Chloé Vlassopoulos 
email: chloe.vlassopoulou@u-picardie.fr
  
  
  
  
  
Persistent lignite dependency: the Greek energy sector under pressure
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After the World War II, Greece began to base its electricity production on local lignite. An historical analysis of the evolution of the Greek energy sector, through semi structured interviews and analysis of the archives, reveals that specific characteristics of the Greek political system and the emergence of the European climate and energy policy, have transformed the use of lignite, from a solution to the electrification of the country, to an environmental, health, political and economic problem. Resistance to change and the consequent difficulty to adapt to the changing European context has led the main player in the energy sector, the Public Power Corporation (PPC) 1 , and therefore the sector itself, into a period of major crisis. As the use of lignite has become unprofitable and damaging for the national economy, the newly elected government recently announced the closure of all lignite units by 2028. Both the liberalization of the energy market and energy transition are the expected results of this decision, although it is not yet known to what extent this evolution will be climate-friendly.

Introduction

The presence of lignite in the Greek subsoil has been known since the antiquity but its systematic exploitation did not begin until the middle of the twentieth century. After the world war II, and the civil war that followed, Greece was left a devastated country.

Reconstruction and development were two major objectives faced by the government. The country's reconstruction plan, published in 1948, included the foundation of the Public Power Corporation (PPC) charged with the immense project of the electrification of the country. As in many European countries at the time, the In section 4 we address the historic inability to take into consideration the health and environmental impacts of the lignite extraction and combustion activity in order to protect the public interest. The public goods that do not satisfy the interests of the participants remained outside the established clientelist system of supply and demand. Section 5 illustrates the rigidity that characterizes the Greek energy sector.

Policy monopolies tend to isolate themselves from their environment which leaves them unable to perceive changes underway. The difficulty to adapt to the energy transition taking place today in Europe has led this sector into a period of major crisis.

The sixth section, examines recent reforms introduced by the government, in power since July 2019, which give the first tentative steps towards an end of the lignite era in Greece. Although liberalization of the energy market through private investments in natural gas and RES is currently occurring, the compatibility of this transition with the European Green Deal and 2050 decarbonization objective is not yet secured. In section 7 we draw conclusions and discuss policy implications.

Political clientelism and its impact on the Greek energy sector

In their article, [START_REF] Rentier | Varieties of coal-fired power phaseout across Europe[END_REF] use the analytical framework of Varieties of Capitalism to compare degrees of carbon lock-in in Coordinated Market Economies (CMEs) with Liberal Market Economies (LMEs). They observe that energy transition in CMEs is much more difficult than in LMEs. The Greek case approaches the findings made in the context of CMEs but only partially. This is due to the specific characteristics of the Greek political system which influence the energy sector and transform the use of lignite, from a solution to the electrification of the country, to an environmental, health, political and economic problem.

According to Rentier et al., "carbon lock-in" in CMEs is mainly explained by institutionalized employment protection, government ownership and the need for consensual processes that delay or block political decisions. This interpretation is less pertinent in the case of Greece. Without expanding on the history of its foundation in the 19th century, it is important to note that, the Greek state was structured on the basis of 'clientelist' exchanges between the parties in power and powerful socio-economic actors [START_REF] Lyrintzis | Political parties in the post-junta Greece: a case of "bureaucratic clientelism[END_REF][START_REF] Mouzelis | Parliamentarism and industrialization in the semi-periphery[END_REF][START_REF] Sotiropoulos | The remains of authoritarianism: bureaucracy and civil society in post-authoritarian Greece[END_REF].

These exchanges are negotiated secretly, undermining the rules of law and, in all cases, putting the interest of the participants before the general interest. Clientelism has in fact transformed public goods (here the energy) into a medium of exchange between corporatist and individual favors versus political/electoral support [START_REF] Tsoukalas | State, Society, Labor in Post-War Greece[END_REF].

