	Table of Content



[bookmark: _Hlk94646214][bookmark: _Hlk89953713][image: ]IUE


Hamburg University of Technology
Institute of Environmental Technology and Energy Economics






Supplementary Material

[bookmark: _Hlk102993516]Policies in Germanys Road Transportation – 
Evaluation of Mechanisms and Effects














Hamburg, May 2022


	Road Transport Assessment Statistics




2


Table of Content
Table of Content	1
Figures and Tables	2
1.	General Principles	2
1.1.	Sustainability Principle	3
1.2.	Precautionary Principle	3
1.3.	Prevention Principle	4
1.4.	Polluter Pays Principle	4
1.5.	Burden Sharing Principle	5
1.6.	Low-Hanging Fruit	6
1.7.	Eco-efficiency principle	6
1.8.	Extended Producer Responsibility	6
1.9.	Interactions of Environment, Markets, Regulations and Environmental Policy Instruments	6
2.	Environmental Policy Instruments	9
2.1.	Market-Based Instruments	9
2.1.1.	Taxes	9
2.1.2.	Emissions Trading Schemes	10
2.1.3.	Removal of Perverse Incentives	12
2.1.4.	Liability Instruments	12
2.1.5.	Deposit-Refund Systems	13
2.2.	Non-Market-Based Instruments	13
2.2.1.	Command-and-Control	13
2.2.2.	Reporting Requirements	13
2.2.3.	Active Green Technology Support	14
2.2.4.	Removal of Green Tech Financial Barriers	14
2.2.5.	Information and Voluntary Approaches	14
2.3.	Road Transport Assessment Statistics	16
2.3.1.	Specific emissions from passenger cars	16
2.3.2.	Detailed Evaluation of passenger car taxation in Germany	16
2.3.3.	HDV Figures:	18
2.4.	Road Transport Assessment Statistics	21
2.4.1.	Greenhouse Gas Emissions	21
2.4.2.	Final Energy Demand	22
2.4.3.	Transport Performance	22
2.4.4.	Vehicle Fleet	23
3.	References	25


[bookmark: _Toc103269529]Figures and Tables
SM 1: Interactions of Environment, Markets, Regulator and Environmental Policy Instruments	37
SM 2: Specific emissions from passenger cars over time [115]	38
SM 3: Car taxation system in Germany in 2021 based on [130]	38
SM 4: Car vehicle tax in Germany in 2021 for cars registered after 2021. Cost of displacement by vehicle type (left) and CO2 -Emissions for 2020 and 2021 (reformation), own graphic based on [130]	39
SM 5: Comparison of the car fleet in EU28 and Germany in 2019 by fuel type [1]	40
SM 6: HDV tax system in Germany in 2020. (S2, S1: Emission standards, G1: Noise standard), own graphic based on [130]	41
SM 7: Development of Euro standards in HDV fleet in Germany from 2010 to 2021, data from [76]	41
SM 8: Commercial vehicle fleet Germany 2020: All fuel types vehicle weight (left); alternative fuels in commercial vehicle fleet by vehicle weight (right), data from [30]	42
SM 9: Baseline and accelerated policy timeline for light-duty vehicles [20]	42
SM 10: Timeline of greenhouse gases from sectors in Germany and share of transport sector [118]	43
SM 11: Timeline of greenhouse gases from the transport sector in Germany and transport emissions target until 2030 [118]	43
SM 12: Timeline of final energy of sectors in Germany [55]	44
SM 13: Timeline of final energy demand in transport sector [55]	44
SM 14: Transport Performance and mode share in Germany between 2013 and 2019 (own figure) [99, 103]	45
SM 15: Fleet age of passenger cars, light-duty and medium- and heavy-duty vehicles in 2019 [1]	46
SM 16: Transport performance of goods transportation modes in Bil. ton-kilometers [116]	46



[bookmark: _Ref90633013][bookmark: _Ref90633316][bookmark: _Toc95735174][bookmark: _Toc103269530]General Principles
Environmental policy is driven by several underlying background principles, which are implemented in Germany and other nations' environmental laws:

[bookmark: _Toc103269531]Sustainability Principle 
The concept of sustainability was developed in the 17th century by Hans Carl von Carlowitz based on the idea of sustainable forestry. Following the principle, the amount of cut-down trees must equal the amount of natural regeneration of trees. The famous Brundtland report from 1987 by the United Nations contains the currently accepted definition of sustainability: [34]
"Humanity has the ability to make development sustainable – to ensure that it meets the needs of the present without compromising the ability of future generations to meet their own needs."
Nowadays, sustainability is the guiding concept on which 17 sustainable development goals are created. Economic perspective categories the sustainability principle in two major types, strong and weak sustainability. Constanza and Daly (1992) created two rules for decision-making with imperfect knowledge to maintain "natural capital":
1. Renewable source consumption is limited to sustainable yield levels.
2. Revenue of non-renewable resource exploitation is invested into renewable natural capital.
Based on this perspective, renewable natural capital and human-made capital are complements rather than substitutes. For example, a refinery is useless without oil. This category is called strong sustainability. Weak sustainability, on the other hand, defined by the Hartwick rule, claims that the total amount of natural and human-made capital is constant over time. The weak concept defines the two types of capital as substitutes.
Furthermore, the idea of critical natural capital describes sustainability as close to zero and a harmful irreversible imbalance between natural and human-made capital. So far, there is no answer on the exchangeability of human-made and natural capital. [11] This idea leads to another question: How far are the negative effects of exploiting natural capital monetizable in human-made capital? This question has a significant impact on environmental policy choice and, in particular, on market-based instruments. 

[bookmark: _Toc103269532]Precautionary Principle
The precautionary principle is a common principle of health and environmental policy, enacted to address irreversibility and imperfect knowledge of negative effects of present behavior. [2] Therefore, the prevention of environmental damage has a higher priority than removing it. It is derived from the sustainability principle to prevent irreversible damage to the environment and keep options open for future generations. Especially when environmental costs of economic behavior are uncertain, and we are seriously concerned about future generations, precaution is the only "sensible strategy." [9] The world charter in 1982 defined it as "where potential adverse effects are not fully understood, the activities should not proceed." The most significant problem of enforcing this principle is various interpretations of itself. From an economic point of view, the definition of the principle is vague, and interpretation is left to current regulators in charge, which might be used as a blurred form of trade protectionism. Furthermore, the principle can hinder innovations. [11] Environmental policy instruments contained the precautionary principle from an economically asymmetric manner, as undershooting the emission mitigation target is not allowed, whereas overshooting is appreciated. [9]
Therefore, the Rio declaration stated in 1992 that the absence of total scientific certainty should not hinder the deployment of cost-effective measures to prevent environmental degradation. [11] However, applying the principle is not easy when potential damage occurs in the future, mainly when the cost for protection is high and immediate. Prevention of potential threats necessitates action before scientific evidence of consequential damage. [9]

[bookmark: _Toc103269533]Prevention Principle
The Prevention Principle is similar to the precautionary principle but differs in terms of knowledge about the potential environmental consequences and impacts of economic behavior. [11] The Prevention principle can be applied if negative effects and consequences of economic activity are partly known and understood. [2] As detailed knowledge about possible consequences is hard to achieve, the precautionary principle is more often applied. Therefore, the precautionary principle is more extensive than the prevention principle.

[bookmark: _Toc103269534]Polluter Pays Principle
The polluter pays principle focuses on making consumers and producers responsible and is aware of their behavior by pricing - environmentally harming - externalities. The key is internalizing negative external effects by embedding the cost of negative impacts throughout pricing the consumption. [42] The principle is based on the idea that the pollution itself and the consequential environmental damage is unavoidable. The principle that should be embedded in environmental law is described in the Kyoto Protocol under principle 16. [64]
Therefore, market-oriented instruments are introduced to avoid environmental pollution and promote resource efficiency. Policy-makers design mechanisms – based on the polluter principle – to ensure that polluters take responsibility for the entire damage costs of their activities through liability provision, regulations, taxes, and others [27, 42]. Those mechanisms try to bring the private and social costs of economic behavior closer together while maintaining the freedom to market participants to find economically efficient alternatives (see technological openness/bias). The challenge for regulators is to find commensurate prices Risk and impact assessment are available measures to determine external effects and create fair prices. [27] Pricing schemes are potential market distortions, which can create unintentional effects like carbon leakage. [64]
Regulators can influence economic behaviors by internalizing external effects in the market system. Then, the resource use will be dependent on the pricing scheme and the price elasticity of producers and consumers (i.e., willingness-to-pay). [42]
A necessity for enacting polluter pays is that the identifiable otherwise, the social costs are borne by the burden-sharing through society. It has become an important background principle for many industrialized countries in environmental policy. The main driver for this development was adopting this principle by the Organization for Economic Cooperation (OECD) in 1972, followed by the European Union in 1985. Nevertheless, the polluter pays principle induced many issues, which are summarized by Boorsma et al.: [7]
· "What really is an externality, and how should we define the costs associated with it?
· For precisely which control measures should the polluter be accountable? 
· Which norms should guide us here? On what basis should payments, if any, be determined and implemented?
· And, continuing, should the specification of the polluter pays principle include, besides the costs of (preventive) measures, damage costs too? 
· And should polluters under such an "extended" polluter pays principle (OECD, 1994) also pay for pollution below the levels that are at present thought to be compatible with an acceptable state of the environment (because the environmental capacity to absorb wastes is limited)?
· Furthermore, it was soon realized that imputing full social costs for various reasons often may neither be socially nor politically acceptable. What, for example, if the implementation of the principle would substantially increase unemployment in less-developed regions? 
· What if a polluting factory or industry is deemed important for strategic purposes?"
The principle is applied in the Piguo Tax, where Pigou declares that neglecting social cost leads to significant market distortion. In summary, there are two options for using the polluter pays principle: First, by implementing direct or non-market-based regulations based on standards or permits. Second, the introduction of market-based instruments like charges, penalties, or compensation duties in proportion to the emissions. In practice, the polluter pays principle is extremely hard to implement. [7]
As regulators seek to avoid environmental damage and incentive resource conservation based on the prevention and precautionary principle, it was advocated to take the user into account. Other types of polluter-pays principles were derived: The polluter and user-pays principle. [7]
Further, the implications of the welfare of countries join this discussion, in which the 'rich countries pay for the actions of 'poor' ones. This principle is called the victim pays principle, which may be engaging in terms of the European Union, where central Europe might pay for the actions of eastern European countries. For example, the European Union financially supports Poland to replace its coal-based power capacity with renewable energies. Another example is a wastewater treatment plant, which is subsidies by the government. [67]
[bookmark: _Toc103269535]Burden Sharing Principle
Burden sharing is a fairness principle – like polluter pays – which includes egalitarian aspects which focus on the ability to pay for achieving goals. It does not impose equal sharing of resources but includes cost-sharing aspects, which are crucial for political acceptance within a society, but especially on a global scale. [8]

