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Abstract

:

This work presents basic information associated with markets of selected alternative fuels used in transport, such as methyl esters, conventional bioethanol and lignocellulosic bioethanol, and the market of electrical vehicles. Legal conditions, which stimulate development and regulate the mode of functioning of the liquid biofuel market until 2020 are discussed, based on provisions of EU directives. Data on biofuel production in Poland are presented, as well as biofuel consumption in the EU, the USA and Brazil in 2017. The most important conclusions of the proposal for a directive on the promotion of renewable energy sources in transport in EU member states in years 2021–2030 are discussed. The authors have also indicated the key legal and territorial conditions associated with the development of electromobility and present basic information on electric vehicles in Poland and Europe. The results of the research on the attractiveness of these sectors in 2018 are presented and compared with the results obtained in years 2007–2017. A score-based sector attractiveness method was used in the research.
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1. Introduction


The transport sector of the European Union (EU) is responsible for approximately 1/3 of the total demand for energy, which is mostly satisfied with petroleum derivative fuels [1]. This situation results in a substantial dependency of the sector on the import of petroleum and makes it a significant factor generating pollution of the natural environment [2]. Solutions aimed at limiting these problems include the use of renewable fuels, such as liquid biofuels, in vehicles equipped with diesel engines [3] as well as increasing the share of alternative means of transportation—electrical vehicles [4]. The state of interest in the topic of biofuels and electromobility can be seen in recent scientific literature (Figure 1), which depicts a steady increase in the interest in both areas. Biofuel production and usage is also the topic of several works related to planning and other optimization problems.



Liquid biofuels constitute a fuel category, which includes substances made of raw materials of organic origin—biomass or biodegradable fractions of waste [5]. These include bioethanol, ester, pure vegetable oil, liquid bio-hydrocarbons and bio-propane-butane [6]. The substances listed may be used as fuels or as biocomponents, that is, additions to petroleum derivatives used as fuels in the existing transport infrastructure (gasoline and diesel oil) [7]. However, in accordance with EU policies, vehicles with electrical drives will become one of the key means of transport in urban agglomerations in the future. Therefore, the issue of electromobility [8] is increasingly important. It is a vast term, encompassing all issues associated with electrically driven vehicles, that is, the vehicles themselves, charging infrastructure, as well as social, economic and legal aspects of their production, sale, use and disposal. According to provisions of the Act on electromobility and alternative fuels (Journal of Laws of 2018 item 317), an electric vehicle is “a motor vehicle... driven only by electrical energy accumulated by connecting to an external source of supply.” Worth noting is also the definition of a hybrid vehicle, that is: “a motor vehicle... with a diesel-electric propulsion system, in which electrical energy is accumulated by connection to an external source of supply” [9]. It means that, for instance, “a hybrid Toyota”, according to the provisions of the act, is not a hybrid vehicle, as it cannot be charged with an “external source of supply” (as of 25 April 2018, the only exception is Prius Plug-in [10]). Electromobility, which has been so strongly promoted lately, is not a new solution. According to the definition quoted above, trolleybuses, forgotten in Poland, fit into the concept of electrical vehicles. Although, thanks to firms like Ursus and Solaris, Poland is a potentate in their production in Europe, they are used only in Lublin, Gdynia and Tychy, but most vehicles are produced for export [11].




2. The Market of Biocomponents and Liquid Biofuels


2.1. Basic Legal Regulations


The basic legal act regulating the market of biocomponents and liquid biofuels in Poland is the systematically amended Act of 25 August 2006 on biocomponents and liquid biofuels (Journal of Laws of 2006 no 169 item 1199 as amended) [12]. It is a result of the obligation to implement provisions of the EU directives on the use of renewable energy in transport. The first version of the act, published in 2006, implemented provisions of Directive 2003/30/EC on the promotion of the use of biofuels or other renewable fuels for transport (OJ L 123 of 17.5.2003) [13]. Subsequent versions of the document gradually implemented provisions of Directive 2009/28/EC on the promotion of the use of the energy from renewable sources and amending and subsequently repealing Directive 2003/30/EC (OJ L 123 of 17.5.2003) [14] and its amending Directive 2015/1513/EC (OJ L 2015.293.1) [15].



