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Letter from the Team Leader
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Dear All, 

2022 has passed so quickly, and it is Christmas again. It has been a turbulent year and a very busy one for ECECP.

I would like to share a review of our work this year.

In March, ECECP completed three Joint Statement reports and presented them at the EU China Energy Dialogue. These are: ENTSO-e Grid Modelling Showcase in China; a comparative study of energy efficiency policies for products; and a report on the acceleration of the development and commercialisation of innovative energy solutions in the EU and China.

ECECP has organized several workshops to explore the status of energy innovation in China, its role in the clean energy transition in the EU and China, the future of gas in the EU, and China’s decarbonisation pathway. A series of power market workshops have taken place so that EU and Chinese experts could explore specific design issues. 

One of the highlights of the year was our Virtual Expo for EU innovative energy solutions in November, showcasing EU innovations in energy efficiency, energy storage, power grids and buildings. 

Another landmark achievement this year is the publication of the Digest of the Handbook on Electricity Markets, in both Chinese and English. The Handbook on Electricity Markets of which the Digest offers a synopsis for busy decision makers, first published in 2021. It brought together some of the most brilliant thinkers and experts in the field of electricity markets. You will be able to find more information about our activities on our website. Visitors may view and download the Digest, reports, workshop videos and summaries. 

A year ago, we made the decision to make the EU-China Energy Magazine a monthly publication, rather than quarterly. It was an ambitious undertaking, given our small team. I am very proud to say we have succeeded in publishing 12 issues in 2022, despite various members of the team coming down with COVID through the year.

2023 will be ECECP’s final year of implementation. We plan to deliver three final Joint Statement reports: market financing of energy efficiency; commercialisation of innovative energy solutions in a level playing field in EU and China; and global market development of LNG. We will also publish a follow-up to our flagship project, the ENTSO-e grid planning showcase in China, modelling and planning of net-zero carbon infrastructure. We are confident that it will be as high-quality as the original report. Last but not least, ECECP will publish a full Chinese translation of the Handbook on Electricity Markets.

In this issue we look at the EU’s development of renewables in the context of the current high wholesale market price; Germany’s energy policy in these turbulent times, and we consider what lies ahead given the EU’s ban on Russian oil imports. We also carry an article on China’s relations with the Middle East, alongside another piece examining potential electricity cooperation opportunities in ASEAN countries. Heat pumps feature again in this issue, with an interesting discussion of how consumers in the picturesque Austrian village of Hallstatt have become persuaded of the benefits of this clean heating technology.

Chinese New Year arrives earlier than usual, in January 2023. The ECECP project team would like to wish all our readers a Merry Christmas and an early Happy New Year of the Rabbit! May peace and health prevail in 2023!

Flora Kan

ECECP Team Leader
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1.  Is renewable energy capacity in the European Union making windfall profits from high wholesale prices?
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Russia’s invasion of Ukraine triggered a global energy crisis, leading to sharp increases in oil, natural gas and coal prices. As a result, electricity prices in Europe have risen drastically because natural gas-fuelled plants remain the price-setter in the wholesale market. Furthermore, high fossil fuel prices have resulted in windfall profits for some energy companies. In fact, the profits of major oil, gas, coal and refinery companies in the first half of 2022 more than doubled from the same period last year, and discussion on windfall profits in the European Union has extended to electricity generators (including renewables-based ones) that can produce electricity at lower marginal costs than natural gas-fuelled power plants.

In October 2022, the European Council passed a regulation on an emergency intervention to address high energy prices. The regulation proposes windfall-profit levies on fossil fuel producers through a temporary solidarity contribution, and on electricity generators (or inframarginal electricity producers) that have lower marginal costs than the price-setting gas units.

The Council also introduced plans to cap the wholesale electricity price at EUR 180/MWh or lower, and expects that member countries would raise EUR 117 billion annually. This market intervention aims to reduce electricity prices to protect and support vulnerable energy consumers. As the proposal’s interpretation and implementation by each member state remains an uncertainty, its implications at the country and EU level are difficult to estimate. In addition, several European countries have already introduced national-level windfall taxes for electricity generation and trading companies.

The direct answer to whether renewable power plant owners are making windfall profits is highly complex. While renewable energy policies can provide insights on whether developers are allowed to receive higher revenues from the market, they can only partially answer the question on windfall profits because data are limited concerning non-policy factors, including long-term bilateral power purchase contracts, developers’ hedging strategies and exposure in the wholesale electricity market. To understand these non-policy factors, we examined the balance sheets of the European utilities with large operational renewable and fossil fuel capacities. 

Policy schemes

In the European Union, policy schemes make more than half of utility- and commercial-scale renewable power capacity (including large-scale hydropower) eligible to receive wholesale energy prices. Excluding hydropower, wholesale market exposure is under 40% for wind, solar PV and bioenergy technologies.

Hydropower plants, which account for one-quarter of EU installed capacity (built mostly during the 1960s and 70s), are usually not covered under any policy scheme unless they are small-scale projects. Thus, a significant majority of these largely amortised hydropower plants could receive high wholesale electricity prices in the absence of long-term fixed-price bilateral contracts. For instance, a recent financial report of the Norwegian utility Statkraft, which has one of the largest operating hydropower plants in Europe, indicates that only one-third of its generation is hedged in the medium and long term.

Over the last decade, European renewable power incentive schemes have evolved from FITs to competitive auction schemes with FIPs, exposing renewable technologies (especially utility-scale wind and solar PV plants) to market prices. The classical feed-in-tariff policy commonly implemented in most EU member countries until 2015-2017 for utility-scale and commercial projects is based on 20-year fixed-price contracts, and thus does not expose renewable power plants to market prices. We estimate that the significant majority of onshore wind, solar PV and bioenergy projects (totalling around 200 GW commissioned between 2003 and 2013/14) are under classical feed-in-tariff schemes, with the remainder contracted mostly under former green-certificate arrangements exposed to wholesale price revenues. 

[image: 1670668427409]

Since 2012/13, EU countries (led by Germany) have been introducing sliding FIPs with a floor price defined through competitive auctions. The purpose of these schemes is to facilitate market integration of renewables by enabling developers to sell electricity in the spot market while receiving subsidies to top up their revenues. However, contract prices awarded in feed-in-premium schemes were lower than average wholesale prices over the past decade, enabling projects to receive subsidies. Today, these projects (onshore wind, offshore wind and utility-scale solar PV), located mostly in Germany, the Netherlands and Denmark, could benefit from high spot-market prices. In Spain, the RECORE regime, which caps the returns of most wind and PV plants commissioned before 2019, also enables developers to receive market revenues if projects have already achieved regulated profits.

Recently, more EU countries have introduced CfD auctions. CfDs require developers to pay back additional revenues if wholesale prices exceed the strike price. They provide revenue certainty and enable developers to share risks with off-takers, minimising the impact of wholesale electricity prices on project economics. In the European Union, the majority of onshore and offshore wind capacity operational today could receive market prices through FIPs, while utility-scale solar PV projects are mostly exposed to either classic FITs or CfDs. For commercial solar PV projects, FITs or fixed tariffs for remuneration of excess generation remain the common incentive schemes. Thus, almost 70% of these projects cannot receive wholesale electricity prices.

Financial situation of selected large European utilities

The financial statements of large European utilities indicate higher revenues resulting from steep fossil fuel and electricity prices in the first half of 2022 compared with the same period in 2021. However, unlike for oil and gas majors, higher revenues for European utilities have not always translated into profits in recent months because utility companies have diverse business profiles, allowing them to compensate losses in one business segment with profits from another. Plus, technological and geographical portfolios as well as business strategies have been important determinants for how companies are navigating the global energy crisis.

Our analysis cannot be generalised to cover the entire EU market, as it assesses just ten large utilities, or around one-quarter of total installed EU electricity generation capacity. The majority of installed renewable capacity is owned and operated by private companies that are not obligated to disclose their financial standing.

All the major utilities reported significantly higher revenues but also higher costs in H1 2022 than in H1 2021, with hikes ranging from 30% to 170%. Higher average electricity and gas prices since November 2021 have clearly boosted revenues. However, even though all large utilities reported higher revenues in H1 2022, their financial performance and profitability within Europe were quite different due to a myriad of variables, including generation mix diversity; the splitting of earnings before interest, taxes, depreciation and amortisation (EBITDA) into different operations involving regulated networks, contracted renewables and trading activities; and exposure to retail business.

[image: 1670668631615]

An increase in costly fossil fuel-based generation is compensating for lower hydropower output in Europe. Indeed, extreme drought conditions in Italy, France, Spain and Portugal reduced EU hydropower output by more than 15% in the first half of 2022. Lower hydropower generation reduced the European EBIDTA of Enel, Iberdrola and EDP, although higher profits from increased fossil fuel-fired generation and trading activities made up for this loss. In addition, these utilities had to purchase energy from the market at higher prices to meet their retail customer obligations, putting further pressure on their profitability.

EDF’s nuclear power generation dropped more than 15% and hydropower production was 23% lower in the first half of 2022 compared with the same period in 2021, requiring the company to purchase electricity from the spot market at high prices and reducing its revenues significantly. In some cases, higher wind and solar PV generation and additional installed capacity have contributed to profitability. For example, EnBW registered an EBITDA rise of 43% related to its renewable energy business, and Orsted, a utility with major investments in renewable generation, increased its EBITDA (excluding new partnerships) by 48% relative to H1 2021.

Exposure to retail and customer business reduced utilities’ profitability. Most major European utilities have large retail customer businesses. While electricity generation and purchase costs have risen drastically, retail price increases remain limited in most parts of Europe due to regulated-price contracts and to additional government interventions to protect consumers in the current extraordinary situation.

For instance, Spain and Portugal capped the wholesale gas price for power plant use at EUR 40/MWh, leading to relatively lower wholesale electricity prices and shielding Iberian electricity consumers. In general, most utilities’ retail businesses recorded a lower EBIDTA in the first half of 2022 than in 2021. For instance, EDF’s EBITDA dropped sharply in France due to the government’s regulatory measures to limit sales price increases for consumers in 2022.

Hedging strategies and long-term contracts are key tools for utilities to navigate the current European energy crisis. The exposure of European utilities on wholesale markets can vary significantly, impacting their profits. For instance, only one-third of Statkraft’s total generation is hedged through 2030, resulting in higher revenues from the electricity spot market. At the same time, however, Orsted’s low 10% exposure to the wholesale market limits the company’s ability to profit from high market prices. For Verbund, the company’s hedging strategy has increased its profits, as it was able to obtain an average sale price of EUR 112.5/MWh in H1 2022, boosting its electricity revenue considerably and raising its EBITDA, 111% from the previous year.

Meanwhile, Spain introduced a clawback mechanism for forward electricity contracts of more than EUR 67/MWh, but Iberdrola contracted unregulated renewable generation with its retail business at EUR 66/MWh in January 2022, before Spain had introduced the clawback mechanism. The fixed-price policy partly sheltered the company from volatile wholesale market prices.

Policies and regulations on windfall profits

Several European countries have introduced regulatory measures to tax energy companies’ extraordinary profits or revenues, with the aim of limiting inflation increases and protecting society’s most vulnerable consumers. For the electricity sector, governments expect to collect additional taxation income on the profits or revenues of generation units that have low marginal costs, including renewable energy producers and energy trading companies that have been selling/trading generation in the wholesale market.

Five European countries (Greece, Hungary, Italy, Spain, and Romania) already began implementing new taxation and fiscal measures in 2022 to claw back windfall profits covering periods of six months to three years, while discussion on this topic is ongoing in nine other EU countries. In addition, Germany has announced that it expects to raise about EUR 10 billion by imposing windfall taxes on electricity generators, and Belgium anticipates EUR 3 billion. While remuneration policies may enable renewable energy generators to tap into the wholesale market to receive higher revenues, hedging mechanisms and long-term bilateral contracts make the actual amount governments could eventually collect less certain.

[image: 1670668859095]

Implications for the energy transition in Europe

Accelerating renewable energy expansion is crucial to reduce EU reliance on imported fossil fuels from Russia. Large utilities and independent power producers continue to be the main investors in renewables in Europe and thus have a pivotal role in increasing the pace of wind and solar PV expansion. Following the European Council’s October 2022 regulation of price caps for electricity generators, more EU countries are expected to introduce new regulatory measures.

