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    Sustainability in digital economy is one of the most critical and challenging points of international economic law terrains. In this regard, the new volume of “Digital Economy, Sustainability and International Economic Law” of Current and Future Developments in Law series successfully delivers significant research outcomes in both theoretical and practical considerations by clarifying the legal ground, development and analytical framework for the new photovoltaic industry and technology subsidy matters. In this book, the best samples and practices are critically examined including the roles of the WTO in dealing with modern technological development. This book contains insightful chapters on the current and future development of artificial intelligence, in terms of the transformation of the WTO technological innovation and regulation from corporate governance to sustainable and digital corporate governance. Additionally, the proposed model and the designation of the Central Bank Digital Currency (CBDC) in the People’s Republic of China have been evaluated, focusing on its challenges and responsibilities. Then, this book suggests mediation as an alternative approach to deal with the diversified dispute as China’s grand strategy and legal tool for the future digital economy. The editors are China’s top-tier international economic lawyers representing the WTO sponsored research institution. In this regard, this book will be valuable for triggering progressive research development in international economic law and sustainability in the time of digitalization.
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    Current and Future Developments in Law: Digital Economy, Sustainability and International Economic Law presents the most topical issues that address the interconnection between digital economy, sustainability and international economic law. It covers a range of topics, including renewables subsidies, AI and corporate governance, digital currency, dispute resolution and other important research on new developments in the law. The selected chapters illustrate how the digital economy, sustainable development goals and arrangements could influence and potentially shape international economic law, and how they are intertwined in an increasingly connected world. However, as the concepts of digital economy and sustainable development integrate unevenly into different fields of law, the selection focuses on the most visible influences in the current international economic law. This book is a valuable source for legal scholars, practitioners and law students seeking updated and critical information on a more digital, and sustainable international economic law.




    The chapters in this volume are written by eminent authorities devoted to the emerging multi-disciplinary fields of international economic law. Zheng in chapter 1 of the volume discusses WTO rules on renewable energy​ with a focus on the photovoltaic subsidy. Monti in chapter 2, explores the connotation of corporate social responsibility from a comparative point of view among China, Japan, and Bhutan. Marchegiani, in chapter 3 analyzes the prospect of algorithmic governance in contemporary corporate law systems and demonstrates that pursuing sustainable development of firms invariably needs human intelligence and sensitivity in the exercise of discretion at the board level. Lu et al., in chapter 4 investigate the most cutting-edge issue of digital currency and the challenges digital currency may have under the internationalization of the Renminbi. Chen, in chapter 5 considers the great disparity in the development of commercial mediation in different GBA regions and proposes a uniform rule framework to govern the mutual recognition and enforcement of commercial mediated settlement agreements across the GBA. Zheng et al., in chapter 6 discuss the emerging diversified dispute resolution mechanism and evaluates both its recent and future developments.




    I hope that the readers will find these views and examination valuable and thought-provoking so that they may trigger further research on a digital and sustainable international economic law. I am grateful for the timely efforts made by the editorial personnel, especially Ms. Humaira Hashmi and Ms. Rabia Maqsood at Bentham Science Publishers.
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      Abstract




      The pursuit of greenhouse gas reduction objectives by major economies has led them to increase their share of renewable energy. Energy subsidies are crucial but are fraught with controversy under WTO law. For renewables such as photovoltaics, the focus on production subsidies makes them an easier target of WTO cases. The photovoltaic industry requires technological innovation, which is rarely addressed in WTO law. Therefore, there is a need to reform the relevant rules to support the development of renewable energy.
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      INTRODUCTION




      The accelerating climate change necessitates abatement in greenhouse gas (GHG) emissions to mitigate the devastating consequences of rising temperatures. Therefore, both the European Union (EU) and China have introduced a future climate and energy framework as their responses. Considering their ambition to reduce GHG emissions, much of the work lies in curtailing the production and consumption of fossil fuels, which requires that a higher share of energy come from renewable sources. Among all the options, solar energy is regarded as the cornerstone of the new EU energy system (Commission, 2020), as technological innovation has helped solar energy to become more reliable and economical. Similarly, solar energy has been prominent in China’s energy market. China has been the most prolific origin of photovoltaic (PV) module shipment since 2010. (IEA, 2020) The rapid growth of the PV industry is deemed to support China’s 2060 carbon neutrality formulation.




      However, parallel environmental attempts do not always generate cooperation. In 2012, a trade dispute concerning solar panels arose between the EU and China.