On the basis of the EU legislation, the member states are obligated to ensure at least a 10 percent share of renewable energy in the final consumption of energy in transport until the year 2020. In order to fulfil this obligation from produced biofuel, and to be eligible for assistance from public support systems, it must meet the Sustainable Criteria (SC). These were introduced to limit the potential negative effects associated with intensified production of biofuels, stimulated by the obligation to use them. The SC determine the minimum level of reduction of greenhouse gas emission, which must be achieved thanks to the use of biofuels (in relation to the emission from fossil fuels) and indicate that the raw materials used for their production must not come from areas characterized by high biodiversity [16].



The sectoral objective for year 2020 was established by Directive 2009/28/EC, and then Directive 2015/1513/EC provided details on the means of its achievement. It was noticed that increasing demand for biofuels, resulting from efforts made to achieve the established objective, may lead to transformation of cropland used to grow food and fodder into land used for growth of raw materials to be used for biofuel production. As a result, the demand reported by the market of raw food materials must be satisfied through the intensification of current production or the transformation of land not used to grow crops into arable land. The second variant, known as an intermediate change of land use, if associated with the transformation of coal-rich areas, may result in a substantial emission of greenhouse gases, which will cancel out the Greenhouse Gas (GHG) reduction attributed to biofuels. As a result of identifying this phenomenon, the classification of biofuels was introduced, and it was decided that the share of energy from conventional biofuels (produced from cereals and other edible plants) may constitute no more than 7% of the final consumption of energy in transport in 2020. The remaining 3% can be attained by the member states thanks to electrical mobility or by using advanced biofuels, which are made of raw non-food materials, listed in appendix IX to Directive 2015/1513/EC (including algae, straw, manure and sewage sludge) [17].




2.2. Production of Biocomponents in Poland


Business activity in the field of production of biocomponents and liquid biofuels, as defined by provisions of the Act of 6 March 2018—Entrepreneurship Law Act (Journal of Laws of 2018 item 1633) [18], is a regulated activity, which requires entry in the register of manufacturers, maintained by the Director General of the National Centre for Support of Agriculture. As of 10.10.2018, there were 24 entrepreneurs entered in the register, holding a total of 27 installations for the production of biocomponents. In this number, 15 of these were used for production of bioethanol (of the declared capacity of 909.5 million litres/year), 9 are installations for production of fatty acid methyl esters (1520.7 million litres/year), 2 facilities for production of liquid bio-hydrocarbons (32.5 million litres/year) and 1 for the production of bio propane-butane (3.5 million litres/year) [19]. Due to the great number and annual performance of the installations for production of methyl esters and bioethanol, further analysis will be focused on these biocomponents.



In accordance with the recommendations of the National Centre for Support of Agriculture (KOWR), on when it is necessary to change the volume units to mass units with regards to data on the biocomponents, it is necessary to apply a density of 892 kg/m3 for methyl ester and 778 kg/m3 for bioethanol [20]. In association with the above, upon transforming the annual performance of the installations used for production of these biocomponents in 2018, expressed in the register of entrepreneurs in million litres per year, the values of 1356.6 thousand tons for esters and 707.6 thousand tons for bioethanol were obtained, respectively.



In the 1st and 2nd quarter of 2018, 406.7 thousand tons of methyl esters were produced, including 4.4 thousand tons of biocomponents meeting the SC, which were eligible to count as double values in the achievement of the sectoral objective. At the same time, 103.3 thousand tons of bioethanol were produced, including 1.1 thousand tons eligible to count as double values. For the production of esters, 408.3 thousand tons of raw material were used, in which 98.7% was rapeseed oil, and for the production of bioethanol, 422.5 thousand tons of substrate were used, 53.5% of which was corn. The raw materials, which allowed for the counting of biocomponents as double values for achievement of the target established for 2020, were rapeseed oil (0.7%), as well as animal fats of category 2 (0.4%) in the case of methyl esters, and food waste (1.0%) in the case of bioethanol [21].



In the analysis of the Polish market of biocomponents, of significance is the actual degree of utilization of the declared production capacity by manufacturers of methyl esters and bioethanol. In 2017, manufacturers of these biocomponents registered installations for the total annual capacity of 1356.5 thousand tons of esters and 667.9 thousand tons of bioethanol [22], while the actual production was 897.0 thousand tons of esters and 203.7 thousand tons of bioethanol [23]. This means that the annual production capacity of Polish manufacturers of biocomponents were used at 66.1% in the case of methyl esters and at 30.5% in relation to bioethanol. In the period from 2013 until 2017, the average degree of utilization of production capacity amounted to 67.4% for esters and 29.0% for bioethanol [24,25].