[bookmark: _Toc103269536]Low-Hanging Fruit
The low-hanging fruit principle describes a cooperate strategy, which refers to the easiest, most obvious, or most cost-effective investments available to achieve a certain goal. On the one hand, following the strategy can lead to meeting goals rapidly, but on the other hand, it can lead to the accumulation of more difficult problems. [28]

[bookmark: _Toc103269537]Eco-efficiency principle
[bookmark: _Hlk79059946]Eco-efficiency concepts contrast the destruction of ecological values with the creation of economic value. It enables to measure products and processes from an ecologic and economic standpoint and the comparison with competitors and markets. [24] Therefore, it monitors the ecological effects at every stage of production to optimize with the least possible use of resources while keeping the same or higher outcome. [65] Improvements – like technical innovations – can be measured with the eco-efficiency and compared to alternatives. Examples of application are the World Business Council for Sustainable Development and BASF's eco-efficiency concept [24, 29]

[bookmark: _Toc103269538]Extended Producer Responsibility
The OECD describes the extended producer responsibility as a principle in which the responsibility for a product life-cycle is enlarged to the post-consumer stage. Therefore, the physical and/or financial responsibility is shifted upstream toward the producer to incentive environmental-friendly production processes. [64]

[bookmark: _Ref95733459][bookmark: _Toc95735175][bookmark: _Toc103269539]Interactions of Environment, Markets, Regulations and Environmental Policy Instruments
The producing market requires inputs in the form of resources to create value. Within the market boundaries, these resources are used in value chains and, in simplified terms, leave the market as outputs. The effects resulting from the use of these inputs within an overall value chain till they are output can be divided into internal and external effects. Figure 3 shows the interactions of the market with the environment and a regulator using environmental policy instruments (EPI). 
· Internal effects represent the impact of value creation and trade within the market. They are in interaction with the market participant and form – depending upon formation – an equilibrium. The internal effect of the market participant is thus presented to him directly and is incurred as a cost.
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[bookmark: _Toc95734030]SM 1: Interactions of Environment, Markets, Regulator and Environmental Policy Instruments
· External effects are also generated by trading within the market but are not reflected in the market and thus do not lead to a balance between market-side trading and externalities. Therefore, the market can continue to trade undisturbed without perceiving any effects in the context of its metrics in order to contain trading. External effects, however, interact with the market and usually show up in another area of the market, accrue as social costs of current or future generations. These effects usually remain hidden from the tempter. 
To mitigate the effects of externalities, a regulator can use environmental policy instruments. These EPIs are applied at different points in the market and to the market participants. According to the subdivision into market-based and non-market-based EPIs, a regulator can exert control on trading. 
· First, the regulator can apply market-based fiscal instruments, such as taxes, penalties and subsidies (bonus-malus). This approach follows the polluter-pays principle. This involves a two-way exchange between the regulator and the market participants.
· Second, a regulator can install market-based instruments within the market and define the necessary rules for market participants to use the instruments. Once the rules are set, market participants can continue to act under these new conditions. A new balance is establishing itself in the market, which should cause fewer external effects. This approach also follows the polluter-pays principle.
· Third, a regulator can define the framework, rules and goals for using non-market-based instruments. These influences from the outside on the market try to reduce the external effects by restricting the market. This approach follows the precautionary or preventive principle. From the market's point of view, this results in market distortion.
All environmental policy instruments must be carefully designed to adequately reflect the externalities arising from the actions of market participants.

[bookmark: _Toc103269540]Environmental Policy Instruments
Environmental policy instruments (EPI) are categorized into market- and non-marked-based instruments. Figure 1 shows the main instruments for climate policy which are described in more detail in the following sections. The different instruments are not always clearly distinguishable from each other by definition. The designed mechanisms often appear as gradations and combinations of the various instrument types presented here. Underlying principles of EPIs are described in supplementary material 6.2. The interaction of environment, markets, regulations and environmental policy instruments is further described in supplementary material 6.3.
[image: ]
Figure 1: Overview of environmental policy instruments, based on [26, 53]