In that context, employment protection has been a concern for parties in power only to the extent they could politically benefit from the energy sector. The same goes for government ownership. If the PPC, today, is no longer able to satisfy the interests of the political class, its ownership becomes more a problem than an asset. Consensual decision making is also unlikely in the Greek case. Clientelism generates an overdeveloped state which, through a paternalistic/authoritarian profile, intervenes directly in the organization of social relations rather than seeking consensus [START_REF] Mouzelis | Parliamentarism and industrialization in the semi-periphery[END_REF]. Therefore, as long as the exchange between the political class and the PPC was mutually beneficial, a particularly closed and stable policy coalition, dominating the energy sector, was put in place. Once this balance is broken, the decision in 2019 to phase out lignite was made unilaterally by the government. This configuration is similar to what [START_REF] Baumgartner | Agendas and instability in American politics[END_REF], in their study of the nuclear power sector, describe as a "policy monopoly". Government and industry leaders were able to create an impressive and seemingly all-powerful subgovernment by insulating themselves from the influence of large-scale democratic forces. Policy monopolies are characterized by their long-lasting stability, their hermetic closure to external actors and strong resistance to change. These systems of limited participation can however be quickly and dramatically altered during certain periods of history by those not fully represented in the original locked system of policymaking.

The structuring of the energy sector in Greece takes the form of a policy monopoly, both by its stability, lockdown and resistance to change. Its weakening starts during a specific historical conjuncture: the emergence of the European climate and energy policy. However, its collapse is not due to the mobilization of actors previously excluded (RES companies or environmental NGOs) as suggested in the case of nuclear power. In the context of a clientelist political system, the collapse comes from one of its main participants, the government, who has nothing to gain any more from the current equilibrium and withdraws from the coalition.

The founding of a powerful energy company

PPC has been created in 1950. Since its establishment, and between 1951 and 1991, twenty thermal plants have been constructed. Until 1960, PPC had bought all private power generation units and became the only electricity producer in the country. Ιn 1973, 32,71% of the electricity production was based on lignite, a share that raised to 59,9% in 1985 and peaked in 1991 with 71,2%. One the one hand, this growing dependency on local lignite generated many benefits. First, the electrification of the country not only improved the living conditions of the population but also supported industrialization. Second, energy self-sufficiency has been strengthened making a significant impact on trade balance due to the reduction of fuel imports, particularly after the two oil crisis in the 70s. Last, local lignite has provided cheap energy and new jobs. But, on the other hand, it turned PPC into a powerful player that parties in power would integrate into the system of clientelist governance and mutual exchange of favors.

In 1964, 18% of municipalities and 69% of the total population were electrified while, in 1973, 76.45% of municipalities and 98.07% of the total population were connected to the electricity grid. Although energy self-sufficiency was never too high in Greece the participation of a local energy source contributed to it and, from 12,6% in 1960, attained its maximum (39,8%) in 1991 when lignite combustion attained its record high. Regarding the price of electricity, in 1983, two years after the country's accession to the EU, Greece had the lowest price among EU countries for domestic and industrial consumers [START_REF] Tsotsoros | Energy and development in the post-war period[END_REF]. In 2003, while the PPC has become a SA, Greece had still the second lowest electricity price in Europe after Estonia (EUROSTAT). However, as will be discussed later, electricity prices in Greece are also influenced by the tariff policy imposed by governments.

In addition, many new jobs were created, mainly in the lignite mining regions (Euboea island, Western Macedonia and Peloponnese) but also across the country for administrative staff. In Aliveri (Euboea island), in 1955, when the lignite mine was in full operation (underground and surface), it employed some 1,300 mining workers.

Due to the existence of the mine, Aliveri has experienced strong development. Job offers multiplied, new sectors have emerged especially in the construction field as new homes were built and unemployment was drastically reduced.

Western Macedonia also experienced a rapid growth and an economic boom. The entire workforce in the cities of Ptolemaïs, Kozani and Florina was absorbed in the lignite industry. Residents abandoned traditional farming activities and began working in mining, construction and operation of the thermal plants, receiving large wages.

The cities flourished and the prosperity impacted the construction sector. Prior to the current crisis, only mining workers amounted to 5,000 people, plus administrative staff and a very large number of residents in neighboring regions who were all working in companies related to the mining activity. In Megalopolis (Peloponnese), in 2011 when two of the four plants were shut down, 1,300 workers were directly employed in the mines, plus administrative staff and those working in the mining support industry and building activity [START_REF] Ppc | memories and images of lignite[END_REF].

The number of PPC's employees did not stop growing before reaching its maximum, close to 31,600, in 2000 (PPC, 1). PPC had become the country's largest employer due to its the monopoly on electricity production. Until recently, it was the dominant energy player and still retains the monopoly of lignite-based electricity production (see infra). Its activity places Greece as the second largest producer of lignite in the European Union and the sixth in the world (PPC, 2). This growth gave the company a very strong negotiating power that, in the context of a clientelist state, significantly participated in the emergence of a policy monopoly with many undesirable impacts.