2.3. Biofuels in the European Union, the USA and Brazil


According to estimates of EurObserv’ER published in the report “Biofuels Barometer”, the total consumption of liquid biofuels in the European Union in 2017 amounted to 15514.6 kilotons of equivalent oil (ktoe). The highest share in this group was assigned to fatty acid esters, so-called biodiesel (including synthetic biodiesel, the so-called HVO biodiesel, resulting from the process of hydrogenation, developed and patented by the Finnish oil company, Neste Oil. This technology has been implemented on an industrial scale in 6 European countries). Biodiesel accounted for 80.7% of total consumption and bioethanol for 18.4% [26]. According to estimates, 99.7% of biofuels used in transport in the EU in 2017 met the SC defined in Directive 2009/28/EC. The highest consumption of biofuels was estimated to take place in France—3335.0 ktoe (21.5%), Germany—2608.2 ktoe (16.8%) and Sweden—1646.4 ktoe (10.6%). Consumption in Poland was estimated to amount to 581.1 ktoe (3.7%), which placed the country in the 8th position in relation to the remaining member states [27].



On a global scale, most biofuels are manufactured and consumed in the United States and Brazil. In 2017, consumption of biofuels in the USA was more than double that of the EU, amounting to 38803.3 ktoe. Consumption of biofuels in Brazilian transport was also higher than in the entire EU and amounted to 16320.4 ktoe [28]. Unlike on the European market, on the global scale, the biofuels produced in the biggest quantities are bioethanol [29]. In 2017, bioethanol consumption in the United States, where it was produced locally mainly from corn, amounting to 28933.1 ktoe, and in Brazil, where sugar cane is the main raw material—to 12912.1 ktoe [30].



The Renewable Fuel Standard was approved in 2005 and extended two years later, the RFS initiated a period of dynamic development in the sector of biofuels in the USA. It is considered to be one of the most effective biofuel policies in the United States, which has contributed substantially to the reduction of petroleum imports and air pollution. At present, there are 211 ethanol biorefineries in the USA, located in 28 states [31]. They produce ethanol, which is used mostly in two variants of mixtures with petrol—as E10 (10% of ethanol volume) and E15 (15% of ethanol volume) [32]. Moreover, the market offers so-called flex fuels, which are mixtures of petrol and ethanol in the amount of 51% to 83% of ethanol. In 2017, the number of retail gasoline stations selling such fuels crossed the threshold of 4 thousand. Flex type fuels are to be used exclusively in vehicles equipped with a flex-fuel propulsion system. In 2017, the number of vehicles supplied in this manner in the American car fleet amounted to 24 million cars, meaning that one out of ten cars traveling along American roads was equipped with this technology [33].



Brazil is one of the biggest global bioethanol producers and one of the pioneers of its use as a motor fuel. Moreover, this country is a very good example of legislative support for bioethanol production. In 1975, when the petrol crisis led to a substantial increase in the costs of the import of petroleum, the Brazilian government launched a domestic program to support the development of the bioethanol market, the so-called ProAlcool [34]. The program encouraged the production of ethanol from sugar cane and established a law that required blending petrol with ethanol at the ratio of 80:20. At present, according to Brazilian law, petrol should contain 25% of bioethanol [35]. The development of the bioethanol market in Brazil has also been substantially influenced by the introduction, in 2003, of cars equipped with engines with flex-fuel technology. This solution allowed the consumers to select between ethanol and petrol, depending on the fluctuations in market prices. In reality, nine out of ten vehicles sold in Brazil nowadays are equipped with this technology [36].