[bookmark: _Toc103269541]Market-Based Instruments
Market-based instruments utilize the “polluter pays principle” by confronting polluters with the costs of their pollution (Supplementary Material 6.2). The respective information (here: costs caused by the pollution) is needed [64]. But often, the real cost for the consequences of a particular behavior is not represented within the market (i.e., market imperfections, missing markets) because these costs usually accrue as external effects to economies and/or can hardly be quantified in a sound and transparent way (e.g., costs of climate change). So far, these costs burden the public even though individuals are not responsible for these emissions. By internalizing the costs of such external effects, the polluter pays for its behavior. In terms of CO2 emissions, specific CO2 taxes and CO2 trading systems have been developed as essential instruments of such market-based measures to imply explicit internalization. Possible penalties of direct regulations achieve implicit internalization due to non-compliance [64].
[bookmark: _Toc103269542]Taxes
In an environmental manner, a tax and charges system should be imposed on the manufacturer and the user, representing the external costs of their actions, following the price control mechanism [40]. The most common greenhouse gas (GHG) tax is a carbon tax or a tax for CO2-equivalents (i.e., based on the global warming potential of GHG) [26]. 
· A carbon tax should encourage the integration of low-carbon options (i.e., energy carrier and mobility technologies), making those more competitive within the respective markets, where carbon-intensive possibilities are still profitable without intervention [54]. 
· By taxing pollution, the legal authorities influence the markets by increasing prices. The emission quantities still released into the atmosphere are expected to depend on the price change due to these taxes and the respective price elasticity [42]. Such taxes are often put on production processes' inputs and outputs. A tax on fossil fuels, for example, does not even require active monitoring of the respective CO2 emissions because the legislator must not link this tax to a particular reduction goal (even though, in most cases, they do). Other cases are the imposition of taxes on product specifications (e.g., fuel efficiency) or activities (e.g., climate tax on airline tickets). Other forms are financial support mechanisms like a differential tax rate or direct support for, e.g., “green” energy carriers (direct payments, subsidized loans) [26].
High taxes might restrict private decision-making and negatively affect savings and investment, thus influencing economic growth [26]. In this case, the carbon price is specified and determined by the regulation. The consequence is that a certain tax's absolute CO2 emission reductions are unknown beforehand [7, 26]. 
The Border Adjustment Tax is a special type of tax meant to be applied at the border of an economic area to protect its economy from – mostly cheaper – imports and prevent the leakage of domestic industries due to lower-cost production environments. Carbon leakage describes the outflow of industries and production capacities to foreign countries without or less carbon pricing. In terms of CO2, carbon-border adjustment is a mechanism to respond to carbon leakage and create fair conditions for – carbon price strained – industries. Similar systems are already used to adjust different value-added tax systems of countries. [53] In terms of the Green Deal of the EU, the Carbon Border Adjustment Mechanism (CBAM) will be implemented to address carbon leakage. [18]
[bookmark: _Toc103269543]Emissions Trading Schemes
Emissions trading schemes or systems use market mechanisms to reduce emissions instead of distorting the market via taxes or financial benefits. Two different systems are applied (Figure 2). Those systems require reporting about actual emissions (see chapter 2.2.2). 
[image: ]
Figure 2: Types of emissions trading schemes, based on [35]. Left: Cap and Trade. Right: Baseline and credit.
Cap-and-trade systems limit the overall amount of a given pollutant, following a quantity control mechanism [45]. The regulator imposes a defined market limit in a defined trading period, often characterized by a decreasing slope for the periods to come. Afterward, the regulator allocates (free) pollution permits to the market participants for a specific price or free of charge, following a pre-defined mechanism (e.g., defining an emissions cap for a particular technology). Market participants can now trade these pollution allowances, which might make CO2 emission savings profitable for companies [26]. According to Figure 2 (left), company A exceeds the limit for its company in the first period, and it has to buy certificates from another company. Meanwhile, company B´s and C´s emissions are below their limit. Therefore, those companies B and C can sell their allowances to company A. 
By the end of each trading period, each company needs to have sufficient allowances for their emissions released into the atmosphere during the respective trading period. In the second period, the limit is lowered by the regulator. Should a company not have reduced its emissions, it must buy even more allowances from other companies. The price of these allowances is formed similar to a stock exchange by supply and demand.
Market stability reserves (MSR) are an additional tool for regulators to withdraw or add allowances to stabilize prices. For example, if there is a vast amount of excess allowances in the market, the price is stably low and creates no incentive to transform towards a system with lower GHG emissions for a long time. Under these circumstances, the regulator takes allowances out of the market with the possibility of putting them back into the market if necessary (e.g., if the prices are rising too fast) [22]. Such regulation can include the entire market, specific sectors or particular industries (the European Emissions Trading Scheme (EUETS), for example, includes the energy and industrial sector [5]).
Baseline-and-credit systems require a minimum performance obligation to a predefined baseline emissions profile. The regulator sets the limit for every participant. These emission reductions create tradeable allowances to be sold to other market participants exceeding their baseline. Such systems do not set upper limits. Therefore, overall emission reduction is not inevitably given [26]. Figure 2 (right) shows a constant baseline for a company for three years. In the first year, the company exactly meets the limit. In the second year, the company falls below its limit and receives credits from the regulator, which the company can sell to other companies exceeding their limits. In the third year, the company exceeds its limit and must buy allowances from other companies. If the trading period is set for several years, a company can balance its allowances within those years. Such systems are usually used for individual sectors, while cap systems are more likely to be applied cross-sectorally.
Smart or flex cap systems determine price and quantity along a particular supply curve for allowances. This so-called "FlexCap adjustment function" determines the number of allowances auctioned depending on the price. If the price is high, more allowances are auctioned, and the cap increases. If the price is low, fewer allowances are auctioned, and the cap decreases. Both adjustments stabilize the price compared to an emissions trading system with a fixed cap but do not keep the price constant like a tax system. Economic literature largely agrees that uncertainty about marginal (abatement) costs leads to exceptionally high costs when fully passed on to consumers and firms or low prices without any impact. [52] Therefore, smart or flex cap systems are hybrid quantity and price control systems. 
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Figure 3: Relations of marginal cost, emissions and price for tax and Emission Trading Schemes (ETS) – cap and trade – (left) and FlexCap (right).
Figure 3 shows the interactions of marginal cost, emissions and price for tax, Emissions Trading Schemes (ETS) and FlexCap. The red dotted line represents the marginal (abatement) costs (e.g., CO2 abatement costs). The difference between quantity control and price control is shown in the left figure. In the case of quantity control, the budget of a resource is fixed, and the price is set by the marginal (abatement) cost. In the case of price control, a fixed tax determines the real emissions according to the marginal (abatement) cost. The right figure shows the flex cap approach. A regulator sets a flex cap adjustment function, which creates a relation between price and emissions. 
[bookmark: _Toc103269544]Removal of Perverse Incentives
Some subsidies might be hazardous to the environment since they encourage pollution or the use of energy-intensive products or operations [20]. For example, many developing and emerging countries subsidize fossil fuel consumption by keeping the market price artificially low [26]. Thus, several OECD countries want to decrease subsidies and protections favoring specific sectors or industries, especially those that negatively affect the environment, while simultaneously imposing costs in the form of taxes or allowances [38]. Examples of liability framework corrections include exclusions from responsibility or incomplete liability regulations, creating an implicit subsidy and distorting competition [26].
[bookmark: _Toc103269545]Liability Instruments
Liability rules push companies to consider the environmentally harmful effects of their commercial activities [26, 51]. Since no technologies or practices are defined a priori by such instruments, a liability rule can theoretically be a cost-effective policy instrument. Imposing financial responsibility on hazardous products and their disposal, for instance, encourages companies to minimize their use of those materials. In addition, the proof is very administratively intensive. However, it does not provide overall incentives for companies to decrease societal dangers associated with those materials [43]; an example is the liability of nuclear power plants [26].
By adapting the existing liability framework to new technologies, clear liability rules implemented by the regulator should give manufacturers, service providers and operators the confidence to assess their liability and obtain appropriate insurance. Without modified liability rules, injured parties would have to pay for the cost of the damage [21].
[bookmark: _Toc103269546]Deposit-Refund Systems
A deposit refund system combines an excise tax with a refund when the product or packaging is returned for recycling or proper disposal [59]. Such a deposit-refund strategy effectively addresses pollution by imposing an upfront tax on production or consumption and using the fee revenue to reimburse environmentally friendly inputs and remedies [6]. 
Many deposit refund programs are implemented within the waste management industry. The most innovative ones realize an "upstream" approach. They do not offer refunds to consumers who return products to recycling collection sites but subsidize collectors who deliver materials to re-processors or the re-processors themselves if they convert the collected material into usable secondary materials [60]. 
[bookmark: _Toc103269547]Non-Market-Based Instruments
[bookmark: _Toc103269548]Command-and-Control
Command-and-Control (CAC), also 'direct or implicit regulation,' is a direct regulatory intervention. Command-and-Control (CAC) is often used for pollution control or managing common property resources (e.g., overfishing). Instead of a complex monetary valuation of environmental effects, physical units measure the benefits [11, 64]. This tool is used to set limits and standards in terms of climate policy, usually for CO2 emissions or energy efficiency. It is implemented and enforced in regulations, often combined with different penalties for non-compliance [26, 41]. Command-and-Control (CAC) policies address two major types: technology mandates and performance standards [9].
The regulator sets technology mandates or technology standards to phase out or ban specific production processes and equipment from utilization that harms the environment. One example of enforcement is the EU EcoDesign Directive providing rules for environmental performance, particularly products' energy efficiency. This directive regulates the standby and off-mode of devices and – for example – enforces the replacement of traditional light bulbs with LED [26, 41]. Command-and-Control (CAC) technology mandates were also used within the Montreal Protocol prohibiting the production of chlorofluorocarbons (CFCs) [3, 32, 37].
Performance standards (minimum energy performance standards or benchmarks) provide more flexibility than technology mandates, aiming at specific environmental goals instead of banning or dictating technologies [9]. Typical examples are fleet average CO2 vehicle efficiencies; nitrogen oxides (NOx) or particulate matter (PM) emissions are regulated with this instrument. For example, a specific CO2 emissions limit of 95 gCO2/km in 2020 has been defined for new-registered passenger cars within the EU and further decreased until 2030 [4, 9, 14, 26]. Another example is building codes and standards-setting standards for construction and energy use [26].
[bookmark: _Toc103269549]Reporting Requirements
Reporting requirements (also stand-alone reporting) help track economic and environmental behavior and create a base for future regulation, legislation, or other (non-market- or market-based) instruments. It is used as a first step to assess the status quo, collect data, increase the level of information, and/or as a basis for emissions trading systems [26]. Additionally, reporting requirements help to enhance awareness of pollutants. Collecting data creates a consciousness of “what goes through the chimney” [41]. In the EU, regulation requirements are implemented in the Climate Monitoring Mechanism. This instrument accompanies the European Energy Efficiency Directive (EED) as well as the Renewable Energy Directive (RED) [17]; furthermore, it helps to keep track of member states' emission targets [26].
[bookmark: _Toc103269550]Active Green Technology Support
Active green technology support (ATS) promotes green technologies' development, adoption, and deployment[41, 45] by improving their availability and artificially making them more cost-effective for a market. ATS's emphasis directly impacts shifting supply to greener technologies instead of relying on environmentally friendly demand [45]. 
Active technology support as an instrument has typical market elements involved but is usually strongly regulated and connected to specific technologies or behaviors. Therefore, it is categorized as a non-market instrument [41]. Such policies include public and private RD&D funding, public procurement, green certificates, renewable portfolio standards, feed-in tariffs, and public investment in infrastructure [45]. An example is a financially supported development and the following cost reduction for solar PV. Quota obligations are also part of this instrument, like bioethanol's utilization and commitment to fuels (e.g., E5 and E10).
Further, feed-in tariffs for private solar PV deployed ATS in Germany (see EEG [55]). A feed-in tariff is a guaranteed price for selling a good for a specific timeframe to provide investment security and a predictable investment return. Public infrastructure investments can help lower the financial barriers that households and industries face when acquiring green technologies [26].
[bookmark: _Toc103269551]Removal of Green Tech Financial Barriers
Mechanisms to remove financial barriers for green tech help to mobilize private capital for investment in exclusively environmental-friendly technologies [13, 26]. This instrument refers to the demand-side to support the deployment of products and processes. It is realized via subsidized loans, capital allowance, tax breaks and reduction, as well as direct payments [41]. Financial barriers for green tech are, e.g., uncertainties and higher risks, lack of information, hidden costs, limited access to capital, split incentives and bounded rationality [33]. Even though these instruments adopt economic incentives, they focus on incentivizing specific technologies, making them tightly regulated and not open to market flexibility [41]. One example of removing financial barriers is the 'Ecobonus' for purchasing electric vehicles for customers.
[bookmark: _Toc103269552]Information and Voluntary Approaches
Information and voluntary approaches influence the behavior of societal actors by addressing their moral sense and changing a cultural environment [41]. Private or industrial voluntary approaches can be caused by shifting public opinions about products and behaviors. Such information might increase customers' awareness about the environmental impact of products and provide information on less harmful alternatives [97]. The information framework provided by this instrument does not directly regulate products, processes, and behaviors. Instead, this instrument addresses not only a level of logic at the receiver but also a level of ethics, morals, or emotions.
Types of information and voluntary approaches are product certification and labeling, voluntary agreements, unilateral commitments, award schemes, public information campaigns, as well as public voluntary schemes [41]. 
· Product certification and labeling is an instrument that simplifies information transfer to customers of products and indicates adherence to specific standards. In addition to voluntary labels, there may also be labels prescribed by the legislator. Independent third parties often create these labels but can also be related to industrial organizations following a particular marketing goal. Typical examples are energy efficiency labels (mandatory in the EU), LEED certification (voluntary) for buildings, or the Blue Angel for environmentally friendly products in Germany [26].
· Voluntary agreements between governments and industrial companies or entire sectors aim to lower harm to the environment. Voluntary agreements allow industry partners to negotiate conditions and keep flexibility [97] while simultaneously reducing bureaucracy for the government in creating and enforcing laws. Monitoring, strictness, and sanctions are negotiated and differ among these agreements [97]. 
· Unilateral commitments are instruments for companies and industry groups to commit to specific environmental goals voluntarily (like carbon neutrality) [26]. Typical goals are self-imposed emission reductions to claim carbon neutrality within a definite timeframe. Voluntary agreements and unilateral commitments can prevent the industry from direct regulation instruments.
· Award schemes draw public attention to environmental accomplishments by a public board. Under a set of criteria, performance is assessed and awarded on a national and international level (e.g., "European Business Awards for the Environment" [16]).
· Public information campaigns are organized by public actors or groups (e.g., Greenpeace) to increase awareness and pressure governments and industry groups regarding environmental topics and concerns [26]. These campaigns can lead to public movements and demonstrations.
· Public voluntary schemes refer to the voluntary adoption and deployment of standards, targets, and reporting for companies created by public authorities or industry groups. Information is open to the public and provides a high degree of transparency [41]. For example, the eco-management and audit scheme provides reporting templates about the company's environmental activities [19].
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[bookmark: _Toc95735178][bookmark: _Toc103269555]Detailed Evaluation of passenger car taxation in Germany
· Tax system until 2009 based on engine displacement, engine type, and Euro standard - the poorer the exhaust quality, the higher the tax per 100 cubic centimeters or part thereof of engine capacity
· Reformation of the tax system in 2009 – integration of CO2-emissions from test-cycle as cost-driver
· According to the 2020 report "CO2 -Based Motor Car Taxes in the European Union," 24 EU nations levy vehicle taxes that are partially or entirely based on CO2 emissions and fuel usage. [15]
· In France, Germany, and the UK, the tax gap between CO2 and high CO2 vehicles is relatively low between 2014 and 2018, whereas the Netherlands and Norway offer better four-year tax breaks. [62]
· The VAT rate was reduced from 19 percent to 16 percent in the second half of 2020, which lowers the acquisition costs for low-emission vehicles in general. A one-off premium for electric vehicles, on the other hand, drastically reduces acquisition costs. [25]
· There has been no significant improvement in diesel emissions from newly manufactured vehicles. This is because actual carbon emissions from new diesel cars have fallen by only 8% since 2000, and actual carbon emissions from new light commercial vehicles have fallen by only 2%.[63]
[bookmark: _Ref90596005][bookmark: _Ref86281592][bookmark: _Toc86281981][bookmark: _Toc95734032]SM 3: Car taxation system in Germany in 2021 based on [66]
	Registration
	Until 2009
	2009 - 2021
	from 2021

