English Summary

The present report from the Chairmen of the Daflishn-
cil of Environmental Economics contains the follaogi
three chapters:

— Danish Environmental Policy 2000-2010, chapter |
— Biodiversity, chapter Il
— Genuine Saving, chapter IlI

Chapter I: Danish Environmental Policy 2000—
2010

International regulation has played an increasinglgor-
tant role in Danish environmental policy, and ie {heriod
2000 to 2010 it was the sixth EU Environmental Awti
Programme that particularly set the agenda for €mani
efforts in the environmental area. Although targets often
set through international conventions or EU dinexgi
decisions regarding the means to achieve the et
ordinarily a national concern. In this chapter thmets set
in Danish environmental policies over the past decare
presented and the progress towards achieving thegets
is evaluated. Furthermore, some economic princifals
setting environmental targets are discussed ircanéext of
existing Danish policies. Finally, the chapter addes
future environmental policy following the change gov-
ernment in the autumn of 2011.

Environmental targets and progress

Over the course of the past decade, several imprents
have been made in the state of the Danish environrg
pollution has been reduced, and several of the sionis
targets set for 2010 were met. However, there Hfieut
ties meeting the targets for nitrogen oxides ¢N@nd
polycyclic aromatic hydrocarbons (PAH). The Kyotoget
for greenhouse gas emissions over the period 202812
will be reached through the purchase of crediteadhr
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Performance has been lacking in the areas of ndtiodi-
versity, and water. The target to stop the dedlinbiodi-
versity by 2010 was not reached and has been pusipio
2020. The targets set in the third Action Plan fbe
Aquatic Environment (VMP lll) were not reached, ahe
target of achieving good ecological conditions linbadies
of water by 2015, as set out in the EU Water Fraomkw
Directive, is far from being met. Furthermore, thare still
problems of overfishing of some species in Danigld a
other European waters. Regarding the use of péssian
agriculture, no progress has been made towardbinggihe
target for treatment frequency. Finally, the eximct of
groundwater for drinking is not sustainable in saegEons.

In the Environmental Performance Index, publishgd ale

University, Denmark ranked in the top "2(ercentile
among 163 countries in 2010. However, comparedné s
lar countries within the EU, Denmark’s environménta
performance does not stand out in positive ternssraing
to the index.

Principles for good environmental policy

Environmental policy takes, as its point of deparfa set
of targets describing the desired state of therenment. A
set of specific economic principles guiding thetisgt of
environmental targets while taking account of cosene-
fits and uncertainties can be laid down. It is imt@ot that
the targets:

e are directed at the market failure which must be co
rected

« balance the costs and benefits of achieving tlgetar

e take interactions with other policies and sourcés o
pollution into account

< handle uncertainty in a sensible way

« are explicit, measurable and have clear deadlines

e are set at the appropriate geographical level

e provide the greatest possible flexibility in theoae of
means to achieve the target
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Some current targets in Danish environmental pdidyto
adhere to these principles. It is advisable tomsit®er some
of the national targets such as the targets of ldaubhe
area of forests, doubling the share of organicalilyivated
land in total cultivated land, reducing gross egecgn-
sumption, and reducing the frequency of pesticidatt
ments. Furthermore, the proposed Danish expansfon o
renewable energy in the electricity sector as pawérd in
the recent “Our Future Energy” policy initiative tfe
Danish government does not meet the criteria favdgo
targets. An increased use of cost-benefit analysight
improve the basis for decision making when targetsset
and ensure that they are achieved at minimum CGosthe
international level the European Emission Tradichesne
(ETS) is well suited to manage the target of reagcCQ
emissions. However, the division between an ETS and
non-ETS sector is a challenge that results in a test
efficient set of regulations.

If there is uncertainty about what it takes to achia given
state of the environment, it can be sensible tdampnt an
environmental policy subject to revision as morewledge

is gathered. In addition, if there is a risk thHa state of the
environment will deteriorate irreversibly or thae-r
establishment later on will be more expensive ttaking

action earlier on, it is reasonable to apply thecautionary
principle. The precautionary principle is generadyplied

in Danish environmental policy, but the nationahnd to
meet the EU Water Framework Directive deviates fthis

principle. Here, uncertainty about the need foioachas
led to a cut in the requirements for nitrogen emitss This

cut in reduction requirements is not desirableit &s plau-

sible that restoring the quality of the aquatic issnment

will be difficult and take a long time.