The creation of a "policy monopoly"

Fierce debates accompanied the creation of the PPC regarding the legal status that should be accorded to the company. Two options were on the table: creating a stateowned company or an autonomous company subject to public law (public company), copying the legal status of the French EDF. The second option was selected based on the argument that in this way the electricity company would not be dependent and directed by the policies of governments [START_REF] Ppc | Annual Report[END_REF] In that sense, article 1 § 2 of Law 1468/1950 stipulated that "PPC is a public company, it belongs entirely to the Greek State, operates in the public interest but, under the rules of the private economy, enjoys administrative and financial autonomy although it is under the supervision and control of the State" (Lytras). However, this guarantee did not suffice. A policy monopoly was progressively set up resulting in the confusion between the interests of the company with those of the governing elite. The government's interference in the management of PPC and the PPC's interference in the energy policies of the government appeared both at the national and local levels.

PPC and the state started exchanging favors serving their mutual benefits without consideration for their wider implications. As each participant had something to gain by preserving the status quo, the existing equilibrium strengthened over time.

Furthermore, this allowed the development and dissemination of a positive view of lignite use, quoted and discussed in the public sphere as a solution to the country's economic development and citizens' welfare. Thus, social opposition to lignite use remained minor.

For political parties in power, PPC was a mediator to serve industrial interests close to governments. Twelve years after its establishment, the government reached an agreement with a French company (Pechiné) for the exploitation of local bauxite with the help of PPC which provided a very competitive electricity tariff. The agreement was considered scandalous by the opposition and created a governmental crisis, with the chairman of PPC accused, removed, then finally acquitted. However, the advantageous tariffs accorded to Pechiné remained unchanged (Personal interview 1). Pechiné was purchased by a Greek company (Aluminum of Greece) in 2005. In 2008, the company acquired a license to produce electricity which was converted into a cogeneration unit license. This allowed the company to sell the electricity it generated to PPC. This arrangement was promoted to the benefit of the business group, as it could now sell its electricity to PPC at a high price and at the same time buy electricity from PPC at a lower price (Personal interview 2). PPC serves also the clientelist practices of Greek governments. Unlike other electricity providers, the government prohibits PPC from cutting off electricity to those who do not pay their bills. The argument used is that poor households must be supported. However, the 2,8 billion overdue debts to PPC today do not only concern poor customers. This prohibition, together with the persistent pressure exerted from politicians to keep electricity prices often below production costs has served all governments as a strategy to satisfy their electorate. As said by S.N. Tsotsoros, the underpricing of electricity has been a permanent political practice either for the Ministry of Finance as a means of controlling inflation or for governments as a redistributive mechanism according to political circumstances [START_REF] Tsotsoros | Energy and development in the post-war period[END_REF].

PPC also benefits from the proximity to the political class. This became particularly visible after the consolidation of trade unionism in the 1980s and the strengthening of the PPC workers union, "GENOP". The socialist party came to power in 1981 and with it a generation of trade unionists who dominated GENOP and started imposing their demands on the government. It was during this periods that unionists have started to stop the flow of electricity across the country until their demands were met (Personal interview 2).

By imposing the support of lignite as the "national fuel" on all governments, PPC has so far secured the monopolistic and free use of a nonrenewable source which dominated the company's energy mix. PPC is thus referred to as the one that defines the national energy policy, while governments, operate as followers. Furthermore, hundreds of thousands of employees have been hired in the PPC since its establishment. It is interesting to note that questions from opposition to governments asking for the permanent recruitment of temporary PPC employees is commonplace in parliamentary debate at all periods. They enjoy unmatched advantages (high salaries, early retirements, advantages for family members…) achieved by the negotiating power of the GENOP Trade Union which are, however, detrimental to the national economy and the financial health of PPC (Personal interview 3, 4).

The interpenetration of political and corporate interests is also visible at the local level. PPC recruits first and foremost the inhabitants of the region. PPC supports local finances through the payment of a local tax and the realization of common interest projects. High compensations have been distributed to displaced communities in order to develop new lignite mines or expand existing ones but criticisms are made of the lack of reliable criteria on which these compensations were based (Personal interview 3). In exchange, PPC ensures the silent cooperation of local authorities and population as to the adverse impacts of lignite mining and combustion on health and the environment. People prefer ignoring them in order to support the continuation of the company's activities and associated jobs in the region.