The current regulation enables member countries to define their own price caps as well as clawback mechanisms for profits or revenues, depending on national circumstances. However, inconsistencies among regulatory regimes could create uncertainty for investors, especially if they make the business case for renewables less appealing. Thus, it is important for regulations to tax profits from energy sales in the wholesale market and not revenues.

This report forms a component of Chapter 4 of Renewables 2022 and addresses a key question in renewable energy markets.

Republished from IEA under CC BY 4.0 licence
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2.  Germany energy policy in turbulent times: between transition chances and lock-in risks
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The Russian aggression against Ukraine, the sanctions on Russian oil and coal and Russia’s gas supply stop has forced Germany to reassess its energy and climate policy and to redefine priorities in the energy trilemma sustainability- supply security-economic competitiveness. Before the war, Germany clearly prioritized climate sustainability and the electrification/decarbonization of the economy. Meanwhile, it considered fossil energy-especially gas- security stable and secure and competitiveness increasingly a function of the energy transformation.

Now, while Berlin has not given up on mid-and long-term climate goals and plans to even further accelerate the transition, it also needs to strike a difficult balance between short-term fossil supply security and economic welfare on the one side and longer-term climate goals on the other. Before the war, Germany’s dependence on Russian fossil fuels was overall high ( Natural gas: 55%, Oil and oil products 37%; Coal: 57%). However, it is the dependence on and the substitution of Russian natural gas supplies which poses the biggest challenge, for both supply security and energy transition. With nuclear and coal to be originally phased out respectively in 2022 and 2030, gas has emerged as the ideal bridging technology to realize the energy transition and reach the net zero-goal in the long term, while allowing industry and households for gradual adjustments in the short-midterm. Before the war, natural gas made roughly 26% of Germany’s primary energy consumption with industry and households covering together almost 60% of Germany’s final gas consumption.  In the electricity sector, natural gas made around 15% of electricity generation, but the share was set to increase in the mid-term after the phase-out of nuclear power and coal-fired power plants. In fact, with a declining share of nuclear and coal in electricity generation, the natural gas turns out to be the main stabilizer of the energy grid in times of demand peaks or when renewable energy output fluctuates. Gas is also a key price setter for electricity, as production costs of gas-fired power plants set the price for electricity generated by all other technologies.

The impact of the Ukraine war on Germany’s energy pathway

Against this backdrop, in the months after the Russian aggression, the German government announced that it would work on a dramatic acceleration of its already ambitious energy- and climate policy agenda in line with the Paris Agreement targets, the Green Deal, and the 2021 coalition agreement. It would capitalize on the energy and price crisis to accelerate the transformation of the energy and industrial system. This would also allow for an accelerated phase-out of Russian gas imports and potentially for a faster decline in gas and fossil fuels demand and overall imports.

The coalition agreement defined a 100% share of renewables for electricity generation by 2035 and forecasted an increase in electricity consumption up to 750Twh by the same year. Meanwhile, the updated climate law approved in Summer 2021 defined an even more ambitious goal: to reach net-zero or carbon neutrality already by 2045 and a new, higher emission reduction target of 65% by 2030 (as opposed to the original 55%). Shortly after the war outbreak, in April, the Federal Government announced the so called ‘Easter package’. This represents the major comprehensive overhauling of the regulative and legal energy transition package since the introduction of the renewable energy law in early 2000. In a nutshell, the aim of the Easter package is to accelerate the expansion of renewable energies and increase the share of renewable energies in electricity generation to 80% at least already in 2030. Under the package, the expansion of renewable energies becomes now a national priority. The package provides new areas for the expansion of photovoltaics, strengthens the involvement of municipalities in onshore wind and photovoltaics, it aims to further develop the connection to locations with weak winds by expanding the electricity network and strengthening the legal framework for the expansion of photovoltaic roof systems. Specifically, it aims at building up 22 GW of solar energy capacity and roughly 18 GW of wind capacity (of which 10 onshore and 5-7 GW offshore) every year until 2030. Moreover, the ‘Easter package’ supports the development of hydrogen as energy, i.e. electricity storage medium as well as the construction of hydrogen-fired power plants to substitute natural gas usage. More generally, the market ramp-up for a hydrogen economy has gained further relevance. Since 2020, when a national hydrogen strategy was approved, Germany has bet big on a national and global (green) hydrogen market and trade to accelerate the decarbonization of hard-to-abate sectors like steel and chemical industry. Already before the war, the new government coalition had announced an overhaul of the National Hydrogen Strategy and its targets (from originally 5GW to 10GW installed electrolysis capacity by 2030).

After the war outbreak, the Government has stressed even more the international dimension of the Hydrogen Strategy by reinforcing hydrogen Diplomacy and hydrogen partnerships with Africa, South America and the Gulf and accelerating the implementation of its financial-regulatory instrument to secure global hydrogen volumes and match global supply with internal demand (H2 Global).

The German struggle for energy security

Notwithstanding these revisited ambitious goals and the pledge for an accelerated ‘green’ path, losing Russian gas supplies means that in the short to midterm Germany will be even more dependent on increasingly volatile and unpredictable markets, particularly for gas. Even after the war outbreak, while Germany pledged to work on reducing dependence on Russian gas as quickly as possible, the Government initially opposed a gas embargo: Russian deliveries were needed to secure a smooth and gradual switch to alternative supplies, even under an ‘accelerated’ scenario. Since early September, when Russia reduced its supplies to almost zero, the substitution of Russian gas has now become a necessity and less of a choice.

The Federal Government’s strategy to secure gas supplies has been twofold: demand-side, it has aimed at reducing internal consumption by committing to a 20% reduction by the end of the year and by increasing energy efficiency. Supply-side, the strategy has been largely centered on LNG volumes and infrastructure build-up.  The Federal Government has authorized Trading Hub Europe, Germany’s market area manager for gas, to buy as much LNG Volumes as possible on the global spot market to fill in the gas storage before the beginning of the heating season. The Government also sped up the construction of at least three LNG-Terminals until 2025 and charted four floating LNG terminals for the next two years. Meanwhile, it has temporarily reactivated coals-fired power plants and half-heartily postponed the phase out of two of the three still active nuclear power plants until April 2023.

The Federal Government’s overall approach to the crisis relies however on short-term uncertainties, and mid to long term dilemmas, which might derail the energy transition and its climate goals.

First, Germany will not only need to speed up the construction of renewable power plants, gas to hydrogen power plants and combined heat-power plants to become rapidly and fully independent from Russian energy imports and accelerate the transition.  Germany will also need to significatively expand the electricity grid infrastructure, especially north-south transmission lines, and the build-up of renewables in the industrialized southern regions.  Without these two necessary measures, Germany will hardly be able to meet its growing gross electricity demand: in 2021 the German Economic Ministry calculated a demand increase to 645-665 TWh until 2030, while the coalition agreement revisited this outlook upwards to 750Twh, if deep electrification of transport, heating, building and industrial sector as well as the build-up of hydrogen capacity was to be achieved by 2030 and a complete decarbonization of the electricity supply by 2035. For instance, the sole installation of 10 GW electrolysis capacity by 2030 makes up for 40Twh or 30% of the increased electricity demand. Conversely, even in a best-case scenario, the renewables capacity expansion remains almost unrealistic given the short timeframe. For example- additional onshore wind capacity will have to more than double as opposed to the past years, when it reached a maximum of two GW/yearly. Each Bundesland will have to dedicate at least 2% of its territory to wind parks usage, while the current average is less than 1%. All in all, to reach the 80% goal by 2030, Germany will need to achieve in less than 8 years what it has accomplished in the past 20 years.

Second, if natural gas were to be rapidly phased out due to the combined effect of lacking Russian deliveries, and the potential absence of cheap and stable supply alternatives in the short to midterm, the electricity demand is set to grow even more rapidly, making a further acceleration in renewables and infrastructure expansion almost unrealistic. Doubtless, above-the-average gas prices make renewable energy technologies even cheaper and offer momentum for deep decarbonization of hard-to-abate sectors like transport or industrial processing. However, high electricity and gas costs might also delay much-needed transformation processes, particularly in heavy industry. It should not be forgotten, that sustained high gas and electricity prices might even unleash a deindustrialization wave with side-effects not only on the employment and the social-economic stability of the country but also on Germany’s very ability to set international standards, also for green technologies like hydrogen.

Third, while coal-fired and nuclear power plants will help substitute natural gas in the electricity sector in the coming two years, the Government still assumes an accelerated carbon phase-out by 2030 and a nuclear phase-out in 2023.  However, the risk of lock-in effects remains real, if stable energy security of supply should not be sufficiently guaranteed in the coming two years and the Federal Government is forced to indefinitely postpone the phase-out of coal (and to a less extent nuclear) to substitute gas in the electricity mix. 

Fourth, if (non-russian) natural gas is still to retain its role as ‘bridging technology’, Germany will remain dependent on a very volatile and unstable market for the years to come. Unstable supply will also mean uncertain commitments from the business to further decarbonize. The global LNG market remains tight and undersupplied until 2026-27, when new projects in the US and Qatar will go on stream. Against this backdrop, in order to substitute Russian volumes, Germany can only secure supplies by diverting US LNG flows from Asia to Europe which is now emerging as a high-price, premium market. Should this winter prove to be particularly harsh, and the households’ demand inelastic, even continued LNG supplies and full gas storages might not prove sufficient to escape gas shortages for either industry or households. In this scenario, gas supply for the winter 2023/2024 might prove even more difficult to secure. Moreover, in the coming years, Germany will need not only to build LNG infrastructure on the coast, but also to expand and adapt its gas transportation network to reversed gas flows, from the traditional east-west to west-east, and potentially south-north direction. From the point of view of climate goals, building up new fossil infrastructure like LNG Terminals will only make sense if the latter is already built as ‘h2-ready’, i.e. able to rapidly switch to hydrogen usage and transportation. But H2-ready infrastructure can only be planned if a global hydrogen market design and ramp up emerges and if Germany solves the (import) dilemma of hydrogen molecules/ hydrogen derivatives or green electrons.

The war in Ukraine (and the energy price crisis it has contributed to aggravate), present doubtless a chance for Germany to accelerate the energy transformation needed to achieve its climate goals. However, the combination of very ambitious decarbonization targets in a relatively short timeframe, an almost exclusive focus on renewable energies and carbon-free-rather than low-carbon- technologies (like for example carbon capture or nuclear), and the uncertainties deriving from the combined effect of Russian gas phase out and a volatile and tight LNG market might seriously jeopardize not only Germany’s climate plans but also endanger the country’s industrial and socio-economic basis.

Against this backdrop, the current energy crisis has forced fiscal policy to intervene in a discretionary way. In fact, in late October the Bundestag backed the government's proposal of a €200 billion emergency aid package to ease inflationary pressures on households and businesses by funding energy price caps and subsidies until 2024. According to the key points of the plan, in February/March 2023 80% of gas usually consumed by about 20 million households and small businesses will be capped at 12 cents per KWh and limited to 9.5 cents when used for heating. To bridge the time until spring, this group will receive a down payment – one-twelfth of the annual consumption - as early as December 2022. In addition, from 1 January 2023, about 25,000 companies can now expect a price cap of 7 cents per KWh on as much as 70% of their consumption. 

Berlin’s massive rescue package has triggered a lot of criticism from Brussels and some other EU capitals as the ‘defensive shield’ could indeed disincentive energy savings while Berlin opposes a gas price cap for imports as this might divert gas flows for which Berlin can still pay a premium price. Otherwise, other capitals like Paris, Madrid or Rome have adopted similar though less bombastic emergency measures and subsidies according to their own needs and fiscal space of maneuver. Given the systemic relevance gas has for the energy-intensive industrial sector and for more than half of the country’s households, Berlin has similarly acted according to its fiscal strength and leveraged its financial reserves to prevent a possible double shock (price and supply shortage) which could trigger social discontent, political instability and have major secondary effects on European industrial value chains.

Therefore, the upcoming winter and the next two years will prove decisive and show, whether Germany will be able to radically transform its energy and industrial system and stay on track with its climate goals or will need to adjust its climate ambition to persisting fossil realities to secure energy supply, industrial competitiveness and economic welfare.

By Jacopo Pepe

Republished with permission from Italian Institute for International Political Studies (ISPI) and German Institute for International and Security Affairs (SWP) 
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3.  China’s relations with the Middle East: from oil trade to all-around partnership
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China president Xi Jinping’s recent visit to Saudi Arabia and participation in two major China-Arab summits has demonstrated China’s strong commitment to cooperation with the Middle East. What messages can the energy sector draw from this new diplomatic momentum? Daisy Chi looks at the development of energy relations between China and the Middle East, and considers how they may evolve in future.