For the sake of the credibility of the stated emwimental
targets, it is important that fixed deadlines amel means to
achieve the targets are specified. The absenceaiflides
and strategies to achieve the targets creates tamtgr
about whether there is the political will to takee tsteps
necessary to fulfil the target. This weakens tleeimive of
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firms to develop and apply appropriate environmenta
technology.

Environmental policy in the years ahead

In the autumn of 2011 there was a change of goventm
and the new S-R-SF coalition government has predemt
government platform which aims to facilitate thecem
transition of the economy. In November 2011, theego-
ment presented the proposal, “Our Future Energyiickwv
will form the basis of a new energy agreement fog t
period 2012-20. Finally, the EU Commission presgrae
proposal for reform of the agricultural policy diet EU,
which will be negotiated in the course of 2012.

Market based instruments are applied extensivelyanish
environmental policy in the form of taxes and sdies.
Typically, however, environmental or “green” taxest
only reflect the marginal damage caused to therenrient
by a given activity, several of the taxes are aswivated
by the desire to raise revenue. High taxes havegative
impact on labour supply regardless of the taxedvict
This is because higher taxes reduce the purchaswgr at
a given wage in the same way that higher tax oouab
income reduces the benefit of going to work. Imgiple,
taxes with the purpose of financing government egpe
tures should be imposed on the broadest possiblbatse,
while a tax targeted at market failures that caudtution
should, as far as possible, reflect the marginat ob the
pollution. When a tax is intended to correct a reafkilure
it should be imposed on all polluters across sector

It is difficult to predict which technologies wikkad to high
growth and competitiveness in the future. Therensei® be
no apparent reason why public authorities shouldbdteer
suited to determine which technologies have thaydsg
future potential. Firms using or developing thehtedogy
must be expected to have more knowledge aboubtenp
tial, and thus invest in the technologies with blest poten-
tial. It can not be taken for granted that Denmailk have
comparative advantages in the area of green teogiesl in
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the future. Even if this were the case, there wdddno
reason for granting specific research or indusibsglies.

In recent years, there has been a tendency towardsark-
ing research funds for energy research and busopss-
tunities in energy technologies. This tendency ioomes in
the government platform from October 2011 and ia th
government’'s energy strategy “Our Future EnergyéviR
ous analyses for the Danish Economic Councils stiaw
energy research does not have a higher socioecoryoetd
than other types of research, lending no supporth&o
earmarking of research funds in the presence @ adgu-
lation of the externality of climate change. Sukesdaimed
at basic research are a better socioeconomic measthan
research funds earmarked for specific areas ocdommer-
cialising selected technologies.

In the government platform, as well as in the psgub
energy strategy, the Danish government focuseshen t
climate problem. However, increased subsidies tewe
able energy in sectors already covered by the Eamp
Emission Trading System (ETS) will not reduce glab@,
emissions because the number of quotas is seteb¥lth
and quotas not used in Denmark will be used elsewime
the EU. Furthermore, financing the expansion otveable
energy sources in Denmark with the PSO (Public iServ
Obligation) tax on electricity will make electrigitless
competitive in relation to oil and natural gas sirgart of
the effect will be higher electricity prices. Thitakes it less
attractive to move individual fossil energy constimmp
towards electricity consumption, which is coveredthe
ETS and where emission reductions are cost efficiEme
relative price of electricity compared with otherrhs of
energy is also affected by a PSO tax on gas areatax
on security of supply. All in all an increase initgua few
energy related taxes seems to be under way in doder
finance a costly expansion of renewable energy cesur
This will not, however, reduce the total Europearglobal
CO, emissions.

A Danish “go it alone” approach to reductions iregm-
house gas emissions could be quite expensive adhdati
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contribute significantly to reduced global warmin@ur-
rently, the ETS is the best and most cost efficigaapon
against global warming. Therefore Denmark shousdead
work towards strengthening the ETS by reducingriie-

ber of CQ emission quotas—also after 2020. As the num-
ber of quotas is reduced and the quota price therafoes
up, then energy consumption will decrease and hiheesof
renewable energy will rise. Thus it will not be béaial to
support separate efforts in the EU to increaseggneffi-
ciency and expand the renewable energy supply.