The discourse of interviewees in the city of Kozani goes in that direction: "PPC has allowed us to get out of poverty. Our dream was that our children would be recruited to PPC. We used to call the company 'Mother PPC'".

The unaddressed costs of lignite

PPC uses the lignite for free, without being charged for the exploitation of a nonrenewable natural resource or for its external costs. Under these circumstances, the generation costs based on lignite were still about 40% below oil and gas costs in PPC power plants in the period 2000-2005. [START_REF] Kavouridis | Lignite industry in Greece within a world context: Mining, energy supply and environment[END_REF]. This, however, is changing today because the reinforcement of the European climate and energy policy combined with the aging of thermal plants.

If the impacts on the environment and public health were internalized, the cost of mining and electricity generation would have been much higher. The company pays to the lignite mining regions a local tax but this is considered negligible in relation to the environmental and human degradation caused by its activities (Personal interview 5). Furthermore, as said by a former mayor in western Macedonia, the tax was mainly used to fulfill local electoral promises and not to address the PPC's external costs that should have been borne by the company (Personal interview 3).

Τhe Operational Program for Western Macedonia 2015-19 mentions that "the extractive activity in the lignite mining region has led to a significant environmental degradation. Mining, transport and burning of lignite as well as the transport and deposition of mining wastes and microparticles (PM10) are the most important factor of air pollution and degradation of the atmosphere. Correspondingly, the soil shows a significant erosion due to the degradation of the groundwater and the serious degradation from flying ash". In fact, water reserves are polluted by lignite wastes.

Acidic sewers cause damage to the soil by converting surface water into non-potable water, while pollutants destroy the groundwater through absorption. At the same time, the power plants produce hot wastewater that is deposited in the environment, disturbing the equilibrium of the ecosystem. A further consequence is the enormous quantity of water required for cleaning lignite after mining but mostly for the cooling needs of the lignite plants (Kaldellis et al., 2009). Moreover, the soil is degraded due to pollutants' deposition by rain (acid rain) and wind.

Lignite plants and mines have been operating for over 70 years, but no official epidemiological study has been carried out on the health impact of lignite mining on humans. However, researches in other counties has shown multiple health impacts for people living in coal mining areas. Adults experience upper and lower respiratory system diseases (such as asthma, chronic obstructive pulmonary disease, lung cancer), cardiovascular diseases (such as thromboembolic events, increased arterial pressure, arrhythmias, diabetes) diseases of the nervous system and skin cancer [START_REF] Colagiuri | Health and social harms of coal mining in local communities: Spotlight on the hunter region[END_REF]. A study on children living in Western Macedonia carried out by a team of Greek scientists observed an increased frequency of asthma, chronic rhinitis, acute and infectious bronchitis [START_REF] Sichletidis | The effects of environmental pollution on the respiratory system of children in western Macedonia, Greece[END_REF]. International bibliography also refers to the effects of an increased amount of heavy metals (such as lead and cadmium) in the blood leading to developmental problems, as well as problems in behavioral and cognitive functions. The NGO WWF-Greece mentions also two unpublished hospital studies: according to the first, carried out by the AHEPA University Hospital in 3 villages near Kozani (Western Macedonia), deaths from thromboembolic events and cancers in the period 1992-2007 increased by 43% -55%. respectively. A second study by Bodossakeio Ptolemaïda Hospital found that the percentage of allergic rhinitis in Ptolemaïda is three times higher than the national average (WWF, 2013). Last, an estimation by Greenpeace-Greece states that 1079 people lost their lives in 2009 as a result of air pollution in lignite areas and 493 people suffer from chronic respiratory diseases [START_REF] Greenpeace | Silent Killers. Why Europe must replace coal power with green energy[END_REF].

The destruction of entire villages and the forced displacements of the inhabitants for the opening of new lignite mines must be added to the abovementioned impacts.

Indeed, the demands of lignite mining resulted in the forced relocation of residents from their place of origin where some had resided since the 18th century. In Western Macedonia, population relocations concerned nine settlements. These began during the period 1972-1976 and continue to this day. Four settlements in Peloponnese were also relocated. There are more than 7000 people who lost their homeland, traditions and social ties [START_REF] Bourda | Lignite mining and migration in western Macedonia: the teachers' perspective and school approach[END_REF]. Not all have obtained sufficient compensation or been assured of satisfactory relocation conditions. Despite these negative impacts, the policy monopoly put in place over time has remained resistant to change because of mutual benefits for its participants at the national and local level. As for the rest of the population, most of the people don't care as long as the lignite has a positive image in society, their electricity needs are met and the environmental and health impacts of mining do not concern them personally.

