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PREFACE
This report is one of several addressing the international experience with environmental
fiscal instruments (EFIs) for environmental management and protection. It has been
produced in the context of the EU-funded Support to Reforms: Environmental Governance
(StREG) project being carried out through the Ministry of Environment in Lebanon.
What are EFIs?
The term “environmental fiscal instruments” is used to refer to tools that encourage sound
environmental management by working through economic instruments and market
mechanisms, as contrasted with “command and control” tools that protect the environment
through mandatory compliance with fixed laws or regulations. These economic instruments
classically include such tools as emissions taxes or cap-and-trade systems to manage
pollution rather than reliance on fixed, technology-based emissions standards applicable to
all industries and to all firms within them. In the solid waste arena, they include taxes on
primary products to encourage recycling, and taxes on landfills or incinerators to encourage
people to “reduce, reuse, recycle,” and “pay-as-you-throw” pricing for trash collection to
encourage households to reduce their waste streams.
In an ideal world, all countries would implement the polluter pays principle, and subsidies
would not be needed to encourage environmental protection. In the real world, however,
almost all countries offer some subsidies for environmental protection. In some cases they
are necessary to deal with market imperfections, for example when private financial markets
consider new practices like recycling too risk to offer loans for industrial development, or
when lack of information makes it difficult for firms to know how to reduce emissions in costeffective ways. In many countries subsidies have been used to ensure that smaller or lowmargin firms are not put out of business by mandatory emissions controls, with consequent
loss of jobs. In countries for which environmental protection is new, subsidies may be used
to encourage firms to begin emissions reductions before they become mandatory, or to ease
the financial burden that will be incurred throughout the economy at that time. While such
subsidies are not conventional market-based economic instruments, they nevertheless
create important incentives in the process of introducing environmental controls, and are
therefore considered in these reports.
Some other market-related tools go beyond what can be considered “economic instruments”
and are not discussed in these reports. For example, information programs to help industry
find suitable “green” technologies, public information campaigns to encourage source
separation of waste, and green labeling may all be understood as mechanisms for enabling
markets to work more smoothly by ensuring access to information. While they certainly do
help markets work better, they are not considered in these reports, as they are considered
too far removed from actual economic instruments or incentive-based tools. Similarly, tools
such as minimum energy efficiency standards for appliances, while designed in part to
reduce prices for efficient equipment by increasing demand, are not considered in these
reports, as they are primarily regulatory rather than market-based.
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About these reports
One of the tasks called for from the EFI component of the StREG project was an overview of
the use of EFIs elsewhere in the world. This series of reports is the response to that activity.
The scope of “EFIs elsewhere in the world” has been narrowed to focus on application of
EFIs to issues on which the project is focusing, and that fall under the jurisdiction of the
Ministry of Environment. Each of these reports focuses primarily on the tools that can be
used to encourage environmental protection and how they have been applied elsewhere in
the world. The reports then more briefly consider which of the tools may be of interest to
Lebanon and what additional analysis would be needed to determine how they might
actually be used in that country.
These reports are being circulated within the Ministry of Environment and to key individuals
outside the Ministry, to obtain their feedback on which tools they feel warrant additional
analysis for possible application in Lebanon. Their recommendations will be submitted to a
technical working group, which will determine what additional analytical work should be
undertaken. That work will provide the more detailed information necessary to understand
how the proposed instruments may interact with the market context, institutional framework,
and legal context for environmental protection in Lebanon. If appropriate based on the
additional analysis, more detailed recommendations and draft legislation will be prepared for
the eventual introduction of the proposed EFIs.

EFIs for Quarry Management
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EXECUTIVE SUMMARY
This report is one of several being produced through the Support to Reform: Environmental
Governance (StREG) project in the Lebanese Ministry of Environment. These reports
consider how environmental fiscal instruments (EFIs) have been used elsewhere in the
world as a tool for environmental management. EFIs are tools that encourage sound
environmental management by working through economic instruments and market
mechanisms, as contrasted with “command and control” tools that protect the environment
through mandatory compliance with fixed laws or regulations. The term is typically used to
refer to such mechanisms as emissions taxes, cap and trade systems, bottle deposits, or
taxes intended to encourage “prevention, reuse, and recycling” of solid waste rather than
landfilling or incineration. In addition, because direct subsidies for environmental protection
are a widely used in countries beginning to tackle environmental problems, they are
discussed here even though they do not apply the polluter pays principle that is at the core
of all environmental policy.
This report considers economic instruments tools commonly used elsewhere in the world to
support quarry management. It focuses on three general problems:




Reducing quarry impacts through policy tools to shift demand from primary to recycled
building materials.
Effective use of financial guarantees to ensure that quarry operators take responsibility
for rehabilitating the sites after excavation has ceased.
Amassing the funds to rehabilitate abandoned quarries for which no known company or
property owner can be held liable. This is primarily a fund-raising problem, rather than
one that is based in use of economic instruments to create incentives for environmentally
preferable behavior.

EFIs are likely to be useful in Lebanon only in addressing the first challenge. Recent
research suggests that at least in the Beirut area recycled construction and demolition waste
has the potential to be a financially viable industry, especially if provided with some public
support through such tools as aggregates taxes or direct subsidies. This issue warrants
additional analysis, in conjunction with the analysis of support for recycling proposed in the
paper in this series on solid waste management.
Since 2011, the Ministry of Environment has implemented financial guarantee requirements
that are sufficiently strict to create a financial incentive for quarry owners to rehabilitate their
properties; thus the second problem seems to have been addressed. The Ministry is now
confronting the many abandoned quarries in the country. Unlike elsewhere in the world, in
Lebanon the responsible agents are almost always known, so the challenge is to hold them
liable more than it is to raise funds to pay for rehabilitation. The Ministry is initiating the use
of legal measures to implement Decree 8803 / 2002, which requires that quarry owners pay
for rehabilitation, and hopes that the example of a few lawsuits will demonstrate to other
owners that they must take this requirement seriously.

EFIs for Quarry Management
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construction and demolition waste
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Framework Convention on Climate Change
Fonds de Dépollution (Pollution Reduction Fund)
green public procurement
International Finance Corporation
joint implementation
Lebanon Pollution Abatement Project
non-governmental organization
pay as you throw
Quarry Products Association (UK)
Regional Greenhouse Gas Initiative
solid waste management
solid waste management plan
waste collection authority
waste disposal authority
Waste and Resources Action Programme
waste to energy
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INTRODUCTION

Both active and abandoned quarries pose a major problem in Lebanon. As has been
documented in a variety of other studies, quarries have been built all over the country, with
little or no permitting, regulation, or environmental controls (ELARD 2007;
MOE/UNDP/Ecodit 2011). They are unsightly, can be dangerous due to the risk of collapse,
and create externalities from dust, contamination of water supply, structural damage
elsewhere from blasting at the quarry, reduced property values when scenic views are lost,
and other harms (Sarraf et al, 2004, p. 54). The proliferation of quarries in Lebanon reflects
the very high level of construction activity in the country due in part to the frequent wars both
within the country and in its neighbors, which makes the demand for building materials much
higher than it might be in a calmer region. However the fact that demand is high does not
justify the lack of environmental controls, nor does it eliminate the need to deal with the
many orphaned and abandoned quarries across the country.1
The quarry sector faces three distinct problems, which can be considered separately:






Demand for building materials; how much can this be shifted from primary to recycled
material in order to reduce the need for quarry outputs? How can taxes or subsidies be
used to encourage the recycling of construction and demolition waste, and how much
impact might they have?
How can we ensure that currently operating quarries or new ones will be rehabilitated at
the end of their life? This depends on obtaining adequate financial guarantees that fully
cover the costs of rehabilitation, so that quarry operators will suffer a significant loss if
they abandon their quarries after closure.
What can be done to rehabilitate orphaned and abandoned quarries? The concern in
most countries is how to finance the rehabilitation of quarries for which there is no
enterprise or property owner who can be held liable for the costs involved.

The second part of this report considers the economic instruments that have been used
elsewhere in the world to address these three concerns. The third part considers the
particular problems facing Lebanon, and which of those tools may offer some potential to
address them.