A epoch-making visit to the Middle East

In December 2022, Chinese President Xi Jinping completed a three-day state visit to Saudi Arabia at the invitation of King Salman bin Abdulaziz Al Saud, attending the first China-Arab States Summit and the first China-Gulf Arab States Cooperation Council (GCC) summit. President Xi managed to include intensive one-on-one bilateral meetings with more than 20 heads of state and top-level business leaders, signalling his readiness to forge stronger strategic partnerships with the Arab world.

The visit was only the third state visit undertaken by President Xi since the outbreak of COVID-19. The significance of the visit is widely acknowledged: it is the ‘largest-scale diplomatic activity between China and the Arabian world’ since the founding of the People's Republic of China, and an ‘epoch-making milestone’ in the history of China-Arab relations, according to Chinese Foreign Minister Mr. Wang Yi[1]. 

Host country Saudi Arabia is also ascribing great significance to the visit: over recent decades the country has been China’s biggest business partner in the Arab world. The two countries have now agreed to develop bilateral relations into a ‘comprehensive strategic partnership[2], and to take turns to host a meeting between the two heads of state every two years. A high-level joint committee is to be led by Crown Prince Mohammed bin Salman Al Saud, prime minister of Saudi Arabia. Such committees are normally led by a deputy.

The political momentum for deeper strategic relations between China and Saudi Arabia has also been made clear to the business sector. A total of 34 business agreements were signed during the visit, worth a total of CNY 200 billion (EUR 27 billion), and covering fossil and renewable energy, information technology, cloud services, transport, logistics, medical industries, housing and construction. There are likely to be further opportunities ahead if Saudi Arabia cements these closer ties with China.
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Source: Global Times

Energy relations is always at the centre of relations between China and the Arab states, and particularly with the oil- and gas-rich Gulf states. Not surprisingly, energy cooperation was under spotlight during Xi’s recent visit. A long list of new collaboration agreements covers not only the conventional oil business and infrastructure sectors, but also emerging areas such as green energy and digital transformation, which were highlighted as future cooperation priorities during the summit. The prospect of closer collaboration between the Arab states and China holds significant implications for the shaping of future energy relations, and could even impact the global energy market. 

Levelling up oil sector cooperation

The Arab states have been China's primary source of crude oil imports for decades. Statistics from General Administration of Customs of China show that the country imported 264 million tonnes of crude oil from the Arab states in 2021, accounting for 51.47% of the total. Almost one third of these imports came from Saudi Arabia, the world's top oil exporter. Stable oil supplies from the Arab states are crucial to China’ energy security, while sales into the guaranteed Chinese market are underpinning the economic transition in the Middle East. 

Over recent years, collaboration between Chinese and Saudi oil businesses has gone way beyond merely crude oil trading: there has been a significant increase in mutual investment, and development of closer partnerships across the industrial petrochemical chain. Chinese energy companies have steadily increased their presence in the Arab states’ petrochemicals industry, especially in the development of upstream oil blocks and the construction of downstream refining plants such as the Yanbu refinery. At the same time, Arab states such as Saudi Arabia are also stepping up their investments in China’s oil sector. For example, in early 2022, Saudi Aramco made a final decision to build a USD 10 billion refinery and petrochemical complex in northeast China, marking its single largest investment in the world's second largest economy.[3]

[image: Yanbu refinery]

Yanbu refinery is being developed by a joint venture between Saudi Aramco and Sinopec, with the latter holding 37.5% shares. At USD 8 billion, it is China’s largest investment in Saudi Arabia, and will provide high-value refined products for both international and domestic markets. Source: YASREF

In addition, China and Saudi Arabia have signalled their intention to jointly explore new oil business territories in the global third party market. This ambition was clearly reflected in the joint statement issued at the China-Saudi summit[4], when the two countries agreed to strengthen Saudi Arabia's position as a regional hub for Chinese companies to produce and export energy products, and to make joint investments in energy projects in the region as well as in energy product consuming economies such as Europe and Africa. This collaboration in the oil sector is set to enhance bilateral relations between China and the Arab states and their role in the global oil market. 

A step towards oil trade using ‘Petroyuan’?

A sensitive issue raised during Xi’s visit was his proposal to use the Chinese renminbi currency for oil and gas settlements[5]. His speech sparked a heated debate over whether the ‘Petroyuan’ would become a reality that could impact the global energy market. The Petroyuan is a form of the official Chinese currency, the Yuan, which is intended to be used solely for oil trading.

In fact, Xi’s call for oil and gas settlement in renminbi (RMB) is not a new topic. In March this year, when China and Iran signed a 25-year Cooperation Agreement, Iranian oil began to be settled in RMB. The energy trade between China and Russia is also now being conducted using RMB and roubles, following the outbreak of hostilities between Russia and Ukraine.

Xi’s recent visit to Saudi Arabia has come at a time when China is seeking to revitalise its economy, while Saudi Arabia wants to develop its relations in the East after an energy policy conflict with the US: Saudi-led OPEC+ oil producers defied US pleas to raise their output in response to the Russian-Ukrainian conflict. The deterioration of relations with the US has prompted Saudi Arabia to consider bypassing the US currency when settling oil deals with China, representing a challenge to the ‘petrodollar system’. In an environment full of uncertainties in the global oil market, Xi’s evident desire to see oil deals settled in RMB conveys a clear message to the Arab world. 

In the long-run, RMB settlement is likely to enhance the role of RMB in the pricing of energy commodities and as a payment and reserve currency in international trade, representing a threat to the petrodollar hegemony. Even though no final decision has been made, after protracted discussions over the past six years, Saudi Arabian analysts believe the idea is a logical development in China and Saudi Arabia’s energy relationship. It is likely to be a while before the plan reaches fruition. However, given Saudi Arabia’s key role in OPEC+ and the fact that it is the largest Arab state, there is a reason to believe that whatever Saudi Arabia decides will have an effect on the rest of the bloc.

A pivot towards clean energy

There has been a clear shift of focus towards cultivating new growth points on clean energy in China and the Arab states. 

In recent years, as fossil fuel investment by traditional partners has shrunk, many Arab states have mapped out mega energy transformation plans to diversify their economies, and reduce their dependence on oil and gas by developing clean and renewable energies. For example, as part of its 2016 blueprint for a reduction in its dependence on fossil fuels, Vision 2030, Saudi Arabia announced that renewables will account for 50% of the country’s energy mix by 2030; the UAE aims to increase the share of clean energy to 50% by 2050 in its 2050 Energy Strategy; while Egypt plans to produce 40% of its electricity from clean energies by 2035.

With one of the best solar and wind energy resource endowments in the world, the Arab region is uniquely positioned to develop clean and renewable energy. According to the IEA’s 2022 Energy Outlook, the installed capacity of renewable power in the Middle East is set to grow from the current 25 GW to 384 GW in 2050 under the stated policy scenario. If announced pledges are taken into account, that figure could reach 857 GW, which would represent a more than 30-fold increase from current installations[6]. This is perhaps one reason for the International Renewable Energy Agency (IRNEA), the world’s leading renewable organisation, choosing to be headquartered in UAE, reflecting the strategic role of the Middle East in the global clean energy transition.

China, on the other hand, as the world’s largest investor in renewables and the manufacturing powerhouse of renewable equipment, has a wealth of experience in solar and wind generation, and the supply capacity to realize the ‘re-industrialisation’ of the Arabian countries. With these complementary advantages, there is huge potential for future cooperation. 

In fact, China has already increased its cooperation with Arab countries in the clean energy sectors, not only participating in a number of large renewable projects in solar, wind and hydropower, but also focusing on capacity-building initiatives such as setting up the China-Arab Clean Energy Training Centre, the China-Egypt Renewable Energy Laboratory, as well as the China-Arab States Technology Transfer Center, which has set up eight bilateral technology transfer centres in Saudi Arabia, Jordan and other Arab countries, linking nearly 5,000 Chinese and international stakeholders.

Additional momentum for energy partnerships between China and the Middle East was signalled by President’s Xi’s announcement at the China-Arab States Summit[7] of plans for eight major cooperation initiatives in areas including green innovation. He also flagged up an initiative to build a China-Arab Clean Energy Cooperation Center to support Chinese energy companies and financial institutions to participate in renewable energy projects with a total installed capacity of more than 5GW in the region and carry out cooperation in energy science and technology R&D.

Saudi utility developer ACWA Power signed a series of MoU agreements with nine Chinese entities during the summit[8], relating to financing, investment, engineering procurement and construction contracts, and renewable energy equipment procurement in its clean and renewable energy projects. Multiple media reports reveal that these include a USD 1.5 billion deal with PowerChina, a MoU on green energy investment with SPIC Huanghe, 4 GW PV module supply MoUs with Jinkosolar and JOLYWOOD, and a cooperation framework agreement on green energy and new power system with China South Grid International. Further cooperation in the clean energy sector is likely between China and the Arab states.

Aligning the re-industrialisation of the Middle East with China’s Belt and Road Initiative

China-Arab energy cooperation is now being incorporated into macroeconomic development strategies and initiatives: the Arab world’s re-industrialisation strategies are now increasingly being aligned with China’s Belt and Road Initiative (BRI) at the highest level. 

As the Arab countries prepare themselves to adapt to a post-oil era, there is a growing sense that growing ties with China offer an opportunity for nurturing industrial transformation, diversifying their economies, and embracing clean green development. These priorities have much in common with China’s BRI. The Arab states’ huge ambitions and spending plans represent a great opportunity for Chinese energy and infrastructure expertise. 

An example of the convergence of Arab and Chinese energy priorities can be seen in the common ground shared by China’s BRI and Saudi Arabia’s ‘Vision 2030’. The strategic objective of the BRI is to enhance logistical and infrastructure connections while promoting commerce and investment, while Saudi vision is an ambitious blueprint that would wean the kingdom away from its dependence on oil economy and enhance its position as the heart of the Arab world as well as a global investment hub linking Asia, Europe and Africa. 

In 2022, Saudi Arabia was the top recipient of Chinese investment in the BRI. Greater connectivity with China would help to achieve its 2030 goals, including key initiatives and mega projects such as NEOM city, the Red Sea project and the Middle East Green Initiative.

[image: 1671585157287]

The NEOM project centres on construction of a huge new smart city on the Red Sea coast in the northwestern Saudi province of Tabuk. It includes a floating hexagonal industrial district called Oxagon that hosts advanced and clean industries and is powered by 100% renewables. Source: NEOM

During Xi’s visit to Riyadh, China and Saudi Arabia once again emphasised the need to deepen cooperation within the framework of the BRI, and jointly signed an implementation plan that would synergise the BRI and Saudi’s Vision 2030. This is regarded as a key outcome of Xi’s landmark visit, and represents a concrete step towards comprehensive cooperation on infrastructure, production capacity, energy, trade and investment. The aligning of the two initiatives provides an institutional foundation for cooperation and is set to unlock more investment opportunities not only between the two main players but also in other international markets.

Energy cooperation between China and the Arab states under joint initiative frameworks serves the common interests of both sides: the deepening of high-level cooperation in the energy sector will surely contribute to the global economic recovery and will offer development opportunities to both countries and the world at large.

By Daisy Chi

ECECP
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4.  How China can boost Southeast Asia’s energy transition
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China can help ASEAN countries reconfigure their electricity systems around renewable energy by sharing its own experiences.

Southeast Asia is today one of the world’s most economically dynamic regions, maintaining annual per capita GDP growth of over 3.5% in the decade up to the pandemic, higher than the US, Japan and Europe. Rapid growth has raised living standards significantly, but also brought serious environmental problems including smog, water pollution and CO2 emissions. The main cause of these problems is the extraction and use of fossil fuels.

In recent years, the major energy-consuming countries of ASEAN (the Association of Southeast Asian Nations) – including Indonesia, Vietnam and Thailand – have made ‘carbon-neutral’ commitments and introduced a series of policies for promoting their transition to low-carbon power. But effecting that transition is no simple matter. Difficulties in developing solar photovoltaics (PV) in Vietnam, after the sector was initially hailed as very promising, and the struggle to get renewable energy off the ground in Indonesia, highlight the complexity of implementing the transition. China, as an electricity-transition pioneer among developing countries, can be a ‘booster’ for the transition in ASEAN by formulating stronger policy cooperation with the region, as well as sharing its own experience and lessons learned.