Therefore, the Greek energy system finds itself unable to adapt to the challenges of an electricity market, which must evolve rapidly as a result of the EU's ambitious climate and energy policies.

Resistance to change

Since the first EU energy market liberalization in 1996 and the European climate and energy policy evolving towards decarbonization, the supporters of lignite in Greece found themselves under pressure. Nonetheless, their ability to prevent change has proved to be strong, putting the country at odds with developments in progress.

Greek legislation integrated the European directives for the liberalization of the energy market but in practice its impact has been weak. Under the Third Energy Package, the EU forced the PPC to carry out two reforms in order to reduce its monopolistic position. The main mechanism for compliance with the commitments of the third Memorandum of Understanding [START_REF] Tsebelis | Lessons from Greek crisis[END_REF][START_REF] Catsambas | The Greek economic crisis: myths, misperceptions, truths, and realities[END_REF] provided for a gradual reduction of PPC shares below 50% by the year 2020 (Law n°4336/2015).

The first reform refers to the adoption of the NOME mechanism (Nouvelle Organisation du Marché de l'Electricité) based on the French model of bilateral contracts between electricity generators and providers. ΝΟΜΕ imposes an obligation on electricity generating companies to sell, make available or otherwise grant access to a certain amount of electricity to providers for a certain period of time. Beside the fact that this mechanism has forced the PPC to sell its electricity at a lower price than the production cost, its application (Law n° 4389/2016), did not have the expected impacts. In 2017, 60,6% of the total installed capacity on the interconnected and noninterconnected (mainly the islands) electricity system belonged to PPC. For the interconnected system this percentage reached 76,2%. Its electricity production covered 56.7% of total demand. Likewise, 86,7% of the electricity consumers still belong to PPC (PPC, 3). Political interventions through price control policies on the one hand and prohibition to cut electricity to non-payers on the other, discouraged consumers from changing their electricity provider.

The second reform aims to put an end to the exclusivity of PPC in the exploitation of lignite. In 2013 the European Court condemned the country with the argument that the granting of rights to prospect and exploit lignite to PPC creates inequality of opportunities in the energy market and maintains or reinforces the dominant position of the company. In order to break the monopolistic position of PPC, the DG Competition asked the Greek state (its main shareholder after the introduction of the company on the stock market in 2000) to proceed with the sale of 40% of the PPC's lignite portfolio to private investors. Fierce opposition of the GENOP union, has prevented the sale. However, today the completion of the sale process appears imminent and necessary as a prerequisite for the continuation of the European financial aid granted to the country. Because of its supernumerary staff, the increasing cost of CO2 allowances, and the necessity for expensive retrofits in order for lignite plants to comply with stricter emission limits gradually imposed by the EU environmental legislation, the company struggles to get attractive offers of purchase.

In fact, the first attempt to sell three lignite plants and associated mines, resulted in only one valid offer for just one plant, which was 6 times lower than the estimate of its value by an independent evaluator.

Although continually under pressure because of the spectacular ongoing evolution of the energy sector, PPC and GENOP, with the support of governments, encouraged the perpetuation of lignite as the national energy source. Political support for lignite is visible through various governmental initiatives. During EU negotiations for the adoption of the BREF document for thermal plants exceeding 50 MW, the Greek government exerted persistent lobbying in order to achieve lower environmental standards. However, this has been the first time that the government disassociated itself from PCC and ultimately voted for the decision. In fact, Greek representatives received very strong pressure from their European partners because without Greece's vote, the decision would not be adopted. Consequently, high modernization costs, difficult for the company to bare, are needed today in order to comply with SO2, NOx, PM10 and Hg emission limits.