Environmental policy should not aim to increaseufat
competitiveness or increase growth. Public subside
specific industries will result in a redistribution resources
in the economy to the benefit of the subsidisedistiies.
However, these industries may not be competitivehim
long run in the absence of support. A socially lhers

environmental policy should have the purpose oficety

environmental damage in a cost efficient way, dg.using
clear and market based incentives. It should a&e tnto
consideration the uncertainty and irreversibilittaahed to
some environmental problems. Environmental poliwen-
tives should be carefully chosen so policies afectfe

and do not counteract each other. This will endine
greatest possible supply of environmental benefitghe
lowest possible cost.

Chapter Il: Biodiversity

Denmark has adopted the targets agreed at Nagayan,J
in 2010, for halting the loss of biodiversity by2ZD The
cost of halting the loss of biodiversity in Denmaskas-
sessed in this chapter. Furthermore, the meashatsate
required to reach the target are also assessed.

“Bio” means life and so “biodiversity” means thevelisity
in different life forms. Biodiversity is typicallgefined as
the diversity in species, genes and ecosystemsniimber
of species is the most widely used measure of sy,
and this is, therefore, the measure focused ohignchap-



English summary

ter. There is, however, a close relationship betwte
diversity in species, genes and ecosystems.

Biodiversity may have a large value for humans authe
relationship between biodiversity and ecosystenvices.
Examples of ecosystem services are the stabilfaimgtions
such as conversion or uptake of pollutants, €@rage and
water retention in wetlands. Ecosystems with hiigidiver-
sity are generally more stable than ecosystems lwith
biodiversity. A high biodiversity can, therefores been as a
kind of “insurance” that protects the values of &bems
from future threats. If we are close to a threshadtlie,
where significant deteriorations of ecosystems frarkeady
occurred, there can be serious losses of ecosysterites
with even minor deteriorations of biodiversity. Tpessible
consequences are uncertain but can potentiallyebere.
Furthermore, biodiversity has a role as the “liptaof
nature, i.e., as a resource of knowledge and leguriti-
nally, protection of species is of value to mangpe either
for ethical reasons or because a diverse natuvaloement
contributes to recreational experiences.

Biodiversity is declining both globally and in Deark.

About one fifth of all the 32,000 known Danish sipscare
likely to be threatened. The most serious thre@doss and
deteriorations of habitats, which, to a high degmn be
traced back to forestry and agriculture.

The chapter presents an analysis that estimatesxtbet of
the management measures that are necessary thenalss
of biodiversity. The analysis is performed in co@ten
with scientists at the Center for Macroecology, IEtion
and Climate, University of Copenhagen.

The analysis is based on detailed information alibat
geographical distribution of about 900 terrestsglecies
corresponding to 3 per cent of the 32,000 Danistisg.
They are judged to be representative of the teraesipe-
cies. For each of the 900 species it is known iickvbf the
633 squares of 18 10 knf that Denmark is divided into

1) Carsten Rahbek, Anders Hgjgard Petersen and Stigsge.
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they are living. It is also known whether they &ving in
forests, uncultivated natural areas (meadows, heath
grassland), agricultural land or urban areas witrach of
these squares, and the area of each of these fmdlisi
known for each square as illustrated in figure A.

Figure A 633 squares of 10< 10 kni further divided
into land use

Forest

Agricultural land

Uncul-
tivated

Note lllustrative example of a square.

The purpose of the analysis is to identify a neknafrareas
where establishment of good living conditions vatisure

the protection of all 900 species. Scientists hassessed
whether certain types of management measures would
improve living conditions for each of the nearly02hreat-
ened species in the dataset. The social costesé timeas-
ures are calculated per hectare and depend on wdgidns

of Denmark they will be carried out in.

All this data is included in the cost-effectivenasslysis of

how the target of protecting all 900 species caadieeved
at the least cost.
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The analysis indicates that management measureseare
quired on 126,000 hectares of existing areas daifireato
ensure the protection of all analysed species.

Although many other species living in the same tadbi
will be covered by the management measures, not all
32,000 species will be covered. Thus the resultefanaly-

sis is a lower bound estimation of the extent ohaggement
measures that are required to protect the habitttall
species.