      The EU imposed the first period of anti-dumping and anti-subsidy measures, requested by the EU solar panel producer representative, on imported Chinese solar panels for two years. China remonstrated with the EU and lodged a complaint at the World Trade Organization during the dispute, claiming that EU solar policies and regulations are inconsistent with Most-Favoured-Nation treatment (MFN) and constituted prohibited subsidies under the Agreement on Subsidies and Countervailing Measures (SCM Agreement) (WTO, 2012). A trade war was imminent when China increased the duties on European polysilicon and wine products in retaliation. Fortunately, the two parties forbore to escalate the dispute by reaching a settlement after China’s exporters agreed on a price undertaking at the parlous juncture. These restrictions were eventually ceased in 2018, when the European Commission (EC) did not initiate another investigation to extend the measures, claiming that such a decision is a balance between different parties in the solar panel market.




      It has been another decade since the China-EU solar panel dispute, during which PV technology has been subject to continuous innovation, and PV enterprises both in China and the EU are growing less dependent on subsidies, as is partially revealed by the continuous reduction of the subsidy amounts. Given that PV electricity is approaching a complete zero-subsidy era, it is worth reviewing the subsidy issues within the WTO trade regime and discerning the potential risks in China-EU photovoltaic products trade based on the existing rules.




      Under this context, this article seeks to examine domestic PV policies under the WTO trade regime. It consists of five parts: Part two examines the history and present of the PV and renewable energy policies in China and the EU, and it bridges them with the WTO rules, and with the SCM Agreement in particular. Part three invokes the technology subsidy rulings of the EU Aircraft dispute to provide an analysis regarding potential PV cases. Part four discusses the drawbacks existing in current WTO rules that hamper the introduction of technology support in the PV sector. Part five looks ahead to the direction of WTO reform to promote the development of the PV industry.


    




    

      PV AND RENEWABLE ENERGY SUBSIDIES UNDER THE UMBRELLA OF THE WTO




      An Ebbing Subsidy in the Chinese PV industry




      The Chinese PV industry has experienced the conceptual stage, the subsidy stage and the post-subsidy stage. In the early conceptual stage, solar panels were not profitable due to the immaturity of the technology, while the industry escaped this predicament in the following subsidy stage. The introduction of the Germany Renewable Energy Sources Act (EEG) indicated the commencement of this stage. The Renewable Energy Law of China stipulates that grid companies should purchase the total electricity generated by renewable energy. Since then, the Chinese PV industry’s development has kept increasing rapidly, making China the leading exporter of PV modules. However, such development was not balanced since the size of the domestic market was not comparable to the growth of production, resulting in an export surge since 2006 and a slight improvement in import performance (Groba & Cao, 2015). The production surplus is the fundamental cause of the 2012 EU-China solar dispute, since the EU was the main export market for Chinese PV panels, which meanwhile caused an additional fiscal burden when the amount of the PV subsidy kept rising.




      To reduce the surplus of PV modules and components production, the Chinese government adjusted the energy pricing policies, continuing to attenuate financial support towards the PV industry. Furthermore, the requirements to get financial support were substantially changed. At the early subsidy stage, financial support was based on equipment installations. The types of financial stimulants included low-interest policy loans and export credit subsidy programmes, according to European PV producer representative ProSun. Such an installation-oriented pattern did encourage new PV establishments but neglected that new installation does not necessarily generate new electricity. Therefore, energy policy reform elevated the threshold to get support by altering it from new installation to electricity generation, when investment swarmed into the PV industry since it was effortless to get the subsidy from the government, despite the fact that some PV plants are built to low-quality standards.




      Meanwhile, the Chinese government has been dampening the amount of support. In this process, a landmark regulation is a notice on matters relevant to PV power generation in 2018, bringing in a comprehensive reduction of the PV subsidy. The first change concerns the PV subsidy catalogue. Grid companies shall purchase the PV electricity generated by the companies in the catalogue according to Chinese PV pricing policies. It guaranteed the incomes of PV industries but was abruptly terminated by the new regulation that no longer incorporates all the ordinary solar power plants built in 2018. The second change is the extensive drop in the subsidy amount. The government promised a peak subsidy amount of 0.8 yuan/kWh in 2010 and reduced it over time. In the 2018 regulation, the National Development and Reform Commission further reduced the subsidy for solar power projects to about 0.05 yuan/kWh, about one-sixteenth of the 2010 level. (Mo, 2020) The Chinese PV market anticipates that such support is about to halt, and the industry is approaching the post-subsidy stage.




      

        EU Renewable Energy Policies




        As part of its renewable energy regulations, the EU’s PV policies consist of an EU-wide channel and a Member State channel, while the former determines the objectives for the share of renewable energy in their domestic market, and the latter defines the instruments and modalities.