By far, the most important effort by PPC to this day, was the intense two and a halfyear attempt to obtain free emission allowances during the reform of the Emissions Trading System (ETS). Amongst many lobbying efforts, the Environment Minister met several times with Energy Commissioner M. Canète to express the PPC and Greek government request to obtain free allowances for emissions from power generation under the article 10C of the ETS European Directive. Article 10C provides free emission allowances for the period 2021-2030 to countries which, in 2013, had a GDP below 60% of the EU average. Due to the current profound economic crisis in Greece, PPC and the government have requested, unsuccessfully, the country to be included ex-post in article 10C in order to avoid increasing lignite units' operating cost. If PPC's efforts to obtain the 10c derogation were successful, an estimated 3 billion of public funds until 2030 would have benefited the lignite industry, which in turn would have been withdrawn from the support of other activities, such as the deployment of renewables, energy efficiency and the Just Transition in lignite mining regions (Personal interview,8).

Whereas energy transition focuses on RES development, 71% of PPC's electricity production is still based on thermal power plants (50% comes from lignite combustion, 14,8% from oil and 23,5% from natural gas), 10,6% comes from its hydroelectric units and 17% is imported. In a country full of sun and wind, only 0,8% of PPC's electricity production comes from investments in renewable energies, as indicated in the 2019 annual report to investors (PPC, 4). In 1982, PPC was a pioneer by establishing "PPC Renewables" but no PPC board of directors supported it. Innovative initiatives were gradually abandoned: the Kythnos island Wind Farm in 1982 (the first in Europe) which, together with the Photovoltaic Station (1983), were at the time the world's largest solar and wind hybrid system with advanced technologies. The same happened in Agia Roumeli (Crete) where the installed PVs have been removed or in Gavdos island where diesel stations were finally installed (Personal interview 2). The executives of PPC Renewables, apart from some exceptions, were government officials with no knowledge on RES technology. PPC Renewables has been transformed into a highly bureaucratized organization, staffed with atomic energy specialists who had been recruited by the PPC during the dictatorship with the vision to develop nuclear power plants in Greece and with weak knowledge or interest for RES (Personal interview 6). Meanwhile, private RES investments took the lead but the country's European commitment for a 20% RES in the final energy consumption in 2020 (Law 3851/2010) will not be met, nor will the commitment for a 40% RES share in final electricity consumption. The lack of political will to support change and break the image of lignite as the national energy source, creates an environment that is far from encouraging for RES investors.

Today, 14 combustion units are still operating with lignite, covering 28% of the national electricity demand. As some of them are reaching the end of their life-cycle, last year the government exerted unsuccessful pressure on the Commission for the extension of their life time. A new PPC's plant (Ptolemaïda V) is under construction since 2015 and expected to be in operation in 2021 or 2022. With a capacity of 660 MW, its cost is estimated at 1.4 billion euros which will burden the heavily indebted PPC. The PPC has only managed to secure a 739 million euros loan from the German export credit agency (Euler-Hermes) supported by the KfW-IPEX Bank, only because a very large part of the equipment for the construction of Ptolemaida V come from German companies. It is worth saying that the European Investment Bank refused to finance the construction as the expected CO2 emissions of the plant will exceed 550 gr CO2 / KWh by almost a factor of two. NGOs have openly challenged the economic viability of this investment, something that the PPC's president was forced to finally recognize after the failure to secure free emission allowances, which would have subsidized the operation of the new plant for the 2021-2030 decade (Greek Parliament, 2018). A former PPC's CEO explained the decision to invest in a new lignite power plan as the result of the pressure exerted on government by the GENOP union to ensure the replacement of old plant (Personal interview 7) and, thus, the perpetuation of lignite.

According to the governance of the energy union and climate action rules, entered into force on 24 December 2018, Greece submitted in 2019 an integrated national energy and climate plan (NECP) for the period 2021 to 2030 foreseeing 17% of lignite in electricity generation. Further, no decarbonization target was set for 2040 -2050. Persistence in the perpetuation of lignite on the one hand and the need to complete the sale of 40% of the PPC's lignite portfolio to private investors (who could only be interested in buying if the Greek State gives sufficient guarantees as to the conservation of a significant quantity of lignite in the energy mix) on the other, did not let the government set a more optimistic goal towards the decarbonization of the Greek electricity production.

Towards the end of an era?

In their article, published in 2013, three PPC engineers, two researchers from Institute of Geology & Mineral Exploration and a researcher from Technical University of Crete conclude that "proceeding with the immediate reduction in lignite-fired energy results in economic and social catastrophe" [START_REF] Papanicolaou | The prospect of using greek lignite in an energy portfolio related to power generation[END_REF]. As for the participants in the policy monopoly, these authors do not seem to perceive changes under way in the energy sector. In particular, they did not foresee the considerable increase in the price of CO2 emissions, nor the significant reduction in the costs of renewable energy production. They also failed to appreciate the negative impacts of clientelist practices which perpetuated the presence of a policy monopoly in the energy sector.

