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Abstract: The shift to more sustainable energy regimes requires the implementation of the
right mix of policy options to internalize fossil fuel externalities. In this paper the attention
is dedicated to the coal. Coal is the main fossil fuel for energy production and also the key
driver of emerging economies (China, India). On the other end, the coal has been the driver
of developed economies (EU, US] and a systematic review of policy options can offer several
insights on the path to sustainability. Whereas coal combustion externalities (mainly CO2)
are well regulated, policies for coal mining externalities are mainly neglected. Policy
options present several characteristics and a formal discussion of the nexus externality and
efficiency is provided. The result of a systematic web search for the coal mining
externalities is presented. The strength of this search is to review several national and
international reports/papers on coal mining effects. Policies for environmental and
societal externalities are reviewed. Results show that the command and control is still the
most popular instrument. However, mature economies (e.g. US) have successfully shifted
towards voluntary agreements. These instruments promote efficiency and minimize
distributional effects. It also emerges that landscape and biodiversity lost are not well

regulated.
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Dedicated to the 301 coal miners

killed in Soma, Turkey, May 2014

1. Introduction

Any production process cause “external” effects in one form or another. In fact, the
maximization of private profits or the directives of bureaucratic planning act as strong
incentive for reducing individual costs to the debit of third parties. The production of fossil
fuel is not exception and since early 1990s externalities from fossil fuels have attracted
attention. Fossil fuels produce externalities in several stages of their lives: extraction,
transport, processing and combustion. Currently the social costs of fossil fuels are not well
accounted for and several policy options have been designed to internalize externalities.
Therefore, the interest in designing effective policy options is still very vivid and a unique
example is the great attention dedicated to CO2. CO2 is an external cost in fossil fuel
consumption and several policy options (trading schemes, regulations, etc] have been

implemented to minimize its effect on environment and society.

The focus of this work is instead on policy options available for neglected externalities such
as coal mining. The reason for this choice is motivated by the risk that coal production is
massively increasing. In the down slope of the oil peak the possibility that
governments/industries create petroleum substitutes from coal is emerging. Many states
are still rich of coal and new technologies and competitive prices create the ideal

environment for an increase in the demand of coal in the near future.

The coal extraction history evolved rapidly in the last few decades. For example in Europe
the coal extraction was initially subsidized and publicly supported and policy instruments
were used to encourage the coal industries. In the mid-1990s the growing concern on coal
environmental impacts emerged in Western and central Europe and decision-makers
realized a mixture of reforms to minimize them (Steenblik & Coroyannakis 1995). Some

countries closed their mines and started importing coal from abroad. The UK closed more
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than 900 mines during the period 1947-2008 (Jardine et al 2008). This de-localization
increased coal transport effects by 2% and the net global effects of these policies was not
fully determined (Steenblik & Coroyannakis 1995). The reduction of subsidies to coal
industries in Europe was a sure benefit for the environment but around the world coal
industries continue to evolve. The US and Russia have constantly extracted coal but China
and India are new industrialized countries and they have recently started to extract coal.
Coal had many advantages for newly industrialized countries: it can be extracted without
advanced technology; is relatively cheap to extract; and is often available locally. This
implies that while in Europe and US policy instruments are mainly used to reduce coal

mining externalities in other places they can be used to promote coal industries.

In this paper the focus is on coal mining externalities and policy instruments to internalize
them. The coal mining is still a growing industry in many developed and developing
countries and the growing attention to social and environmental impacts calls for a
systematic review of policy options. The paper presents a review of policy options for coal
mining externalities conducted with advanced google search facilities. The link between the
economic concept of externality and efficiency is presented in order to highlight what is
actually involved in the phenomenon of external effects connected to fossil fuels. The three
main characteristics of a policy option: efficiency, efficacy and distributional effects are
discussed and assessed through the literature review. The research follows a hierarchical
structure and starts with a description of coal mining externalities. Epstein et al. (2011)
quantify coal mining externalities and suggest a list of seriousness of impacts which is
reflected in our findings. The paper is not intended to provide a univocal conclusion about
the best policy option. The definition of “best” can be controversial and is highly influenced
by socio-economic, political and country-specific characteristics. The paper reviews policy
options for coal mining in several countries” and provides limits and potentialities of main
policy instruments. Results show that policy options (mainly command-and-control or
voluntary programs) are popular instruments to internalize coal extraction externalities but

a variety of policy instruments have been implemented to satisfy local realities.
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2. Background