1 The term "abandoned" in this context refers to quarry sites that are not active, but whose owners
can be identified. "Orphaned" quarries, in contrast, are those that are inactive and have no known
owners who can be pursued to take responsibility for their rehabilitation.
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2

USE OF ECONOMIC INSTRUMENTS FOR
QUARRY MANAGEMENT OUTSIDE OF
LEBANON

2.1

Reducing use of primary material

Two kinds of fiscal instruments are typically used to reduce the rate of extraction from
quarries; taxes on quarried material to increase its cost, and incentives to increase the use
of recycled construction and demolition waste (CDW) in place of primary material. In some
countries, such as the UK, they are used jointly; this appears to be an effective strategy for
shifting from primary to recycled construction inputs. The European Environment Agency
(2008) has analysed the use of these measures through case studies in four countries Sweden, Italy, the Czech Republic, and the UK – and found the experience mixed.
Sweden: Sweden (Legg 2007a) introduced a tax on gravel in order to encourage its
replacement with crushed bedrock. They faced high levels of gravel extraction in southern
and central parts of the country, where the supply is quite limited and the quarries were
hurting the water supply. They hoped to replace gravel with crushed bedrock, which is
readily available and would have less harmful environmental impacts. Shifting to recycled
CDW was not an option, as old buildings are rarely demolished in Sweden. Gravel
shortages are not a problem in the northern part of the country; however they felt having
different taxes in different regions would be complicated and lead to other market distortions.
They therefore introduced a uniform gravel tax throughout the country.
The tax was initially low, but was then raised to more than the difference in price between
crushed rock and gravel, so the financial incentive was for crushed rock. Revenues from the
tax went into the treasury, and were not used for any specific environmental purpose (such
as mitigating the water quality problems created by existing gravel quarries). The tax did
lead to increased use of crushed rock instead of gravel. It also led to increased energy use
in materials processing, in order to run the crushing machinery. However this was more
than offset by a decreased use of energy in transportation, as the crushed rock could be
sourced closer to its final destination, and therefore did not have to be transported long
distances. In addition, crushing rock creates more jobs than quarrying; while this was not an
objective of the tax, it was a beneficial outcome.
The primarily purpose of the tax was to prevent harm to water quality, but according to the
Legg study there has been no research into whether that actually occurred. There was also
no analysis of whether the tax achieved that objective more efficiently than strategies to
mitigate the water quality harm, e.g. by treating the water supply before use. It does,
however, highlight the importance of factoring transportation into any analysis of quarrying
taxes, since it is a key component of decisions about which building materials to use.
United Kingdom: In the UK, extraction of aggregates was already declining before the
aggregate tax was introduced in 2002, in part because of the introduction of landfill taxes
and shifts to use of glass and metal in building construction (Legg 2007b, p. 4). The tax is
set at £1.60 per ton (about €2.00 at 2014 exchange rates), and is imposed on gravel and
aggregates but not on lower-quality slate, shale, and china clay. There is disagreement over
how it is actually affecting extraction, as Legg found in interviewing industry stakeholders.
Some believed that the tax had led to a shift from gravel and aggregates to slate, shale, and
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china clay. Others, however, argued that the untaxed lower quality products were merely
the byproducts of extracting the taxed higher quality products, so the production of lowquality materials is not related to the tax itself, although they acknowledged that some
additional extraction of low-quality material is in fact attributable to the tax.
As in Sweden, transport costs combine with taxes to influence materials choice; the low
quality slate, shale, and china clay are apparently only competitive with taxed gravel in a
small area where the transport costs influence price less than the tax. Further away, the
decrease in use of taxed aggregates is due to replacement with recycled materials rather
than untaxed primary products. The tax has been associated with increased use of
secondary aggregates, notably untaxed power station ash and slag. Additionally, it has
been associated with increased use of mobile crushers that can break up material for
recycling on-site, so a building can be demolished and the material crushed and then directly
used in the new construction. Legg also found, based on his interviews, that enterprises
dealing in secondary and recycled aggregates have grown, both in number and in turnover
(Legg 2007b, p. 14). The number of new firms initially increased with the landfill tax and
further increased when the aggregates levy was introduced. All of these relationships are
correlations rather than clearly causal; however they suggest that the tax may indeed be
leading to replacement of primary material with recycled waste.
For about ten years, a portion of the UK aggregates tax was directed to the Aggregates Levy
Sustainability Fund (ALSF), which operated until 2011 (Natural England 2011, Legg 2007b).
The purpose of this fund was to support recycling of building materials, complementing the
landfill and aggregate taxes and ensuring that recycled materials would be available to those
wishing to reduce use of primary products. The fund supported aggregates-related activities
of the Waste and Resources Action Programme (WRAP, http://www.wrap.org.uk), a broadbased national effort to promote “the circular economy” and use of recycled materials. Some
WRAP support takes the form of direct subsidies to the recycling industry, but much of it
goes to research and development, improved information flow, and other strategies to help
the market operate more smoothly. Some of the specific activities supported with these
funds are:






Establishing quality standards for waste-derived aggregates.
Providing information to industry about opportunities to use recycled materials, through
the website http://aggregain.wrap.org.uk/.
Capital support for equipment to recycle CDW, reprocess aggregate, and build other
recycling infrastructure.
Increasing awareness in the industry and among local authorities of opportunities to use
recycled materials in construction projects.
Research into a wide range of issues related to quarrying, building materials, recycling
CDW, and quarry rehabilitation.

Although ALSF itself is no longer operating, WRAP is still actively working with the
aggregates industries, and public sector support continues to be important in facilitating
materials reuse.
In the UK the tax is imposed on imported aggregates as well as on those produced within
the country (Legg 2007b p. 8). In Sweden, in contrast, the tax is not imposed on imports, but
is imposed on exported primary product (Legg 2007a p. 8). Thus in Sweden the producer is
expected to bear the burden of the tax, whereas in UK it is the consumer. In neither country
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did any aggregates firms go out of business, suggesting that in all cases they were able to
adapt and to shift the tax to the consumers.
The UK study looks at the administrative costs of the levy as well as at its impacts.
Interestingly, it finds that one of the major costs to government is the detailed consultant
studies that were carried out before its introduction; however such studies would probably
have to be conducted for any well-planned new policy. The study also compared the
combination of taxes introduced in the UK (aggregates and landfill) with the package of
voluntary measures that industry had proposed as an alternative, in an attempt to avoid
imposition of the taxes. They conclude - as did the government when it rejected the industry
proposal - that the taxes were more effective than the voluntary measures would have been.
Moreover, since the industry measures were voluntary, the study finds that the impact of the
taxes is more equitable across firms than the industry package would have been.
Italy: Italy has a very decentralized system of quarry taxation (Mazzanti et al, 2007). The
purpose of their levies is to generate funds for mitigating environmental impacts of the
industry, not to create an incentive to shift from primary to recycled materials, and according
to Mazzanti et al there is in fact very little recycling of aggregates in Italy. The rates are set
at regional or municipal levels and revenues go to the municipalities, which use them to
finance land conservation activities. The levies are quite low compared to other countries,
typically €0.41 - €0.57/cubic meter, which would be equivalent to about €0.23 - €0.35 /ton2,
as compared with the UK’s £1.60 or about €2/ton. Thus they do not have much impact on
demand for or supply of primary material for construction.
In other ways, the Italian tax has had positive impacts. There is better monitoring of
extraction, in order both to assess the taxes and to ensure compliance with quarry permits
that specify the quantity to be extracted. The public sector has an incentive to generate
good data, to ensure that they can collect their revenue. Moreover, "good" firms are
reporting on illegal quarries, which don't pay tax and constitute unfair competition; this
contributes to enforcement of the law. There is, however, no assessment of whether the
municipalities are actually using the revenue to fund land conservation, which was the
primary purpose of the tax.
Czech Republic: The Czech Republic imposes two charges on quarry activity (Herczeg
and Musil, 2007). The first is essentially a royalty, set at €356 per year per km2 for the right
to extract. The second is a sales tax at 2-3% of the sale price, depending on the material; at
the time of the study this came to about €0.10 per ton. So charges are very low, and are not
thought to have any impact on output.3 They only apply to "reserved deposits" that were
2 Based on the following conversion rates, from http://onlineconversion.vbulletin.net/forum/mainforums/convert-and-calculate/2151-cubic-meters-to-metric-ton-using-gravel:
Gravel, loose, dry - 1.52 tonne/cubic meter
Gravel, w/sand, natural - 1.92 tonne/cubic meter
Gravel, dry 1/4 to 2 inch - 1.68 tonne/cubic meter
Gravel, wet 1/4 to 2 inch - 2.00 tonne/cubic meter
Concrete, Gravel - 2.40 tonne/cubic meter
3 At the time of the Herczeg and Musil study a new charging system was being developed, through
which the area-based charge would vary according to the ecological value of the area, with lower
charges for areas of low ecological importance and considerably higher charges for those of
greatest value. This could create some incentive not to excavate land of ecological value.
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claimed by the government in the past as being of strategic importance (irrespective of
whose land they were on). Other reserves, termed "unreserved," are not subject to the
charges and in other respects as well are regulated differently. The reserved deposits
account for about two third of total extraction. The tax revenues are shared between
municipal and national government, 75% going to the former and 25% to the latter. Total
annual revenues were estimated at €1.4 million / year. (Herczeg and Musil p. 3)
Because the amounts are so low, this charge has no impact on the incentive to use recycled
rather than primary aggregates. However transport costs, unlike the tax, are a key factor in
the decision not to use recycled material. The cost to transport a ton of aggregate one
kilometer is about 25% of the price of the material. Therefore the existing tax costs about as
much as moving the material only 100 meters; it will pale by comparison with transport in the
decision about what to purchase. Moreover, primary aggregate is available throughout
much of the country, whereas facilities that process and sell recycled material are not. This
means that, except in some larger cities where recycled material may be available locally,
transport costs are likely to make recycled inputs considerably more expensive then primary
inputs. The aggregates taxes are far too low to have any impact on that calculus. (Herczeg
and Musil p. 21)
Overall, these four studies suggest that a levy on aggregates alone may not suffice to shift
from primary to recycled building materials, especially if the tax is low and the spatial
distribution of supply and demand are taken into account. However a combination of
measures, such as the landfill and aggregates taxes and the ALSF in the UK, can create a
significant shift from primary to recycled materials in construction.
Another study of aggregates taxes, which took a more academic perspective, draws the
same conclusion. (Söderholm 2011) This study begins with a consideration of the reasons
why countries might tax aggregates, distinguishing first between taxes designed to raise
revenue (as in Italy) and those that aim to change behavior in order to protect the
environment (as in the UK). Among environmental taxes, the author further distinguishes
among those designed to prevent resource depletion, to deal with externalities in extraction,
to reduce externalities from disposal of the final products made out of the primary materials,
or to shift consumption from primary to recycled materials. His paper also looks at the
experiences of Sweden, the UK, and Denmark. He also concludes that a combination of
policies is likely to be more effective than an aggregate tax alone. He also emphasizes,
however, that taxes designed to meet only one objective are likely to be more effective than
ones designed to meet multiple objectives, because each objective will require a different tax
structure; compromise among objectives may lead to a tax that accomplishes none of them.
In practice, of course, this is not always possible, because governments are juggling many
different problems and goals as they design policies. However it still highlights the
importance of being explicit about the different goals, and how policies are expected to relate
to each of them.