In fact, economic and social catastrophe is occurring right now due to lignite dependency. In July 2019, a new right-wing government has taken power and found itself facing a deadlock in the energy sector: 'Ptolemaïda V' lignite plant is under construction although economically unviable, the national energy and climate plan 2021 -2030 maintained 17% of lignite in electricity generation, attempts to sell part of PPC's lignite portfolio to comply with the liberalization of the energy market has failed, the lignite industry is accumulating net losses every month since December 2017 [START_REF] Mantzaris | The economics of Greek lignite plants: End of an era[END_REF], PPC is heavily indebted with of 3,957 billion euros and 2,8 billion euros of unpaid bills, Greece marked the highest wholesale baseload electricity price (65,5 €/ MWh) in the EU during the second quarter of 2019 (European Commission 1, 2019).

In this context, the new government seems unable and unwilling to continue serving the interests of the 60 years old energy policy monopoly. A report published by an independent think tank in September 2019 shows that "if the current lignite fleet remains as is, then in the next 3,5 years, the situation will deteriorate and the lignite industry will accumulate losses of the order of €1,3 billion. Therefore, in addition to protecting the climate, nature and public health, the retirement of lignite units is also dictated by purely financial reasoning and in the context of salvaging PPC" [START_REF] Mantzaris | The economics of Greek lignite plants: End of an era[END_REF]. As said by a representative of the above think tank, the new environment and energy ministerial team appeared to be very attentive to the economic findings of this report presented to the Prime Minister's energy consultants (Personal interview 8).

At the end of September 2019, during the UN Climate Summit in New York, Prime Minister K. Mitsotakis announced the government's decision to close all lignite power plants by 2028. This announcement, marking a radical shift from the previous longlasting balance, addresses different economic and political, rather than ecological, constraints. First, supported by governments in the lignite path dependency and jostled by the changing European energy context, PPC is close to bankruptcy while it is obliged to limit its market share in order for Greece to comply with the liberalization of the energy market. Closing down unprofitable lignite plants responds to both requirements, preventing further economic losses for PPC and giving space to new private energy investments, as requested by the EU. Second, the RES and natural gas lobbies find in the present conjecture a window of opportunity to secure a greater share of the energy market. Having their support, is for the government doubly beneficial as it may announce significant new investments and job creation while creating new alliances in the energy sector to replace the weakened and no longer 'useful' partner, the PPC. Third, this radical shift helps the government to comply with the DG Competition request to stop PPC's lignite dominance.

Indeed, the Enhanced Surveillance Paper published by the Commission in November 2019 severely criticizes the previous government for its failure to complete the sale of 40% of the PPC's lignite portfolio and puts considerable pressure on the new government: "The failure of the tender for the lignite plants resulted in a breach of the anti-trust commitment, and an alternative remedy hast to be found […] Greece will have to show strong political commitment for its planned closedown of lignite, and inter alia show that this package of reforms…that the authorities committed to proposing in January 2020, will ensure that the market will finally open up so that the unaddressed issue of PPC's lignite dominance is no longer a blocking issue" (European Commission 2, 2019). However, the decision to phase out lignite does not confirm [START_REF] Rentier | Varieties of coal-fired power phaseout across Europe[END_REF] thesis according to which liberal market economies facilitate a relatively swift phasing out of coal mining and the use of coal. Pressure from the EU for Greece to liberalize its energy market is not a relevant explanatory factor for understanding the government's decision to phase out lignite and make room for new investment in the sector. First, the EU claimed the liberalization of the Greek energy market for many years without success. Second, as mentioned above, other factors are mainly responsible for this decision: exorbitant operating costs of PCC in connection with long-lasting clientelist exchanges (excessive number of employees enjoying various privileges, favors given to large energy consumers close to the government...), the rise of carbon pricing as well as high modernization costs to comply with BREF regulations. Third, in the case of Greece, it is not the effort to liberalize the market which led to phase out lignite but vice versa: the closedown of lignite units came first as the only option to avoid a major crisis in the energy sector. Once this decision was taken, private investors have been encouraged by the government to take market share left by the lignite industry. Lastly, it is important to recognize that the unilateral decision of the government to phase out lignite is meeting significant resistance and it is not possible, at this time, to predict how the closedown plan will evolve. For example, at the beginning of the year, a team of experts (OASIS Group) submitted to the ministry of environment and energy an alternative proposal (based on CO2 Carbon Capture Utilization and Storage technology) to ensure the continued operation of certain PPC lignite units beyond 2028. Moreover, at the local level, no one publicly supports the closure of lignite plants and the press is very critical of the decision taken by the government (Personal interview 8). In February 2020, as government officials presented their phase-out plan in West Macedonia, the mayors of the region left the conference room with the support of GENOP leaders. In other words, energy transition seems much more complicated to succeed than by market liberalization alone. [START_REF] Blondeel | Moving beyond coal: exploring and explaining the Powering Past Coal Alliance[END_REF] suggest that "countries join the 'Powering Past Coal Alliance' (PPCA) if they have a phase out plan and are a climate leader or have a phase out plan and do not have a strong coal industry". The Greek case confirms this observation. The country joined the PPCA last December just after the publication of the revised NECP 2021-2030, confirming its transition to post-lignite era. After the PPC's collapse, it no longer has a strong coal industry and joining PPCA remains a strategic decision for Greece to appear as a climate leader and for the government to present a reformist image, both internally and externally.