2.4. Biofuels in the European Union in Years 2021–2030


Directive 2015/1513/EC, amending Directive 2009/28/EC, establishes a framework for the use of renewable energy in transport in the perspective for 2020. In 2016, the European Commission, in proposal no. 2016/0382(COD) [37] suggested updating the Directive on renewable sources of energy, which sets the path for the popularization of biofuels in the EU for the years 2021–2030. From the moment of its first publication, the document was subject to modifications [38], and its final text was agreed by the EU institutions in June of 2018 [39]. The original proposal of the Commission did not encompass the sectoral objective associated with renewable energy in transport. However, according to the final version of this document, the member states will be obliged to make sure that the share of renewable energy is at least at 14.0% of the final consumption of energy in road and railway transport in 2030 [40]. Within the framework of supporting the process of switching to advanced biofuels, a binding sub-objective has been established, which increases the share of manufacturing biofuels from non-food raw materials, included in part A of appendix IX of the proposal, so that in the year 2022 this share is at least 0.2%, in 2025—at least 1.0%, and until the year 2030 it is to increase to at least 3.5%. Such raw materials include: Algae, sewage sludge, raw glycerine, straw and other non-food cellulosic and lignocellulosic materials. Advanced biofuels made of such raw materials will be eligible to count as a double value for the purpose of achievement of the sub-objective (3.5%) and the sectoral objective (14.0%). In addition, part B of appendix IX lists other non-food raw materials, which are also counted at their double value, such as used cooking oil and animal fats of category 1 and 2. However, their share is limited to 1.7% in the perspective until year 2030 [41].





3. Electromobility


3.1. Legal Conditions of Electromobility


A significant aspect of implementing electric vehicles are legal provisions. At present, the European Union is very much interested in the problems associated with the reduction of carbon dioxide (CO2) emissions. Two EU documents, that is, the Roadmap for moving to a competitive low-carbon economy in 2050 [42] and the Roadmap to a single European transport area—Towards a competitive and resource efficient transport system [43], provide for a reduction of carbon dioxide (CO2) emissions by 60% in relation to the year 1990. In this situation, it is important to define not only the legal, but also the systemic short-term solutions that would support market competitiveness. Also worth noting is the Directive 2008/50/EC of the European Parliament and of the Council of 21 May 2008 on ambient air quality and cleaner air for Europe [44]. At present, the European Union has legal provisions and standards that regulate the level of emissions of harmful substances, such as: Carbon dioxide, nitrogen oxides, sulphur dioxide, ammonia or volatile organic compounds. Poland has developed the Strategy for responsible development until the year 2020 (with a perspective until 2030) [45], which includes two projects on electromobility. The first one is the e-bus, concerning the stimulation of designing and producing electric buses, while the second one—the electric car—provides assistance in boosting the development of technology, production and the market of electric cars. According to the Strategy, conditions are to be established until 2020 to facilitate the placement of vehicle charging stations and enabling the purchase of electric buses for the purpose of development of low-emission collective transport. The Ministry of Energy estimates that the planned million electric vehicles in the country will consume 4.3 TWh of electricity per year [46]. It is also worth noting here that in 2017, Poland purchased 2.3 TWh, which constitutes more than a half of the planned consumption of electricity by cars [47].




3.2. Territorial Conditions


It is important to mention that the development of electromobility is often influenced by the urbanization of a given country, which often passes unnoticed. For instance, in the Netherlands, there are about 16.5 million inhabitants in an area of little more than 41 thousand km2. Thus, the urbanization index in the country is around 503 inhabitants/km2 [48], which makes it a good place for the implementation of electric cars. However, in Poland, it is about 121 inhabitants/km2 [49], which indicates a much greater distance between urban centres. In addition, about 96% of the Dutch live in cities, while in Poland it is around 61% [50].




3.3. Electric Vehicles in Poland and Europe


On the Polish market, there are fully electrical vehicles of such brands as Smart, Renault, Hyundai, Nissan and the most popular BMW (i3) [51]. According to the Innogy Polska report: highway to electromobility, for 41% of private persons and 73% of entrepreneurs, the most significant barrier hindering the development of electric vehicles is the lack of a publicly available network of fast charging stations. For 50% of entrepreneurs, the second most significant limitation is the range of these vehicles [31]. The availability of fast charging stations makes it possible to move comfortably around big cities. Covering the routes between the cities, using expressways or highways, which, due to lack of braking, fail to ensure sufficient energy recovery, which constitutes a great challenge and makes the travel time much longer in comparison with cars with diesel engines. The charging time of an average vehicle under household conditions, at the standard charging parameters (2.2 kW) with batteries of capacity of 30 kWh is 16 h. The situation is slightly better when it comes to public charging points (3.3 kW), where this time is reduced to 9–10 h. The problem is solved by fast chargers (62.5 kW), as a full charge takes about 30 min. However, these are scarce in Poland. In addition, it is necessary to consider charging losses at a level of 5–10% [52]. Another problem associated with batteries is their capacity. This problem will be less burdensome for owners of new cars; however, assuming the limit value of 3.4% for the loss of battery capacity per 10 thousand kilometres, let us assume for the purpose of our calculations a value of 3%. Traveling 30 thousand kilometres per year, we lose 9% of the capacity each year, and after 5 years it may turn out we have left only 55% of the range that we were able to achieve on the date of purchase. A lot depends on the climate; however, the climate of Poland is not favourable for such cars due to a high amplitude of temperatures. The systems which recover energy during braking are able to travel at a longer distance, but over time, out of the original 378 km [53] declared by the manufacturer, one would be able to travel less than 210 km. Let us keep in mind that this is the manufacturer’s data—that is, a very optimistic variant. According to data from Tom Tom [54] on road traffic in Europe, 7 of Polish cities occupy places among the top 35, and it is known that in heavy traffic, the demand for energy increases substantially.