2.2

Operational quarries

As the old adage says, an ounce of prevention is worth a pound of cure. Ensuring
rehabilitation of currently operating quarries when they are closed is more cost-effective than
However because charges per ton were unchanged, it would not affect incentives to shift to
recycled material. Overall revenues should increase somewhat, but even the highest charges
were not high enough to have much impact on output.
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finding the funds to rehabilitate them if they are abandoned. In most countries, this is done
through regulatory mechanisms reinforced with economic incentives. ELARD (2007) has
looked at the legal framework for quarry management in a number of countries including the
UK, France, Malta, Algeria, Cyprus, and Canada. In all places, a permit is required to open
a quarry. One of the permit requirements is to have a financially and technically viable plan
through which the site will be rehabilitated at the operator’s expense when it is no longer
being used. Another is that some form of financial guarantee be provided to ensure that will
actually occur.
The financial guarantees to ensure rehabilitation come in several forms, typically including
third party bonding, actual deposit of the full amount needed for rehabilitation, insurance
policies, bank lines of credit, or similar instruments. Some jurisdictions allow companies to
use self-bonding or corporate guarantees, where the resources of a parent or related
company provide the guarantee that rehabilitation will be carried out. (See, for example,
State of Victoria (Australia) 2014, US BLM undated, Conrad 2014, IMCC 2013.)
The amount of guarantee required is estimated by the operator, based on the characteristics
of the mine and the technology to be used for operation and rehabilitation. The regulatory
authority must approve the amount, which is typically reviewed on a regular basis over the
active life of the mine, and adjusted in response to deviations from the permitted activities,
inflation, and so on. Some jurisdictions require operators to rehabilitate their site on an
ongoing basis over the life of the mine, rather than leaving this to the end. This ensures that
they will not abandon the property without any rehabilitation; it can also be less expensive
than doing all of the work at the end. It may also permit reuse of the land for other purposes
during the life of the quarry, which could bring additional revenue to the business.
A slightly different approach has been developed in the UK (ELARD p. 27-29). The Quarry
Products Association (QPA) and the British Aggregates Association (BAA), the two trade
associations for the industry (the former covering 90% of activity, the latter covering small
firms responsible for the remaining 10%), have developed mutual funding schemes through
which the associations guarantee that rehabilitation will be carried out and paid for should
one of their members not comply with the requirements in its operating permit. This was
initially proposed as part of the voluntary measures that the QPA offered in an attempt to
head off the aggregates levy. Their proposal was rejected and the levy was introduced (as
discussed above), but the schemes are in place nevertheless. The government recognizes
coverage under the schemes as an acceptable alternative to financial guarantees for
individual quarry sites.
The bonding systems commonly used face a number of risks. It can be difficult to estimate
actual reclamation costs in advance, leading to underfunding should the quarry company
default. The companies issuing the bonds can go out of business, leaving the financial
guarantees worthless. Where corporations are allowed to self-bond, there is the obvious risk
of the corporation going out of business. The quarry activity may cause unanticipated
environmental problems, such as downstream water quality; bond requirements based on
area and depth of land disturbance will not cover this kind of cost. Conventional bonds are
released when the regulator guarantees that the site has been fully rehabilitated and no
future environmental harm will occur. This is feasible where the need is for land
rehabilitation and revegetation. However water pollution from a mine or quarry can require
ongoing treatment of the water supply because of pollution from the mine or quarry, which
cannot be covered by a lump-sum bond. Instead, some jurisdictions are requiring operators
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to establish trust funds, the interest on which can be used in perpetuity to pay for such costs
(Conrad, 2014).

2.3

Orphaned / Abandoned quarries

Orphaned and abandoned quarries are a commonplace occurrence for several reasons:


Companies deliberately go out of business to avoid liability for rehabilitation for quarries
or mines. In some cases the site operators are deliberately structured as single-purpose
"closed" firms, created only to work in that one place, even if that firm is the creation of a
larger one that could be purchasing its outputs or engaged in similar activities elsewhere.
The operating firm works until the site is no longer economically viable. At that point they
don't have the money to rehabilitate it, and they don't have assets they can sell to fund
rehabilitation. Because they are legally independent from any other firm, including the
one that might have created them, there are no "parent" resources to bail them out.
Their best option is to declare bankruptcy, leaving no assets that can be used to
rehabilitate the site. (Nazari 2000)



In some cases the firm that operated the quarry legitimately does not exist any more,
and it has been too long to find anyone who might be responsible for the site. Of course
this is not the case of currently operating quarries.

Abandoned quarries obviously create a different set of problems from operational ones,
since the companies responsible for the extraction generally cannot be required to
rehabilitate the properties. This is a problem faced by every country, as mining has existed
since antiquity and mine reclamation requirements perhaps only a century.
In Canada, a significant national effort has recently been made to analyze and resolve the
dilemma of managing and funding the rehabilitation of abandoned mines and quarries,
through the National Orphaned / Abandoned Mine Initiative (www.abandoned-mines.org).
This initiative commissioned a study of strategies for funding mine rehabilitation (Castrilli et
al 2003), which provides a comprehensive overview of the issues and options. The authors
identify a set of principles that may be applied to decide who should pay for rehabilitation;
these, in turn come from an earlier Canadian study in this area (CCME 2006/1993, p. 4):4


Polluter pays - the company responsible for damaging the landscape should pay.
Unfortunately, since the premise of work on orphaned and abandoned mines or quarries
is that it is impossible to hold the polluter liable (usually because they have gone out of
business or are no longer operating within a jurisdiction where they could be
prosecuted), this is not usually viable.



Beneficiary pays - this concept is interpreted variously. Castrilli et al suggest it means
that the beneficiaries of the environmental and safety improvements from rehabilitation
should pay for it; this would typically be the local community. CCME (2006/1993), on the
other hand, explains it in two different ways. If the abandoned mine is on private land
that was purchased at a discount because of the mine's presence, then the property
owner is the beneficiary, and she or he should pay for its rehabilitation. Alternately,

4 ELARD (2007) also relied on the Castrilli and through it the CCME paradigms in their analysis of
how to fund rehabilitation of abandoned quarries.

EFIs for Quarry Management

7

Support to Reforms – Environmental
Governance, Beirut, Lebanon
This project is funded
by the European Union

(Contract No: ENPI/2011/022-757)

A project implemented by a
GFA Consulting Group led consortium

CCME suggests this could mean that those who benefited from the activity that led to the
abandoned mine should pay; this would be the equivalent of the polluter pays principle.


"Fairness" - which, according to CCME incorporates issues such as certainty in process,
effectiveness and efficiency, and timeliness in achieving economic objectives. The
remediation process should also be open, accessible, and permit public participation.



Application of principles of sustainable development, which is not clearly defined by the
CCME document, but does include attention to environmental, health, and economic
issues.

Building on these principles, the CCME report considers who could be held financially liable
for funding the rehabilitation of abandoned mines, and who explicitly should not be held
liable. Among the issues raised by their report are the personal liability of the owners of
companies that insured the mine operations (explicitly excluded from liability, though their
firms are still liable for making good on the insurance policies) and the allocation of liability
between the seller and buyer of land with an abandoned mine (depends on how much each
knew about the condition of the land and how that factored into the price).
Castrilli et al present a more practical breakdown of who could pay for mine rehabilitation,
and the logic behind each approach:


The government (central or local) could pay, in which case costs are borne by the
taxpayers. The logic here would be that the government has collected extensive taxes
from the industry already, which it can use for this purpose. Moreover, if the damage
was done at time when it was not illegal, proponents of this view would argue that it is
not fair to hold the mining industry liable.



Charges can be levied on current mining or quarrying operations to fund rehabilitation of
abandoned or orphaned mines. The logic for this approach is that the industry as a
whole - and its customers - should be held liable for harm done in the past, even if the
individual companies (and customers) that caused specific harm cannot be prosecuted.



Government could provide financial incentives for individual mining companies to
rehabilitate damage that they did not cause, through tax breaks, issuance of mining
licenses on adjacent land, or other mechanisms. Depending on the magnitude of the
financial support offered by government, this may share the financial burden between
taxpayers and the company's customers.



Government could allocate a portion of the taxes already levied on the industry to
rehabilitation, or reduce support to the industry for this purpose. While these approaches
may be administratively different from the previous ones, they amount to the same thing;
the former would mean government pays (since those funds would otherwise be
available for other government activities) while the latter would mean industry pays (as
they lose support they used to get from government).