Conclusion and Policy Implications

Energy policy and power generation is a major diachronic challenge for all countries and governments. As technological progress, scientific knowledge and historical contexts are changing and policies need to adapt. The choice of lignite as the national energy source was relevant in the post-war period but this is no longer the case.

When a policy monopoly is set up, it ends up isolating itself from its environment and is no longer able to apprehend transformations in progress. Indeed, in Greece clientelism has maintained a policy monopoly in the energy sector which has prevented adaptation and proved unable to assume and deal with the cumulative negative impacts of 70 years of lignite mining and burning. It has also considerably delayed the entrance of the country into the energy transition era.

The new government that took power in July 2019, found the energy sector in a state of collapse and the only option was to move forward to align with energy transition. In order to cope with the current situation, a PPC rescue plan was adopted in August 2019 but no one can predict whether that will be sufficient to avoid bankruptcy, especially given the need to reduce its dominant position in the energy sector.

Further, the revised NECP for the period 2021-2030 adjusted the RES share in gross electricity consumption from 56% to approximately 64% by 2030. However, concerns have been expressed recently about the risk of massively substituting lignite by another fossil fuel (natural gas). Indeed, between January and May 2020, the share of lignite in electricity production decreased by 58% compared to the same period in 2019 while the share of gas increased by 29% covering 50% of electricity production (Energy Exchange Group, 2020). If a clear decarbonization target for 2050 is not added to the revised NECP, climate neutrality may not be achieved and energy dependence will increase. A cross-party consensus is also necessary for the revised NECP so that a political changeover does not undermine the newly established equilibrium. This will bolster the confidence to private investors towards the country's commitment to succeed with its transition. Reactions from PPC workers and local authorities must also be dealt with. In line with the objective of achieving EU climate neutrality by 2050 in an effective and fair manner, the European Green Deal has proposed a Just Transition Mechanism, including a Just Transition Fund (European Commission 3, 2020). Government should make the most of this Fund to finance locally oriented long-term transition plans, enabling a sustainable development model for the lignite mining regions and the retraining of PPC workers who must realize the lignite has no future. Participatory processes, rather than top-down imposition would favor the acceptability and feasibility of such plans. Lastly, informing the public on RES technologies and developing local awareness campaigns, participative procedures to decision-making and appropriate land-use plans for the location of RES farms, will help minimize increasing 'NIMBY' reactions observed in recent years. Latest government regulations shorten the time needed for new RES projects licensing from 7 years to 2 years but this will not produce the desired results without broad social consensus.

Recent developments show that the lignite era is closing for Greece. By the end of 2023, the 14 lignite units of PPC are expected to be withdrawn from the market and, until 2028, only the new 'Ptolemaïda V', under construction, will remain in the system.

The key issue today is the introduction of new energy sources by new investors to replace unprofitable lignite power plants through a consensus-building process, both nationally and locally. This will simultaneously achieve market liberalization and energy transition. How climate-friendly this transition will be, remains to be seen. This work was supported by the Onassis Foundation which invited me in Greece as International Onassis Fellow between April and June 2017.