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Abstract Leakage is one of the main concerns of all parties involved with the
development of Carbon Capture and Storage. From an economic point of view,
van der Zwaan and Gerlagh (2009) suggest that CCS remains a valuable option
even with CO2 leakage rate as high as of a few % per year. But what is valuable is,
ultimately, determined by social preferences and parameters that are beyond eco-
nomic modeling. Examining the point of view of four stakeholder groups: industry,
policy-makers, environmental NGOs and the general public, we conclude that there
is a social agreement today: zero is the only acceptable carbon leakage rate.

1 Introduction

Is carbon capture and storage (CCS) a valuable option even if the CO2 does not
stay underground? For example, assuming that 2% of all CO2 stored leaks back to
the atmosphere every year, would it be an optimal use of the technology to store
underground 50 GtC by 2100, then dealing with a CO2 leakage of 0.9 GtC/year by
storing even more, to keep the atmospheric concentration of CO2 below 450 ppm ?
Using an extension of DEMETER, a top-down integrated assessment model with
detailed description of technical change extended to include CCS, van der Zwaan
and Gerlagh (2009) suggest to answer positively: We find CCS to remain a valuable
option even with CO2 leakage of a few % per year, well above the maximum seepage
rates that we think are likely from a geo-scientific point of view.
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But the economic tools used to compare different leakage rates embody should
reflect social preferences and we assess that today, zero is the only acceptable leakage
rate for geologically stored CO2.

From an economic point of view the analysis of CCS with leakage is essentially
a question of intertemporal valuation. With leakage, storing carbon in the ground
is like taking a loan at the bank. One gets a benefit today. Then one pays back in a
sequence of small installments. Payments sum up to more than the borrowed amount.
In the case of CCS, this is because of the energy penalty: the energy needed to capture
and store the CO2 implies that to avoid emitting 1 ton of gas, one needs to store a bit
more than 1 ton of gas.

In the standard analysis framework, the desirability of taking such a loan is then
governed by the interplay of a few key parameters: the discount rate r, the rate g
at which the value of carbon grows over time, the leakage rate λ and the energy
penalty 1 − c (meaning that 1 ton of CO2 avoided is 1 / c ton stored). As discussed
in Ha-Duong and Keith (2003), a larger discount rate makes storage more attractive
in spite of leakage. A larger energy penalty or a faster growth of the carbon value
makes leaky storage less attractive, or not attractive at all.

van der Zwaan and Gerlagh (2009) use a discount rate r ≈ 5% per year, mention
that the energy penalty 1 − c is about 0.3, and assume that the carbon value growth
rate g is approximately 4% per year up to 2060, and approximately zero after that
date, because climate is then stabilized in terms of the atmospheric CO2 content.
With these orders of magnitude, a leakage rate λ at 2% per year does not preclude
carbon capture and storage from being used massively along the optimal trajectory.
By contrast, using the Markal model parametrized so that g does not go much lower
than r even in the long run (Hotelling’s rule), it is found that CCS disappears from
the modelling optimum as soon as leakage rate is 1% per year or higher.

Thus, the key assumptions are the 5% discount rate and constant carbon value
after 2060. One could wonder to which extend these parameters are theoretically
consistent with a stabilization of the atmospheric CO2 concentration at 450 ppm,
but there is already a large literature on discounting and intertemporal decision-
making, assessed e.g. in Halsnæs et al. (2007). Still, alternative dynamics for the
(r, g) parameters may be also legitimate. The French Report on the social carbon
value (CAS 2008), for example, recommends a 4% discount rate and the application
of Hotelling’s rule, that is r = g, after 2030. From 2010 to 2030, they suggest that
the social carbon value should grow from 32 to 100 e/t CO2, that is g > r. This
reminds that ultimately, preferences with respect to the time and the environment
are matters of social agreements rather than modeling assumptions. To clarify what
the agreement could be, this commentary examines the social points of view on CCS
and the acceptability of leakage, discussing successively businesses, administrations,
environmental NGOs and the general public. While we focus on European actors,
these findings could be generalized to other OECD countries where CCS is actively
considered.

2 Leakage from the business operator’s point of view

In Europe, the business point of view on CCS deployment is clearly articulated by
a comprehensive stakeholders consortium, the European Technology Platform for
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Zero Emission Fossil Fuel Power Plants (ZEP). This ZEP was founded in 2005
with the main purpose to facilitate the EU strategy of large-scale deployment of
the CCS by 2020. In Europe there is a very significant policy interest for CCS,
but numerous barriers remain to a widespread deployment of the technology. To
overcome them, the ZEP estimates that ten to twelve demonstration projects in
Europe are immediately necessary, and that the additional investment needed to
build and run those are about 7 to 12 billion euros (Hill 2008). Moreover, the
uncertainty about the future carbon cost requires a policy framework making CCS
economically sustainable. The development of a legal regulatory and liability regime
to manage the leakage risk is also asked for urgently.