The analysis identifies a network of areas andsfithdit the
social costs of protecting the habitats of all unledd species
will be about DKK 0.8 billion per year. Some of then-
agement measures are already being carried outhwhi
indicates that the extra costs of the required oament
measures can be less than estimated here. On liee ot
hand, far from all species are included in the ysig] and
the costs of protecting all species are, thereliwely to be
higher. Altogether, it is assessed that the DKK I@ilBon
per year is a lower bound estimate of the socioecic
costs of protecting all Danish species. The masalts from
the analysis are presented in Table A.

In the analysis it is assessed that protectioomfst habitats
should be done by converting some of the decidfionest

to unmanaged forest, i.e., where there is no figrefur-

thermore, open areas should be established byindezerts
of the coniferous forest. According to the analybis living

conditions should be improved on 47,000 hectardsreft

in total (9 per cent of the total area of foresDenmark).
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Table A Costs of and management measures for protectiBanish species

Annual costs Area Share of that
type of nature

in Denmark
DKK millions 1,000 ha. ---- Per cent ----

Unmanaged deciduous forest 104 39 21
Clearing of coniferous forest 12 8 2
Maintenance of existing un- 174 79 20
cultivated nature areas
Total, existing nature 290 126
New uncultivated nature areas 326 44 P
with maintenance
(cessation of agriculture)
Nitrogen buffer zones 228 202 P
around uncultivated nature areas
Total, other measures 554 246
Total 844 372
a) DKK 844 million ~ EUR 115 million
b) This is the share of agricultural land

Note The analysis is based on information about 98@sé&ial species but will, in realitgover fa
more species. Furthermore, other management measungrotect species in, e.gtreams
lakes and coastal regions will be required. Thisosincluded in the estimated so@oenomi
costs.

The analysis also shows that 79,000 hectares ({20ep¢ of
existing uncultivated natural areas) need managernten
protect species living there. Furthermore, theterguncul-
tivated natural areas should be expanded by abs00@
hectares at the expense of agricultural land (Icpet) and
the nutrient load should be reduced. In the amslyise
nutrient load reduction is implemented by a 250 renet
nitrogen buffer zone around the relevant unculédatatu-
ral areas covering about 200,000 hectares (7 peratehe
agricultural land). In these buffer zones livestdagilities
will not be allowed, but other types of agricultupgoduc-
tion are allowed including, e.g., grazing. Evenutjio the
management measures are for agricultural landatiget is
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to improve living conditions in specific habitata the
uncultivated natural areas.

It follows from the analysis that it is not necegst@ focus
the management measures on habitats in the agralult
land such as hedges and small ponds. This is die tiact
that species living in the agricultural land argoaliving in
the forest or uncultivated natural areas and,l&mge extent,
are protected by the measures carried out to grepacies
living only in forests or uncultivated land. Thusis more
worthwhile to protect the species living in the iagitural
habitats by ensuring good living conditions in fheests or
uncultivated natural areas. However, protectioragricul-
tural habitats may still be of importance, as thesme act as
“stepping stones” between the important naturahsrso
that species can migrate from habitat to habitabeO
motives not related to biodiversity could also ifysprotec-
tion of cultural landscapes.

The costs of the management measures in forestsigre
nificantly lower than in uncultivated natural are@bke costs

of the measures in forests are only just belowdrscpnt of

the total costs of DKK 0.8 billion per year, evéiough the

measures in forest will protect more than halfhef species.
It is, therefore, of great importance to includeekts in a

comprehensive plan for protecting the species innksk.

The benefits of protecting the biodiversity

To be able to compare costs and benefits of haltiadoss
of biodiversity a great number of national and rin&tional
studies of the benefits of biodiversity are revidwd@he
studies show that the so-called existence valugsaiéct-
ing biodiversity can be higher than the direct wvatues.
Existence values reflect the pleasure people fedhd mere
existence of high species richness. Use valuesodivier-
sity include, e.g., the value of pollination ane@ talue of
diversity as an input factor in the production efrnmedi-
cines.

