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I ntroduction

1. In recent years wealth stocks have attractedeasing policy attention. Recent
developments, like the global financial crisis, whbat changes in wealth stocks may have
serious consequences for the entire economy. Fongbe, the decline in real estate prices
in the United States played a crucial role in teeent economic downturn. In addition,
policy attention is also more and more directedas the sustainable use of natural
resources such as energy, water and land.

2. While in general financial and fixed assetswaedl covered in the national accounts

of a wide range of countries, so far relativelylditattention has been given to measuring
natural resource assets. As in the Netherlandsiralaassets like land and mineral and
energy resources may represent a considerableoptré total net worth of an economy.

Moreover, land and subsoil asset values tend tmbeh more volatile than the value of

fixed assets. Reliable estimates of natural assetsherefore important for understanding
economic developments.

3. This report presents non-financial balance shettand and subsoil assets for the
Netherlands, covering the period 1996-2008. At #tégge only the most important land
categories are included, i.e. agricultural landndlaunderlying dwellings and land
underlying non-residential buildings. Estimatessobsoil assets include in addition to oil
and gas reserves resources like clay, gravel asdltimestone. The Netherlands does not
benefit from the presence of other mineral depdikiésmetals.

4. Balance sheets for non-produced assets areshaases requisite when determining
a nation’s net worth. In the case of the Nethedaridese balance sheets are also used to
increase our understanding of economic growth. t@hgervices derived from natural
resources will be included in the Dutch growth acds. So far, in the Dutch growth
accounts, capital service inputs have been restritdb fixed assets and oil and gas
resources only. As a negative consequence, changessets not covered in the growth
accounts (inventories, land and other subsoil gssate reflected in the multi-factor
productivity change. With the introduction of thesatural assets in the Dutch growth
accounts, the quality of multi-factor productivichange measures will undoubtedly
increase. Therefore the development of full-fledgezh-financial balance sheets also
represents an important step in completing the IDgtowth accounts.

5. This report is structured as follows. Sectiowlicusses the compilation of balance
sheets for land while section Il deals with thémesubsoil assets. Balance sheet results are
presented in section V. Section V sums up andligigts a number of unresolved issues.

Land

6. Determining market values of land is not stréfigiward. In many cases land values
cannot be separated from those of buildings andtsires. Separating these values may
require some assumptions. Furthermore, one mayaxtether all land should be valued,
particularly land under government ownership dirictsed for public purposes. A last
conceptual issue concerns the distinction betweed lownership and land use. Since
letting of land does not fall within the productibnundary, problems with the consistency
between inputs and outputs may arise. All thesgessire further discussion in subsection
A. Subsection B discusses estimation methods wilesection C describes the balance
sheets breakdown by industry and institutional@ect
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Valuation issues

Land valuation

7. In the System of National Accounts (SNA) thefpneed way to value assets is by
market valuation. For land these values can bevelérirom information on sales and

purchases of land. For agricultural land this méthan be applied quite easily. However,
land very often changes hands together with bujlsliand structures. Using land values
derived from transactions without buildings as exgrfor land values underlying buildings

and structures may easily lead to downward biaEks.reason for this is that most land
without structures is located at the outskirts itiEs or in rural areas, whereas most land
underlying buildings is located within urban areslsere land prices are usually much
higher.

8. The only alternative is to separate the valubuildings from real estate transaction
prices. These transactions usually concern landbaiiidings or structures on its surface.
Separating building values from real estate traimagrices would do the trick. In this
context it is important to notice that the pricédsgwo identical houses (or buildings) may
differ on different locations. Such price differeiscare for example the outcome of
differences in the presence of environmental arroamenities (e.g. the presence of
recreational parks, highways, public services, jofportunities). The benefits and
inconveniences of a particular neighbourhood areiocoisly reflected in the land
component of real estate prices. By purchasingeaepof land one will also obtain the
quality of its surrounding area.