All of these approaches have been used throughout the world, as have combinations of
tools. In the US, Public Law 95-87, the Surface Mining Control and Reclamation Act of
1977, assesses a fee of $0.35 per ton of surface-mined coal and $0.15/ton of underground
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coal, to fund the rehabilitation of abandoned mines; these funds are allocated to the states
which take responsibility for carrying out the rehabilitation. The US Comprehensive
Environmental Response, Compensation, and Liability Act combines revenues from a
special income tax on industry, excise taxes on petroleum and chemicals, and federal
appropriations in the Hazardous Substance Superfund, used to clean up abandoned
hazardous waste sites. In Canada, Indian and Northern Affairs Canada manages the
Northern Contaminated Sites Program, through which the federal government has direct
responsibility for mine rehabilitation; unfortunately, the funding available is totally inadequate
for the amount of work that remains to be done (Castrilli et al p. 36). Many Canadian
provinces have also undertaken to rehabilitate abandoned mines using general funds, and
the country also has a wide array of joint federal/provincial cleanup programs. Canada has
also authorized the creation of provincial rehabilitation funds whose revenues come from
assessments on quarry or mine operators. Castrilli et al review many of these programs,
considering the criteria which make one or another more suitable approaches in different
contexts.
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APPLICATIONS TO LEBANON

From a management perspective, the quarries in Lebanon fall into a number of different
categories, as shown in Table 1. At present, the number of quarries in each category is not
known. There are many partial sources of information on the number of quarries in total
(both operational and closed), the number with permits, and so on, but no one
comprehensive database that provides a full overview of all of the categories below.
In terms of the three broad quarry issues discussed above, only two seem to be important in
Lebanon; the possibility of reducing demand through recycling CDW, and strategies to
ensure that abandoned quarries are rehabilitated by the responsible agent. According to
Ministry of Environment staff there are no orphaned quarries, i.e. sites for whom no
individual or business can be identified to take responsibility.
Table 1. Overview of the status of Lebanese quarries
Type of quarry
Operating legally
with permit and
adequate
financial
guarantee

Comments
These are the most
recently opened
quarries, which
began operation after
the financial
guarantee
requirements were
raised enough to
exceed the actual
rehabilitation costs.

Ministry Response
The Ministry expects
that owners of these
quarries will take
direct responsibility
for rehabiltiation,
because it costs less
than the guarantee
they have put up.

Operated with
permit and
financial
guarantee, but
now abandoned

The required
financial guarantees
were initially set
below the actual cost
of quarry
rehabilitation.
Consequently, some
owners have
abandoned their
quarries after
closure, preferring to
lose the guarantee
rather than pay for
rehabilitation.
These quarries
began operating
when the financial
guarantee
requirements were
lower than the cost of
rehabilitation. Their
owners may be
expected to abandon
them after closure.

The Ministry plans to
rehabilitate a
selection of these
quarries, and take
the owners to court
to force them to
reimburse the
government for the
costs.

Operating legally
with permits but
inadequate
financial
guarantee

EFIs for Quarry Management

If the lawsuits
mentioned above are
effective, this may
lead quarry owners
to rehabilitate without
further Ministry
action because it
would cost less than
a lawsuit.

Role for EFIs
EFIs to reduce demand for
primary material for
construction could reduce the
number of operating quarries
and thus their overall
environmental impact. The
rationale for introducing
these tools would be that
preventing the environmental
harm by reducing demand is
better than making up for it
through rehabilitation.
No need for EFIs.

If legally feasible, increasing
the financial guarantee now
would create an incentive to
rehabilitate; however it
appears that this is not
feasible.
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Type of quarry
Operating
illegally, with no
permit or financial
guarantee
No longer
operating, with
financial
guarantee,
rehabilitated (or
rehabilitation in
process)
No longer
operating, no
financial
guarantee, but
owner or operator
is known

No longer
operating,
predates decree
8803/2002, owner
not known.

3.1

Comments

Ministry Response
What Ministry
action?

There are no
quarries in this
(hypothetical)
category.

No action required
other than oversight.

If these quarries
operated before
permits and financial
guarantees were
required, it is not
clear whether owner
is liable for
rehabilitation.
Apparently there are
no quarries in this
category; owners are
known for all
quarries.

No action at present.

A project implemented by a
GFA Consulting Group led consortium

Role for EFIs
EFIs to reduce demand could
reduce this type of activity;
however legal action to stop
it is more appropriate.
No need for EFIs.

Tax on current operators to
cover costs of rehabilitating
abandoned mines could raise
necessary funds; however it
appears that such a tax is not
the preferred Ministry
strategy.

Reducing Use of Quarry Products

Several different tools may offer potential to encourage recycling of construction and
demolition waste, which would reduce demand for primary products. These include the
introduction of aggregate taxes, taxes imposed on CDW disposed in landfills, and direct
support for the recycling of construction and demolition waste. In addition, changes in
architectural fashion in favour of glass and steel buildings could lead to less use of primary
materials; however this would not be the object of public policy. The broader use of
incentives to support the recycling industry in general has been discussed in the report in
this series on solid waste management; here we will focus specifically on CDW.
Recycling CDW as a way to reduce both waste and demand for primary aggregates may be
financially viable in Lebanon. A team of researchers at the American University of Beirut
(AUB) has carried out a number of studies on the potential for CDW recycling (Srour,
Chehab et al 2012, Srour, Tamraz et al 2012, Srour et al, 2013; Tamraz et al 2012). Their
work has developed empirical estimates of the actual composition of construction waste, the
volume of such waste generated per year in the Beirut area, and how it is now disposed of.
They construct an algorithm for analysing whether recycling could be financially viable,
based on assumptions about gate fees for a recycling plant and sale prices for recycled
building materials (both of which would be revenue sources for the plant in their model).
Using data on annual waste flow in Beirut, they estimate the cost of building and operating a
recycling plant on three different sites in the urban area, with capacity about 50% greater
than current annual flows of recyclables. Assuming a 7% discount rate, they find that the
total start-up costs of the plant could be recovered in from 2 to 13 years, depending on the
assumptions about gate fees and market prices of recycled building materials. Using their
figures, with their lowest revenue assumptions (no gate fee and the price of recycled
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aggregates only 18% of the price of primary material, i.e. $2), their plant would have a rate of
return on investment of 3.94%. With total plant revenue at $4.15/ton, the return on
investment would match the 7% discount rate assumed by the analysis.
Both Law 444 on Protection of the Environment and the draft solid waste management law
authorize the use of tax credits and other fiscal instruments for environmental purposes,
including to encourage growth of the recycling industry. Article 20 of Law 444 authorizes a
50% reduction in customs duties on equipment used for waste treatment or recycling, as well
as a 50% reduction in any other tax related to these activities, such as income taxes, VAT,
and so on. The implementing decrees for these provisions have not yet been drafted. This
may provide a relatively straightforward opportunity for introducing tax incentives to support
the development of the recycling industry, if it proves to be financially viable. Law 444 also
authorizes the use of any other economic or financial measures approved by the Council of
Ministers to support environmental protection; this could include direct support to new
industries in the form, for example, of subsidized interest rates or loan guarantees. Article
27 of the draft Solid Waste Management Law reiterates this, with references both to Article
20 of Law 444 and to Section 2 of Article 5 (repeated), pertaining to income tax exemptions
to companies initiating the manufacturer of new products in Lebanon. Thus the laws already
in place offer fairly broad scope for introducing subsidies to encourage the start of an active
recycling industry in Lebanon.
The AUB work suggests that using such instruments to encourage recycling of CDW in
particular may justify further analysis. Among the additional issues that could be included in
further work are:


More detailed consideration of recycling technology, to determine how much of the
available waste could in fact be recycled. The AUB work assumes that 80% of the CDW
could be reused; in fact, it is possible that some will have to end up as landfill because
there is no market for it. This is both a technical and an economic question.



Whether recycling plants can charge gate fees. This is part of a broader question about
recycling; whether recyclers have to buy the material, or whether they can charge people
for taking it off their hands. This can go either way, depending on the material and the
structure of the recycling market. At present steel in Lebanese CDW is all extracted for
sale to recycling companies (in other countries); more information is needed about the
economics of recycling other less valuable products.



Projected growth of construction and therefore of demand for building materials. This
will take into account factors such as population growth, household structure,
government road-building plans, the expected demand for second homes by nonLebanese, and so on. It will also consider the market for exported Lebanese cement,
which may be expected to grow once the hostilities in Syria and Iraq have abated.



Trends in building technology. The projections for construction material could also factor
in anticipated increases in green building, which could affect both demand and
willingness to pay for recycled material. Green building could be the subject of policy
decisions, as well, for example requiring new buildings to be LEED certified.
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Transportation costs. The AUB team's analyses do not factor in the cost of transporting
waste to alternate disposal sites, the costs of bringing building materials (whether new or
recycled) to building sites, or the feasibility of using mobile crushers that could allow
materials to be reused without transporting them at all. This additional detail should be
included in further analysis of CDW recycling.



Consideration of how this might play out outside of Beirut; the AUB analysis is of the
potential for CDW recycling only in the capital area.

In addition, the AUB work does not look analytically at the possible roles of quarry or landfill
taxes to create stronger financial incentives for recycling. As discussed above in considering
the UK example, the combination of a significant tax on quarry products, a possible landfill
tax for CDW, and the use of the tax revenues to strengthen the recycling industry may be an
effective strategy for reducing extraction from quarries and increasing recycling. Given the
difficulty of regulating the quarry industry, it could be more effective to introduce a sales or
excise tax on primary (but not recycled) quarry products, or exempt recycled building
materials from the VAT, rather than to impose a tax on the quarry owners. This would
ensure that the final consumers of building materials are bearing the costs; hopefully it would
also create a pull from the demand side for industry to offer recycled products. Of course
there would be demand-side opposition to such a tax from builders who buy quarry products,
just as the producers would object to an aggregates tax.
A number of direct funding mechanisms, identified in the paper in this series on solid waste,
may be relevant here as well:





Income tax reductions to encourage environmentally beneficial activities such as
recycling. These are authorized by the draft Solid Waste Management Law, with the
mechanisms for their implementation to be set by decree.
Exemption (or perhaps temporary exemption) of new firms in the recycling industry from
other taxes including the VAT, customs duties on imported machinery, and so on.
Exemption of recycled building materials from the VAT.
Subsidized loans or loan guarantees to support the purchase of recycling equipment.