	Euro Standard
	Euro 0-3
	not included
	not included

	Engine Type
	Gasoline, 
Diesel
	Gasoline, 
Diesel
	Gasoline, 
Diesel

	Engine Displacement
 [per 100cm^3]
	G: 6.75€ - 25.36€
D: 15.44€ - 37.58€ 
(determined by Euro standard)
	G: 2€
D: 9.5€
	G: 2€
D: 9.5€

	CO2 - Emissions 
(NEDC/WLTP)
	not included
	2 €/gCO2 above limit
	2 - 4 €/gCO2 above limit

	CO2 - tax exemption limit [gCO2/km]
(registration date)
	not included
	till 2012: <120g/km
till 2014: <110 g/km
from 2014: <95 g/km
	2021: <95 g/km


(G: Gasoline; D: Diesel)
SM 3: Car taxation system in Germany in 2021 based on [130] summarizes the car taxation system in Germany in 2021. The taxation of cars was reformed several times, which led to a graduation of the taxation after the first registration. In 2021, cars registered before 2009 will be assessed according to the Euro standard, fuel and engine capacity. Registrations between 2009 and 2020 will also be assessed according to specific CO2 emissions, increasing linearly.
Cars registered from 2021 onwards will be assessed according to a staggered, slightly exponentially increasing cost curve for CO2. This reform leads to relatively higher taxation of cars with higher CO2 emissions. (see SM 4)
Furthermore, there is a CO2 exemption limit for cars below which no taxes have to be paid. This mechanism is intended to support market entry for low- or zero-emission vehicles and make them more economically attractive. SM 4 illustrates the car vehicle taxation in Germany in 2021. Diesel vehicles are taxed more heavily than gasoline vehicles based on engine displacement since diesel vehicles are responsible for a large share of inner-city emissions. 65% of NO2 emissions in urban areas come from diesel cars, 12% from truck traffic (mostly diesel), and 16% from other commercial vehicles. Only 3% of NOx emissions are from vehicles using other fuels. [63]

	

	

	[bookmark: _Ref86175315][bookmark: _Toc86281966][bookmark: _Toc95734033]SM 4: Car vehicle tax in Germany in 2021 for cars registered after 2021. Cost of displacement by vehicle type (left) and CO2 -Emissions for 2020 and 2021 (reformation), own graphic based on [66]



In a study conducted in France, Germany and Switzerland, the effects of vehicle taxes on CO2 emissions were examined. It shows that although the effect is higher in France, where CO2-based purchase taxes and subsidies have been introduced, the taxes have a significant negative impact on new vehicle registrations in the short term in all countries. The study used annual vehicle taxes that increased in proportion to carbon dioxide emissions. However, they could not detect a clear indication of manufacturers' long-term commitment to low-emission cars. [36]
The impact of the new vehicle tax on vehicle choice has not yet been determined. The introduction of a penalty system for high-polluting vehicles, similar to the promotion of low-emission vehicles, could also help to co-finance higher purchase incentives for electric vehicles [61].

[bookmark: _Ref90596028][bookmark: _Toc95734034][bookmark: _Toc86281967]SM 5: Comparison of the car fleet in EU28 and Germany in 2019 by fuel type [1]
SM 5 demonstrates the EU28 and German car fleet in 2019 by fuel type. The share of diesel cars in Germany is lower than in the EU28 by 10.6%. However, diesel cars are still prevalent in Germany because of several incentives: company cars, lower fuel prices due to lower energy taxes and lower fuel consumption because of higher efficiency and higher energy content of diesel. However, Germany's number of diesel cars rose by 25.2% between 2011 and 2021 due to the (indirect) incentives. [47] 
Different levels of vehicle taxation can strongly influence buyers' decisions. If taxation is adequately designed, the conversion of vehicle fleets to low-emission vehicles could accelerate. [62] Member states may use tax incentives under certain conditions (e.g., if the former incentive expires when new limits take effect) to accelerate the introduction of instruments that meet the new standards before the statutory deadline. [12] Many European countries have directed their incentives to buy zero or low emission vehicles, yet they have implemented the vehicle taxation scheme that supports high emission vehicles. [62] There are conflicts between the tax system and policy. The reasons for these discrepancies are insufficient purchasing information between expensive technology and low fuel costs, friction in the used car markets, inappropriate incentives in the markets for company cars, and manufacturers' uncertainty about how car buyers will react to more efficient but expensive vehicles. [39] The diesel scandal has created enormous momentum and changed public perception. However, it is more advantageous in many European countries to own and use a diesel vehicle than other fuel types or even other transportation modes. [44]

[bookmark: _Toc95735179][bookmark: _Toc103269556]Heavy-Duty Vehicle Figures:
HDV: Operational costs are the main cost driver in the total cost of ownership. As commercial vehicle fleet owners (e.g., haulers) tend to minimize costs (rational decision-maker), market participants look for potential cost savings in operation costs. Therefore, fuel savings – hence CO2 savings – are the main optimization objective. [31]

[bookmark: _Ref95733635][bookmark: _Toc95734035]SM 6: HDV tax system in Germany in 2020. (S2, S1: Emission standards, G1: Noise standard), own graphic based on [66]


[bookmark: _Ref94551338][bookmark: _Toc95734036][bookmark: _Toc86281969]SM 7: Development of Euro standards in HDV fleet in Germany from 2010 to 2021, data from [30]



	

	

	[bookmark: _Toc86281970][bookmark: _Toc95734037]SM 8: Commercial vehicle fleet Germany 2020: All fuel types vehicle weight (left); alternative fuels in commercial vehicle fleet by vehicle weight (right), data from [30]
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[bookmark: _Ref95733338][bookmark: _Toc86281891][bookmark: _Toc95734038]SM 9: Baseline and accelerated policy timeline for light-duty vehicles [10]