Vietnam: Curtailment after a solar PV boom

On one level, Vietnam is the model of success for solar PV development in ASEAN. By the end of 2020, total installed capacity reached 16.5 gigawatts (GW), up by a factor of almost 160 compared with 2018, and surpassing the target set for 2030, of 12 GW. It was a burst of growth that saw Vietnam leapfrog Thailand to become ASEAN’s leader in installed solar PV capacity, with over 70% of the total.

The breakneck growth was largely down to a series of support policies introduced by the government. To attract solar PV investment to the country – and taking into account the convoluted approvals process for solar PV projects – the government introduced highly favourable feed-in tariffs. Solar PV plants commissioned before 30 June 2019 were able to benefit from a 20-year preferential feed-in tariff, selling electricity to the grid at USD 93.5 per megawatt hour (MWh).

New tariff regulations in April 2020 saw the solar PV feed-in tariff reduced to between USD 70.9 and USD 83.8 per MWh, but this still left investors with ample room for profit. The levelised cost of energy (LCOE) – meaning the full life-cycle costs of a technology per unit of electricity it generates – for solar PV in Vietnam was in the region of USD 66 to USD 76 per MWh between 2019 and 2020. The downward trend in cost will continue as the technology advances. The Vietnamese government has also provided a series of incentives for solar PV companies, including income-tax breaks and exemptions from equipment import tariffs.
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A solar farm in Ninh Thuan, Vietnam (Image: Alamy)

It was these preferential policies that brought the boom in solar PV investment. The vast majority of new solar PV plants are concentrated in the country’s solar-rich central and southern coastal provinces. They rely mainly on a few 220kV trunk transmission lines connected to Ho Chi Minh City and industrial bases in the south-east, offering limited capacity. In fact, the rapid growth has overwhelmed Vietnam’s power grid, forcing the national utility, EVN, to ‘curtail’ – meaning waste – solar PV power generation in order to ensure the safety and stability of the system.

In 2021, Vietnam reportedly curtailed 500 gigawatt hours (GWh) of solar PV power. At one point, the curtailment rate at Thuan Nam, Vietnam’s largest solar PV plant, with a capacity of 450 MW, was around 40%. And as wind power becomes the next big thing in Vietnam, the curtailment issue is beginning to rear its head in that sector too. The problem of grid capacity, and the need to solve it, has become the biggest constraint on Vietnam’s electricity transition.

Indonesia: System lock-in and limited scope for green power development

To address electricity shortages, in 2015 the Indonesian government rolled out a plan to expand capacity by 35 GW by 2019, a deadline which has since been extended to 2024. The programme largely comprised thermal power projects. Renewables, including hydropower and geothermal projects, accounted for only around 10% of total installed capacity. This capacity expansion plan was based on a highly optimistic estimate of around 8% annual growth in electricity demand. However, a range of factors, including Covid-19, kept growth to around 4%.

This created surplus supply in Indonesia’s electricity market, with most of the new capacity being supported by ‘take-or-pay’ power purchase agreements. This means that Indonesia’s state electricity utility, PLN, has to purchase and pay for electricity as agreed, whether it needs it or not. The oversupply problem may worsen in the next few years as more of the power plants currently under construction come on stream. It is estimated that PLN’s reserve margins will reach 40–60% in the Java–Bali grid and 30–56% in the Sumatra grid over the next 10 years, far exceeding the recommended 20–30%. This makes the scope for developing renewable energy generation in the coming years extremely limited.

Indonesia’s changing policies for green electricity subsidies, stringent local content requirements, and below-market coal prices have variously contributed to the reduced scope for renewable energy power generation. In addition, the Indonesian government often requires PLN to subsidise electricity prices, for reasons of affordability. From 2017, electricity subsidies shot up, reaching 54.8 trillion rupiahs (USD 3.5 billion) in 2020, as the government suspended the mechanism for electricity tariff increases. This, coupled with frequent shortfalls in government support, resulted in PLN being financially stretched and unable to undertake the necessary grid upgrades and improvements in support of green power, further shrinking the scope for development of green power.

Reconfiguring electricity systems for renewable energy

The transition predicaments faced by Vietnam and Indonesia, as two of ASEAN’s leading economies, are largely symptomatic of the main challenge along ASEAN’s path to electricity transition: while green power has arrived, the system lags behind. Electricity transition is a long and complex process. With solar, wind and other clean energy technologies maturing and becoming increasingly economical, and now being adopted on a large scale, the electricity transition is gradually entering its ‘breakthrough phase’. The key to making that breakthrough is reconfiguring the electricity system around new sources of energy.

The first requirement is to end the system’s ‘lock-in’ to the existing development pathway. Indonesia’s transition predicament provides a striking illustration: over-investment in coal power has reinforced the old electricity system and impeded development of green power. Unlike coal-rich Indonesia, Vietnam, which lacks such resources, looks more to the development of solar PV and other forms of clean energy to meet its rapidly growing demand for electricity. However, lack of attention to improving load capacity in the grid has led to bottlenecks in the system.

These bottlenecks reflect limitations in ASEAN countries’ policies for electricity transition. In most of ASEAN, policy frameworks for electricity are still largely oriented to ‘maintaining the status quo’, with thermal power remaining dominant. Clean energy is considered complementary to thermal power, not a substitute. Transition efforts tend towards encouraging investment in green power through a range of policy instruments, including generous feed-in-tariffs, tax incentives and financial subsidies, while insufficient attention is paid to system-level transformation. It would be unrealistic, though, to expect a low-carbon transition to be achieved simply by means of incentive policies and a few green electricity projects.

Moreover, with the rapid development of green power, its incompatibility with the old system becomes increasingly apparent. This significantly weakens the efficacy of these incentive policies, in terms of transition, and correspondingly retards the transition process. The transition predicaments faced by Vietnam and Indonesia are conspicuous examples of the problem, and the drive to reconfigure the system is key to making the breakthrough.

Deepening cooperation as China helps reconfigure ASEAN’s electrical systems

Relations between China and ASEAN have grown apace since the early 1990s, with cooperation deepening in areas from political dialogue to regional security, trade and investment, and science and technology exchanges. On the energy front, through bilateral and multilateral cooperation mechanisms, China has promoted the construction of a series of large-scale projects in the region. China and ASEAN can look to building on these foundations to expand cooperation in the energy sphere, from construction projects to the sharing of transition experience, driving forward ASEAN’s reconfiguration of its electricity systems around renewable energy.
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An offshore wind farm in China (Image: Zhang Zhiwei / Alamy)

As an energy-transition pioneer among developing countries, China has seen tremendous growth in renewable energy in recent years. By the end of 2021, China’s total non-fossil energy generation was 2.9 trillion kWh, accounting for 34.6% of its electricity generation. Meanwhile, the share of coal power generation declined from over 70% in 2010 to around 60% in 2021. And with power sector reform entering a more challenging phase, the mismatch between renewable power generation and the existing electricity system has become increasingly apparent.

From around 2016, the phenomenon of curtailed wind and solar power emerged across large tracts of China. In Xinjiang, Gansu and Inner Mongolia, the three major provinces for wind and solar power, more than 30% of wind power capacity was left unused. To tackle this problem, China brought in a series of policies to break through the ‘stranglehold’ on channels of transmission for green electricity, using top-down planning to lead on power grid construction. In addition, the establishment of a national monitoring and alert mechanism for renewable energy consumption has steered the flow of green electricity investment into areas with good grid capacity, alleviating the low utilisation issue for wind and solar. During the first nine months of 2022, China’s national utilisation rate for wind and solar power reportedly exceeded 96%.

In recent years, lack of flexibility in the electricity system and its inability to respond promptly and effectively to fluctuations in renewable energy supply has become a major constraint on China’s power sector transition. The imposition of power cuts in Sichuan during August and September of this year was a prominent illustration of the problem. To resolve this, China has begun to push for more responsiveness and flexibility from coal-fired power plants, transforming them from the main source of power into one that regulates load and guarantees supply, meanwhile ending the development pathway lock-in so that coal power can usher in an expansion of green power.

Long-term planning plays a leading role in the construction of electricity systems in ASEAN, as it does in China. In key ASEAN countries including Indonesia, Thailand, Malaysia and Vietnam, state-owned utilities are the ‘sole buyer’ on the electricity market, and they promote development of the electricity system by helping energy authorities formulate long-term plans for the industry. Effective planning is an important area of experience that China can share with ASEAN countries, breaking the electricity system’s development pathway lock-in as soon as possible and driving rapid reconfiguration of the system to achieve more take-up of green power. With China–ASEAN cooperation on electricity transition deepening and the transition in ASEAN gathering pace, China should consider speeding up its own transition, if it is to continue guiding the course of electricity transition in ASEAN.

By Yang Muyi, Achmed Edianto, Thi Anh Phuong Nguyen

This article was originally published on China Dialogue under the Creative Commons BY NC ND licence.
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5.  Electrification of heating in the textile industry 
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A Techno-Economic Analysis for China, Japan, and Taiwan

The textile and apparel industry currently accounts for approximately 2% of global anthropogenic greenhouse gas (GHG) emissions. The sector has been growing rapidly in recent years, due to increasing demand from both developed and developing countries and world population growth, which will increase its environmental and climate impacts unless effective steps are taken to abate them. For these reasons, the textile and apparel sector is keenly interested in identifying and implementing opportunities to reduce its carbon and environmental footprint.

As is the case in many other industrial sectors, a key challenge for the textile industry in lowering its carbon footprint is its heavy reliance on thermal energy – steam and hot water – for its industrial processes; heating typically represents over half of total energy demand in the textile industry in China, Japan, and Taiwan, which are the economies studied in this report. In textile plants, this heat is often delivered as steam that is primarily generated by combustion boilers using fossil fuels. A significant amount of thermal energy is lost during steam generation and distribution (around 25%-30%). 

There is a significant opportunity to decarbonize the textile and apparel sector by shifting heat production away from inefficient and carbon-intensive fossil fuels to more efficient, clean electrified processes where low- or zero-carbon electricity is used. Based on careful investigation of the different heat demand profiles in the textile processes and the electrification technologies available in the marketplace to meet those heating needs, this report identifies and analyzes four separate electrification pathways with the ability to lower the CO2 footprint of the textile industry. We quantify the potential energy savings, CO2 emissions reductions, and costs of each technology pathway in each of the three economies studied. 

The four electrification technology pathways analyzed are:


●  Industrial heat pumps (only for the textile wet-processing industry)

●  Electric steam boilers (for the entire textile industry)

●  Electric thermal oil boilers (for the entire textile industry)

●  Electric processing equipment (only for seven textile wet-processing processes)


Our results show that electrification can substantially decrease the total annual final energy demand in the textile industry in these three economies under all four electrification technology pathways. For example, the total technical annual energy saving potential through the application of industrial heat pumps in textile wet-processing plants (assuming a 100% adoption rate) is estimated to be around 270, 7.0, and 7.3 petajoules (PJ) per year in China, Japan, and Taiwan, respectively. This is equal to around one-third of total fuel used in the textile industry in these three economies. The substantial reduction in annual final energy demand is due to the increase in energy efficiency with electrified heating systems and reduction in energy losses that happen in conventional combustion heating systems.

The CO2 emissions impact resulting from the electrification is highly dependent on the carbon intensity of the electricity used with the electrified process. Figure ES1 shows the CO2 emissions reductions resulting from electrification under each of the four electrification technology pathways in 2050. For example, the total annual CO2 emissions reduction potential from 100% adoption of electric steam boilers or industrial heat pumps in the Chinese textile industry is around 29.8 and 24.9 million tonnes (Mt) CO2 per year in 2050, respectively. These are equal to approximately 59% and 49% of total fuel-related annual CO2 emissions from the textile industry in China in 2021.
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Figure ES1. The change in annual CO2 emissions after the electrification of the textile industry in 2050

(Notes: Figure shows the technical potential assuming a 100% adoption of industrial heat pump applications. Negative values imply a reduction in annual CO2 emissions)

If the average national grid electricity is used, only electrification of the textile industry through industrial heat pumps can result in CO2 emissions reduction in 2030 in all three economies. This is because of the substantial reduction in energy use that these heat pumps provide. Electrification of wet processes can result in CO2 emissions reduction in 2030 in Taiwan and Japan, but not in China, a disparity that reflects the greater carbon intensity of the grid in China compared to the other two economies. Electrification of steam boilers and electric thermal oil boilers could initially lead to an increase in annual CO2 emissions in all three economies in 2030. This is because the assumed average electricity grid emission intensity for these three economies in 2030 will be high and the grid is not decarbonized enough to result in CO2 emissions reduction from the electrification of boilers despite the reduction in final energy use. However, electrification is projected to result in a substantial reduction in annual CO2 emissions in 2040 and 2050 under all electrification technology pathways as the grid decarbonizes and becomes carbon neutral in 2050.