9. Considering a building as a self standing aapetrt from the land leads to the
following useful definition:the value of a building or structure, excluding ttaad on
which it is built, is equal to the depreciated alaf obtaining the building or structure.
Since the depreciated value of buildings and sirestare measured (at a macro or meso
level) by way of a Perpetual Inventory Method (PINhese indirectly measured asset
values for buildings and structures can be usesefmrate land values from real estate
values.

Scope of balance sheetsfor land

10. In the European System of Accounts (ESA) altllaubject to ownership should be
valued on the basis of its market price. In caseapr ownership cannot be identified, the
government could be considered the land owner lfgutte In this way all land within the
borders of the national territory is in principlepresented in the nation’s balance sheet.
However, some land categories, like remote andcesgible deserts or tundra’s, may have
close to zero markets values. Generally, one magaeball privately owned land to have
positive values.

11.  For certain parts of government owned lana; ldnd underlying public roads, one
may argue that their values are already includethénvalue of adjacent privately owned
land. Determining a value for this government owlzedi in the balance sheet may in these
cases lead to double counting. On the other hamelntay argue that this surplus value of
the adjacent land resembles a spill over effectiwmeans that the government owned
land should be valued in addition to the privatelyned land. However, spill overs could
only come into being in case the government owaed Wwould have a demonstrated value
on its own. Independent asset values do not seeexitd for roads that have only one
function, namely giving access to residential areas

12.  This double counting issue arises when theevafuprivately owned land is based
on the expectation that the government will neitbglt land nor will change its use. This
may for example be the case for land underlyinglsand public parks. The value of most
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privately owned land depends, among other things,it® accessibility to the public

infrastructure. An accessible house (including ldved) has usually a higher value than a
remote house next to a dirt road. This surpluseséducreated by roads or public means of
transport with which the house is easily accessifleis surplus value follows the

landowner’s trust that the government will neitkell the land underlying these roads nor
will use it for other purposes. As soon as the goweent would reallocate the land

underlying roads, the adjacent privately owned landuld quite likely decrease

substantially.

13. A second argument against valuing land undeglyoads is that it does not seem to
have a real market value as long as it is usedi@s $n the Netherlands, as in many other
countries, the government develops spatial zonlagspin which the use of land to various

purposes (agriculture, dwelling, office locationafure, etc.) is predetermined. Land prices
are largely determined by the kind of economic\étitis this land is allowed to be used for.

Changes in zoning plans will lead via the other nges in volume of assets (a

reclassification of land use) to changes in thénat balance sheet positions for land.

14.  Based on these arguments, but also due to neeasut difficulties, land underlying
public infrastructure is not valued as such inBEhech national balance sheet for land. Only
government owned land underlying dwellings (EA.2Hrd EA.2121), land underlying
non-residential buildings (EA.2112 and EA.2122)iagdtural land and associated surface
water (EA.22) and construction land (Part of EA21® included. Excluded is all land
used for transportation and utilities (EA.2113 &W.2123), wooded land and associated
surface water (EA.23), mayor surface waters (EA&+%) other land (EA.25).

Land ownership versusland use

15. Like any other type of asset, the value of lahduld be recorded in the balance
sheet of its economic owner. However, land ownershid land use may be in distinct
hands. At least two situations can be distinguisheibtly, the land owner (usually the

government) may provide free access to the laradmslic service. This is for example the
case for land underlying public roads or parks.eAahd possibility is that the landowner
charges the use of land. Examples are the reng€udtural land or land underlying

buildings. The building itself may, or may not bebgect to the rental agreement. Land
rents, or natural resource leases more generadly, areate problems when accounting for
the full cost of production including the use ofural resources like land.