[bookmark: _Toc86761449][bookmark: _Toc95735181][bookmark: _Toc103269558]Greenhouse Gas Emissions

[bookmark: _Ref95725880][bookmark: _Toc86281892][bookmark: _Toc95734039][bookmark: _Hlk78996048]SM 10: Timeline of greenhouse gases from sectors in Germany and share of transport sector [58]


[bookmark: _Ref95725882][bookmark: _Toc86281893][bookmark: _Toc95734040]SM 11: Timeline of greenhouse gases from the transport sector in Germany and transport emissions target until 2030 [58]

[bookmark: _Toc86761450][bookmark: _Toc95735182][bookmark: _Toc103269559]Final Energy Demand

[bookmark: _Ref95726970][bookmark: _Toc86281894][bookmark: _Toc95734041]SM 12: Timeline of final energy of sectors in Germany [23]


[bookmark: _Ref95726972][bookmark: _Toc86281895][bookmark: _Toc95734042]SM 13: Timeline of final energy demand in transport sector [23]
[bookmark: _Toc86761451][bookmark: _Toc95735183][bookmark: _Toc103269560]Transport Performance
Heavy-duty road transportation is the dominant freight transport mode in Germany. The share rose from 70.4% in 2013 to 72.5% in 2020. In the same year, the freight transport performance of rail was 18%, inland shipping 6.9%, and pipeline 2.5%. All these transport modes – except for road transport – are predicted to decrease until 2024 because the German government continues to rely on road transport, judging by the planned investments in transport infrastructure. In 2021, the freight performance share of road transport slightly decreased – due to the COVID-19 – and is predicted to increase to 72.7% by 2024. [50]
SM 14 illustrates the transport performance and mode share of the road, rail, inland shipping and pipeline transport in Germany between 2013 and 2019. While the total transport performance increased, the share of transport remained nearly constant, around 72%. 

[bookmark: _Ref94551449][bookmark: _Toc86281896][bookmark: _Toc95734043]SM 14: Transport Performance and mode share in Germany between 2013 and 2019 (own figure) [46, 50]

[bookmark: _Toc86761452][bookmark: _Toc95735184][bookmark: _Toc103269561]Vehicle Fleet
Europe 2019:
· 97.8% Diesel Trucks
· 42.3% Diesel passenger cars, 42.3% Petrol; 2.7% LPG, 0,4% Bev & PHEV
· 569 cars per thousand habitants
Germany 2019:
· 97.9% Diesel Trucks
· 31.7% Diesel passenger cars, 66% Petrol; 0.8% LPG, 0,5% Bev & PHEV
· 569 cars per thousand habitants
Diesel is fueling the German heavy-duty fleet. In 2021 about 93.4% were diesel trucks, 4.4% petrol, and 2.2% were other fuel types. In particular, medium and heavy-duty trucks are 99.5% diesel (2019) in Germany [1, 49]. Further, the average age of duty vehicles in Germany is 8.2 years in 2021 (2019: 7.7 years) [48]. Especially, the average age of heavy-duty vehicles is 9.5 years in Germany, in Europe 13 years [1]. It is notable that – due to lower vehicles taxes – heavy-duty vehicles are mostly registered in other European countries like Poland or Italy. As the emission standards data of HDV is hardly available in these countries, this study focuses on the impacts of EPI on the German fleet.


[bookmark: _Ref95734446][bookmark: _Toc86281897][bookmark: _Toc95734044]SM 15: Fleet age of passenger cars, light-duty and medium- and heavy-duty vehicles in 2019 [1]

[bookmark: _Ref95734403][bookmark: _Toc95734045][bookmark: _Toc86281973]SM 16: Transport performance of goods transportation modes in Bil. ton-kilometers [57]
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Tax [€]


Diesel	EU28	Germany	0.42299999999999999	0.317	Petrol	EU28	Germany	0.52900000000000003	0.66	LPG	EU28	Germany	2.7E-2	8.0000000000000002E-3	BEV/ PHEV/ HEV	EU28	Germany	1.2E-2	1.4E-2	




S2 or better	<	 2.000	 2.000 - 3.000	 3.000 - 4.000	 4.000 - 5.000	 5.000 - 6.000	 6.000 - 7.000	 7.000 - 8.000	 8.000 - 9.000	 9.000 - 10.000	 10.000 - 11.000	 11.000 - 12.000	>	 12.000	64.2	98.6	135.14999999999998	173.89999999999998	214.79999999999998	257.89999999999998	304.7	355.05	409.90000000000003	469.1	534.15	605.75	S2 Limit	<	 2.000	 2.000 - 3.000	 3.000 - 4.000	 4.000 - 5.000	 5.000 - 6.000	 6.000 - 7.000	 7.000 - 8.000	 8.000 - 9.000	 9.000 - 10.000	 10.000 - 11.000	 11.000 - 12.000	>	 12.000	556	556	556	556	556	556	556	556	556	556	556	556	S1	bis zu 2.000	 2.000 - 3.000	 3.000 - 4.000	 4.000 - 5.000	 5.000 - 6.000	 6.000 - 7.000	 7.000 - 8.000	 8.000 - 9.000	 9.000 - 10.000	 10.000 - 11.000	 11.000 - 12.000	 12.000 - 13.000	 13.000 - 14.000	 14.000 - 15.000	>	 15.000	64.2	98.6	135.14999999999998	173.89999999999998	214.79999999999998	257.89999999999998	304.7	355.05	409.90000000000003	469.1	534.15	605.75	684.6	814.6	995.75	S1 Limit	bis zu 2.000	 2.000 - 3.000	 3.000 - 4.000	 4.000 - 5.000	 5.000 - 6.000	 6.000 - 7.000	 7.000 - 8.000	 8.000 - 9.000	 9.000 - 10.000	 10.000 - 11.000	 11.000 - 12.000	 12.000 - 13.000	 13.000 - 14.000	 14.000 - 15.000	>	 15.000	914	914	914	914	914	914	914	914	914	914	914	914	914	914	914	Other	<	 2.000	 2.000 - 3.000	 3.000 - 4.000	 4.000 - 5.000	 5.000 - 6.000	 6.000 - 7.000	 7.000 - 8.000	 8.000 - 9.000	 9.000 - 10.000	 10.000 - 11.000	 11.000 - 12.000	 12.000 - 13.000	 13.000 - 14.000	 14.000 - 15.000	>	 15.000	112.5	172.6	236.5	304.25	375.85	451.25	533.04999999999995	621.25	717.1	820.65	934.4	1059.6500000000001	1197.7	1425.2	1742.2	Other Limi	<	 2.000	 2.000 - 3.000	 3.000 - 4.000	 4.000 - 5.000	 5.000 - 6.000	 6.000 - 7.000	 7.000 - 8.000	 8.000 - 9.000	 9.000 - 10.000	 10.000 - 11.000	 11.000 - 12.000	 12.000 - 13.000	 13.000 - 14.000	 14.000 - 15.000	>	 15.000	1681	1681	1681	1681	1681	1681	1681	1681	1681	1681	1681	1681	1681	1681	1681	G1	<	 2	 2 - 3	 3 - 4	 4 - 5	 5 - 6	 6 - 7	 7 - 8	 8 - 9	 9 - 10	 10 - 11	 11 - 12	 12 - 13	 13 - 14	 14 - 15	>	 15	96.4	147.9	202.75	260.8	322.15000000000003	386.85	457	532.54999999999995	614.75	703.45	801	908.35	1026.7	1221.75	1493.5	G1 Limit	<	 2	 2 - 3	 3 - 4	 4 - 5	 5 - 6	 6 - 7	 7 - 8	 8 - 9	 9 - 10	 10 - 11	 11 - 12	 12 - 13	 13 - 14	 14 - 15	>	 15	1425	1425	1425	1425	1425	1425	1425	1425	1425	1425	1425	1425	1425	1425	1425	Gross Vehicle Weight [tons]

Vehicle Tax [€]


Euro VI	
2010	2012	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	0	0	0	2.7325902705877973E-4	2.6308887030594332E-3	1.3782318012672077E-2	2.9944525266790766E-2	7.548892705523344E-2	0.16447048400428385	0.25315856479406124	0.33636335195810363	0.39815766594455948	Euro V	
2010	2012	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	3.9715035828154055E-2	7.7609974315314814E-2	0.1371015424787462	0.21833928053516227	0.29481714925497293	0.3592675873876906	0.41194453635804035	0.43040852910317634	0.3997090916497083	0.36513703442283835	0.32999036434055173	0.30350658302391598	Euro IV	
2010	2012	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	0.12620876763146602	0.12619532488271928	0.11484451944039051	0.10503741562411667	9.6573516224543368E-2	8.8342929365475775E-2	8.0509532004724868E-2	7.2449045036247203E-2	6.459828679761502E-2	5.7250117774782013E-2	5.0271550402632911E-2	4.4754235374927349E-2	Euro III	
2010	2012	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	0.42058884597815704	0.42731428839524049	0.42088079872930195	0.38504978591300626	0.34840568542611045	0.3134357671735985	0.28194473969761558	0.25145943747123201	0.22242370444797849	0.1944798266876841	0.16888119982730895	0.14963350257220673	EEV	
2010	2012	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	3.2902841797821242E-3	1.1046229335070728E-2	1.9270764631338689E-2	2.6232866597642856E-2	2.951291941480438E-2	2.8299405445226751E-2	2.5713213560161711E-2	2.3088433672353942E-2	2.0703373620349328E-2	1.8561305645528062E-2	1.647697765653254E-2	1.4741554467858223E-2	Other	
2010	2012	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	0.41019706638244074	0.35783418307165465	0.30790237472022264	0.26506739230301318	0.22805984097650947	0.19687199261533628	0.16994345311266676	0.14710562766175705	0.12809505948006497	0.11141315067510624	9.8016555814870204E-2	8.9206458616532258E-2	Total Number	2010	2012	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	2167290	2259323	2372869	2444567	2512459	2596733	2704835	2822149	2945945	3067295	3196460	3330992	Year