The question of leakage is also a great concern to the industry because the
technology is still not widely accepted. An industrial accident on a demonstration
project could have far-reaching social consequences, up to a ban on onshore storage.
Engineers in charge of carbon storage projects argue that their only acceptable target
is zero leakage. If there is evidence that the gas is moving above the geological
structure where it is meant to stay, then the reservoir is not fit to be used anymore,
the gas can and should be taken out and moved elsewhere. It is also argued that the
risk of leakage tends to decrease after the end of the injection period, because the
overpressure decreases as the gas moves around (pressure relaxation). In the long
run the CO2 can dissolve in surrounding water, and in the very long run it can be
trapped very strongly by chemical reactions with the rocks.

Admittedly, to a large extend the word “leakage” as used by the industry has a
different meaning from the word used to analyse the efficiency of CCS as a policy
option. For companies, no leakage is a design constraint at the project scale, which
is not the same as leakage at the global system scale. In most industries the design
failure rate is zero, no probability of loss is acceptable. Airlines, for example, do not
fly if there is any trouble with the craft. Yet at the global scale, there are accidents
every year, and passengers take the risk.

While “no leakage” is the only acceptable specification for a storage site, the
realized failure rate in the long run at the global scale is not only determined by
geo-scientific expertise, but also and perhaps mostly by policy decisions. The safety
criteria, monitoring standards and remediation practices will be set by regulations
regarding the maintenance and abandonment of storage sites, which are essentially
to be written yet.

3 Regulator’s point of view

The regulatory framework on CCS is framed in broader policy goals of ambitious
targets for CO2 emissions, growth and energy supply security. With these objectives
in mind, the European Council agreed in March 2007 to support a demonstration
programme of up to 12 large-scale CCS projects in order to make the technology
commercially viable by 2020. The direct goals are the acceleration of the CCS
development in order to drive down costs through learning by doing and to build
public confidence. At the same time, promoting CCS also aims to support European
industries, create new jobs and promote technology leadership. Finally, European
energy and emission targets would be more reachable in a carbon constraint
environment with the deployment of CCS technology because today half of the
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EU electricity demand is met through fossil fuel-based power generation, which is
expected to remain dominant in the coming decades. As the electricity generation
infrastructure is aging and a large number of power plants will have to be retired,
decisions for the construction of new capacities “capture-ready” need to be made in
the near term (Tzimas et al. 2008).

The existing regulatory framework already provides legal principles on the access
to transport and storage sites, on monitoring, costs and particularly on the question of
liability, but further specifications are needed, especially for the definition and assign-
ment of risks. For instance, the capture is regulated under the Integrated Pollution
Prevention and Control Directive, while transportation is regulated as natural gas
transportation. Regarding leakage, the short term liability relates to process, trans-
border operations, health and climate, which becomes complex as multiple operators
are involved in the CCS chains. Long term liability relates mostly to seepage. The
EU Directive on CCS states that the responsibility belongs to Member States for the
geological storage after the shutdown, but the question remains on the liability inside
each State during the CCS development and deployment.

The CCS Directive includes provisions to impose liability for the damage resulting
from containment of carbon dioxide and applies the Environmental Liability Direc-
tive (2004/35/EC) to ensure the prevention and remedy of leakage by the operator.
Liability for climate damage will be covered by the inclusion of storage in the revised
EU ETS Directive and ETS allowances would have to be surrendered for leaked
emissions. Each Member State will require operators to lodge financial security
for their prospective liabilities that are to be defined at national level. Debates on
liability provisions argue that governments may take on some of the burden like it
is done for nuclear waste, e.g.in Germany and United States: nuclear plants take on
private insurance and contribute to an industry trust fund too, as no insurer is willing
to cover for the full cost of a disaster.

The storage liability could be treated like hazardous waste or like natural gas
storage. The final outcome will depend on the results of technological risk assessment
research and on further actuarial and financial analysis of liability. So far very few
real world observed data is available to base policy on, and failure events are hardly
foreseeable with models. Optimal storage strategies will be revised later in light of
new information. They should consider for example the risk that carbon value may
increase faster than expected. Recognizing that the regulation process on leakage is
iterative, we suggest that there may be a precautionary rationality at work behind
the “no leakage allowed” approach today. It would be interesting to study that point
analytically using dynamic programming.

4 Non governmental organisations: CCS as a bridging technology

Environmental NGOs have diverse views about CCS in the short term, even if
they all agree that the large investments necessary to develop and disseminate the
technology should not crowd out the efforts on energy conservation and renewables.

Greenpeace International (2008) is perhaps the most representative of NGOs
“against”. It argues that CCS is expensive in money and energy and there is the
leakage risk. Other drawbacks cited include the lack of technological maturity,
the absence of commercial viability and generally the uncertainties surrounding its
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effectiveness, regulation and environmental impacts. Carbon dioxide is seen as a
waste, making CCS projects against the laws prohibiting burying waste.