16.  According to the SNA income derived from reseuleases should be recorded as
property income in the income distribution accodrtis means that rent payments are not
directly reflected as production cost in the prdac(or income generation) account of the
land user. For tenants (for example farmers) thsvés a somewhat distorted picture:
(agricultural) output associated with the use of tand is properly recorded in the
production account while the cost of using landas explicitly accounted for. As such the
production account may show operating surplusesiged incomes which could partly be
wrongly interpreted as profits. The omission ofdan the production account may also
lead to distorted productivity and profitability asures. Multi-factor productivity change
can be understood as the volume component of abilfty changé.

The System of Environmental and Economic AccouBEHA), to whom the SNA refers when
disaggregating land, does not state clearly undiciwasset type land like construction land, land
underlying graveyards and dumping grounds shoulctberded.

This interpretation is not possible when the nassical model is used, since in this case, prafés
zero by definition.
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17. Land is a non-produced asset and as such gheftasing land could never appear
as intermediate consumption in the production astofithe tenant. Alternatively, the cost
of land use could be reflected as a subcategotfieotenant’s operating surplus or mixed
income. The actual rent payment will subsequentigpws up in the income distribution

account. As a consequence land balance sheetsddugtivity measurement need to be
established on the basis of land use instead dfdamership.

M easur ement issues

18. In the Netherlands land use statistics areyaskerce in the compilation of balance
sheets for land. Land use statistics provide ako@an of all land (and inland water
bodies) in the Netherlands into types of land. Taeybased on aerial photographs and are
published about every three years. Using land tadistics ensures consistency between the
sum of the areas of all types of land and the ttad of land in the Netherlands.

19. A disadvantage of using land use statistitlastheir classification does not always
align with SNA classifications of economic actiesi and assets. Land under small roads
within neighbourhoods is for example classifiedaasl underlying dwellings. Furthermore,
the delineation of land areas is not necessaryrditp to the SNA, for example with
regard to associated surface water. However, thd lzse statistics are still the most
comprehensive source available.

Agricultural land

20. In the case of the Netherlands agriculturad lEnsubdivided into two groups: open

farmland and land underlying greenhouses. The sadaita that exist about the difference
in prices between land for cattle breeding and fandrable farming show that these prices
are fairly equal. A distinction between these tvirodk of open farmland does not add much
extra quality to the estimates. For open farmlamtistinction is made between leased and
non-leased land. Data shows that the average foickand encumbered with a lease is
about half the price of land not subject to leasgtr@cts.

21.  The agricultural census is being used to imiatp and extrapolate estimates of open
farmland as derived from the land use statisti¢gs Bnnual census provides data on the
use of agricultural land. The agricultural landfaoe according to the agricultural census is
about 18 percent lower than the land surface derfvem land use statistics. Unlike the
agricultural census, the land use statistics irelddr example farmyards and land
underneath farms. Both statistics show rather ammiites of change in agricultural land
which indicates that the agricultural census isuéable source for interpolation and
extrapolation.

22.  Several sources are used for determining tice er hectare of agricultural land.

For different time periods different organisationave been responsible for measuring
prices of agricultural land. The most recent dadene from the Economic Institute for

Agriculture (LEI). All data sources provide the wgkted average price per hectare of
agricultural land for the whole of the Netherlarads well as for different regions. Since
outcomes from the various data sources are withinparcent margin of each other, they
are used in combination as a continuous time séries

24. The value of the agricultural land is subsetiyedstimated by multiplying total
agricultural land by the average price per hectatés means that farmyards and land
underlying farms is given the same price as ako#gricultural land.

3 Comparison is possible because of overlapping periods.
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25.  Flower and vegetable cultivation in greenhousgsesents a significant industry in
the Netherlands. For land underlying greenhousas, fdom the agricultural census on total
areas, and changes therein, aren’'t anything likeddtta from the land use statistics. The
main reason is that (depreciated) greenhouseseneaisingly used for alternative non-farm
purposes, like storage of camper trailers and va@hs. agricultural census only registers
land actually used for greenhouse farming. Duat¢& bf alternative data sources, year-by-
year estimates are derived from linear interpotetiand extrapolations. The estimated area
of land that is used for agricultural purposeseasivied from the agricultural census while
the remainder, which is used for non-farm purposesclassified as land underlying
structures. Since all land underlying greenhousayg be used both for farming and non-
farm purposes, it is assumed that prices are équbbth types of land use.