        Member States have chosen quota and Feed-in schemes to support their renewables. In a quota system, a particular party in the supply-chain (grid company or consumer) is required to purchase electricity from renewable energy, as those shares are stipulated in the national energy plan. Such requirement is composed of two steps: Generators sell electricity at a market price while they receive certificates for renewables that can be regarded as the actual support instruments since they are tradeable in the certificate market. Quota schemes encourage new installation of renewables, as valuable certificates are issued in light of the production.




        Unlike quotas, feed-in schemes offer direct support to the energy producers by collecting the power at a fixed price and a guaranteed purchase quantity. Electricity sales and government support are merged as they happen simultaneously, so producers are exempt from the risk of finding a market. Feed-in schemes create stability for renewable energy production and encourage competitive behaviour, since they give developers an incentive to reduce costs in order to increase their margins and profits (Groba & Cao, 2015).




        Both systems have promoted the growth of renewable energy in member states, but what probably contradicts the intuition is that feed-in schemes are more economically efficient as they assure certainty for both market and production. From a theoretical perspective, quotas call for lower financial expenditures, as they do not present a selling channel to renewables. However, this ostensible advantage is undermined by the fluctuating certificate price, and the intrinsic stability of feed-in systems appears to be a key element for success (Resch et al., 2007).




        Subsidy rules in the SCM Agreement Context: A Three-step Linear Identification Process




        Even though the stance of the WTO toward environmental protection as well as energy subsidies has been questioned, WTO rules are more trustworthy in energy subsidy disputes than other environmental treaties, given their methodical and mandatory subsidy regulations to constrain government behaviours (De Bièvre et al., 2017). As one of the Doha round negotiation outcomes, the SCM Agreement




        aims at facilitating international trade through disciplining government subsidies, mainly by cleaving to the principle of non-discrimination, which is neither potently phasing out fossil fuel use nor promoting environmental-friendly energy use in view of global warming, owing to its trade-based subsidy regulations. Accordingly, in the context of the SCM Agreement, the fossil fuel subsidy does not differ from the renewable energy subsidy since its classification does not take energy into account, which fails to explain the distinction between the number of the related measures being challenged concerning those two types of subsidies.




        In general, features listed in the SCM Agreement to define an illegal subsidy follow a linear and cumulative order instead of meeting simultaneously. First, there exists a financial contribution within a member’s jurisdiction. Secondly, such a contribution bestows benefits. Thirdly, the subsidy shall be specific (Espa & Marín Durán, 2018). As for the first step, a subsidy under the scope of the SCM Agreement is manifested in obtaining financial contribution from the government if it involves: (i) a direct transfer of funds, for example, lower interest loans to the energy industry; (ii) government revenue foregone or uncollected; (iii) the purchase of goods or services outside the scope of general infrastructure; or (iv) a mechanism funded by a government to carry out the support listed above.




        As for step two, these measures shall confer benefits to recipients in a member’s jurisdiction. Under the existing SCM Agreement, controversy exists over deciding the benchmark price contingent on a member’s energy importing and exporting conditions, even if the related benefits bestowed are prominent in amount and widespread in range (Moerenhout, 2019). It is convincing to use the importing price as the benchmark for an energy-importing country, since there will be a price gap between the international price and the subsidised retail price. The case is more sophisticated, however, for an energy-exporting member country, where the international price is not reliable and accurate enough to be a benchmark since the country’s energy production overwhelms imports. Subsidies and support granted by the energy exporting governments are generally in miscellaneous types, thus, comprehensive statistics are needed to reveal the number of benefits in a member’s jurisdiction.




        When deemed to be financial contributions that confer benefits, subsidy behaviours enter the third step and are classified into prohibited subsidies and actionable subsidies. Prohibited subsidies are governmental support that is either export-oriented, whether entirely or not, or requires local content. By contrast, actionable subsidies are forbidden if they are specific, meaning that they specialised in an enterprise, industry, group of enterprises or industries within a member’s jurisdiction; and render adverse effects, which appear in three forms: (i) an injury to the domestic industry of another member, (ii) a nullification or impairment of benefits received under GATT 1994, or (iii) a severe prejudice to the interests of another Member.




        Photovoltaic Subsidy Plight In WTO: A Sector Faced With Unfair Competition




        Renewable energy, including PV, is competing in one energy market with fossil fuel energy, judging by their similar end use. It is necessary for WTO members to establish at least a fair environment of competition for PV energy within their territories if they are pursuing a less carbon-intensive economy. Nonetheless, this can be challenging under the current SCM regime, which addresses production subsidies and consumption subsidies differently.