Any further analysis of recycling CDW waste should be combined with analysis of
mechanisms to support other recycling activities, as they are both addressing the same
general industry, and require consideration of the same economic, legal, and institutional
issues.

3.2

Ensuring Rehabilitation of Operational
Quarries

Since promulgation of Decree 8803 of 2002, the legal framework for mining in Lebanon
requires quarry operators to take physical and financial responsibility for rehabilitation of
their quarries when they are closed. The decree requires quarry owners to provide the
Ministry of Environment with a financial guarantee ensuring that it will be rehabilitated after
closure. For the first eight years of its implementation, the financial guarantees required
were less than the cost of rehabilitating the quarries. As a result, quarry owners did not
rehabilitate the area when they ceased operation, since it was less expensive to lose the
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guarantee than to undertake the work themselves. Since then, however, the amount has
been raised to a level above the cost of rehabilitation, and quarry owners are unwilling to risk
losing this by not managing their property correctly. For quarries now coming into operation,
therefore, ensuring eventual rehabilitation seems to have been addressed by the economic
incentive of the significant financial guarantees.
A significant number of quarries operate in the country with neither permits nor financial
guarantees. Since the law is clear that all quarry operations must be permitted, this issue
must be addressed through enforcement rather than economic instruments. The Ministry
recognizes this, and staff are planning work with the Ministries of Interior and Finance to
identify the owners of those quarries and take steps to stop their operations if they do not
comply with the laws requiring permits, financial guarantees, and rehabilitation.

3.3

Abandoned Quarries

Abandoned quarries are a significant problem in Lebanon, although their numbers are not
known. These include relatively recent quarries for which inadequate financial guarantees
were posted, recent quarries operating without permits or financial guarantees despite the
law, and older ones for which financial guarantees were not required. The Ministry's initial
strategy is to target a group of recent quarries with inadequate financial guarantees, which
have been abandoned rather than rehabilitated. The Ministry plans to redeem the financial
guarantees on these quarries, and carry out the rehabilitation at government expense. They
will then ask the owners for the difference between the guarantee funds and the actual cost,
as authorized by Decree 8803 / 2002. If the owners do not pay, the Ministry plans to launch
judicial proceedings against them to obtain the rest of the funding. The expectation is that
these lawsuits will show other quarry operators that the government is serious about
requiring rehabilitation, and they will then carry out the work themselves in order to avoid
both the risk of losing their guarantees and the cost of a lawsuit.
Whether this strategy will suffice to ensure rehabilitation of all or most of the quarries that
need it is not yet clear. For the present, it appears that the Ministry has at its disposal the
funds needed to front the cost of rehabilitating the fifteen initial quarries. This may not
always be the case, however, if the initial judicial proceedings do not induce other owners to
take responsibility for rehabilitating their own quarries without legal pursuit. In this case, it
would appear that the Ministry hopes to obtain the necessary funding to front the cost of
rehabilitation from donors or other sources, rather than imposing a tax on existing operators
to pay for rehabilitation of abandoned sites. The proposal of such a tax was thoroughly
studied by ELARD (2007), including attempts to estimate the level at which the tax might be
set in order to cover the full costs of rehabilitating the then-identified abandoned quarries (p.
45).5 The Ministry has not followed up on the ELARD recommendations, however, and

5 There appear to be some errors in their calculations, quite aside from the unavoidable need to make
many rough estimates. They calculate a fee per ton of production by dividing the estimated total
rehabilitation cost by the estimated annual production of the quarries that need rehabilitation, had
they all been in operation at the same time. In fact, the cost should be per ton of current
production. Current production will be much lower than the total annual production of the quarries
needing rehabilitation had they all been in operation at once, so the fee per ton would be higher
than the ELARD estimate.
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appears to hope that the deterrent provided by the upcoming redemption of financial
guarantees will create the needed incentives without them having to find the funds to
rehabilitate additional quarries.
The ELARD work (p. 45) suggests that some funding for rehabilitation may be available from
the quarries themselves. In some cases, extracting additional material from abandoned
quarries may be necessary in order to begin their rehabilitation. This material could be sold,
and the revenues used to fund the rehabilitation. Perhaps more interestingly, some
abandoned quarries may be in urban areas where property values are very high. Their
rehabilitation could create valuable urban land, which could be sold to fund rehabilitation. (If
the latter opportunity were available, however, presumably the owners would recognize it,
and would already have rehabilitated the quarry in order to sell the land for use in more
lucrative activities.)
The total magnitude (number and area) of quarries needing rehabilitation is not actually
known. The choice of those actually to be rehabilitated would be based in part on the actual
environmental harm that they cause. It would also be based on an assessment of the
feasibility of rehabilitating them. Darwish et al (2008) have examined the technical feasibility
of rehabilitating the existing quarries for either revegetation or water storage, and find that in
fact many cannot be rehabilitated at all. Of the 1278 quarries they identify using on 2005
Landsat imagery6, they find that 251 have low potential to be rehabilitated for either use, as
shown in Table 2. Another 683 are only of medium potential for at least one type of reuse.
Only 344 quarries are of high or very high suitability for some type of rehabilitation; not a
small number, but still far less than the 1278 in their database. While the total numbers may
be too high, the share that can be rehabilitated may be accurate, suggesting that the
problem is of less magnitude than might have been imagined. Moreover, the authors do not
determine which of these quarries are operational; for those that are, holding the owners
responsible for their rehabilitation makes much more sense than seeking other funds for that
purpose. So the number of abandoned quarries that might warrant rehabilitation with
government laying out the initial funds may be relatively modest. If so, this may make the
task of finding donor or other support to cover the cost of rehabilitation pending proceedings
to obtain reimbursement from the responsible parties a less significant challenge than
initially anticipated.
Table 2. Quarry sites: suitability for rehabilitation

Source: Darwish et al, 2008, p. 281

6 This total figure may be incorrect; Ministry of Environment staff indicated that there was no ground
truthing of the interpretations from the Landsat imagery, and many places were classified as
quarries that in fact are not.
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Conclusion

Additional work on EFIs in the Lebanese quarry sector should most appropriate focus on
reducing the use of primary materials by encouraging recycling. While this will not solve some
of the pressing issues in the sector, and may have only a moderate impact over time, the
issues of quarry rehabilitation will be better addressed through enforcement of the existing
law, as the Ministry of Environment is in the process of doing, than through economic
instruments. The further economic and legal analysis of the potential for recycling, discussed
above in section 3.1 of this chapter, should carried out in conjunction with similar work on
incentives for recycling that are discussed in the report on solid waste in this series.

EFIs for Quarry Management

16

Support to Reforms – Environmental
Governance, Beirut, Lebanon
(Contract No: ENPI/2011/022-757)

This project is funded
by the European Union

REFERENCES

A project implemented by a
GFA Consulting Group led consortium

7

Alberini, Anna and Kathleen Segerson, 2002, “Assessing Voluntary Programs to Improve
Environmental Quality” Environmental and Resource Economics, June 2002, volume 22 no. 1, pp.
157-184 http://www.segerson.econ.uconn.edu/docs/KS_pubs/Alberini-KS-2002.pdf
Arguedas, Carmen and Daan P. van Soest, 2008, “On reducing the windfall profits in environmental
subsidy programs" October 30, 2008 http://www2.toulouse.inra.fr/lerna/seminaires/
WindfallProfitsArguedasVanSoest.pdf
Argus Media, 2012, “Argus White Paper: Argus Cross-State Air Pollution Rule Indexes”
http://www.argusmedia.com/~/media/Files/PDFs/White-Paper/CSAPR.pdf?la=en
Botes, Amanda, 28 August 2012. "Glass recycling in South Africa" Online article in Urban Earth
newsletter. http://urbanearth.co.za/articles/glass-recycling-south-africa
Canadian Council of Ministers of the Environment, 2006 (1993). "Recommended Principles on
Contaminated Sites Liability, PN 1361." Document "replaces and incorporates 'Contaminated Site
Liability Report: Recommended Principles for a Consistent Approach Across Canada' CCME 1993,
PN 1122." http://www.ccme.ca/files/Resources/csm/csl_14_principles_e.pdf
Castrilli, Joseph and C. N. Watson Associates Ltd, Economists, 2003. "Potential Funding
Approaches for Orphaned/Abandoned Mines in Canada: Final Report" Prepared for the National
Orphaned / Abandoned Mines Initiative Advisory Committee.
http://www.abandoned-mines.org/pdfs/PotentialFundingApproaches(Castrilli%202003).pdf
Chartered Institution of Wastes Management (CIWM), September 23, 2014. "Landfill Allowance
Trading Scheme" Article in "Knowledge and Information" section of CIWM website.
http://www.ciwm.co.uk/CIWM/InformationCentre/AtoZ/LPages/Landfill_Allowance_Trading_Scheme.a
spx
Chen, Kathy and Stian Reklev, 2014, "China's national carbon market to start in 2016 -official"
Reuters Beijing, August 31 2014. http://uk.reuters.com/article/2014/08/31/china-carbontradingidUKL3N0R107420140831
Cointreau, Sandra and Constance Hornig, 2003. "Global Review of Economic Instruments For Solid
Waste Management In Latin America" Prepared for the Inter American Development Bank
Environment Network Regional Policy Dialogue Meeting on the Application of Economic Instruments
in Water and Solid Waste Management, Washington, DC, February 25-26 2003.
http://siteresources.worldbank.org/INTUSWM/Resources/economic_instruments.pdf
Conrad, George, 2014. ““Mine Reclamation Bonding – from Dilemma to Crisis to Reinvention: What’s
a State Regulator to Do?” Presentation to the Energy and Mineral Law Foundation Winter Workshop
on Energy Law, February 11, 2014.
http://www.imcc.isa.us/EMLF%20Bonding%20Presentation%20Final.pdf
Darwish, T, Carla Khater, I. Jomaa, R. Stehouwer, A. Shaban AND M. Hamzé, 2011. “Environmental
Impacts of Quarries on Natural Resources in Lebanon.” In Land Degradation and Development,
Volume 22, pp. 345-358, 2011.
http://scholar.google.com/citations?view_op=view_citation&hl=fr&user=pqvOWNsAAAAJ&citation_for
_view=pqvOWNsAAAAJ:2osOgNQ5qMEC
David, Maia and Bernard Sinclair-Desgagné, 2010. "Pollution Abatement Subsidies and the Eco7 NB: This reference list applies to the full series of EFI reports, not only to this one.