Vehicle Fleet [%]


Total Vehicles [in mil.s]




Petrol	unknown	<	 999 	1000 - 1999 	2000 - 5999 	6000 - 11999 	>	 12000	93	135759	11918	952	61	67	LPG	unknown	<	 999 	1000 - 1999 	2000 - 5999 	6000 - 11999 	>	 12000	22	17108	1146	46	5	1	CNG	unknown	<	 999 	1000 - 1999 	2000 - 5999 	6000 - 11999 	>	 12000	4	11890	1067	323	99	201	BEV	unknown	<	 999 	1000 - 1999 	2000 - 5999 	6000 - 11999 	>	 12000	2	27915	3881	378	16	18	Hybrid	unknown	<	 999 	1000 - 1999 	2000 - 5999 	6000 - 11999 	>	 12000	0	260	683	82	7	3	Others	unknown	<	 999 	1000 - 1999 	2000 - 5999 	6000 - 11999 	>	 12000	5	138	78	79	38	132	Diesel	unknown	<	 999 	1000 - 1999 	2000 - 5999 	6000 - 11999 	>	 12000	1971	1640138	1080394	240743	103743	128814	Total	unknown	<	 999 	1000 - 1999 	2000 - 5999 	6000 - 11999 	>	 12000	2097	1835305	2934472	3177075	3281044	3404280	Vehicle Weight [kg] 


Share of fleet  [%]


Fleet [in mil.]




LPG	unknown	<	 999 	1000 - 1999 	2000 - 5999 	6000 - 11999 	>	 12000	22	17108	1146	46	5	1	CNG	unknown	<	 999 	1000 - 1999 	2000 - 5999 	6000 - 11999 	>	 12000	4	11890	1067	323	99	201	BEV	unknown	<	 999 	1000 - 1999 	2000 - 5999 	6000 - 11999 	>	 12000	2	27915	3881	378	16	18	Hybrid	unknown	<	 999 	1000 - 1999 	2000 - 5999 	6000 - 11999 	>	 12000	0	260	683	82	7	3	Others	unknown	<	 999 	1000 - 1999 	2000 - 5999 	6000 - 11999 	>	 12000	5	138	78	79	38	132	Vehicle Weight [kg] 


Fleet [in thousands]




Energy	32874	33239	33604	33970	34335	34700	35065	35431	35796	36161	36526	36892	37257	37622	37987	38353	38718	39083	39448	39814	40179	40544	40909	41275	41640	42005	42370	42736	43101	43466	43831	466.15274172404702	450.99680282531432	426.15510923993003	416.40436754711214	410.5543634124391	399.92389778220632	406.14788076161653	384.62005183715814	384.59549271025861	373.95384574234498	385.3483831711568	396.30974205417903	396.50085616259054	408.89890067306743	403.62936129114661	396.927651889213	397.17623341823463	402.88513511309139	382.52811394574655	356.37078191718399	368.05362720820727	365.70677646828324	376.66844441350281	379.43849373505032	359.36663787520069	347.2783200905476	343.561553990042	322.80952742451711	309.24078253917793	258.0431866778124	220.51700009169872	Industry	32874	33239	33604	33970	34335	34700	35065	35431	35796	36161	36526	36892	37257	37622	37987	38353	38718	39083	39448	39814	40179	40544	40909	41275	41640	42005	42370	42736	43101	43466	43831	283.60046479956588	258.46065600270907	248.13324718343722	238.4618730528268	242.62324917229799	244.29272748883523	233.12787465033296	237.47669935956316	219.21109395857695	208.72002967770877	208.09335716300492	197.54950375141087	195.23746069691251	195.93738886358776	197.60145089208498	191.20795484264517	196.29919866488152	205.2898188306543	201.75813442908247	176.12011696348966	188.44719091234793	185.45918521830916	179.66063234562753	180.1215791178669	179.81751405150004	187.54651040563701	191.78238503065444	197.69883332364438	189.66377222617271	186.79307090627125	178.11001644729089	Buildings	32874	33239	33604	33970	34335	34700	35065	35431	35796	36161	36526	36892	37257	37622	37987	38353	38718	39083	39448	39814	40179	40544	40909	41275	41640	42005	42370	42736	43101	43466	43831	209.74775349409506	208.31015806573924	190.35187841715231	197.09982327331406	186.37561133185159	187.86682285046183	211.09929287239197	197.86019042386511	189.73234403698908	173.02557379183531	167.00087093880234	187.28582601355103	174.28933579301946	166.94323449131392	156.34303455756728	153.92477956657876	162.25560442069687	126.02089942594301	151.69166030414675	138.98414801036927	148.54748086261151	128.27713850712925	130.60085519270478	139.90863833039884	119.10695646989107	124.48533232937545	125.13249715514486	122.38331001275984	116.35203154611027	123.46102144815617	120.00016996171158	Transportation	[ZELLBEREICH]
[ZELLBEREICH]
[ZELLBEREICH]
[ZELLBEREICH]
[ZELLBEREICH]
[ZELLBEREICH]
[ZELLBEREICH]
[ZELLBEREICH]
[ZELLBEREICH]
[ZELLBEREICH]
[ZELLBEREICH]
[ZELLBEREICH]
[ZELLBEREICH]
[ZELLBEREICH]
[ZELLBEREICH]
[ZELLBEREICH]
[ZELLBEREICH]
[ZELLBEREICH]
[ZELLBEREICH]
[ZELLBEREICH]
[ZELLBEREICH]
[ZELLBEREICH]
[ZELLBEREICH]
[ZELLBEREICH]
[ZELLBEREICH]
[ZELLBEREICH]
[ZELLBEREICH]
[ZELLBEREICH]
[ZELLBEREICH]
[ZELLBEREICH]
[ZELLBEREICH]

32874	33239	33604	33970	34335	34700	35065	35431	35796	36161	36526	36892	37257	37622	37987	38353	38718	39083	39448	39814	40179	40544	40909	41275	41640	42005	42370	42736	43101	43466	43831	163.82103838466924	166.66882416487135	172.41975504305159	176.77216063188706	172.79886857729053	176.47685958273684	176.29701791446851	176.79159044131541	180.21900779547778	185.38599203023514	181.41632531440433	177.50116146628216	175.10132727420125	168.74143333738195	168.21173428275969	160.19618191325731	156.22302957560143	153.36225380989848	152.96755267853524	152.32239355773811	153.26703299103335	155.13345632569667	153.85662970558792	158.05415930946288	159.16501955174999	161.75540488777736	165.19899358094835	168.09648326841199	162.57721439287801	164.32246804266438	145.56439971160199	13%	14%	15%	15%	15%	16%	15%	16%	17%	18%	17%	17%	17%	16%	17%	16%	16%	16%	16%	17%	16%	17%	17%	17%	18%	18%	18%	19%	19%	20%	20%	Agriculture	32874	33239	33604	33970	34335	34700	35065	35431	35796	36161	36526	36892	37257	37622	37987	38353	38718	39083	39448	39814	40179	40544	40909	41275	41640	42005	42370	42736	43101	43466	43831	8.7019451003030754E-2	7.8011552865268188E-2	7.4931697034560429E-2	7.4107151009790678E-2	7.3308958941609159E-2	7.3769321953950445E-2	7.5341669510767706E-2	7.3314300197643525E-2	7.3337265182317368E-2	7.3803643636136285E-2	7.2281930201268732E-2	7.3295621079171897E-2	7.0687402560726836E-2	6.9709362506102449E-2	6.9139176520864612E-2	6.9024520677010204E-2	6.7993371779855469E-2	6.811260128177786E-2	6.8968515574538161E-2	6.9246513794310516E-2	6.8973896552907754E-2	6.8962410854504941E-2	6.9590042497751567E-2	7.0688547033051718E-2	7.2183395710364168E-2	7.2194620520415753E-2	7.1832663283711545E-2	7.1041490994607367E-2	6.8443884206569897E-2	6.7936220790405719E-2	6.6407683480905033E-2	Waste and other	32874	33239	33604	33970	34335	34700	35065	35431	35796	36161	36526	36892	37257	37622	37987	38353	38718	39083	39448	39814	40179	40544	40909	41275	41640	42005	42370	42736	43101	43466	43831	38.235469475580871	39.612552100820764	40.188137229036172	39.999890403374188	39.203810945091227	38.22561807402429	36.77240103663852	33.818112689172025	31.680428236140102	30.038358841560818	28.471220338596744	26.803204910090514	25.418188809372612	23.907255659414442	22.60099081208638	21.248425730071155	19.407235769887464	18.097918778961649	16.866369242436459	15.644490792921461	14.516106836649714	13.734631150805603	12.965422662082982	12.208121898309647	11.615620865564097	11.001623532978895	10.459813041961683	10.046021896164998	9.612728527491246	9.2425689308008963	8.8953295443662572	Year