Our analysis for electrification through textile end-use processes shows that around 75% of the CO2 emissions reduction potential in 2050 comes from the electrification of three processes: drying, dyeing, and heat-setting (stenter) (Figure ES2). Around half of the emissions reduction potential comes from the electrification of drying and heat-setting processes. The equipment with electrified heating for these two processes are already commercially available and they can be good candidates to start with for end-use process electrification in textile plants.
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Figure ES2. Contribution of each textile wet processes electrification (in end-use electrification scenario) to total CO2 emissions reduction in 2050

It should be noted, however, that in practice, electrification projects will happen at the plant level. If a given textile plant in any country electrifies its process heating demand today and purchases renewable electricity (e.g., through a power purchase agreement (PPA)) to supply the electricity demand of the electrified process heating, the CO2 emissions reductions from electrification can be achieved immediately. Therefore, our country-level results should not be interpreted in a way that electrification cannot be beneficial now, and we should wait until the electricity grid is decarbonized.

Our analysis also evaluated the cost of the electrification of the four technology pathways; these cost calculations focus only on energy costs and do not include the capital costs associated with purchasing new equipment. Only in the case of industrial heat pumps the energy cost per unit of production of electrified systems is lower than the conventional systems by 2030. This outcome again reflects the fact that heat pumps substantially reduce energy use compared to conventional systems. For the other three electrification technology pathways, the electrified processes have higher energy costs per unit of production compared to the conventional process in the near term. But under all pathways, the electrified process will have a lower energy cost in 2050 compared to conventional systems. In the best case, the price of renewable electricity may decrease even more rapidly than we have assumed, and/or the price of fossil fuels may increase more substantially, which would accelerate the electrification of heating.

It should be noted that the energy cost is only a small portion (5%-15%) of the total manufacturing cost in the textile industry. A moderate increase in energy cost per unit of the product resulting from electrification will have a minimal impact on the price of the final textile and apparel products.

We also provide some key recommendations that can be taken by the textile industry, policymakers, and others to scale up electrification in the textile and apparel industry and accelerate CO2 emissions reductions.

Increase renewable electricity generation 

Top priority should be given to increasing renewable electricity generation capacity and the decarbonization of the electric grid in the three economies studied in this report and the rest of the world, so that CO2 emissions reductions go hand in hand with electrification initiatives undertaken by textile manufacturers and apparel brands. To achieve that aim, governments should consider financial incentives that reduce renewable energy costs and carbon taxes that increase the costs of fossil fuels. To be successful, it is also essential that governments develop a coherent power sector strategy that pays attention to the potential rapid increase in demand and competition for renewable electricity across many sectors and end uses, and the subsequent need for additional renewable electricity generation, additional energy storage, and demand response programs. The strategy to increase renewable electricity should incentivize the development of distributed renewable energy generation at industrial sites as well as the central grid. 

Apparel brands can work with their textile suppliers in China, Japan, and Taiwan to increase investment in on- and offsite renewable electricity generation projects and/ or work with governments and power utilities through industry groups to communicate private sector demand for increased access to renewable electricity supply. 

Enhance and modernize the electric grid 

As more renewable electricity is generated, it is important to ensure that these additional renewable resources can connect to the transmission and distribution system. This will require grid upgrades that can manage the overall increased clean electricity volume as well as distributed renewable generation. Enhancements should also include resiliency measures to protect against severe weather threats to the grid. 

Promote electrification technology development and adoption in the textile sector

Governments and utilities should take steps to promote the electrification pathways featured in this report through tax incentives, reduced permitting costs, and grants for switching to electric technologies. Utility rates should be structured to incentivize electrification as appropriate to each economy. Apparel brands can also provide financial incentives to their textile suppliers in China, Japan, and Taiwan to encourage electrification of process heating in their plants. 

Promote pilot and demonstration projects 

Working in partnership with various stakeholders, textile brands and manufacturers should prioritize the further development, demonstration, and scaling of the four electrification pathways featured in this report, focusing first where reduction potentials are greatest and most immediate – i.e., heat pumps and drying and heat setting equipment. Governments, utilities, brands, and financial institutions should provide grants and other incentives for pilot and demonstration projects to encourage early adoption and demonstrate success of electrification strategies for the textile sector. 

Create and distribute educational information 

Many textile engineers, plant managers, apparel brands, financial community, and other important stakeholders are unaware of the potential for the electrification pathways featured in this report to reduce textile and apparel industry’s carbon emissions. Educational materials to educate these stakeholders can play an important role in improving policy and investment decisions that deliver real CO2 emissions reduction.

Workforce development 

Although fully commercialized, because these technologies are relatively new, there are few in the textile industry with experience to install or operate them or troubleshoot when problems arise. Training on installation, operation and maintenance, and other key technical features are critical to the short- and long-term success of increasing reliance on electrification to reduce textile and apparel industry’s carbon footprint. 

It should be noted that in addition to electrification, other decarbonization options such as energy efficiency, fuel switching to low-carbon fuels and adoption of low-carbon emerging technologies should also be pursued in order to achieve deep decarbonization in the textile industry. 

By Ali Hasanbeigi and Jibran Zuberi

Republished with permission from Global Efficiency Intelligence
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6.  EU ban on Russian oil: Why it matters and what’s next
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The EU and the UK are banning the seaborne imports of crude oil from Russia on 5 December 2022, by far the biggest step to date to cut off the fossil fuel export revenue that is funding and enabling Russia’s barbaric invasion of Ukraine. 30% of the oil used in the EU came from Russia in 2021, and the EU bought more than 50% of Russia’s exports.

The EU ban on seaborne oil imports from Russia is the first truly significant sanction imposed on oil or gas imports from Russia by anyone, anywhere. Previously, the EU had banned the imports of coal, a significant step but with much smaller economic impact.

Russia is more dependent than ever on revenue from oil, as tax income from other sources has dropped due to the impact of sanctions on the economy, and revenue from gas exports has collapsed. The government is currently living off the huge windfall it made earlier this year from gas and oil exports to Europe, after prices jumped. Once that windfall is spent, in the next couple of months, further falls in revenue start to cut deep.

The EU has historically been the main buyer of Russian oil, and remained the largest buyer until November 2022. Before the ban took effect, the reluctance of European buyers had already driven a 20–30% discount on Russian oil. As oil prices fell in November and the discount held steady, the prices for Russian crude oil fell to USD 60–65 per barrel. Together with the strong ruble, they meant that the ruble-denominated price reached its lowest point since the 2020 COVID-19 shock.

Most of this price per barrel, about USD 50, ends up directly in Russian state coffers through the mineral extraction tax and export duty. The EU and G7 are also introducing a price cap mechanism that aims to push the price below USD 60, as a first step. This price level, if successfully enforced, will already force Russia to reduce the tax per barrel. To cut Russia’s tax revenue, lowering the cap quickly and progressively is essential.

Russia’s oil exports rebounded in November, as Germany and Italy went on a last-minute shopping spree

Russia’s oil export volumes and revenue increased from October to November, the first monthly increase since July. The main driver was exports to Europe, which increased for the first time since March, while remaining below the levels of November 2021.

The increase in exports to the EU was driven by Germany and Italy, which appear to have gone on a last-minute shopping spree before the oil import ban kicks in. Due to the increase in imports by these two countries, the EU remained the largest buyer of Russian oil in November, until the very last moment before the ban became effective. This underscores the importance of the EU ban.
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LNG exports fell for the first time since the start of the invasion, as EU gas storages filled up in October. Exports to China dropped as well.

Besides Germany and Italy, the list of countries that increased oil imports from Russia shows who is stepping up to fill the gap that will be left as the EU stops imports: China, India, United Arab Emirates, Turkey, Malaysia and Singapore took more oil from Russia in November than in October.

Despite the drop in prices, Russia made an estimated USD 18 billion exporting oil outside the EU and the UK in October–November, showing the need for a strong price cap on Russian oil to limit the country’s revenue.

[image: IMG_257]

The price cap applies to tankers owned or insured in the EU, the UK, other G7 countries and Australia. To circumvent the price cap, Russian exporters would need to tap a lot of additional tanker capacity that is not covered by the policy. In November, the majority of Russian oil and oil products continued to be shipped using tankers with European ownership or insurance, showing that Russia has so far had little success in finding alternative shipping and insurance providers. This illustrates how strong a set of tools the price cap coalition has to force down Russia’s oil revenues by lowering the price cap.
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What next?

As the EU and UK finally stop importing Russian crude oil, the big question is how much of the demand Russia can replace by finding other buyers, and at what price. Persuading other buyers to take more will likely require increasing the discount that Russian sellers offer from international prices. 

Ukraine’s allies are aiming to push down the price further by setting a price cap that applies on all Russian oil carried on tankers owned, insured or financed by companies in the EU and G7 countries, as well as other countries joining the coalition.

As oil product imports into the EU are allowed until February 5, 2023, Russian exporters could also make up for the drop in crude oil exports by increasing oil product exports into the EU.

Russia made an estimated USD 18 billion on crude oil exports outside the EU and the UK in October-November alone. The oil import ban is likely to result in an increase in these exports, even if Russia’s revenues fall overall as a result of the ban. This is why a strong price cap is needed.

The essential next steps are:


●  The most important way to cut Russia’s export revenues further will be to gradually drive down the oil price cap. The Russian government collects taxes on the difference between production and transportation costs of oil and the selling price, so lowering the price cap to a level that is close to the cost of production will deprive the government of the ability to fund the war from oil revenue.

●  The level of the cap could be e.g. reviewed and lowered every time Russia commits certain war crimes such as attacks against Ukraine’s energy infrastructure.

●  There is a need to continuously monitor compliance with the import bans and the price cap, as well as Russia’s attempts to circumvent them. For example, if Russia is successful in tapping tankers that are not covered by the price cap policy, it will be essential to toughen penalties for vessels that don’t comply with the cap, banning them from eligibility for insurance or entry into EU and G7 ports forever. This would create a strong incentive for compliance.


Another area for action are LNG imports, on which there are still no restrictions/ Russia has stopped pipeline gas to Europe in an effort to weaponize energy supply, but European buyers were grabbing all the Russian LNG they could get until October when gas storage got so full they didn’t have anywhere to put it.

By Lauri Myllyvirta

Republished with permission from Centre for Research on Energy and Clean Air (CREA)
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7.  EU gas post-Russia: out-of-date regulations are preventing new gas flows from west to east, not infrastructure

[image: image]


For Europe to break away from its reliance on Russian gas supplies it needs to enable the flow of large volumes of gas from west to east. Historically, when relations with Russia were good, the flow was in the other direction. So what’s the hold up? Aura Sabadus at ICIS says it’s not primarily the infrastructure but the out-of-date regulations. The allowable methane content of the gas along the Trans-Balkan pipeline has yet to be agreed. There is a delay in signing new interconnection agreements between EU member states and contracting parties of the Energy Community (such as Ukraine, Moldova or the west Balkan states) and Turkey. And policies incentivise the delivery of imported Caspian gas to Italy rather than to transit countries Greece or Bulgaria. The resulting low gas flows means the price pain is being felt the most by landlocked consumers in eastern Europe who need to transit the gas across several borders. So if the obstacles are regulatory the idea of an emergency cap on gas prices can only be a short term measure that would counter-productively increase demand. Instead, says Sabadus, policy-makers should address the fundamental causes of the gas shortages and high prices, namely the regulatory bottlenecks.

The events that have unfolded in the energy sector in 2022 have triggered nothing short of a revolution in Europe’s efforts to accelerate the green transition by encouraging higher renewable and efficiency targets and break away from its reliance on Russian gas supplies.

However, it has also revealed many latent shortcomings in its natural gas infrastructure.

With Russia nearly halving deliveries to Europe compared to last year, the historical East-to-West direction of gas flows has been for the first time reversed, which means the continent now receives more imports from the West than from the East.