        Energy subsidies under the SCM Agreement manifest in two forms: production subsidies and consumption subsidies, which focus on the production side and consumption side, respectively. The SCM Agreement establishes a complete legal structure to identify the former that follows a three-step process. Firstly, various forms of government support could constitute financial contributions, among which tax expenditures account for a 70% proportion, including consumption taxes, tax credits and tax refunds. Governments directly transfer funds to energy companies when they collect consumption taxes to support the industry. In contrast, the tax credit is a typical form of revenue foregone by exempting companies from duties. Secondly, such contribution confers benefits to certain enterprises, as it increases their competitiveness compared to those who do not receive such support. Thirdly, subsidies could be considered specific on the production side, since energy production is concentrated in a limited number of enterprises, and thus is feasible to identify.




        In contrast, the SCM Agreement strictures are incompetent in constraining consumption subsidies that are not evident in export performance. For example, German industries, especially in energy-intensive sectors that have a large need for energy consumption, benefited from the largest share of subsidies towards the hard-coal industry, amounting to 53% of total subsidies in 2016, according to a G20 peer-review report in 2017. Those subsidies came in the form of an electricity tax advantage that compensated for the energy costs of manufacturing. The financial support was expedient to the fossil fuel industry and probably evaded the capture of SCM rules since it was not specific or focused on certain enterprises but was applied throughout the economy instead.




        Identification of an energy consumption subsidy is more ambiguous if members implement dual pricing policies within their territories. A dual energy pricing strategy happens when a government intervenes in its energy market to stabilize the domestic energy price. It keeps the domestic energy price lower than the international one, and thus creates a competitive advantage for manufacturing industries, energy-intensive sectors in particular. Dual price schemes are conducted through subsidies on the consumption side, for example, tax advantages for companies or certain manufacturing procedures. Those subsidies are problematic to distinguish as it requires copious evidence to testify to their inconsistency in a WTO case.




        Governments maintain a dual price structure so that domestic consumers obtain energy at a lower price than international ones. It provides domestic industries with energy at a price lower than the world market price, which causes an unfair advantage to the energy-intensive industries of the subsidizing countries (Asmelash, 2015). Nationwide, energy prices are reduced for both individual consumers and factories, creating a gap in prices between domestic and international levels, yet this squarely falls short of the specificity requirements under the SCM Agreement. Moreover, the WTO trade regime regulates subsidies that affect export or import performance. Subsidies in consumption do not immediately affect international prices, so it is arduous to validate the connection between consumption subsidies and trade. Admittedly, although a dual pricing policy consequently would influence trade statistics by improving the competitiveness of certain enterprises, it is controversial to stretch the definition of trade impact to encompass consumption subsidies.




        Governments provide both production subsidies and consumption subsidies to fossil fuel, but mainly the latter, in contrast with PV subsidies which are mostly granted on the production side. Feed-in-Tariffs and Fit-in-Premiums are the common forms of subsidies in both China and the EU, where PV energy producers can concentrate on adding more generating capacity without working about expenses, marketing and revenues as governments provide a complete supporting system. In the Feed-in-Tariff regime, governments mandate grid companies to purchase renewably generated electricity at a fixed price, meaning that new renewable energy electricity production equals new profits. Under the Fit-in-Premium subsidy, renewable energy electricity producers receive an additional fee on top of the market price when they sell the electricity. Under the context of the SCM Agreement, these types of subsidies are more likely to challenge the SCM Agreement rules since they occur in the production sector on the one hand, and they fall within the description of “a group of enterprises or industries” in Article 2 of the SCM Agreement on the other hand. The PV energy sector is, therefore, naturally more specific than the energy industry as a whole.




        Fossil fuel subsidies and PV subsidies are faced with differing fates in WTO jurisdiction. While fossil fuel subsidies have yet to be challenged, PV subsidies have been the subject of a few disputes, including China-US solar panel, China-EU solar panel, etc. In Canada – Renewable Energy, the first PV case in the WTO, the EU joined the Japan-Canada dispute as a third party concerning the renewable energy FIT program introduced in the province of Ontario. Under this scheme, the Ontario government offered a guaranteed price to purchase electricity derived from wind or solar power. Ontario’s target was to add more renewable energy capacity, so equipment producers received most of the subsidy amount. The FIT program requires PV and wind facilities to utilise a certain proportion or amount of Ontario-originated equipment, which was claimed by the complaint to be inconsistent with Article III of the GATT 1994 and Articles 3.1(b) and 3.2 of the SCM Agreement.