Due to the large degree of uncertainty about tHaevaf
biodiversity it is difficult to compare the bensefibf protect-
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ing biodiversity with the costs of implementing thean-
agement measures arising from the described agaly$s
assessed that the existence value of protectingeatey
number of species is of roughly the same magniaglthe
costs resulting from the analysis, but overalldbmparison
of benefits and socio-economic costs do not progidéear
answer to whether or not the management measuees ar
advantageous seen from a socio-economic perspective

However, the non-valued benefits are probably ahsa
magnitude that, overall, there will be a positivalue of
management measures that prevent a further deiline
biodiversity. In particular, the benefits from hadf the loss
of biodiversity can be very high when the losslase to a
threshold value where even minor changes in biosiitye
will cause a major deterioration of ecosystems.

There is considerable uncertainty about the futadee of
biodiversity and biodiversity loss can be irreveisi The
combination of uncertainty and irreversibility ditts the
use of the precautionary principle. This indicagesn more
that it is advantageous to carry out managemensumes
that will halt the loss of biodiversity.

Changes needed in the future management

The analysis shows that there is a need to chdmgfotus
of the planned biodiversity management measurdahef
target of protecting biodiversity in Denmark ist® reached
cost effectively. The present and planned meashaes, to
a great extent, been focused on uncultivated ratwess
and agricultural land. However, the analysis shothed it

is also important to carry out management measuarése

forests as many species only live in forest habit@hese
measures can protect many species and are evéinalgla
cheap.

In this analysis a complementary principle is useselect a
network of areas that cover all species at thet least.
Parts of the Danish measures have been focuserbtatp
ing individual species. This is not appropriatecsimpursuit
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of such sub-objectives can easily make it more esige to
protect all species.

The current biodiversity policy is focused on masragnt
measures in the Natura 2000 areas, which are piedom
nantly in the uncultivated natural areas. Only {ifta of
those forested areas that, according to the asalgse of
significant importance to the protection of all sigs are
part of the Natura 2000 network. The correspondimgber
for uncultivated natural areas is three fifths. Fhine
planned management measures in the Natura 200@nketw
will not be sufficient to reach the target of priieg all
species. In particular, management measures ini@udo
the Natura network will be needed in a great ddalhe
forest areas.

Part of the current Danish measures is to createnagural
areas through afforestation and new wetlands. latioa to
the objective of protecting terrestrial biodiveysithis does
not contribute significantly in the short term. Fra bio-
logical perspective it is more important to protsgéecies in
their present habitats. However, this does not nileaindue
to other considerations, e.g. recreation, it isaygiropriate
to create completely new natural areas.

Instruments

Some countries have started using flexible econamic
struments in their environmental policies, for arste, to
promote biodiversity. As an example, the OECD has r
cently recommended the use of auctions where landisv
can make their bids on how much they should be eomp
sated for undertaking a given biodiversity conskova
action on their land.

An economic instrument such as an auction is pilyar
advantageous when it is possible to choose betweery
different areas to achieve a given target. Theyarsabased
on the distribution of species in Denmark indicatesw-
ever, that there is little flexibility in the ch@&of areas. A
large fraction of the areas needs to be protectsxhuse
these areas are the only habitats for some ofpbeies. For
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these areas it is hardly beneficial to use anunsnt like
auctions for the purpose of reaching a target ofeggting
biodiversity in Denmark. In other areas and foreotpur-
poses such as recreation, auctions might be aardlev
instrument to use.

It is important that measures to conserve bioditeiare
focused and more or less permanent. General amttshn
subsidies for activities that conserve nature whierefore,
not be preferable instruments. A general subsidi vat
ensure that measures are carried out in the riglasalf, in
addition, the subsidy is short term, it will nopgort a long
term target of preventing a decline in biodiversity

Today there are only a few schemes under, e.g.Rthal
Development Programme that support more permanent
changes in land use. The use of schemes with atérny

aim should be expanded and directed to both faxest
uncultivated natural areas.