Another significant problem in Poland is the origin of electricity. In countries, in which energy comes largely from renewable sources (RES), such as water, wind or sun, the discussed cars are indeed more environment-friendly on the local scale in comparison with cars with internal combustion engines, such as diesel engines. Although the technology is now developing, and progress in this regard has made us believe that these cars may become more environment-friendly than they are now, charging requires electricity, which in Poland comes mainly from coal-fired plants.



Another serious problem in the future will be the disposal of used-up batteries and the content of numerous rare earth minerals in electric vehicles.



The sale of fully electrical cars (BEV—Battery Electric Vehicles) in the eastern part of Europe is much lower in comparison with the West, although such countries as the Czech Republic, Romania and Lithuania do not make a difference between the sales of hybrid vehicles, a so-called Plug-in (PHEV—Plug-in Hybrid Electric Vehicles) and that of BEV vehicles. This is due to specific territorial and legal characteristics, as well as the level of affluence of the society. In 2017, most of such cars were sold in Germany (more than 25,056 units), France (24,910 units) and Great Britain (13,597 units). The highest unit increase in sales in comparison with year 2016 was recorded in Germany (13,646 units) and the Netherlands (5629 units). The same states also recorded the highest increase in the number of vehicles powered by alternative energy sources (AFV—Alternative fuel vehicle), that is, electric cars, hybrids and cars using alternative supply sources (other than electricity). The percentage increase in sales of BEV cars in such countries as Greece (216.7%), Poland (306.0%), Hungary (335.5%) and the record-breaking Bulgaria (1260%) is undoubtedly amazing. Nevertheless, as we compare this to the increase in the number of vehicles on the roads in these countries, we obtain the following results: 26, 331, 577, 63 units. [55].



Worth noting is that the sale of electrical cars in individual months. In March 2018, 4970 BEV cars were registered in France [56] and 3792 cars in Germany [57]. Nevertheless, the real record-holder is Norway, where 5 362 such cars were registered in the same time period. Thus, their market share grew to 37.2% [58].





4. Comparison of Attractiveness of the Biofuel and Electric Car Markets


A score-based assessment of sector values was used to compare the attractiveness of the selected sectors. The scope of analysis included methyl esters of rapeseed oil, conventional and lignocellulosic bioethanol, as well as electric cars, which were analysed from the perspective of the year 2018. The method used is based on the assessment of intensity of factors that differentiate individual sectors, as well as their attractiveness. The assessment was performed by persons having extensive knowledge on the sectors being analysed (experts) using the same evaluation grid containing the selected criteria. The test was performed using 15 factors, assessed on a scale of 0 to 3 according to the plan illustrated in Table 1. On the basis of the obtained scores, the average attractiveness values were assigned to individual sectors, expressed in percentage values, assuming that 0% is equivalent to an unattractive sector and 100%—to a very attractive sector [59,60,61,62].



The attractiveness of the sector of conventional biofuels, that is, methyl esters and bioethanol, has been analysed by many authors starting from 2007, and the results have been published in many articles [63,64,65,66]. Since 2013, the sector of lignocellulosic bioethanol was also assessed. In 2018, the scope of research was extended to include the sector of electric cars, and the results obtained were compared to those for the previous years in Figure 2.