        In this case, both the Appellate Body and the Panel found the Canadian government provided financial support by purchasing certain goods, as listed in Article 1.1 (a) (1) (iii) SCM Agreement. In addition, the Appellate Body overturned the Panel’s finding on how to decide on the conferring of benefits in a FIT scheme. It argues the relevant market should be within the PV or wind power industry rather than the general energy department because they are not competing in the identical market considering the subsidies they have received and other supporting policies. However, the Appellate Body did not answer if the measures at issue have bestowed benefits due to a lack of “factual basis”. The SCM Agreement regulations have presented solutions to this predicament by requiring members to disclose their subsidy conditions as a rule of transparency, which is not implemented enough by members to identify illegal subsidies due to a lack of a sanction system.




        The Appellate Body’s report based the legal decision on the discriminatory essence of the local content requirement according to Article III of the GATT, ignoring the benchmarks submitted by the complainants to determine the adverse effects. This case should have become a guideline for PV subsidy cases under the WTO, since it allows the WTO Dispute Settlement Body (DSB) to clarify all the core elements in the process to identify an illegal renewable energy subsidy. However, with the absence of such work, it did not facilitate resolving similar cases if they are filed and reviewed under the SCM Agreement rules in the future.




        It is worth noting that even if the Appellate Body fails to judge solely by the SCM Agreement rules, renewable energy measures are more apt to violate the WTO rules than fossil fuel energy measures since the former affect trade more prominently. Despite their environmentally-friendly nature, renewable energy subsidies cannot elude the WTO strictures given the rules’ focus on correcting trade distortion. The underlying reason for the predicament is the impact on trade, a hidden requirement above all of the three-step process, although the SCM Agreement does not explicitly record such a provision. The definition under the SCM Agreement constrains the scope of subsidies to those originating from government interference that is trade-distorting, while disregarding other domestic measures that hamper the industry and the environment, whether in the short or long term (De Bièvre et al., 2017). Consequently, this led to the incompetence of the SCM Agreement when the DSB was handling certain types of energy subsidies that would not boost trade performance immediately. Therefore, though being liable to be inconsistent with the WTO rules judging by the empirical evidence, PV energy subsidies are failing to receive complete guidance from the DSB, so that members can be conscious of the legal boundary for the energy subsidies.




        Prospects For Photovoltaic Industry: Technology Subsidy Matters




        FIT subsidies used to be a crucial issue when China and the EU were at the negotiation table in 2012, but they will be less controversial in the coming days since both parties are considering an energy framework without the support they used to provide. For example, as the leading EU country in solar energy, Germany will gradually terminate the FIT for the older version of PV plants as their 20-year payment period expires. However, these plants will continue to supply power at levelized costs that undercut all other fossil fuel and renewable energy sources due to low operating costs and zero fuel costs (Wirth, 2021).




        When reviewing the progress of photovoltaic energy, it can be seen that the process of the Chinese PV industry mirrors the whole world’s PV history, which developed slowly in the early days but then ushered in explosive growth when technological innovation enabled PV to evolve into a competitive energy source within no more than two decades. Among all the technological upgrades of PV components, the technology to improve solar energy’s conversion rate into electricity is the most decisive. Such technological improvement is disruptive for the PV industry since it swells PV panels’ efficiency and provides electricity at a lower price, so that the cost to produce new panels will dwindle substantially. In other words, the marginal cost of PV production will continue to lessen, given continuous technology innovation.




        Being conscious of the forthcoming post-subsidy era, PV companies are adopting both short-term and long-term solutions to alleviate the impact. As for the short-term solution, for instance, PV electricity sellers may sign a power purchase agreement with the purchaser to predetermine the purchase price, amount and period in order to hedge against price fluctuations in the electricity market. And for a long-term resolution, PV enterprises will need to continue innovating their technologies. It should be noted that the crystalline silicon technology PV panels are using, considered to be first-generation technology, is outdated compared with the latest third-generation technology (Sinke, 2019), which is designed to be more efficient and reduce costs (Conibeer, 2007). Although the commercial application of the third-generation technology is not qualified to generate electricity reliably, it indicates the promising prospects of R&D output in the PV industry.




        The prospect that WTO rules may become friendly to PV technology or R&D support is not promising in regard to its production subsidy aspects. However, cogent evidence is lacking for any assertion that WTO rules have shut the door. The next section of this paper discusses the WTO rules in conjunction with technology innovation and subsidies. Given the absence of PV technology cases in the WTO, the essay will invoke related disputes and sectors to discover the possibilities and hurdles to promoting technology support within the WTO’s jurisdiction.