Chapter lll: Genuine Saving

The concept of genuine saving expresses total nadtio
saving including the use of natural resources andren-
mental degradation caused by economic activityllus-
trates a broader concept than the relatively namaasures
of national saving and national wealth that ares@néed in
traditional national accounts. Traditional net oadl saving
consists of changes in domestic physical capitdliamet
foreign wealth. These are by no means the onlytalapi
goods that affect our future consumption possieditand
consequently future welfare. Changes in naturepaten-
tially very important. This is true for changestiive amount
of clean air, usable drinking water, climate coiodis, well
functioning ecosystems, recreational services,lets.also
true for the use of non-renewable natural resousael as
oil and gas, and changes in renewable resourcésasuthe
fish in our waters and the extent of our forestsreéases in
human wealth in the shape of skills and technoldgic
progress are also important for future collectivefare, as
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is the state of society’s health. Changes in ab¢helements
should be incorporated in the calculation of geawdaving.

The genuine saving in Denmark in 1990-2009 is taied
to constitute, on average, 7.4 per cent of annu2P Ccf.
Table B. Positive genuine saving implies that pneggen-
erations contribute to an increase in total natiorealth for
the benefit of future generations. It should besssted,
however, that there is very great uncertainty athéopre-
cise amount of genuine saving. Not least the cafior of
changes in climate capital is uncertain. It is utae how
greenhouse gas emissions affect the climate asasdibw
climate changes will affect human welfare. Someenth
types of capital are so difficult to calculate thhey are
excluded from the total result. This is true fog.ehealth
capital, which may potentially affect genuine savivery
much.

Table B Genuine Saving

Annual average

1990-2009 1990-1999 2000-2009
------------------- Percentage of GDP ------——-

Traditional (physical/financial) 54 4.5 6.3
Human 104 104 10.3
Knowledge 0.8 0.7 0.9
Nonrenewables (North Sea) -1.8 -1.5 -2.2
Climate -5.8 -5.9 -5.7
Other air pollution -1.5 -1.9 -1.1
Ground water, forest and fish 0.0 0.0 0.0
Total 7.4 6.3 8.5

Note Due to rounding, the figures do not necessadly ap to the corresponding total.
Source Own calculations.

The decisive factor creating the positive genuiagirg is
increasing human capital, i.e., positive investrsein
education. The contribution from increases in hucepital
calculated from estimated costs make up more tfapet
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cent of GDP. At the same time there is consideraldar

and tear of natural resources. The extraction dtirah
resources, climate damage, and other pollution have
duced genuine saving, on average, by around 9qdraf

annual GDP .

The traditional concept of change in national weatt a
narrow sense, net saving in physical and financaglital,
has contributed 5% per cent of GDP annually, onmage
during the period. Additionally, growth in the quidy of
knowledge capital contributes % of a per cent ofPGD
annually.

When the 1990s are compared with the 2000s, @da that
genuine saving has increased considerably. Theedarg
contribution to the increase in saving is a positihange in
financial saving (net acquisition of foreign wealtiRe-
duced air pollution also adds to the increasejdabunter-
balanced by extraction of fossil fuels in the Danpart of
the North Sea, which has also increased from onad#eto
the other.

Genuine saving, as calculated in this report, carbe
interpreted as the saving made by the Danish ptpula
themselves during the period. Changes in enviromahen
conditions in Denmark are, to a large extent, duenis-
sions from other countries. Most of all, this igérfor the
climate problem, where global greenhouse gas eonissi
ultimately are decisive for consequences in Denmark
Danish greenhouse gas emissions constitute onlyt &b2
per cent of total global emissions and consequettlyot
influence the extent to which Denmark will be aféet by
future climate changes.

The climate problem is the source of the largesglei
negative contribution to Danish genuine saving. ¢akeu-
lations consequently support the interpretatiort thés in
the interest of Denmark to work for an ambitiousbgll
climate policy. But it should also be pointed cuattunilat-
eral Danish emission reductions are practicallygm&icant
in this context. The effect on the global climafeaagiven
emission reduction will be the same no matter whbhee
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reduction takes place, and reduction costs arerlowmany
other countries than in Denmark. For given costsrttost
beneficial effects will be realized through intefonal
arrangements that reduce wherever it is leastycostl

The indicator of genuine saving shows whether &utur
consumption possibilities, in a broad sense, aoeedsing
or increasing, and, consequently, it is an indicaif the
sustainability of the present situation. There anany
uncertainties connected with its assessment, aama tls a
need for further development and refinement of rifeth-
ods. However, the concept already seems to be bre o
number of relevant indicators for measuring sustaility.