In 1995, the International Conference, held at Ladenburg (Germany) on “Social Costs and
Sustainability” discussed fossil fuel externalities, energy and transport costs with a review
of the results of the EU ExternE project. ExternE was the first comprehensive attempt to
use a consistent “bottom-up” approach to evaluate the external costs of different fossil
fuels. However, some commentators highlighted that the 1.5 millions of Euro for the
external cost of coal plants in the EU was just an underestimate of the true costs of coal
uses. The ExternE project completely overlooked other stages of coal life - such as mining.
Further, the ExternE steering group did not identify possible actions for internalizing the
coal external costs. Hohmeyer et al. (1991, 1997] filled this gap and discussed the main
policy options available and their effects on market. Detailed results on the causal-effect
between the coal production and environment and society have been published in the last
decades (e.g. Galetovic-Munoz 2013) but the world energy consumption still relies on coal.
Fig. 1 shows that the energy coal was not increasing in the period 1990-2000 but in the last

fifteen years the coal is significantly increased (IEA, 2012] and the projections are scarier.

According to the U.S Energy Information Administration (US EIA) the coal will continue to
play an important role in meeting global energy demand with the expectation that the world
coal consumption will increase by 56% from 2007 to 2035 (US EIA 2010). The coal is
designated to be an important source of energy for several reasons. First the market price
is still very low and highly competitive (Fig. 2). Second, the Kyoto Protocol offered no
penalties for exporting products made with coal, so it put countries such as China and India
that used coal to make products for export, in a better competitive position. Finally, many
nations are still rich of coal and many implants are still coal based. This projection and the
long lasting success of coal ignore the huge costs that the coal production impose on

society and environment.
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The IPCC (2007) estimates that the methane emission in coal mining costs 0.11/KWh
(2008%). Epstein et al. (2011) estimates that coal extraction costs are roughly three times
this figure and many other impacts are associated with coal production. Governments
should balance the higher demand of coal production with a better protection of society and

environment. In this respect, policy options will be playing a crucial role.

3. Externalities, economic efficiency and policy options

A policy to reduce the environmental damage (a typical example of negative externality] is
often referred to as a cost. In principle, if the externality is corrected - in order to eliminate
inefficiency and achieve an efficient allocation - there cannot be a cost but, on the contrary,

an unambiguous gain. It is the purpose of this section to clarify this statement.

The traditional economic approach is set and efficiency is both the benchmark with which
the performance of an economic system is evaluated and the goal of policy makers.

When there are two parties an efficient allocation is such that it is not possible to make one
party better off without making the other worse off. Therefore if an arrangement can be
found whereby one or both agents can be better off it follows that the previous allocation
was not efficient. When externalities occur a system is not efficient and several solutions
can be implemented. The main policy instruments can be summarized in three macro-
categories (Fig. 3): i] traditional instruments, ii] market-based instruments, iii] innovative

instruments.

The “command-and-control” is a traditional instrument to internalize externalities. These
instruments set uniform standards for all firms irrespectively of their production costs. The
standards can be technology or performance based. The former dictates the method or the
equipment that that firms must use to minimize the environmental impacts. The latter
defines a target that firms can achieve using different strategies. These instruments were

first introduced in the 1970s and largely used for several years.
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The Market-based instruments were introduced in the 1980s and it is claimed that they
encourage environmental friendly behavior through market signals such as tradable
permits or pollution charges. If these instruments are well designed and implemented,
they encourage firms (and/or individuals] to undertake pollution control efforts which

satisfy their own interests along with collective interests set by the political -
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