      


    




    

      



      THE INTERSECTION OF TECHNOLOGY INNOVATION AND THE WTO SUBSIDY




      Technological innovation is the central element in PV competition. Explicitly speaking, the technological prospect of the PV cells is the core component in a PV system that determines the possible trajectories of these cells to help the companies in the sector to anticipate strategic scenarios, thus facilitating the decision-making process (Vasconcelos Sampaio et al., 2020). The DSB has paid scant attention to technology issues in renewable energy-related cases since subsidy and discriminatory measures were the points at issue, yet having said that, technology subsidies are stipulated in the SCM Agreement and discussed in related disputes.




      According to the three-step linear process under the SCM Agreement, subsidies are illegal and actionable when they are specific and have caused adverse effects. However, three forms of subsidies are exempted in Article 8.2, including (1) subsidies assisting research activities in firms, higher education or research establishments as long as they are limited to a certain proportion of the research cost; (2) subsidies focusing on disadvantaged regions; (3) subsidies to encourage existing facilities’ adaptation to new environmental requirements. These subsidies are referred to as non-actionable subsidies, which were halted to provide exemptions as those rules would only apply for a period of five years (SCM Agreement, Article 31). Thus, the technological subsidies for PV have lost a feasible safe harbour. The WTO Committee on Subsidies and Countervailing Measures did not extend this article, but the reasons are seen as unclear (Yamaguchi, 2019). This section will discuss the cause of such termination.




      Meanwhile, the DSB has expressed opinions regarding technology subsidies in the EU-US disputes over large civil aircraft, in which SCM Agreement rules are interpreted to be inimical to R&D subsidies. The dispute originated when the US raised consultations against the EU regarding the subsidies for Airbus, which has been a debate since 1989 when the EU began subsidising the launch of the Airbus A-350, a 600-seat jumbo airplane about one and a half times larger than the Boeing 747 (Tyson, 1993). Responding as a parallel case to the Airbus dispute, the EU sued the US about several domestic bills introduced by Washington state that are claimed to favour Boeing over its competitors. Technology subsidies, also referred to as R&D subsidies, were considered to support technological innovation, which was applied to the launch aid for new Airbus models. This section will comprise a study concerning the technology subsidies in the aircraft case to demonstrate the prospects when photovoltaic R&D supporting policies are claimed to challenge WTO subsidy rules.




      Article 8.2 of the SCM Agreement: A Once Existing Safe Harbour For Technology Subsidies




      Article 8 of the SCM Agreement did provide a theoretical framework to boost the R&D input for PV technology. However, such a technology subsidy exemption was not instrumental for PV technology innovation in the subsidy stage, as the main constraints were the fiscal limitations and the dilemma of choosing winners and losers in early-stage R&D. (Wu, 2015). However, having attenuated the amounts of PV subsidies, governments could regain the ability to support photovoltaic R&D, if there is a need.




      The European Economic Community (EEC) first introduced a concept similar to the R&D subsidies exemption in the Uruguay Round Negotiations. In its statement, the EEC described it as structural adjustment subsidies, which are given to enterprises to assist them to restructure business with the purpose of restoring economically justified activities and facilitating the structural adjustment of production and export operations (MTN.GNG/NG10/W/7). Structural adjustment subsidies could be substantially broad enough to cover technology subsidies since the requirements are not difficult to fulfill. Several other countries upheld the EEC’s proposal and R&D subsidy, a narrower and more targeted term, was formulated in the SCM Agreement texts to substitute for structural adjustment subsidy (Lester, 2011).




      The technology subsidy exemption in Article 8 of the SCM Agreement is not the only rule pardoning certain domestic measures that would have been claimed illegal, as GATT Article XX also includes a list of general exceptions. Nevertheless, the SCM Agreement Article 8 and Article 9 expatiate the procedures of applying such rules. When invoking the technology exemption, a member needs to notify the SCM Committee about its implementation in advance, which would then be reviewed to determine whether it qualifies as a non-actionable subsidy in the WTO context. The WTO Secretariat will report its findings to the Committee after reviewing the notification from the members intending to subsidise R&D activities. Then the Committee makes the determination. Additionally, members who request a technology exemption shall guarantee the accuracy of their notification and provide yearly information updates to the Committee and other members so they can evaluate the consistency and trade impact of certain technology subsidies. (SCM Agreement, Article 8.3).