EFIs for Quarry Management

17

Support to Reforms – Environmental
Governance, Beirut, Lebanon
This project is funded
by the European Union

(Contract No: ENPI/2011/022-757)

A project implemented by a
GFA Consulting Group led consortium

Industry," Environmental & Resource Economics, European Association of Environmental and
Resource Economists, vol. 45(2), pages 271-282, February 2010.
https://ideas.repec.org/p/inr/wpaper/33914.html
DDOE/Alice Ferguson Foundation, 2013. "Report of Findings D.C. Resident and Business Bag Use
Surveys Resident Survey, January 2013; Business Survey, February –April 2013" (Washington DC)
http://ddoe.dc.gov/sites/default/files/dc/sites/ddoe/publication/attachments/DDOE%202013%20Bag%
20Law%20Survey%20Final%20Report%20%282%29.pdf
DeBonis, Mike, 2014. "Tax data cast doubt on claims about declining use of plastic bags in D.C." The
Washington Post, DC Politics Section, January 9 2014.
http://www.washingtonpost.com/local/dc-politics/tax-data-cast-doubt-on-claims-about-declining-useof-plastic-bags-in-dc/2014/01/09/7b8c2302-7870-11e3-b1c5-739e63e9c9a7_story.html
DeFranceschi, Peter and Mark Hidson, 2007. "Costs and Benefits of Green Public Procurement in
Europe: Part 3: The Potential of GPP for the Spreading of New/Recently Developed Environmental
Technologies – Case Studies" Produced for EU / DG Environment by the Institute for Applied
Ecology, Freiburg, Germany.
http://ec.europa.eu/environment/gpp/pdf/eu_recommendations_3.pdf
Earth Link and Advanced Resources Development (ELARD), March 2007. "Alleviating Financial
Barriers to Quarry Rehabilitation in Lebanon" Prepared for the Ministry of Environment through the
"Alleviating Barriers to Quarry Rehabilitation (ABQUAR)" project, ABQUAR LIFE04 TCY/RL/000040.
Not available on line.
EcoConServe and Finnish Consulting Group, 2010, “INDUSTRIAL POLLUTION CONTROL
POLICIES IN EGYPT: Institutional Strengthening of the Egyptian Environmental Affairs Agency to
Improve its Environmental Policies Formulation and Environmental Management Capabilities” July,
2010
http://www.eeaa.gov.eg/english/reports/EPAP/Proper/Industerial%20Policy/Industerial%20Pollution%
20%20policy%20in%20Egypt%20English.pdf
The Economist, 20 April 2013, “ETS, RIP? The failure to reform Europe’s carbon market will
reverberate round the world” http://www.economist.com/news/finance-and-economics/21576388failure-reform-europes-carbon-market-will-reverberate-round-world-ets
Egypt Environmental Sector Programme, 2007, “EPF Progress Report During the Period From
January 2007 to June 2007”, Environmental Sector Programme, EEAA – Danida, Cairo, 2007
Envecon Project, undated "Integration of Economic Instruments in the environmental policies of
Jordan & Syria" Overview of the activities of the project, which ran 2005-2006. Link to report at
http://ec.europa.eu/environment/life/project/Projects/index.cfm?fuseaction=search.dspPage&n_proj_id
=2815
Estonia National Audit Office, 2008, “Impact of Pollution Charges on Reducing Environmental
Pollution: Do pollution charges encourage companies to invest in environmentally friendly
technologies?” Internal report to the Estonia National Audit Office.
http://www.eurosaiwgea.org/Environmental%20audits/Air/Documents/Impact%20of%20Pollution%20
Charges%20on%20Reducing%20Environmental%20Pollution.pdf
European Commission, Directorate General for the Environment (DG ENV), April 2012. "Use of
Economic Instruments and Waste Management Performances – Final Report" Prepared by Bio
Intelligence Service, SAS, for the EC.
http://ec.europa.eu/environment/waste/pdf/final_report_10042012.pdf or
http://www.ecologic.eu/6841

EFIs for Quarry Management

18

Support to Reforms – Environmental
Governance, Beirut, Lebanon
This project is funded
by the European Union

(Contract No: ENPI/2011/022-757)

A project implemented by a
GFA Consulting Group led consortium

European Commission, November 14, 2012, “The state of the European carbon market in 2012”
Report from the Commission to the European Parliament and the Council. Brussels, 14.11.2012
COM(2012) 652 final http://ec.europa.eu/clima/policies/ets/reform/docs/com_2012_652_en.pdf
European Environment Agency, 2005, “Market-based instruments for environmental policy in Europe”
EEA Technical report No.8 http://www.eee2006.org/presentations/
EEA_technical_report_8_2005.pdf
European Environment Agency (EEA), 2008. Effectiveness of Environmental Taxes and Charges for
Managing Sand, Gravel and Rock Extraction in Selected EU Countries, EEA Report No. 2/2008,
Copenhagen. http://www.eea.europa.eu/publications/eea_report_2008_2
European Environment Agency, 2013, "Managing municipal solid waste - a review of achievements in
32 European countries" http://www.eea.europa.eu/publications/managing-municipal-solid-waste
Fischer, Christian, Mathias Lerhner, and David McKinnon, 2012. “Overview on the use of European
Landfill taxes." European Topic Centre on Sustainable Consumption and Production, Working Paper
2012/1 http://scp.eionet.europa.eu/publications/WP2012_1/wp/WP2012_1
Florida Department of Environmental Protection (DEP), 2010. "Retail Bags Report For the
Legislature" http://www.dep.state.fl.us/waste/quick_topics/publications/shw/recycling/
retailbags/Retail-Bag-Report_01Feb10.pdf
Francis, Patrick, Leslie Thomas, and Jacob Cohen-Gonzalez, 2008, “Jordan Environmental Fund:
Guidelines for Establishing the Fund and Pilot Year Operations Final Report” Prepared by
Bearingpoint, Inc. for the USAID/Jordan Economic Opportunities Office, April 23, 2008.
http://pdf.usaid.gov/pdf_docs/Pnadm738.pdf
Global Water Program undated, "Philippines: Establishing and Industrial Wastewater Effluent Fee
Program, Laguna de Bay, Case # 82" http://www.gwp.org/en/ToolBox/CASESTUDIES/Asia/Philippines-Establishing-an-Industrial-Wastewater-Effluent-Fee-Program-Laguna-deBay-82/
Goldstein, Eric, 2014, “Tunisia’s legacy of pollution confronts democratic politics” Open Democracy
website, 23 May 2014. https://www.opendemocracy.net/arab-awakening/eric-goldstein/
tunisia%E2%80%99s-legacy-of-pollution-confronts-democratic-politics
Han, Guoyi, Marie Olsson, Karl Hallding, and David Lunsford, 2012, "China’s Carbon Emission
Trading: An Overview of Current Development" Paper prepared by FORES and the Stockhom
Environment Institute, Stockholm, Sweden. FORES paper number 2012:1. GET URL
Herczeg, Marton and Michal Musil, November 2007, "Effectiveness of environmental taxes and
charges for managing sand, gravel and rock extraction in selected EU countries: Czech Republic"
European Topic Centre on Resource and Waste Management Working Paper 2007/5
http://scp.eionet.europa.eu/publications/wp2007_3
Hogg, Dominic, Chris Sherrington, and Thomas Vergunst, 2011. "A Comparative Study on Economic
Instruments Promoting Waste Prevention: Final Report to Bruxelles Environnement" Produced by
Eunomia Research & Consulting Ltd, Bristol, UK for the Institut Bruxellois pour la Gestion de
l'Environnement.
http://www.bruxellesenvironnement.be/uploadedFiles/Contenu_du_site/Professionnels/Formations_et
_s%C3%A9minaires/Waste_Prevention_Conference/Formulaire_WPC/Waste%20Prevention%20Fina
l%20Report%2008.11.2011%202.pdf
Hope, Mat, September 2014 “Analysis: China's big carbon market experiment” The Carbon Brief,
Analysis, 2 September 2014. http://www.carbonbrief.org/blog/2014/09/analysing-china-carbonmarket/

EFIs for Quarry Management

19

Support to Reforms – Environmental
Governance, Beirut, Lebanon
This project is funded
by the European Union