Greenhouse Gases  [mil. ton CO2eq]




National air traffic	32874	33239	33604	33970	34335	34700	35065	35431	35796	36161	36526	36892	37257	37622	37987	38353	38718	39083	39448	39814	40179	40544	40909	41275	41640	42005	42370	42736	43101	43466	43831	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2.4398543804969099	2.2689452263735204	2.1799742065932555	2.1050144524635455	2.1045051453765296	2.1601750345397797	2.1853534407730826	2.3610276688478771	2.4275292313205568	2.5262354019254452	2.6663759736231127	2.5557654296104086	2.5122926989025194	2.482516089733132	2.2888590184871576	2.5051577428894904	2.5674753758454023	2.6163454016517447	2.5960282442422162	2.4849553564662901	2.3365540451661007	2.1430201053910931	2.1970608638326148	2.0602745449460285	1.9807147862873395	2.0012711074331064	2.0946533840073567	2.1752991416707164	2.2062695692959093	2.2436084780053154	0.90069022023077971	Rail	32874	33239	33604	33970	34335	34700	35065	35431	35796	36161	36526	36892	37257	37622	37987	38353	38718	39083	39448	39814	40179	40544	40909	41275	41640	42005	42370	42736	43101	43466	43831	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	2.9097978837671765	2.5968534134384456	2.5620763638321287	2.5672819632924471	2.3920793738355393	2.3386484054280783	2.3553648606760889	2.1745343012337042	2.0529131575747637	1.9401206097418677	1.956395118530843	1.7937333957441342	1.6620018376498344	1.6280273323242034	1.5367706271308499	1.3725375447962191	1.2963532375399116	1.2690425168176944	1.2484198985418298	1.0986519602329459	1.1193265183828949	1.1301317944368481	1.0403215033524829	1.0584951727337515	0.94689824903361852	1.0236045370848859	1.057376527414567	0.87638593240955576	0.73361786521114725	0.74165737105208873	0.69239067949826905	Road transport	32874	33239	33604	33970	34335	34700	35065	35431	35796	36161	36526	36892	37257	37622	37987	38353	38718	39083	39448	39814	40179	40544	40909	41275	41640	42005	42370	42736	43101	43466	43831	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	154.79085923771589	158.35143313136825	164.22532851884779	168.71528442763852	164.97742831600655	169.10023795345725	169.09037078509658	169.91529864991222	173.28299633123873	178.72348685930416	174.70568457449659	171.07064623060549	168.89965797254015	162.54576000772781	162.37657782664144	154.35058492632268	150.53041674656617	147.5878980105075	147.25473646740713	146.95797152884768	148.10807029259962	150.11142062550132	148.85861582480194	153.16130668957922	154.35433340761591	157.02315568311144	160.2380571449568	163.36803798209567	157.83740805576559	159.69586116455946	142.3865994426051	Domestic shipping	32874	33239	33604	33970	34335	34700	35065	35431	35796	36161	36526	36892	37257	37622	37987	38353	38718	39083	39448	39814	40179	40544	40909	41275	41640	42005	42370	42736	43101	43466	43831	2021	2022	2023	2024	2025	2026	2027	2028	2029	2030	3.6805268826892417	3.4515923936911195	3.4523759537783816	3.3845797884925468	3.324855742071934	2.877798189311731	2.6659288279227566	2.3407298213216023	2.4555690753437203	2.1961491592636744	2.0878696477538123	2.0810164103220981	2.0273747651087386	2.0851299075967944	2.0095268105002528	1.9679016992489355	1.8287842156499248	1.8889678809215407	1.8683680683441162	1.7808147121912161	1.70308213488472	1.7488838003674083	1.7606315136008654	1.7740829022038673	1.8830731088131183	1.7073735601479301	1.8089065245695992	1.6767602122360326	1.799918902605377	1.6413410290475361	1.5847193692678414	Transport Target	150	145	139	134	128	123	117	112	106	101	95	Year


Greenhouse Gases  [mil. ton CO2eq]




Industry sector	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	647.90762564000011	663.93983650000007	664.60901507000005	659.15446366000015	652.06607170000007	648.08923972000014	655.32126218000008	659.57166665000011	667.67532272000005	659.05946982	587.16720596000005	663.46104103000005	671.86023866000016	646.18562969000016	634.02639491000014	630.35276866000015	620.09816735000004	590.10781657000007	587.19067530000007	597.8098654800001	599.55997114000002	601.67568911000001	608.39695686000005	616.18410248000009	634.24371309000003	632.92463849000001	637.76745190000008	669.21242493000011	704.61234228000012	770.51187648000018	Transport sector	[ZELLBEREICH] / [WERT]
[ZELLBEREICH] / [WERT]
[ZELLBEREICH] / [WERT]
[ZELLBEREICH] / [WERT]
[ZELLBEREICH] / [WERT]
[ZELLBEREICH] / [WERT]
[ZELLBEREICH] / [WERT]
[ZELLBEREICH] / [WERT]
[ZELLBEREICH] / [WERT]
[ZELLBEREICH] / [WERT]
[ZELLBEREICH] / [WERT]
[ZELLBEREICH] / [WERT]
[ZELLBEREICH] / [WERT]
[ZELLBEREICH] / [WERT]
[ZELLBEREICH] / [WERT]
[ZELLBEREICH] / [WERT]
[ZELLBEREICH] / [WERT]
[ZELLBEREICH] / [WERT]
[ZELLBEREICH] / [WERT]
[ZELLBEREICH] / [WERT]
[ZELLBEREICH] / [WERT]
[ZELLBEREICH] / [WERT]
[ZELLBEREICH] / [WERT]
[ZELLBEREICH] / [WERT]
[ZELLBEREICH] / [WERT]
[ZELLBEREICH] / [WERT]
[ZELLBEREICH] / [WERT]
[ZELLBEREICH] / [WERT]
[ZELLBEREICH] / [WERT]
[ZELLBEREICH] / [WERT]

1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	655.36630517000003	646.59181907000016	665.78522675000011	657.75313007000011	641.33351228000015	644.83436325000014	630.81168846000014	619.40330974000005	623.81777862000001	618.05746288	610.95446364000009	621.28148496000006	630.94945744000006	646.0824134400001	637.78783929000008	659.89552726000011	658.01033915000005	675.87943873000006	683.65169795000008	697.70694837000008	713.29449781000005	694.83400110000014	684.06281845000012	680.52316980000012	675.55761337000013	667.28021673000012	677.85613168000009	660.18348606000006	650.80127431000005	638.38139960000001	28%	28%	28%	28%	28%	28%	26%	26%	27%	25%	27%	26%	27%	26%	26%	27%	27%	28%	28%	29%	29%	28%	27%	27%	28%	28%	27%	27%	26%	25%	Commercial 	&	 public services	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	315.84088764000006	337.77247415000005	372.37235217	369.88512548000006	374.77455193000009	357.23037129000005	389.70850700000005	372.48348845000004	357.45499311000009	404.80271184000003	391.53599868000003	403.93568371000003	364.71731172000005	424.24323376000007	392.07425834000003	400.59027932000004	407.16045011000011	315.28722986000002	318.67314154000002	300.28258765000004	301.54465199000003	294.78833142000002	302.24779016000008	338.44740957000005	301.51066913000005	307.08093904000003	325.31198748000003	330.37379379000004	345.45356580000004	338.27173842000002	Residential	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	671.45434003000003	649.46264968000003	657.59384559	662.48643540000012	639.18275312000003	623.92797287000008	727.08001364000006	688.35788212000011	651.51549587000011	742.4489888600001	691.57447263000006	728.77169018000018	647.25275197000008	752.15273522000007	740.63809319000006	753.43484968000007	776.44803782000008	782.25625753000008	812.25871514000005	759.64839815000005	768.56140918000006	818.49382563000017	830.27021244000014	842.66538503000004	771.78682686000002	742.53035234000015	772.15704464999999	724.45259893000014	756.39553367000008	734.38823586000001	Agriculture 	&	 forestry	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	41.328274960000009	37.892249610000007	16.490525900000002	17.420228099999999	16.876607010000001	17.608936480000001	14.615013950000002	15.320943320000003	15.431881890000001	14.970287190000002	4.6991829100000011	4.0205607800000003	4.1495025900000009	2.6866230400000006	2.3286865300000001	2.3223132900000003	2.1719722800000003	3.0891140800000003	3.1566611200000003	3.3725255500000006	3.1344478200000006	24.051793660000001	23.810587460000004	23.922444800000005	23.209944480000001	23.884693820000003	23.443056200000004	30.98074995	31.587394010000004	28.410368760000001	Other	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	1.09410388	1.1476949200000002	1.00172679	1.2367690900000001	1.3738053800000003	1.5040148600000003	1.6988173600000003	1.8280034000000003	1.8767331000000003	2.0666161100000005	2.0196541700000004	2.0434491500000003	2.2574178900000006	3.0373838400000004	3.90388862	3.24243237	3.4841851800000008	51.639874900000002	51.43980401000001	50.565797880000005	55.69004566000001	56.353862800000009	59.559241990000004	58.952365330000006	42.877053690000004	37.142533290000003	30.781341970000003	32.785981810000003	37.915416570000005	33.153536330000001	Year