      A disquieting risk arises if members invoke non-actionable subsidy as a pretext for protectionism, albeit members are privileged when the Committee recognises their requests, those grants are not permanent and irreversible. Even if the subsidising member is in line with all the criteria in Article 8, other members could challenge the subsidy and request consultations with the subsidising member if they believe the subsidy has caused serious damage, which is difficult to repair. The consultations provide an opportunity for both parties to draw up a mutually acceptable solution. If they fail to solve the dispute, members can refer the issue to the Committee, which will review the facts and evidence to decide if the claimed adverse effects exist. Based on its review, the Committee will recommend the subsidising member to remove the effects, and if it fails to follow the recommendations, the Committee may authorise the requesting member to take appropriate counter measures.




      The technology subsidy exemption in the SCM Agreement should have been a safe harbour for countries that value PV investment, but developed members were much more enthusiastic than developing members, a vital defect leading to its expiration. The concept was introduced by the EEC and supported by other developed countries, including Canada, Switzerland, Japan, and the Nordic countries (Wu, 2015). The United States opposed EEC’s proposal at first since the new Clinton administration believed special R&D rules would promote its economy (Doane, 1995). Developing members claimed that such rules only benefit developed countries and requested a modification. One of the suggested proposals was to include subsidies that incorporate local content requirements among the non-actionable subsidies, which is too controversial to be viable since it challenges the essential national treatment of the WTO. Such a request reflected that the divide between developing and developed members was huge and was impossible to bridge.




      

        



        Technology Subsidies in WTO Large Aircraft Cases




        In the US-EU aircraft dispute, research and technological development funding, also referred to as a technology subsidy, has been one of the central points for both the United States and EU’s claims at issue. Both Airbus and Boeing accused each other of receiving technology subsidies from their governments to innovate related technologies, which were later utilised in their new aircraft models. The DSB expresses its attitudes and views towards technology subsidy in the cases, which is a valuable reference for PV technology subsidies since neither PV nor PV technology is a major topic in the WTO context.




        Characteristics of the Technology Subsidy




        As illustrated in the aircraft cases, technology subsidy is at variance with ordinary subsidies in two respects. First, technology subsidy does not necessarily reduce the price of a product. On the contrary, the product might even become more costly if the subsidy has supported the application of new technology in the product, assisting it in improving its quality or gaining new functions and features. For example, PV batteries using Hereto-Junction with Intrinsic Thin Layer (HJT) are deemed likely to supplant the prevailing ones with Passivated Emitter and Rear Cell (PERC) in the future, not because of the price, but the efficiency. Technology subsidy is more sophisticated than solely financial support because, for one thing, it complicates the identification of a technology subsidy that the comparison between prices might be impracticable. For another, it is more challenging to reverse the adverse effects using the remedies in the SCM Agreement. When competition is based mainly on price, subsidies provide a competitive edge to certain products by lowering their costs, which can be effectively erased if governments withdraw the support. By doing so, products receiving subsidies raise their prices and their competitors recover their market shares. However, this is not the case for competition based on technology, like the large aircraft market or PV market. When a new technology innovation was already conducted owing to the technology subsidies, the inferiority of the competitor’s products cannot be reversed even if the subsidising member “withdraws the subsidy without delay”, since the technological advancement cannot be removed even if the governments have terminated all the support altogether. Consequently, the competitor cannot recover market share until it has introduced another innovation (Kennedy, 2020).




        Second, the adverse effects could be incommensurate with the subsidy amount in the case of technology subsidies. For ordinary subsidies like tax credits or refunds, a benchmark can always be found to calculate how much contribution a government has provided since the adverse effects are limited by the scope of the subsidy amount. However, this process does not always work for technology subsidies. In US-Boeing, the EU argued that the technology subsidy assisted the Boeing engineers to acquire “knowledge, experience and confidence” from the R&D contracts funded by NASA and Department of Defence programmes, which has an additional multiplier benefit that is crucial in accelerating the design of Boeing’s new aircraft model. In its second written submission to the DSB, the EU states that the technical support far exceeds the simple money value of the subsidy itself and is not commercially available. Nevertheless, the United States dissents from the opinions of the EU concerning the knowledge, experience, and confidence at issue by claiming such technological advancement is a natural result of R&D activities rather than an outcome of the technology subsidy (Panel, 2011). The Panel partly answered the question by indicating that the effects of tax subsidies and of technology subsidies should not be aggregated as they operate through entirely distinct causal mechanisms (Panel, 2011). To summarise, in the US-Boeing, there is an additional effect stemming from R&D activities, which only exists in the case of a technology subsidy, although the causal link between it and the subsidy is not entirely testified.