(Contract No: ENPI/2011/022-757)

A project implemented by a
GFA Consulting Group led consortium

Hope, Mat, May 2014 “The state of carbon pricing: Around the world in 46 carbon markets.” The Carbon
Brief, Analysis, 29 May, 2014. http://www.carbonbrief.org/blog/2014/05/the-state-of-carbon-pricingaround-the-world-in-46-carbon-markets/
Hope, Mat, February 2015, “National carbon market on the horizon for China.” The Carbon Brief,
Analysis, 5 February 2015. http://www.carbonbrief.org/blog/2015/02/national-carbon-market-on-thehorizon-for-china
Howe, Charles, 1994, “Taxes versus Tradable Discharge Permits: A Review in the Light of the U.S.
and European Experience,” Journal of Environmental & Resource Economics, volume 4 pp. 15169. Available online only with subscription.
Interstate Mine Compact Commission (IMCC), 2013. “Overview of State Financial Assurance
Programs for Mine Reclamation" August 2013 State Bonding Survey
http://www.imcc.isa.us/BondingSurvey2013Final.pdf or link at http://www.imcc.isa.us/Pubs.htm.
Jenkins, Glenn and Ranjit Lamech, October 1992, "Fiscal Policies to Control Pollution: International
Experience" Bulletin for International Fiscal Documentation, volume pp. 483-502
https://ideas.repec.org/p/qed/dpaper/98.html
Kampas, Athanasios and Ben White, 2002, "Emission versus Input Taxes for Diffuse Nitrate Pollution
Control in the Presence of Transaction Costs" Journal of Environmental Planning and Management,
45(1), 129–139, 2002 http://www.academia.edu/3825956/Emission_versus_Input_Taxes_for
_Diffuse_Nitrate_Pollution_Control_in_the_Presence_of_Transaction_Costs
KFW, 2014, "Ex-post evaluation: Tunisia" https://www.kfw-entwicklungsbank.de/PDF/Evaluierung/
Ergebnisse-und-Publikationen/PDF-Dokumente-R-Z_EN/Tunesien_FODEPIII_2104_E.pdf
Kjær, Birgitte , Christian Fischer, Morten Ryberg, Nikola Kiørboe, Claus Davidsen, and Mikael Skou
Andersen, December 2012. "Effectiveness of economic instruments for packaging." (Copenhagen:
European Topic Centre on Sustainable Consumption and Production, European Environment Agency)
http://scp.eionet.europa.eu/publications/wp2012_4/wp/wp2012_4
KPMG 2013, “The KPMG Green Tax Index 2013: An exploration of green tax incentives and
penalties“ http://www.kpmg.com/global/en/issuesandinsights/articlespublications/greentax/pages/pollution-control-ecosystem-protection.aspx
Lebanon Ministry of Environment, undated, "Management of Recyclable Material for Lebanese
Municipalities: Handbook for the proper preparation, handling, processing& selling of recyclable
materials in Lebanon" http://www.lebanonclean.org/uploads/4/6/0/0/4600018/
management_of_recyclable_marterial_for_lebanese_municipalities.pdf [sic]
Legg, David, November 2007a, "Effectiveness of environmental taxes and charges for managing
sand, gravel and rock extraction in selected EU countries: Sweden" European Topic Centre on
Resource and Waste Management Working Paper 2007/5
http://scp.eionet.europa.eu/publications/wp2007_5
Legg, David, November 2007b, "Effectiveness of environmental taxes and charges for managing
sand, gravel and rock extraction in selected EU countries: United Kingdom" European Topic Centre
on Resource and Waste Management Working Paper 2007/5
http://scp.eionet.europa.eu/publications/wp2007_6
Letsrecycle.com, June 4, 2009. "Councils 'outgrow' recycling credits system" Online article.
http://www.letsrecycle.com/news/latest-news/councils-outgrow-recycling-credits-system/

EFIs for Quarry Management

20

Support to Reforms – Environmental
Governance, Beirut, Lebanon
This project is funded
by the European Union

(Contract No: ENPI/2011/022-757)

A project implemented by a
GFA Consulting Group led consortium

Mazzanti, Massimiliano, Susanna Paleari, & Roberto Zoboli, November 2007, "Effectiveness of
environmental taxes and charges for managing sand, gravel and rock extraction in selected EU
countries: Italy" European Topic Centre on Resource and Waste Management Working Paper
2007/5 http://scp.eionet.europa.eu/publications/wp2007_4
MOE/UNDP/ECODIT, 2011. “State and Trends of the Lebanese Environment 2010” Prepared by
Ecodit for the Ministry of Environment, with support from UNDP. http://www.moe.gov.lb/The-Ministry/
Reports/State-Of-the-Environment-Report-2010.aspx?lang=en-us
Morocco Department of the Environment 2012, “Les instruments d’incitations à la dépollution
industrielle” Presentation prepared by Jamal Abboud, Ministère de l’Energie, des Mines, de l’Eau et
de l’Environnement Département de l’Environnement http://www.agire-maroc.org/fileadmin/
user_files/2013-02-04-pnarr-rabat/5/2012-02-05-Les-instruments-dincitations-a-la-depollutionindustrielle-Chaoui-et-Abboud.pdf
Morocco undated, “Critéres d’Eligibilité au FODEP” http://www.environnement.gov.ma/PDFs/
Criteres_eligibilite.pdf
Namrouqa, Hana, 2011, “Fund to finance environment-friendly projects – Jordan Times“
http://mideastenvironment.apps01.yorku.ca/2011/08/fund-to-finance-environment-friendly-projectsjordan-times/)
Natural England, 2012. “ALSF Report: 1 April 2008 – 31 March 2011”
http://webarchive.nationalarchives.gov.uk/20140605090108/http://www.naturalengland.org.uk/ourwork
/conservation/biodiversity/funding/alsf.aspx
Nazari, Mehrdad M., 2000. "Financial provisioning for mine closure: developing a policy and
regulatory framework in the transition economies." In UNEP, Industry and Environment. Volume 23.
Special issue: "Mining and Sustainable Development II: Challenges and Perspectives" pp. 54-56
http://www.uneptie.org/media/review/vol23si/unep23.pdf
OECD, 2012. "OECD Investment Policy Reviews: Tunisia" Can be read on line but not downloaded.
http://www.oecd-ilibrary.org/finance-and-investment/oecd-investment-policy-reviews-tunisia2012_9789264179172-en
OECD, 2013, OECD Investment Policy Reviews: Jordan 2013, OECD Publishing, Paris.
http://dx.doi.org/10.1787/9789264202276-en (Can be read online but not downloaded.)
Poland National Fund for Environmental Protection and Water Management, 2013, "Success Grants
Projects with a grant from EEA FM & NFM 2004-2009: Best practices presentation" Link to this
document at http://www.nfosigw.gov.pl/en/eea-grants/
Poland National Fund for Environmental Protection and Waste Management, 2014, “Renawable [sic]
Source of Funding” Link to this document at http://www.nfosigw.gov.pl/en/nfepwm
Ramboll, 2012. "SWM in Lebanon: Phase 1 Report" Prepared for the Lebanon Council for
Development and Reconstruction by Ramboll Corporation, Copenhagen, Denmark. Not available on
line.
Ramos, Susana, July 2014, " Waste & Recycling in Zurich: Recycling & waste disposal in your
region" http://www.helloswitzerland.ch/-/waste-recycling-in-zurich
Rosenthal, Elisabeth, 2005, "Thinking twice about the garbage" New York Times, April 23, 2005.
http://www.nytimes.com/2005/04/23/world/europe/23iht-trash.html?pagewanted=all

EFIs for Quarry Management

21

Support to Reforms – Environmental
Governance, Beirut, Lebanon
This project is funded
by the European Union

(Contract No: ENPI/2011/022-757)