Final Eenrgy Demand [TWh]




Rail	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	14.438819450000002	14.747002820000001	15.138026680000001	15.699697530000002	14.977625720000002	15.542773940000004	15.934146700000001	16.193949270000005	16.332951030000004	16.38045958	15.829465070000001	15.848363820000001	17.062419520000002	17.572406650000001	18.327507660000002	18.576191950000002	19.03500708	22.574446390000006	23.201442950000001	22.743116280000002	22.776971210000003	23.477829900000003	24.919321880000002	24.769643780000003	24.8587761	24.551697579999999	24.509748170000002	24.710202850000005	26.725158500000003	24.765340680000005	Road	[ZELLBEREICH], [WERT]
[ZELLBEREICH], [WERT]
[ZELLBEREICH], [WERT]
[ZELLBEREICH], [WERT]
[ZELLBEREICH], [WERT]
[ZELLBEREICH], [WERT]
[ZELLBEREICH], [WERT]
[ZELLBEREICH], [WERT]
[ZELLBEREICH], [WERT]
[ZELLBEREICH], [WERT]
[ZELLBEREICH], [WERT]
[ZELLBEREICH], [WERT]
[ZELLBEREICH], [WERT]
[ZELLBEREICH], [WERT]
[ZELLBEREICH], [WERT]
[ZELLBEREICH], [WERT]
[ZELLBEREICH], [WERT]
[ZELLBEREICH], [WERT]
[ZELLBEREICH], [WERT]
[ZELLBEREICH], [WERT]
[ZELLBEREICH], [WERT]
[ZELLBEREICH], [WERT]
[ZELLBEREICH], [WERT]
[ZELLBEREICH], [WERT]
[ZELLBEREICH], [WERT]
[ZELLBEREICH], [WERT]
[ZELLBEREICH], [WERT]
[ZELLBEREICH], [WERT]
[ZELLBEREICH], [WERT]
[ZELLBEREICH], [WERT]

1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	620.31561346000012	613.70256286000006	634.81235031000006	625.02548434000005	609.60687228000006	612.59064182000009	599.61595796000006	587.11567343000002	591.02310920000002	584.32134496000003	577.48768489000008	585.26620105000006	592.85807897000007	607.16069949000007	596.29069673000004	617.1388324400001	615.34604468000009	639.92000208000013	646.42616135000003	660.07288476000008	675.81711356000005	656.12502311000014	643.54252611000004	639.76871904000006	634.26175122000006	624.5475029700001	635.12039412000001	617.41766169000005	605.10824872000012	592.16524498000012	95%	95%	95%	95%	95%	95%	95%	95%	95%	95%	95%	94%	94%	94%	93%	94%	94%	95%	95%	95%	95%	94%	94%	94%	94%	94%	94%	94%	93%	93%	Domestic aviation	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	8.5021463900000018	7.5750144200000005	7.8367708300000007	9.037545070000002	8.4912490800000011	8.46727965	7.8966071800000011	8.4320058600000021	8.4322035700000004	9.1451458300000006	9.7875405100000012	10.120426000000002	10.132114150000001	10.025315860000001	9.7401831500000018	9.407099950000001	9.490917360000001	9.8255589800000021	10.058531140000001	10.805944720000001	10.352642210000001	10.083082070000001	10.058752110000002	9.1764770500000008	9.1031964200000015	9.1032545700000007	9.7573839200000023	9.7064445200000016	11.14424979	13.698860700000003	Domestic navigation	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	3.1479851400000003	2.9694646400000004	2.8392086400000003	3.1285165200000007	3.7105515000000007	3.5395207200000005	3.3722580600000005	3.3722580600000005	3.5750852600000003	3.2290346100000002	3.3242843100000004	3.4902793000000005	3.4079272700000005	3.2041580400000003	3.7517333300000004	3.2515851800000006	2.8823559400000005	2.7711149900000005	3.1772229600000004	3.2966630600000002	3.5594429100000005	4.3597264700000009	4.7538904300000011	6.0200020099999998	6.5455500800000008	8.2894453200000005	8.46860547	8.3491653700000015	7.8236056700000001	7.7519416100000011	Pipeline transport	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	7.4541554600000008	5.6714160200000006	3.6512733900000001	3.2944766200000006	2.9090002700000004	3.1487410900000001	3.2255339800000002	3.5222385400000005	3.6872449800000004	4.2142933200000003	3.75829265	5.7889488000000009	6.7365030500000014	7.3536606300000011	8.9110223000000008	10.754877390000003	10.485375400000002	0	0	0	0	0	0	0	0	0	0	0	0	0	Not elsewhere specified (transport)	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	1.5075852700000001	1.9263699400000003	1.5075852700000001	1.5674099900000003	1.6382134300000002	1.5454060300000001	0.76718458	0.76718458	0.76718458	0.76718458	0.76718458	0.76726599000000006	0.75241448000000011	0.76614951000000009	0.7666961200000002	0.76695198000000009	0.77065032	0.78832792000000018	0.78832792000000018	0.78832792000000018	0.78832792000000018	0.78832792000000018	0.78832792000000018	0.78832792000000018	0.78832792000000018	0.78832792000000018	0	0	0	0	Year


Final Eenrgy Demand [TWh]




Road	2013	2014	2015	2016	2017	2018	2019	442.7	451.9	465.4	479.4	491	506.9	533.1	Rail	2013	2014	2015	2016	2017	2018	2019	112.6	112.6	116.6	128.9	131.19999999999999	130	129.19999999999999	Domestic shipping	2013	2014	2015	2016	2017	2018	2019	60.1	59.1	55.3	54.3	55.5	46.9	50.9	Pipeline	2013	2014	2015	2016	2017	2018	2019	18.2	17.5	17.7	18.8	18.2	17.2	17.600000000000001	Road %	2013	2014	2015	2016	2017	2018	2019	0.70400000000000007	0.70499999999999996	0.70799999999999996	0.70400000000000007	0.69799999999999995	0.72	0.71599999999999997	Rail %	2013	2014	2015	2016	2017	2018	2019	0.17499999999999999	0.17600000000000002	0.17899999999999999	0.188	0.19600000000000001	0.187	0.185	Domestic Shipping %	2013	2014	2015	2016	2017	2018	2019	9.3000000000000013E-2	9.1999999999999998E-2	8.5000000000000006E-2	0.08	0.08	6.8000000000000005E-2	7.2999999999999995E-2	Pipeline %	2.7999999999999997E-2	2.7000000000000003E-2	2.7000000000000003E-2	2.7999999999999997E-2	2.6000000000000002E-2	2.5000000000000001E-2	2.5000000000000001E-2	Year

Tranport Performance
[bil. ton-kilometers]

Mode Share

>	10 years	Passenger Cars	Light Duty Vehicles	Medium and Heavy Duty Vehicles	0.41761332896945608	0.29085010712455356	0.32635735550610451	2010	Passenger Cars	Light Duty Vehicles	Medium and Heavy Duty Vehicles	4.6234115671570548E-2	4.5453227365645603E-2	2.9062293257953932E-2	2011	Passenger Cars	Light Duty Vehicles	Medium and Heavy Duty Vehicles	5.2732253601346146E-2	5.8307563307879236E-2	3.7664641847597283E-2	2012	Passenger Cars	Light Duty Vehicles	Medium and Heavy Duty Vehicles	5.2938159476436999E-2	5.7860079063689583E-2	4.1064608768869908E-2	2013	Passenger Cars	Light Duty Vehicles	Medium and Heavy Duty Vehicles	5.1761740098080773E-2	5.8904005472372123E-2	4.8597537138389366E-2	2014	Passenger Cars	Light Duty Vehicles	Medium and Heavy Duty Vehicles	5.418453445897168E-2	6.3535436875570991E-2	5.6181211282853194E-2	2015	Passenger Cars	Light Duty Vehicles	Medium and Heavy Duty Vehicles	5.7893690408979785E-2	6.6842730044598855E-2	6.8529349852649302E-2	2016	Passenger Cars	Light Duty Vehicles	Medium and Heavy Duty Vehicles	6.2161925344209133E-2	7.8343929796864747E-2	8.4110182233716246E-2	2017	Passenger Cars	Light Duty Vehicles	Medium and Heavy Duty Vehicles	6.8342433814149922E-2	8.6665732627248374E-2	9.6837974379022071E-2	2018	Passenger Cars	Light Duty Vehicles	Medium and Heavy Duty Vehicles	6.7283794692079762E-2	9.2854506877552007E-2	0.10394238287123353	2019	Passenger Cars	Light Duty Vehicles	Medium and Heavy Duty Vehicles	6.8854023464719166E-2	0.10038268144402494	0.10765246286161063	
Fleet Share




Road	[ZELLBEREICH]
[ZELLBEREICH]
[ZELLBEREICH]

1991	2005	2019	245.7	402.7	498.6	61%	69%	71%	Rail	[ZELLBEREICH]
[ZELLBEREICH]
[ZELLBEREICH]

1991	2005	2019	82.2	95.4	132.80000000000001	21%	16%	19%	Inland shipping	1991	2005	2019	56	64.099999999999994	Pipeline	1991	2005	2019	15.7	16.7	17.600000000000001	Aviation	1991	2005	2019	0.42880000000000001	1.0468	1.5871	Year


Transport Performance 
[ton-kilometer]
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