The Friends of the Earth NGO is not against CCS demonstration projects as a
transition technology to renewable energies, but adds that retrofitting coal power
plant or building capture ready power stations could lead to a lock-in on coal-based
generation technologies, that the capture process increases the demand for cooling
water, and that there are environmental risks implied by leakage or sudden release
of CO2.

The Bellona Foundation is perhaps the environmental NGO most supportive of
CCS, seeing it as an essential solution to curb greenhouse gas emissions quickly
enough. They emphasize the necessity to decarbonize the increasing energy demand
that will partly remain dependent on fossil fuels by 2050, and note that most of the
developing countries, including China and India, have abundant coal resources. CCS
becomes in this way an instrument to fight poverty as the technology presents the
unique advantage of allowing for development without adding to climate change.
In the Bellona Scenario to combat global warming, carbon capture and storage
is implemented at all remaining fossil energy power plants by 2050, with the key
message that: carbon capture and storage (CCS) has the potential to significantly
reduce CO2 emissions from fossil fuel power plants and large industrial sources. As
such, CCS can be the bridge to the future renewable energy society.

The Bellona Foundation acknowledges that geological storage projects will be
selected and operated to avoid leakage, but they note that in rare cases, leakage
may occur and remediation measures will be needed, either to stop the leak or
to prevent human or ecosystem impact. Moreover, the availability of remediation
options may provide an additional level of assurance to the public that geological
storage can be safe and effective. Therefore appropriate remediation options must
be identified in an event of a leakage scenario. The Foundation also recommends
that evaluations on the risk of leakage through injection well, seal, and stress release
events due to injection of CO2 and their probabilities on the release of CO2 should be
a priority. Moreover, quantification of the short-term and long-term Health-Safety-
Environmental (HSE) risks, in this case the likelihood of impacts on human and
marine life should be assessed (Solomon 2007).

While environmental NGOs differ on the short-term views, according to
Anderson and Chiavara (2008), they could probably agree that in the long run only
energy conservation and renewables are desirable, that no new coal plants without
CCS should be built, and that renewable energy projects should receive a massive
investment increase. All are seriously concerned about leakage, and consider CCS at
best as a bridging technology, not as a long term solution. That view rejects the idea
that the problem of leaky storage can be solved by re-capturing and storing more
of the CO2. It suggests that technology crowd out effects and scenarios driven by a
constraint like “zero storage after 2100” would be interesting to explore.

5 Public opinion

In the literature, various observation tools from the field of sociology studies have
been mobilized to understand better the public views about CCS. They include
informed surveys, focus groups, citizens’ panels, media analysis and field interviews
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around existing pilot projects. Studies, led in various developed countries, tend to
show a common picture: the majority of people has low to zero familiarity with
CCS (Ha-Duong et al. 2007). Both at the local and international levels CCS elicits
moderate views, compared to views on nuclear and renewable energy which are more
extreme.

In many studies, leakage appears as a key concern for citizens. For example, the
survey of Itaoka et al. (2005) in Japan shows that the two most important factors
influencing the public perception are leakage related risks and effectiveness in the
long term. But the meaning of “leakage”, in the context of public perception, can not
be reduced to an annual rate. People’s attitudes with respect to risks do not depend
only on expected costs and benefits. Contrary to standard economic rationality,
0.001 probability of failure per year is not perceived subjectively as ten times less
dangerous as a 0.01 rate.

Thus, disseminating technical and scientific information remains a key issue.
Cultural values can change over time, and mass media powerfully influence people’s
perceptions about risks and uncertainty. They select information based on “news
value”, that is seek out the sensational and dramatic, which can lead to distortions
in information communication. This could overestimate risks from new activities
with lower fatality rates compared to more established risky industrial process. For
example, much more airtime has been given to the Chernobyl nuclear disaster than
to the fatalities recorded in the hydrocarbon and hydro-electricity industries. Given
these distortions, accepting a small positive value is qualitatively different from
declaring that only a zero leakage rate target is acceptable and remediation measures
will be taken.

However, information plays only a small part in explaining beliefs and values. This
is all the more so when scientists are uncertain and cannot realistically assess the
optimal balance between the marginal risk of CCS and the marginal risk of climate
change, not within one order of magnitude at least. Lay people intuitively know that
they are not experts able to assess technical and legal standards, and tend to distrust
scientific evaluations that oversimplify the reality. As a consequence, what the public
perception is based on can not be an informed balance of risk versus risk, but on the
trust in actors, the perceived justice and fairness of the decision process and other
affects.