Taxation of resource extraction in the North Sea

The Danish government has recently announced awef
the system of taxation in the North Sea extractiector. As
the value of the resources being extracted in thehNSea
is very large, whether the present taxation arrareges are
suitable is an important issue. The extractionostil fuels
from the North Sea is linked with the earnings afoasid-
erable rent that exceeds the expected income eafiaed
corresponding investments in other industries. Kinisl of
rent is known as a resource rent.

The Danish state, and consequently the whole Danish
population, has the property rights to the resauinoethe
ground, whereas private companies have been esdrust
with the task of localising the resources and etitng them

for sale. Consequently, a natural starting prircipor
taxation of the extraction sector would be that dgbogern-
ment should appropriate the value of the resouraeis left
over after the extracting companies have receivezhson-
able return to their investment. This is equivalensaying
that the actual resource rent should be allottetheogov-
ernment. The situation can be compared to otheasare
where the government purchases services from privat
companies. Generally, in such cases the governh@nan
obligation to ensure that it does not pay an urssardy
high price for the given services.
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Calculations in the report suggest that the extradhdus-
try has earned a before-tax return of around 60cpet of
the invested capital annually during the years 2004 and
that the after-tax return has been around 24 pet. dde
after-tax return is consequently around three tiaedigh
as thebeforetax return in industry and non-financial com-
panies generally. This reflects the fact that tkeaetion
sector earns a considerable share of the rescemc@m top
of the average return earned in other industriespite the
present special hydrocarbon tax rules.

There seems to be considerable scope for highatidax
before the effective tax rate becomes unrealityidagh,
should the government wish to appropriate a laspare of
the resource rent. A hydrocarbon tax commissiorsisting
of civil servants, which in 2001 analyzed the taxditions
in the North Sea extraction sector, suggested fattafe
tax rate on the resource rent of 84 per cent. InMdyp the
government, under certain computational assumptions
appropriates, on average, around 85 per cent akwirce
rent in the Norwegian oil and gas fields. Under siagne
assumptions the Danish government would receivanaro
71 per cent of the resource rent in the Danish phathe
North Sea. The government share in Denmark is rinush
lower than in Norway.

In principle, it is possible to arrange the taxtlodé income
from the extraction sector in such a way that ieslmot
distort the incentives to extract the resourceanrefficient
manner. The way to do it is to specifically measamd tax
the resource rent itself. Even a very high tax lwn super-
normal return of the resource rent will not detatianal
investments, given that the companies can deductlat
vant expenses for their operations and investmamthjd-
ing a normal return to investment, before the tasebis
determined, and given that profits and deficits meated
symmetrically. The aforementioned hydrocarbon tam-<
mission specifically recommended the introduction ao
neutral tax system on the extraction sector inNbgh Sea
along similar lines.
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English summary

The present taxation differs from the principlesaafieutral
tax. There are no allowances for returns to thessted
equity capital. Conversely, there is an allowant&® per
cent of the cost of new investment. Also, defititat are
forwarded do not earn interest. These deviationsfa
neutral system will distort the investment inceesivif the
missing allowance for company equity is countenhedal
by the extraordinary investment allowance, the agdrbon
tax can be seen as an approximate tax on the cescemt.
Whether the two deviations from the neutral taxngple
counterbalance each other in practice depends\@riety
of different conditions, which makes it difficuth tonclude
how close the actual tax is to a neutral tax on ghee
resource rent. Consequently, it is hard to say imoportant
these deviations will turn out to be for future @éstments in
the sector.

Altogether, a number of considerations speak indawf a
more reasonable division of the extraordinary emsithat
are obtained through the extraction of the natrgsburces
in the Danish part of the North Sea. The governrsaotld
obtain a larger share of the resource rent tharn ehsues
from the present tax rules. At the same time, cmration
should be given to whether the tax system couldrebe
formed so as to result in a less distorting taxhef extrac-
tion activities. However, the legal conditions @ulling
from the particular compensation clause in the gmes
agreement between the government and Dansk Undeigru
Consortium (DUC), the main private extraction compa
may impede some reasonable changes. Therefore,ithar
need for a thorough clarification of the legal posities for
either changing the tax system within the settifigthe
present agreements or renegotiating the agreeroetitas
the mentioned improvements can be realized.
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