At the beginning of the analysed period (2007), the results obtained for biofuels made of raw food materials were very promising. At the time, the sectors of methyl esters and conventional bioethanol were assessed as relatively attractive components of the economy (67.9% and 61.9% respectively). In the subsequent years, the level of attractiveness of these sectors kept decreasing. In the research conducted in the year 2018, 31.56% was obtained for rapeseed oil methyl esters (standard deviation: 3.82), 22.33% for conventional bioethanol (standard deviation: 4.51), 71.11% for lignocellulosic bioethanol (standard deviation: 3.51) and 70.56% for electric cars (standard deviation: 8.65). The current results of the value assessment of sectors of biofuels do not encourage investing in the production of methyl esters and conventional bioethanol. On the other hand, they indicate that from the perspective of research project participants, advanced bioethanol is the most attractive product. However, the production of biofuel from lignocellulosic biomass, due to high resistance to biochemical digestion of the raw materials used, remains an expensive way of obtaining bioenergy. At present, there are no facilities in Poland that could produce this biofuel at an industrial scale. During the last decade, many research centres around the world have conducted numerous research projects on the effective recovery of fermenting sugars from lignocellulosic biomass and the reduction of total production costs [68,69,70,71,72]. Nevertheless, the process has remained a substantial challenge [73]. At present, the value of the sector of electric fuel for motorization purposes (an emerging sector) is high at a level of more than 70%, just like in 2007 for the then emerging sector of conventional biofuels.




5. Summary


At present, an intensified increase in the significance of alternative solutions for transport can be observed [74,75]. For many years, great emphasis has been put on biocomponents and liquid biofuels used in vehicles equipped with internal combustion engines [75,76]. However, an established limit for conventional biofuels and problems encountered in effective production of advanced biofuels, have led to an increased focus on electric propulsion vehicles [77,78,79,80,81].



Domestic policies of individual member states promoting renewable energy in the transport sector focus mainly on road transport and the use of biofuels and electric mobility [76]. In Poland, the production of biofuels for many years has been based on raw materials of agricultural origin, such as rapeseed oil and corn [77,78,79]. The trend consisting of basing the market of biofuels on raw food materials has been observed also in the European Union, the USA and Brazil [82,83,84,85,86,87]. However, as it has been pointed out by the European Parliament, it is necessary to increase the pace of development of biofuels from raw non-food materials and popularize electromobility in road transport [81]. In association with the above, the popularity of electric propulsion vehicles has been growing, both in the sector of fully electrical, and combined electrical and diesel vehicles [88,89,90,91,92,93,94]. Nevertheless, the development of electromobility requires further investment, as well as additional legal and economic solutions to establish favourable conditions to encourage consumers to purchase and use such vehicles [95,96,97]. Moreover, there are reasonable doubts in regard to the real limiting of emissions thanks to electrically-charged vehicles [98]. The reduction of CO2 emissions by a specific fuel is its basic feature, perceived either as advantageous or disadvantageous. Electric propulsion has a visible advantage over liquid fuels, its emission level is close to zero (almost zero emission of greenhouse gases) when electrical energy is used by the electric engine [99,100,101]. On the other hand, it is a disadvantage that electricity used for electromobility is still produced mainly using fossil fuels. When it comes to doubts associated with the real reduction of emissions thanks to the use of electric vehicles, it is also necessary to solve problems associated with the disposal of batteries used in vehicles of this kind [102].
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Figure 1. Scientific publications about biofuels and electromobility in the past decade. 
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Figure 2. Attractiveness of selected sectors in Poland in years 2007–2018 (%). Source: Own research for years 2007–2018. 
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Table 1. Sector attractiveness evaluation grid used in the research.
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Criterion

	
Scale of Values

0      0.5      1      1.5      2      2.5      3




	
Sector Size

	
Small

	
Medium

	
Large






	
The expected growth rate for the sector

	
<2%

	
2–8%

	
≤8%




	
Intensity of competition

	
High

	
Average

	
Low




	
Sector concentration level

	
Monopoly

	
Oligopoly

	
Dispersed




	
Entrance barriers

	
Weak

	
Medium

	
Strong




	
Substitution risk

	
High

	
Medium

	
Low




	
Availability of resources

	
Low

	
Average

	
High




	
Price level

	
Price war

	
High flexibility

	
High margin of freedom




	
Profit margin

	
Low

	
Average

	
High




	
Seasonality of sales

	
High

	
Average

	
Low




	
Source of added value

	
Typical

	
Know-how

	
Exceptional advantages




	
Innovation potential

	
Low

	
Medium

	
High




	
Activity diversification capacity

	
Low

	
Average

	
High




	
Favoured by UE policy

	
Low

	
Average

	
High




	
Social perception of the sector

	
Unfavourable

	
Medium

	
Favourable




	
Total








Source: Own compilation based on [67].
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