While this has given countries with direct access to terminals of liquefied natural gas (LNG) an advantage in securing more easily volumes from the global market, it has also increased costs for the landlocked consumers further to the East, who need to transit the gas across several borders.

For example, if in 2021, the front month gas price paid for natural gas on the Austrian hub VTP was on average €0.17/MWh higher than equivalent prices on the benchmark Dutch TTF hub, in 2022, that premium increased tenfold to €1.69/MWh, according to ICIS, an international energy news and data provider.
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Source: ICIS

Prices are even higher in countries with assessed markets further to the East. Slovak front month gas prices for example were flat on the Dutch TTF equivalent in 2021 but in 2022 they gained a €2.20/MWh premium.

The problem is mainly regulatory, not infrastructural

The higher costs to source gas in central and eastern Europe are symptomatic of issues that are not necessarily related to lack of infrastructure, as most EU member states have built new interconnectors or expanded existing transport infrastructure.

The obstacles are mainly related to regulatory issues which have been identified in numerous studies, including the SEEGAS infrastructure report, published by the Energy Community this year but have now become more evident as a result of the reversal of gas flows.

...Methane content

For example, one of the most problematic issues in south-east Europe has been the level of methane content specified in import contracts held by various European buyers with Russia’s Gazprom.

Historically, Russia has insisted on a 90% methane content in the gas supplied regionally. Nevertheless, with Russian imports now dwindling and new sources of gas reaching Europe either as LNG or as piped gas from other countries, there are likely to be major differences that could lead to bottlenecks.

This is best seen along the Trans-Balkan corridor, which was historically used to transit Russian gas to the Balkans and Turkey via Ukraine, Moldova and Romania. With Russian flows diverted to the new Russian-operated TurkStream corridor, the Trans-Balkan corridor is now largely empty.
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Source: ICIS quoted in SEEGAS Regional Transmission Routes, Energy Community 2022

It could be used to import gas in reverse from Greek terminals all the way up to Moldova and Ukraine but one of the reasons it remains largely unused is because of the difference in methane content.

LNG arriving in Greece has a methane content of approximately 70%. Meanwhile, the Bulgarian system has been accepting a 75% level, Romania 85% and Moldova and Ukraine above 90%.

There are ongoing talks at the European Commission level together with regional transmission system operators to harmonise the molecular content of gas and ensure all countries along the route apply similar rules. There are signs that the matter could be solved.

...Interconnection agreements

Another ongoing problem is the delay in signing new interconnection agreements between EU member states and contracting parties of the Energy Community, such as Ukraine, Moldova or the west Balkan states.

These countries have been working with the Energy Community, an international institution extending the wider EU internal energy market principles to the immediate neighbourhood, to implement key regulations including the EU’s third energy package or its network codes.

The goal has been to bring parties together to sign interconnection agreements, free up more transmission capacity and ensure the unhindered flow of gas throughout central and eastern Europe.

Although there have been some success stories including the recent signing of an interconnection agreement between the Republic of North Macedonia and Bulgaria, which will allow the former to break its full reliance on Russia and import alternative sources of gas, there have also been obstacles and delays elsewhere.

For example, although the Trans-Balkan pipeline has a transmission capacity of around 25billion cubic meters annually on the Romanian-Ukrainian border for north-west flows, Romania has freed up only 5bcm/year of capacity for south to north flows.

This means that in case of higher demand further North, deliveries into Romania and further into Moldova or Ukraine would be limited even if there were sufficient supplies in the South.

The lack of interconnection agreements signed by Turkey, an Energy Community observer country and neighbouring Bulgaria and Greece is also limiting the ability of the region to tap LNG imports via this country.

According to the SEEGAS report, Turkey’s total regasification capacity could exceed 50billion cubic meters if a fifth importing terminal is added to the existing onshore and offshore facilities. However, although the Trans-Balkan pipeline could transport some of those volumes, they cannot be tapped regionally because no interconnection agreement has been signed yet.

...Incentives

Another issue which had been flagged by traders active regionally has been the fact that under existing capacity allocation arrangements, companies importing Caspian gas via the Trans-Adriatic Pipeline (TAP) are incentivised to deliver it in Italy and discouraged to sell it to transit countries Greece or Bulgaria.

A new mechanism could be established to give shippers who have booked capacity at one exit point in TAP the opportunity to move the use of that capacity to an alternative point by participating in auctions for shorter term capacity products than the duration of the capacity product initially procured.

As highlighted in the SEEGAS report, in case of a successful outcome of the auction, the shipper moving capacity from West to East would do this at no additional cost, unless the auction clears with a premium.

These are just some of the regional issues which highlight the fact that although there is ample regional transport capacity, access to it is limited by regulatory bottlenecks.

This translates into higher import costs and ultimately into putting the region at a disadvantage over other parts of Europe.

The most obvious example appeared this autumn when many fertiliser producers in western Europe which had shut down or reduced output over the summer because of high gas prices started to ramp up once costs began to fall.

This, however, was not the case for central and eastern European producers which remained shut for longer because of higher costs.
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Capping gas prices?

Right now, the European Commission is working to reform the pricing of gas, expecting to introduce new benchmarks or cap existing prices, noting the discrepancy between comparatively cheaper LNG prices and higher hub prices in Europe.

Although it is true that hub prices have been six times higher than the five-year average according to ICIS data, largely on account of the Russian-related supply crunch, the central and eastern European premium is caused by regulatory bottlenecks.

Capping gas prices may provide some short-term relief but its long-term benefits are questionable not only because by suppressing them there is a strong chance that gas demand would increase, precisely at a time when it should be reined in.

They are also questionable because, at least as far as central and eastern Europe is concerned, they will not address one of the fundamental causes of the elevated costs, namely regulatory bottlenecks.

It is here that policymakers need to focus their attention rather than on measures that could ultimately create further problems for Europe’s already battered energy sector.

By Aura Sabadus

Republished with permission from ICIS and EnergyPost
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8.  How to convince consumers of the benefits of heat pumps?
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Heat pumps are seen as a key tool for the electrification and decarbonisation of the heating sector. With REPowerEU, the EU has once again strengthened support for a broad uptake in order to achieve energy independence and climate goals. However, it appears that consumers have only recently started to switch to this sustainable heating system. How can the advantages of heat pumps be successfully communicated to consumers? Helena Uhde of ECECP met Dipl. Ing. Karl Heinz Wirobal of the World Heritage Museum Hallstatt, who reports on how heat pumps have transformed the picturesque Austrian village over severl years.

According to the IPCC Sixth Assessment Report on how to mitigate climate change, electrification in place of fossil fuels is required in the EU-28 in order to to achieve net carbon neutrality[9]. Heating and cooling has a special role to play on this pathway, as the sector is responsible for 52% of final energy demand in Europe[10]. In EU households, for example, 62.8% of energy consumption is for space heating, and another 15.1% for water heating (Fig. 1). Heat pumps can play a central role in replacing fossil fuel-based heating technologies. According to the IEA’s ʽnet zero by 2050ʾ scenario, the number of installed heat pumps in households globally would need to increase from 180 million in 2022 to 660 million in 2030 and 1.8 billion in 2050 to reach net zero by 2050, which is consistent with efforts to limit the long-term increase in average global temperatures to 1.5 °C.[11] REPowerEU, the EU’s plan to reduce dependence on Russian fossil fuels and fast forward the green transition, proposes ‘doubling the use of heat pumps and measures to integrate geothermal and solar thermal energy into modernised district and local heating systems’.[12] 
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Figure 1. Energy consumption in EU households. Source: Eurostat.

In fact, heat pump sales in Europe grew by an unprecedented 34% in 2021. According to the European Heat Pump Association (EHPA), 2.18 million heat pump units were sold - almost 560 000 more than in 2020.[13] However, overall in the EU there are about 16.98 million installed heat pumps, representing around 14% of the heating market – not enough to reach the electrification and decarbonisation targets. 
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The principle of the heat pump is by no means new. As early as 1852, William Thomson (also known as Lord Kelvin) describes the theory of the heat pump, and only five years later Peter von Rittinger had developed and built the first heat pump.[14] As of today, heat pumps are widely understood to be a cost effective and sustainable space and water heating system. So how is it that this technology, which builds on the renewable energy sources and surplus energy from industrial processes, only now seems to be finding a large sales market?

Hallstatt - a model village for heat pump uptake

A village that has been benefiting from heat pumps for 40 years can be found in the Austrian Salzkammergut. About 70 km from Salzburg, Hallstatt has about 700 year-round residents who started installing heat pumps in 1983. Since then, about 130 heat pumps have been approved and installed. Almost all municipal buildings in the community, such as the community hall, culture house, primary schools and fire station have heat pumps installed. Several systems have a high heating capacity of up to 150 kW. What lies behind this success story?

First of all, Hallstatt is particularly suitable for heat pumps for several reasons. For one thing, the climate is relatively balanced. Because the nearby lake warms and cools the air, temperatures are mild in summer and winter. The moderate air temperature is particularly favourable for air-source heat pumps, while the huge groundwater deposits (Hallstatt lies in a karst landscape) make the region suitable for water-source heat pumps. The move to heat pumps has been a welcome alternative for the village: there is no natural gas or other municipal heat supply and fuel transport is problematic in the densely built-up area.

Furthermore, the village has accumulated a wealth of experience with heat pumps over the years and local experts are very approachable in a small community where everyone knows their neighbour. Heat pump expert Dipl.Ing. Karl Heinz Wirobal of the World Heritage Museum in Hallstatt knows explain heat pumps in a simplified way so that even residents who are not interested in heating systems quickly understand the concept. ‘Every compressor refrigerator is an air heat pump. You extract the heat from the air in the room - it gets colder in the refrigerator and the heat is released again behind the refrigerator. We use the same principle for heating.’

Wirobal himself has had a heat pump in his home since 1986: ‘I have known about the principle of the heat pump for a long time, but until the beginning of the 1980s I didn't do the calculations. I originally used wood for heating, then coal. And why should you be interested in something that requires new investment? But then I had to change my heating system and I started doing the maths.’ 

Thus, heat pump systems have proven their worth and the cost analysis has so far confirmed the economic advantage of the heating system. ‘I can only recommend cost-checking a heat pump and comparing it with other energy sources,’ clarifies Wirobal. ‘Until recently, we benefited from low energy prices, yet heat pumps were cheaper than most other energy sources. How it will be in the future, when electricity becomes very expensive, is another question. But other energy sources are also becoming more expensive, so you have to calculate that carefully. The heat pump itself also costs something, of course. Nevertheless, I believe that the heat pump will also be cost-effective in the near future.’

As a newspaper clipping from Hallstatt’s local news shows (Fig. 2), the municipality published a cost comparison of four different heat pump installations back in the 1990s. The two water heat pumps, one ground source heat pump and one air source heat pump were installed locally for heating and hot water, including the water heat pump installed in Wirobal’s house. Although the thermal insulation of the house was described as ‘poor’ at the time, resulting in higher energy consumption, the heat pump does not perform badly. 
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Figure 2 Cost comparison of different heat pumps.

The successful track record with heatpumps, availability of approachable experts and transparent information on the different technologies and costs seem to have convinced the whole village. In relation to the number of inhabitants, Hallstatt is today probably the municipality with the highest proportion of heat pumps in Austria.

Access to information plays a decisive role

Several studies have shown that easy access to information plays a decisive role in switching behaviour to energy efficient heating applicances. Objective information may even be considered more important than price.[15] 

Outside Hallstatt, however, it seems difficult to persuade customers to change their heating system. A study commissioned by Denmark based pump manufacturer Grundfos found that as many as 33.3% of respondents who bought a boiler had considered a heat pump.[16] The main considerations when deciding on a heating system were energy consumption, running costs, energy class/efficiency and purchase and installation costs. 74.3% of respondents stated that energy labels played a role in the decision-making process.

A Spanish study has also identified energy efficiency labelling as a core factor that significantly influences behaviour when switching to an energy efficient heating appliance. In addition, potential savings, operation and maintenance costs as well as green self-image are decisive factors.[17] The authors recommend facilitating access to information, as well as highlighting the energy classification of the appliance, offering information about energy and cost savings to the public as well, and also encouraging a switch to an energy-efficient heating appliance by providing initial subsidies. Furthermore, the population as whole needs to have a strong sense of green self-identity..