        The Causation Analysis of the Adverse Effects




        Despite having unique characteristics, the identification of technology subsidies is obliged to follow the linear three-step process mentioned above since there is no further classification for different forms of subsidies in the SCM Agreement. The linear three-step process works as usual for the case of technology subsidies. To wit, the financial contribution, the benefit bestowed, and the specificity for technology subsidies should be located the same way as for any other subsidies. Additionally, there is a particular issue regarding the causation analysis of the adverse effects of a technology subsidy within the scope of Article 6.3 of the SCM Agreement. Subsidies without technology effects bestow a competitive advantage towards certain products or industries when they transfer the subsidies into the price effects, which could be traced if given sufficient evidence.




        By contrast, the causation has a distinct mechanism in the case of a technology subsidy, since it operates differently. An ideal frame to establish the causal link of adverse effects between financial support and market phenomena (assumed to be the outcome of the support) is to discover them separately and determine whether there is a linkage. The Panel utilises this two-stage approach in US-Boeing, where the financial support refers to the price effects on Boeing of the subsidies, and the market phenomena refer to the subsidies’ impact on Boeing’s competitor (Boeing, 2012). The two-stage approach would be cogent to analyse adverse effects, but it might be demanding to complete the first stage in technology subsidy cases since technology subsidies do not mainly target reducing the price. In other words, the price effects of technology subsidies are not evident enough to identify. As the Appellate Body states, some market phenomena are difficult to ascertain without considering their causing subsidies (Airbus, 2011).




        Therefore, the Appellate Body prefers the unitary method to identify the causal link, which aggregates the two stages into one unitary approach. In this approach, identifying the adverse effects (including price effects and the market phenomena) is conducted simultaneously with the analysis regarding whether there is a causal link between those effects and the challenged subsidies. As opposed to the two-stage approach, the unitary method could include any factors relevant to the causation analysis without categorizing them into causes or effects. This could be crucial in technology cases since it would be too complex to classify some technology effects, as the EU accepts in EC-Airbus that technological experience and production efficiencies from the earlier research are important to assess the causation analysis (Airbus, 2011). However, they are neither subsidies nor subsidy effects.




        Despite the difficulties of isolating the adverse effects from the causal link, the counterfactual nature of the causation analysis in subsidy cases is the fundamental reason why the unitary approach is more appropriate in causation analysis, even if both are acceptable, according to the Appellate Body. The counterfactual characteristic refers to the logic of the causation analysis, which first assumes the challenged subsidies to be absent, followed by the analysis concerning whether the market phenomena would still exist. For example, the technology subsidies are accused of accelerating the development of Boeing’s new aircraft model. This causal link is established based on the assumption that the technology subsidies did not exist, leading to the conclusion that Boeing would not then have been able to introduce the new model so early as to cause serious prejudice to Airbus (Boeing, 2012). Such logic requires the Panel and the Appellate Body to see all the factors that influence the causation as a whole, thus there is no point in deciding each element to be a price effect or a market phenomenon. Both approaches follow the counterfactual way of carrying out the analysis, but the unitary method is more in line with this logic.




        After the causation was demonstrated, the technology effects might be examined again to determine if the technology subsidies have caused serious prejudice. In EC-Airbus, the Appellate Body accepts that technology subsidies support Airbus in developing new features and aspects of its aircraft, which, in other words, admits the existence of the causation link. However, those technological effects do not provide a competitive advantage because they fail to be reflected in the aircraft models or make the production process more efficient (Airbus, 2011). The reason for further examination is that the technology subsidy form is absent in the SCM Agreement, so the technology effects must be converted to those effects stipulated in the Agreement to make it fall within the mandate of the DSB. This could be a reasonable way to handle technology subsidy cases because, for one thing, the DSB has to limit the technology effects in the scope of its jurisdiction, and for another, not all the technological innovations that come from subsidies would advance competitiveness.




        Nevertheless, the requirement of conversion for technology subsidies does not solve all the technology issues. The innovation of technology is an incessant process, and new technologies deemed not to be applicable today might be important in the future. For example, HJT was developed years ago as a new technology for PV batteries, but battery companies are still using the PERC technology for its lower costs. This does not mean the HJT technology will not contribute to the PV battery’s innovation. Additionally, with unique technology effects and a distinct causation mechanism, technology subsidies already work as an independent and complete form of subsidy. Converting it to other types of subsidies will distort the internal logic since a new subject, whether the technological innovation has improved the production or features of the new products, would be added at the end of the technology analysis process, which should have been accomplished after the causation analysis was done.
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