A project implemented by a
GFA Consulting Group led consortium

Rüdenauer, Ina, et al, 2007. " Costs and Benefits of Green Public Procurement in Europe: General
Recommendations" Produced for EU / DG Environment by the Institute for Applied Ecology, Freiburg,
Germany. http://ec.europa.eu/environment/gpp/pdf/eu_recommendations.pdf
Sandbag, October 2014, "Slaying the dragon: Vanquish the surplus and rescue the ETS. The
Environmental Outlook for the EU Emissions Trading Scheme" http://www.sandbag.org.uk/
site_media/pdfs/reports/Sandbag-ETS2014-SlayingTheDragon.pdf
Sarraf, Maria, Bjorn Larsen, and Marwan Owaygen, June 2007. “Cost of Environmental Degradation
— The Case of Lebanon and Tunisia” World Bank Environmental Economics Series Paper No. 97.
http://siteresources.worldbank.org/INTMNAREGTOPENVIRONMENT/Resources/COEDCountryRepo
rtLebanon_Tunisia_Eng_French.pdf
Scharff, Heijo, undated. "Landfill: A Victim of Dutch Success?" Blog post at
http://www.waste-management-world.com/articles/print/volume-14/issue-5/features/landfill-a-victim-ofdutch-success.html
Söderholm, Patrik, 2011. “Taxing Virgin Natural Resources: Lessons from Aggregates Taxation in
Europe” Paper prepared through the multi-disciplinary research program “Towards Sustainable
Waste Management”, hosted by the IVL Swedish Environmental Research Institute Ltd. and funded
by the Swedish Environmental Protection Agency.
http://www.hallbaravfallshantering.se/download/18.7df4c4e812d2da6a41680004968/
Sparks, Kathern, 1998. "Tax Credits: An Incentive for Recycling?" Resource Recycling Magazine
http://www.epa.gov/osw/conserve/tools/rmd/docs/taxcred.pdf
Speck, Stefan, 2006, “Water rate and fiscality in Europe – A review of wastewater charging schemes
in Europe” Presentation to the Convention Hidronomica 2006, The cost and price of water.
Barcelona, November 13-14 2006.
Srour, Issam, Ghassan Chehab, and Nicolas Gharib, 2012. ”Recycling construction materials in a
developing country: four case studies" International Journal of Engineering Management and
Economics, Vol. 3, Nos. 1/2, 2012. (not available on line without subscription)
Srour, Issam, Sandy Tamraz, Ghassan R. Chehab, and Mutasem El-Fadel, 2012, "A Framework for
Managing Construction Demolition Waste: Economic determinants of recycling" In Hubo Cai, Amr
Kandil, Makarand Hastak, and Phillip S. Dunston, eds., Proceedings of Construction Research
Congress 2012: Construction Challenges in a Flat World, West Lafayette, Indiana, May 21-23, 2012,
Construction Institute of the American Society of Construction Engineers. (not available on line
without subscription)
Srour, Issam M, Ghassan R Chehab, Mutasem El-Fadel, and Sandy Tamraz, 2013. "Pilot-based
assessment of the economics of recycling construction demolition waste." In Waste Management &
Research, Volume 31, November 2013, pp. 1170 –1179. (not available on line without subscription)
Sweepnet - The Regional Solid Waste Exchange of Information and Expertise network in Mashreq
and Maghreb countries (2010) "Country Report on the Solid Waste Management in Lebanon"
http://www.sweep-net.org/ckfinder/userfiles/files/country-profiles/CountryreportLebanon-Enmai2011.pdf
Sweepnet - The Regional Solid Waste Exchange of Information and Expertise network in Mashreq
and Maghreb countries, 2014. "Country Report on the Solid Waste Management in Lebanon"
http://www.sweep-net.org/sites/default/files/LEBANON%20RA%20ANG%20WEB.pdf
Tamraz, Sandy N., Issam Srour, and Ghassan Chehab, 2012 "Construction Demolition Waste
Management in Lebanon" In Wai Kiong Oswald Chong and Christopher Hermreck, eds, ICSDC
2011: Integrating Sustainability Practices in the Construction Industry, Proceedings of the

EFIs for Quarry Management

22

Support to Reforms – Environmental
Governance, Beirut, Lebanon
This project is funded
by the European Union

(Contract No: ENPI/2011/022-757)

A project implemented by a
GFA Consulting Group led consortium

International Conference on Sustainable Design and Construction (ICSDC) 2011, March 23-25,
Kansas City, Missouri, USA. Pp. 375-383. (not available on line without subscription)
Tax Policy Center, 2006, "State exemptions and credits for pollution control, 2006"
http://www.taxpolicycenter.org/taxfacts/Content/PDF/state_pollution_control.pdf
Tepper, Philip, 2007. "Costs and Benefits of Green Public Procurement in Europe: Part 2, Additional
Costs for Individual Purchasing Authorities of Buying Green Products (Administrative and Product
Costs)" Produced for EU / DG Environment by the Institute for Applied Ecology, Freiburg, Germany.
http://ec.europa.eu/environment/gpp/pdf/eu_recommendations_2.pdf
Tojo, Naoko, Alexander Neubauer, and Ingo Bräuer, 2008. "Waste management policies and policy
instruments in Europe: An overview" Paper produced by the International Institute for Industrial
Environmental Economics (IIIEE) at Lund University, Sweden through the European Union Holistic
assessment of waste management technologies project. IIIEE Reports 2008:2
http://lup.lub.lu.se/luur/download?func=downloadFile&recordOId=1168073&fileOId=1168083
UK / Department for Environment, Food, and Rural Affairs (DEFRA), 2006. "Guidance on the
Recycling Credit Scheme."
http://archive.defra.gov.uk/environment/waste/localauth/partnerwork/documents/recyclingcreditschem
e-guidance.pdf
UK / Department for Environment, Food, and Rural Affairs (DEFRA), undated. "A beginners guide to
the Landfill Allowance Trading Scheme (LATS)"
http://archive.defra.gov.uk/environment/waste/documents/lats-beginners-guide.pdf
UNEP and the Chilean Copper Commission, June 2001. " Abandoned Mines: Problems, Issues and
Policy Challenges for Decision Makers" Summary Report of the first Pan-American Workshop on
Abandoned Mines, held in Santiago, Chile, 18 June 2001.
http://www.sosbluewaters.org/abandoned_report.pdf
University College Dublin, 2008, “Economic Instruments: Tradable Permits - SO2 Cap-and-Trade
Program, US” http://economicinstruments.com/index.php/air-quality/article/13-nder
U.S. Bureau of Land Management (BLM), undated. “Financial Guarantee Process for Plan and
Notice Level Operations Under 43 Cfr 3809 Surface Management
Regulations“http://www.blm.gov/or/programs/minerals/files/minerals_reclamation_bonding.pdf
U.S. Environmental Protection Agency (USEPA), 1993. "Developing Markets for Recyclable Materials:
Policy and Program Options." Prepared by Mt. Auburn Associates and the Northeast-Midwest
Institute for USEPA.
http://www.epa.gov/osw/conserve/tools/rmd/docs/devmrkts.pdf
U.S. Environmental Protection Agency (USEPA), 2001. “The United States Experience wtih
Economic Incentives for Protecting the Environment” EPA National Center for Environmental
Economics Report EPA-240-R-01-001, January 2001.
http://yosemite.epa.gov/ee/epa/eerm.nsf/a7a2ee5c6158cedd852563970080ee30/
4336170c9605caf8852569d20076110f?OpenDocument or
http://yosemite.epa.gov/ee/epa/eerm.nsf/vwAN/EE-0216B-13.pdf/$file/EE-0216B-13.pdf
U.S Environmental Protection Agency (USEPA), 2004. “International Experiences with Economic
Instruments for Protecting the Environment.” EPA National Center for Environmental Economics
Report EPA-236-R-04-001, November 2004.
http://yosemite.epa.gov/ee/epa/eerm.nsf/vwRepNumLookup/EE-0487?OpenDocument or
http://yosemite.epa.gov/ee/epa/eerm.nsf/vwAN/EE-0487-01.pdf/$file/EE-0487-01.pdf

EFIs for Quarry Management

23

Support to Reforms – Environmental
Governance, Beirut, Lebanon
This project is funded
by the European Union

(Contract No: ENPI/2011/022-757)

A project implemented by a
GFA Consulting Group led consortium

U.S. Environmental Protection Agency (USEPA), 2011 “FACT SHEET: The Cross-State Air Pollution
Rule: Reducing the Interstate Transport of Fine Particulate Matter and Ozone”
http://www.epa.gov/crossstaterule/pdfs/CSAPRFactsheet.pdf
U.S Senate, Committee on Environment and Public Works, 2004, "Hearing on Recycling: Federal
Procurement and Beverage Container Recycling Programs, July 11 2002" (Washington DC: US
Government Printing Office, 2004) http://www.access.gpo.gov/congress/senate/pdf/
107hrg/83716.pdf
Victoria State Government, Australia, 10 February 2014. “Establishment and Management of
Rehabilitation Bonds for the Mining and Extractive Industries” Website of Minerals Development
Victoria, Department of State Development, Business, and Innovation.
http://www.energyandresources.vic.gov.au/earth-resources/licensing-andapprovals/minerals/guidelines-and-codes-of-practice/establishment-and-management-ofrehabilitation-bonds-for-the-mining-and-extractives-industries
Viscusi, W. Kip, Joel Huber, Jason Bell, and Caroline Cecot, 2009. "Discontinuous Behavioral
Responses to Recycling Laws and Plastic Water Bottle Deposits" Cambridge, Massachusetts:
National Bureau of Economic Research (NBER) Working Paper No. 15585
http://www.nber.org/papers/w15585.pdf
Weekers, F.H.H., 2014, Letter to the Senate with an overview of the changes to the original 2014 Tax
Plan. Available through http://www.en.nvc.nl/news/item/nl-afvalstoffenbelasting-weer-ingevoerd-per-1april-2014/ (overview in English) or directly at http://www.nvc.nl/userfiles/files/Wiijzigingen-pakketbelastingplan-2014.pdf (in Dutch).
Whittle, Helen, 2012. "Increasing Returns: Berlin's Poor Collect Bottles to Make Ends Meet" Der
Spiegel Online International, March 23, 2012
http://www.spiegel.de/international/germany/pensioners-in-berlin- collecting-deposit-bottles-tosupplement-income-a-823409.html
Withana, S., ten Brink, P., Illes, A., Nanni, S., Watkins, E., (2014) Environmental tax reform in Europe:
Opportunities for the future, A report by the Institute for European Environmental Policy (IEEP) for the
Netherlands Ministry of Infrastructure and the Environment. Final Report. Brussels. 2014.
http://www.ieep.eu/assets/1397/ETR_in_Europe_-_Final_report_of_IEEP_study_-_30_May_2014.pdf
World Bank. 2014. State and Trends of Carbon Pricing 2014. (Washington, DC: World Bank)
http://www-wds.worldbank.org/external/default/WDSContentServer/WDSP/IB/2014/05/27/
000456286_20140527095323/Rendered/PDF/882840AR0Carbo040Box385232B00OUO090.pdf

EFIs for Quarry Management

24