The importance of information not only before installing a heat pump, but also during its operation is shown by a survey of heat pump users in England. While most users were satisfied with the reliability, heating, hot water, warmth and comfort of their system, the study also showed that a better understanding of their heat pump system was linked to higher system efficiency. Conversely, a lack of consumer understanding of heat pumps led to complaints about under- or overheating, slow heating and/or high fuel bills.

However, what kind of information should be focused on when signalling the benefits of heat pumps to consumers may vary in different EU Member States. A 2017 study on the uptake of energy efficiency solutions in eight different EU Member States found that the most efficient appliances had a lower market share in France, the UK and Sweden, compared to other countries. Additionally, households in these countries were less likely to be aware of alternative energy efficient technology.[18] Large variations between countries were detected for several purchase criteria, such as design, recommendations by friends and family, financial support measures and recommendations by professionals. The study indicates that there may not be a one-size-fits-all solution for the whole of the EU, but that different EU Member States will need different stimuli to encourage consumers to switch to more efficient and sustainable heating systems.

Outlook

Even though sales of heat pumps in Europe increased by 34% to over 2 million in 2021, the EU is still a long way from meeting its heat pump target. According to RePowerEU, the number of heat pumps needs to double to 4 million by 2026. This means a cumulative installation of 50 million heat pumps by 2030, tripling the 2021 stock.[19] In order to continue to convince consumers to buy, transparent information on the different technologies and costs is essential. While it may be too late for the winter of 2022, the energy price increases in the wake of the Russian invasion of Ukraine will provide a crucial incentive for many customers to switch to this more sustainable heating system.
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Figure 3: Cumulative Heat Pump Stock (million units). 

Source: Eurelectric Power Barometer 2022.
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9.  Transition finance will accelerate decarbonization in China. Here’s how
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The 2022 United Nations Climate Change Conference at Sharm el-Sheikh (COP27) has made it crystal clear: climate pledges will not hold without concrete and concerted actions and the provision of climate finance is crucial for a net-zero transition. According to the latest Emissions Gap Report, the global low-carbon transformation requires an investment of at least USD 4-6 trillion per year.

Decarbonizing the industrial sectors is crucial for the transition to net zero. Hard-to-abate sectors – including materials industries such as aluminium, steel, cement and concrete, chemicals and transport industries such as road freight, shipping and aviation – account for around 30%-40% of carbon dioxide emissions globally. These economic activities are referred to as ‘hard to abate’ because reducing emissions in these sectors is constrained by the availability of economically feasible technologies and bankable projects, which comes down to financing.

The role of transition finance

Sustainable finance has been promoted for several decades globally and great progress has been made in many countries. Global green financing on environmentally friendly projects worldwide has grown over 100 times in the past decade, swelling from USD 5.2 billion in 2012 to USD 540.6 billion in 2021. However, as a crucial enabler for climate action and a green transition, the current regime of sustainable finance needs to support the transition of carbon-intensive industries noted above. Transition finance should be called on to address this problem.

The G20 Sustainable Finance Working Group defines transition finance as ‘financial services supporting the whole-of-economy transition, in the context of the Sustainable Development Goals (SDGs), towards lower and net-zero emissions and climate resilience, in a way aligned with the goals of the Paris Agreement.’

Compared to sustainable finance or green finance that mobilizes capital for ‘green’ projects, transition finance aims to mobilize financing for the transition of carbon-intensive ‘brown’ sectors.

Take the steel and aviation industries, for example. In September 2022, six multinational banks launched the Sustainable STEEL Principles, a climate-aligned finance agreement for the steel sector, which is the turnkey solution to measure and disclose the alignment of steel lending portfolios with 1.5°C climate targets. Meanwhile, the aviation industry is accelerating commercialized solutions to expedite the use of sustainable aviation fuel (SAF) after International Civil Aviation Organization announced the historical goal of net-zero transition by 2050.

China especially needs transition finance

As the world’s largest emitter, China currently emits one-third of the global total greenhouse gas emissions. However, it has committed to peaking carbon emissions before 2030 and achieving carbon neutrality before 2060. This vision is no small task because China is still a developing country with growing urbanization and a relatively young industrial infrastructure. That means there will be more lock-in emissions if new growth is ill-equipped with low-carbon technologies.

Hard-to-abate sectors take the lion’s share of China’s total carbon emissions. For example, the steel sector accounted for 17%, cement and concrete 13% and chemicals 13%. The industrial processes of these sectors depend very much on fossil fuels and electricity used by these sectors largely comes from coal, accounting for about 58% of China’s total power generation. This high proportionality makes the transition journey an even more challenging one.

For the past decade, China has been championing a ‘green finance revolution’ and has done a great deal in utilizing green finance to increase renewables. China was one of the first countries in the world to issue a green bond project catalogue; it recently developed its own Green Bond Principles; and it worked with the EU to develop the Common Ground Taxonomy. With over USD 380 billion in investment in renewables in 2021, China is leading the world.

Despite all these advances, one big problem remains to be solved, which is how to decarbonize emission-intensive sectors. Under the current green finance regime, financial institutions are not encouraged to invest in or make loans to companies in these sectors, even when projects are designed to reduce emissions. Without financial support, however, these sectors won’t be able to scale up the use of cutting-edge low-carbon technologies.

What’s next?

Leaders of the G20 approved the transition finance framework in Bali. It outlines five pillars for the development of transition finance – transition activities and investments identification, information reporting, financial instruments, policy measures and just transition. Based on our experience developing green finance in China, we can convene and catalyze collective actions in several areas.

●  Taxonomy and piloting

As a co-chair country of the G20 Sustainable Finance Working Group, China has already taken steps on transition finance. The People’s Bank of China is leading the development of a transition finance taxonomy.

Some pilot zones for green finance reform and innovation are taking local initiatives to develop their locality- and industry-specific taxonomies. For example, the City of Huzhou launched its regional transition finance roadmap in February this year.

●  Innovative financial and business models

Conventional business models and financial instruments are inadequate to mobilize financing to support the deployment of cutting-edge technologies in the hard-to-abate sectors. To achieve that goal, we need to create policy incentives for investors and redesign the supply chain and transaction modalities.

The First Movers Coalition, a global initiative of the World Economic Forum, leverages collective purchasing power from companies to send a clear demand signal to the supply side to scale up critical emerging technologies essential for the net-zero transition. Our initiative Mobilizing Investment for Clean Energy in Emerging Economies, launched the Coal-to-Renewables Toolkit in 2022, which promotes best practices through case studies on coal-to-renewables repurposing from technology and financing perspectives.

●  Capacity building

An eco-system of transition finance not only requires standards and instruments but also needs capacity building for companies to learn how to make good use of the standards and instruments. These capacity-building activities should cover how to develop corporate-level decarbonization roadmaps, account for and verify greenhouse gases, leverage carbon markets for corporate emission reductions and utilize innovative financing models and financial instruments (such as sustainability-linked bonds) to finance the deployment of new technology, etc.

●  Partnership and collaboration

Fighting climate change is a collective endeavour; no country or institution can do it alone. The Forum works with stakeholders across borders, sectors and industries to foster collective actions.

For example, the Mission Possible Partnership is an alliance between the Forum and other global institutions with a mandate to decarbonize the hard-to-abate sectors. Finally, the Carbon Neutrality Alliance to convene climate leaders and catalyze collective actions to decarbonize industries and transport in China is currently being launched.
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By Shouqing Zhu,Yiran He, Sha Song

Republished from World Economic Forum under CC BY 4.0 licence

	[image: image]
	 	[image: image]


[image: image]

10.  News in Brief
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European News

EU reaches deal on more ambitious Emissions Trading System (ETS)

On 17 December 2022, MEPs and EU governments agreed to reform the Emissions Trading System to further reduce industrial emissions and invest more in climate friendly technologies. Emissions in the ETS sectors are to be cut by 62% before 2030. Free allowances to industries will be phased out from 2026 and disappear by 2034. A separate new ETS II for road transport and buildings will be established by 2027.

+ More

EU to establish a Social Climate Fund to support the energy transition

EU Parliament and Council reached a provisional agreement in December to set up a EUR 86.7 billion new fund to help vulnerable citizens affected by energy and transport poverty. The Fund will finance temporary direct income support measures to tackle the increase in road transport and heating fuel prices. It will also help finance long-lasting structural investments, such as energy efficiency, decarbonisation and sustainable transport. 

+ More

EU Member States agree gas price cap to contain energy crisis

The EU has reached a deal to cap natural gas prices at EUR 180 (CNY 1330), ending months of political wrangling over whether to intervene in an energy crisis that has risked pushing the region into a recession. The so-called gas market correction mechanism, designed to prevent extreme price swings, will apply from 15 February 2023. The new cap will only take effect if the price difference with global liquefied natural gas prices is greater than EUR 35. Prices would have to stay above both ceilings for three days to trigger the mechanism.

+ More

Member States agree on new rules to slash methane emissions

The European Council has reached an agreement (general approach) on a proposal to track and reduce methane emissions in the energy sector. The text is the first of its kind and a crucial contribution to climate action. The proposal introduces new requirements for the oil, gas and coal sectors to measure, report and verify methane emissions (MRV) to the highest standard.

+ More

European Parliament reaches preliminary deal on energy measures in national recovery plans

The European Parliament has reached a preliminary agreement with the European Council on the inclusion of REPowerEU measures in national recovery plans. EU countries can apply to receive additional funds to help them include REPowerEU measures to save energy, produce clean energy and diversify energy supplies. At least 30% of EU countries’ spending under REPowerEU will be allocated to multi-country measures to tackle existing bottlenecks in energy transmission, distribution and storage. EUR 20 billion in grants will be distributed to Member States based on their energy dependency rate and the share of fossil fuels in gross inland energy consumption.

+ More

EU Commission launches industry alliance for ‘made in Europe’ solar PV

The European Commission has officially launched the EU’s solar photovoltaic industry alliance, with the aim of regaining production lost to China and establishing a ‘Made in Europe’ industry. The new alliance will promote investments in large-scale factories, aiming for an annual output of 30 gigawatts (GW) for each key solar component by 2025 – more than six times the current capacity of around 4.5 GW per year.

+ More

Provisional agreement reached on CBAM

Negotiators at the European Council and the European Parliament have reached a provisional on the Carbon Border Adjustment Mechanism (CBAM), which will apply from October 2023. CBAM will initially cover a number of specific products in some of the most carbon-intensive sectors, such as iron and steel, cement, fertilisers, aluminium, electricity and hydrogen, as well as a limited number of downstream products. 

+ More

EU agrees USD 60 price cap on Russian oil

European Union countries have agreed to cap Russian oil prices at USD 60 per barrel, bringing an end to arguments over how hard to hit Russian President Vladimir Putin’s fossil fuel revenues.

According to EU diplomats, a deal was struck on Friday after Poland, which had been holding out for a harsher cap, came on board. Under the agreement, countries will ban their insurance and shipping firms from facilitating Russian oil shipments to third countries if they are sold above the capped price. The system will be reviewed every two months, one of the diplomats said. 

+ More

G7 and EU sign USD 15.5 billion energy deal with Vietnam 

The G7 countries, Norway, Denmark, and the EU have announced that they will provide USD 15.5 billion in public and private finance over the next three to five years to support Vietnam’s 2050 net zero goals and help the country to transition away from fossil fuels, under a new Just Energy Transition Partnership (JETP). The deal is also intended to support Vietnam’s target of accelerating peak emissions and reducing power sector emissions. Under the agreement, Vietnam will also limit its peak coal capacity to 30.2 GW and source 47% of its power from renewable energy by 2030.

+ More

Germany launches first auction for green hydrogen imports

The German government has launched a EUR 900 million auction for green hydrogen imports. The idea of the so-called H2 Global mechanism is to procure the fuel on the world market and sell it within the EU to the highest bidder, and it is organised by the business-led H2 Global Foundation. The first deliveries of these sustainable hydrogen derivatives to Germany and Europe are planned for the end of 2024. The economy ministry said the government plans to make a further EUR 3.5 billion available for new bidding rounds up to 2036.

+ More

Germany inks first long-term LNG contract with Qatar

Qatar is to provide LNG to Germany for at least 15 years beginning in 2026 under new deals signed by state firm QatarEnergy and US company ConocoPhillips in late November 2022. According to the two sale and purchase agreements, up to 2 million tons per annum (MTPA) of LNG from Qatar will be delivered to the Brunsbüttel LNG import terminal in northern Germany by a wholly-owned subsidiary of ConocoPhillips. These agreements marked first ever long-term LNG supply to Germany.