This is why communities tend to be interested in having a direct dialogue with
independent specialist groups to have a say in risk control policies in a climate of
confidence. When both scientific and public opinions are included in the decision
process, the fairness of the procedure increases the acceptability of the CCS. In many
societies today, it is not so much the hypothetical value of a technical long term
leakage rate than dialogue as a condition of democracy that is critically important
in shaping public perception. Transparency, information and confidence are the key
elements.

6 Summary and conclusion

The economic tools used to compare different leakage rates embody intertemporal
preference parameters. Their value should reflect social preferences. But these are
not formed yet, the ongoing social process should lead to a socially accepted level
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for the leakage risk only in the next decade or so. To understand this process, it is
necessary to consider beyond the purely economic efficiency all social and political
views on CCS control, regulation and acceptance conditions. Trade-offs can be made
with other aspects on CCS and climate policies including technology, infrastructure,
funding, the environment, health and safety, legal and regulatory issues.

Today the short-term and long-term leakage risk is one of the main preoccupa-
tions of all parties involved with the development of Carbon Capture and Storage. In
the industry the only acceptable leakage rate to design storage is zero. Policy-makers
have to set standards for long-term safety, but can not do so before having real-world
data. Environmental NGOs see CCS only as a bridging technology, so more storage
is not an acceptable answer to leakage, and the general public is also concerned about
long term efficiency.

Considering that a few percent of leakage by year would be relevant for specific
site selection amounts to ignore the technical and social aspects that would make the
technology unacceptable due to human and ecosystem health concern. Moreover,
the global average rate is an aggregate figure. Locally half of the sample will be over
the median, possibly much higher in some sites. This is why, in our view, a one percent
per year leak rate should in no case be considered as target for probabilistic failure
simulations or risk analyses for the assessment of individual storage locations.

From economic perspective, when CCS with leakage is assimilated to a carbon
loan, accepting leaking systems is like taking increasing amounts of financial debt.
Recent macroeconomic developments remind that this is not sustainable.

References

Anderson J, Chiavara J (2008) Understanding and improving NGO positioning on CCS. In:
GHGT-9: ninth international conference on greenhouse gas control technologies. Washington
DC, MIT/IEA-GHG, Elsevier. http://web.mit.edu/ghgt9/

Greenpeace International (2008) False hope. Why carbon capture and storage won’t save the climate,
E. Rochon (lead author), J. Kuiper (editor). Report number JN 136

Ha-Duong M, Keith DW (2003) Carbon storage: the economic efficiency of storing CO2 in leaky
reservoirs. Clean Technol Environ Policy 5(2/3):181–189

Ha-Duong M, Campos AS, Nadai A (2007) A survey on the public perception of CCS in France.
Working Papers halshs-00200894_v1, HAL

Halsnæs K, Shukla P, Dilip A, Akumu G, Beale R, Edmonds JA, Gollier C, Grübler A, Ha-Duong
M, Markandya A, McFarland M, Nikitina E, Sugiyama T, Villavicencio A, Zou J (2007) Framing
issues. In: IPCC fourth assessment report, contribution of the working group III, chapter 2.
http://www.mnp.nl/ipcc/pages_media/ar4.html

Hill G (2008) Implementing CCS in Europe: ZEP’s vision of zero emissions power by 2020. In:
GHGT-9: ninth international conference on greenhouse gas control technologies. Washington
DC, MIT/IEA-GHG, Elsevier. http://web.mit.edu/ghgt9/

Itaoka K, Saito A, Akai M (2005) Public acceptance of CO2 capture and storage technology: a survey
of public opinion to explore influential factors. Greenhouse Gas Control Technol 7:1011–1019.
doi:10.1016/B978-008044704-9/50102-6

Solomon S (2007) Carbon dioxide storage: geological security and environmental issues—case study
on the Sleipner Gas field in Norway. Bellona report

Tzimas E, Georgakaki A, Peteves S (2008) Reducing CO2 emissions from the European power gen-
eration sector—scenarios to 2050. In: GHGT-9: ninth international conference on greenhouse
gas control technologies. Washington DC, MIT/ IEA-GHG, Elsevier. http://web.mit.edu/ghgt9/

van der Zwaan B, Gerlagh R (2009) Economics of geological CO2 storage and leakage. Clim Change.
doi:10.1007/s10584-009-9558-6

http://web.mit.edu/ghgt9/
http://www.mnp.nl/ipcc/pages_media/ar4.html
http://web.mit.edu/ghgt9/
http://dx.doi.org/10.1016/B978-008044704-9/50102-6
http://web.mit.edu/ghgt9/
http://dx.doi.org/10.1007/s10584-009-9558-6

	Zero is the only acceptable leakage rate for geologically stored CO2: an editorial comment
	Abstract
	Introduction
	Leakage from the business operator's point of view
	Regulator's point of view
	Non governmental organisations: CCS as a bridging technology
	Public opinion
	Summary and conclusion
	References




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