+ More

Gas TSOs to develop Nordic-Baltic hydrogen corridor

Six gas transmission system operators (TSOs) including Gasgrid Finland, Elering in Estonia, Conexus Baltic Grid in Latvia, Amber Grid in Lithuania, GAZ-SYSTEM in Poland and ONTRAS in Germany, have signed an agreement to develop a hydrogen infrastructure corridor from Finland through to Germany. The so-called Nordic-Baltic hydrogen corridor is intended to transport green hydrogen produced in the Baltic Sea area to consumption points and industrial clusters along the corridor and into central Europe.

+ More

UK signs new renewable energy agreement with EU neighbours

The UK has signed a new renewable energy agreement with the EU and its North Sea neighbours. It enables the UK to work with the North Seas Energy Cooperation (NSEC), which includes the European Commission, to develop renewable projects, specifically those linking energy interconnectors and windfarms. The agreement represents a renewal of Britain’s relations with the NSEC after Brexit.

+ More

UK to relax rules on new onshore wind farms

The UK government has decided to relax restrictions on building new onshore wind farms in England. New onshore wind projects will still need approval by local communities – a consultation on how this support will be measured is set to conclude by April 2023.

+ More

HSBC withdraws from oil and gas financing

London-based HSBC is to stop funding new oil and gas field developments and related infrastructure, planning instead to accelerate activities and financing clean energy projects, according to an update on its energy policy. The bank said that it would provide between USD 750 billion and USD 1 trillion in sustainable finance and investment by 2030.

+ More

BP signs agreement with Egyptian Government to explore green hydrogen production

On December 8, BP has revealed it has signed an agreement with the Government of Egypt to explore the potential of establishing a green hydrogen production facility in the country. It will evaluate the technical and commercial feasibility of developing a multi-phase, large-scale green hydrogen export hub in Egypt, considering several locations across the country

+ More

China News

China proposes new rules on power spot market

The National Energy Administration unveiled a draft policy on reforming the power spot market rules in November. The proposed new rules would affect key issues such as the integration of provincial and provincial/regional markets. The policy also aims to promote the participation of emerging market players such as energy storage, distributed generation, load aggregators, virtual power plants and new energy microgrids in spot market power trading, and exploring the establishment of market-based capacity compensation mechanisms.

+ More

Key measures introduced to boost domestic consumption

China has mapped out plans to boost domestic consumption and nurture a stronger domestic market. It proposes to promote green and low-carbon consumption, strengthen the construction of energy infrastructure, accelerate the construction of a national unified market, and ensure the security of energy resources. The move is likely to prompt a new wave of energy infrastructure projects.

+ More

China releases catalogue of energy-saving technologies

China’s Ministry of Industry and Information Technology has introduced a catalogue of recommended energy-saving technologies and equipment to help enterprises improve energy efficiency and reduce costs. It lists energy-saving technologies in the industrial and information fields, such as iron and steel, non-ferrous metal, data centers and telecommunications, among others, and has also recommended eight categories of energy-efficient equipment, including the likes of electromotors, transformers, industrial boilers and compressors. The catalogue is expected to accelerate the adoption of energy-saving technologies among enterprises, and encourage them to save energy while reducing carbon emissions.

+ More

China’s renewable energy capacity expands in Jan-Nov 2022

NEA statistics shows that by the end of November 2022, China’s total installed generation capacity reached about 2.51 TW, up 8.1% year on year. Wind and solar capacity increased by 15.1% and 29.4% respectively. In the first 11 months of 2021, total investment by China’s major power generation companies in solar power skyrocketed 290.1% year on year, to CNY 200 billion.

+ More

EV charging points see rapid expansion

The number of new charging points for electric vehicles (EVs) in China has risen at a rapid pace in 2022 to meet the demand among the country’s burgeoning EV community, industrial data showed. By the end of November, the country had about 4.95 million charging facilities, up 107.5% compared to the same period in 2021, according to the China Electric Vehicle Charging Infrastructure Promotion Alliance (EVCIPA). The number of new public charging stations has doubled, while the number of private charging points has more than quadrupled during the first 11 months compared to 2021.

+ More

China to foster clean energy and smart city data service institutions

The State Council has released a guiding opinion on building basic data systems, as part of its broader push to give full play to the role of data resources and facilitate the development of a digital economy. It proposes to cultivate industrial data providers and professional service institutions that meet business needs in key areas such as smart manufacturing, energy conservation and carbon reduction, green construction, new energies and smart cities. It also encourages individual data providers to cooperate and compete on a level playing field.

+ More

Budget announced for 2023 renewable power subsidies 

China’s Ministry of Finance issued a notice on the subsidy budget for renewable power in 2023. According to the document, wind power will receive CNY 2.046 billion, PV is allocated CNY 2.58 billion, and biomass will get CNY 84.25 million. The subsidies will be distributed by grid companies to eligible renewable power generation projects via a feed in tariff mechanism.

+ More

New plan to promote low-carbon urban transition

China has issued its ‘14th Five-Year Plan for Scientific and Technological Innovation in Urbanization and Urban Development’. It calls for research on key technologies such as urban low-carbon energy systems, PEDF distribution system (PV + Energy storage + Direct current + Flexibility), emission reduction technologies for municipal infrastructure, zero-carbon buildings, as well as key technologies and equipment on green energy consumption. The plan also aims to promote zero-carbon and zero-emission cities.

+ More

China, Russia eye closer energy cooperation at bilateral forum

China is ready to work with Russia to forge a closer partnership in energy cooperation, President Xi said in a congratulatory letter sent to the 4th China-Russia Energy Business Forum. Both countries are seeking to expand energy trade amid an increasingly unstable global energy market. A new guidebook to help Russian stakeholders to better understand China’s energy industry and China’s energy development opportunities was a key outcome at the forum.

+ More

China builds world’s largest clean energy corridor

On 20 December 2022, Baihetan hydropower station, the world’s second-largest such project with a total capacity of 16 GW, went fully operational in the upper section of the Yangtze River in southwest China, according to China Three Gorges Corporation. It marks the completion of the world’s largest clean energy corridor, where six mega hydropower stations on the Yangtze work to transmit electricity from the resource-rich west to energy-consuming regions in the east.

+ More

Distributed resource and load aggregation service platform launched in South Grid region

China South Grid Company recently launched implementation plans for accelerating distributed source and load aggregation services. The company’s top level design maps out major services subjects, key business models as well as avenue streams of the distributed energy service sector. The platform allows centralised resource monitoring, demand response, interruptible control and real-time control. 

+ More

Sinopec identifies new shale gas field in southwestern China

Chinese oil and gas giant Sinopec says a new shale gas field in the southwest of the country holds nearly 146 bcm of proven reserves, buried 3 500 metres underground. The country is accelerating the development of costly, geologically challenging oil and gas resources following President Xi Jinping’s call to boost domestic energy supplies.

+ More
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Recommendations for a future-proof electricity market design
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There is a hot debate going on how best to contain the dramatic impact of high energy prices on households and to formulate proposals for longer-term adjustments to Europe’s current electricity market design. Therefore, in this report, the Centre on Regulation in Europe (CERRE), an independent think tank focusing on the regulation of network industries, formulates more than 70 policy recommendations to shape a European electricity market that is resilient to shocks and supports the accelerated rollout of renewables over the next three decades. It emphasises the importance of distinguishing between short-term crisis management and long-term market reform initiatives. Wartime interventions should be proportionate, short-term and reversible, while sensible long-term reform proposals that support the energy transition may not help with the current crisis. Likewise, it is essential to distinguish between pure market design elements and complementary mechanisms aiming to address remaining market failures.

+ More

Sector Coupling: A key concept for accelerating the energy transformation

[image: 1671009461106]

This white paper, developed by IRENA members of the Coalition’s Working Group on Towards 100% Renewable Energy, provides an overview of sector coupling as a strategy to increase energy system flexibility and reliability through direct or indirect use of electricity across applications in end-use sectors, with the aim of accelerating the transformation towards 100% renewable energy. Building on several case studies and first-hand interviews with companies, the paper analyses the various opportunities and challenges confronting the advance towards sector coupling and an integrated energy transformation. It aims specifically to support governments and companies of using sector coupling as a powerful tool in the decision-making and implementation process.

+ More

Overview of China’s Energy Transition 2022: Chapter on natural gas

[image: 1671017698564]

As China doubles down on efforts to transform its fossil-fuel-dominated economy into a one based on renewables, German thinktank Agora Energiewende has put together an overview of China’s energy transition: its aim is to deliver facts and background information, rather than address specific policy challenges or delve into possible solutions. This section of China’s Energy Transition 2022 introduces the Chinese natural gas industry, with a focus on supply, imports, consumption, market reform, and the ongoing transformation of the sector. The full publication will include chapters dedicated to oil, coal, electricity and CO2 emissions from fuel combustion, among other topics.

+ More

Synthesis Report 2022 on China’s Carbon Neutrality: Electrification in China’s carbon neutrality pathways

[image: 1671016020779]

Released by Energy Foundation China and coordinated by the Center for Global Sustainability at the University of Maryland, this report centres on electrification in China’s carbon neutrality pathways. It takes a look not only at the policies and trends in China’s current transition, but also at the role of electricity, focusing on the double transitions of electrification of end-use sectors and decarbonisation of the electricity sector. The report identifies a set of near-term sectoral actions and long-term sectoral strategies that could accelerate electrification and power sector decarbonisation, putting China on a more rapid low emissions growth trajectory.

+ More

Contributions of renewables to ancillary services and system stability

Review of experiences made in Germany

[image: 1671006623755]

Much of the security and stability of electricity grids is inherently – and usually cost-effectively – provided by conventional power plants. However, as renewables take a greater share of electricity generation, the power system needs to be redesigned to ensure that ancillary services can operate in an economically efficient manner. This report, by the Sino-German Energy Transition Project, outlines the current state of development of ancillary services in Germany. It provides a list of key ancillary services that contribute to the sustainable operation of the grid, including operational management, frequency control, voltage control, and restoration of supply. It also provides an overview of the broader landscape, as well as relevant technical regulations that must be followed by RE power plants in order to provide the necessary ancillary services. 

+ More

Industrial Transformation in a time of crisis

[image: 1670994865469]

The war in Ukraine and the ensuing energy crisis have shaken the European economy and put domestic energy-intensive industries under severe pressure. The importance of a rapid energy transition for decarbonisation, industrial competitiveness, and energy security is more urgent than ever. However, EU climate and policy frameworks, as well as internal market rules, must be strengthened if these objectives are to be maintained and the risks of underinvestment in low-carbon energy and industry reduced. This CEPS policy brief offers recommendations including policy measures to create a level playing field for all market players, reconsidering free allocation in the EU ETS, supporting transformational investments, and harmonised product and labelling rules for industrial goods.

+ More

Engineering Roadmap to 100% Renewables

[image: 1670576167795]

As Australia moves rapidly away from its traditional dependency on coal generation, its power system is undergoing significant changes. This report, published by Australian Energy Market Operator (AEMO), explores what needs to be done, from an engineering perspective, to enable Australia’s main interconnected power system - National Electricity Market (NEM) - to operate reliably and securely at times when it is solely running on renewable generation. 

The report touches on three broad technical themes - power system security, system operability and resource adequacy. It outlines the associated preconditions and operational steps required in order to leverage the benefits of high renewable generation levels. These include investigating new sources of firming capacity, system restoration, and system strength services, including energy storage. 

+ More
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Heat pumps

Heat pumps are thermodynamic or refrigerant cycles that provide heating and cooling
simultaneously. Heat pumps consist of five elements: an evaporator, a compressor, a condenser, an
‘expansion valve and a transfer fluid. EHPA describes the process as follows:

“In the compression refrigeration cycle, a transfer fluid (refrigerant) transports the heat from a low-
temperature energy source to a higher temperature energy sink. In the evaporator, the refrigerant is
exposed to the energy source and evaporates. Mechanical energy ~ usually via an electric motor or a
gas engine — i used to compress the refrigerant gas. In this step, the temperature is raised to the
required level. At a high temperature, the high pressure gas enters the condenser, where the eneray is
transferred to a distribution mediur. The refrigerant vapour is cooled down and becormes a liquid
‘again. This liquid (stil under pressure) s then fed into an expansion valve. The result is a low pressure,
low temperature liquid, ready to enter the evaporator. This process s running continuously i a closed
(and depending on the design: hermetically sealed) cycle.”
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