26. Values of land underlying greenhouses are ddrivom LEI data. These prices
exclude the value of greenhouses but include laddevsurpluses due to infrastructure
connections like power grids. It is not clear wigeth will be possible, or even necessary,
to exclude these supplementary values. Since ideggrconstructed and owned by private
parties who would have the freedom to sell it toeos, this example seems to constitute a
spill over.

27.  Another concern is that the price per hectdrdand underlying greenhouses

depends on how square a parcel is. A square parcgheaper to heat which tend to

increase its price. Unfortunately, good data ondbetours of greenhouses is unavailable.
This means that some additional assumptions amdedee

28.  The resulting average price per hectare isespently multiplied by the total land
area underlying green houses to arrive at a tetalkvof land underlying greenhouses.

2. Land underlying dwellings

29. Land underlying dwellings is measured by suling the depreciated value of
dwellings from total property values as derivedirtax registers. In the Netherlands there
is for tax purposes a register including the (stledp WOZ value of each dwelling
including land® These values are based on actual transactionspaicé provide as such
accurate estimates, despite the fact that the Wé&deviags the market value with a few
years. A price index for existing owner-occupiedetiimgs is used to estimate values at
current prices. Although this price index takesdhof price differences between different
kinds of dwellings, it does not correct for the average increasing size of dwellings in
time. As such the price index probably suffers framupward bias. No data on the size of
this bias is available, so for the time being thpeeted bias is being ignored.

30. The Perpetual Inventory Method (PIM) is usedi¢termine the depreciated cost of
dwellings. The PIM measures the net value of dwetliexcluding the underlying land, but
including the depreciated value of ownership transbst. Since the WOZ value represents
the price for which dwellings are expected to bkl,sih will exclude cost of ownership
transfers. Therefore, land values are determineduiyracting the PIM values excluding
ownership transfer cost from the WOZ values.

31. Not only land values but also volume changelamad use can be derived from the
above mentioned sources. It is important to empgkasiat volume changes of land are not
necessarily equal to changes in concomitant lapdsarThis is because land underlying
dwellings can not be treated as a homogeneous &sset prices in city centres are usually

In the Netherlands, a number of taxes are baséldeoownership of dwellings or buildings. This is
laid down in the Dutch Real Estate Appraisal Act@¥y. The value that the government
subsequently assigns to each dwelling or buildsngpiled the WOZ value.
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much higher than those in smaller villages. In fica¢ the year-by-year volume changes of
land underlying dwellings appear to be higher tilae corresponding increases in land
underlying dwellings. This is consistent with tleetfthat in the Netherlands a larger part of
dwellings are being built in the densely populateéas where land prices are above
average. However, the plausibility of these resu#isds to be further investigated.

Land underlying non-residential buildings

32. In principle the value of land underlying nasidential buildings can be estimated

in a similar way as that of land underlying dweifin WOZ values are available for almost
all non-residential buildings with the exceptiontak exempted buildings like churches.

Unlike dwellings, WOZ values for non-residentialildings are not based on actual

transactions. Transactions in non-residential lnijsl take place less frequently. Various
alternative methods are being applied by the talxaities instead to determine these WOZ
values. When possible, the net present value ofdutentals is applied as an alternative
valuation method. In other cases, the depreciasdakevof construction costs is used based
on extensive guidelines.

33. In theory, these WOZ values should provide aeable estimates. In practice
however, PIM based values of the non-residentidtlimgs (excluding land) appear to be
higher than the corresponding WOZ values (includthg land). The service lives
underlying the PIM as applied by Statistics Nettuedls are quite similar to the ones used
for estimating WOZ values so this can not explaiis tack of correspondence. However,
differences may result from deviating depreciatigmofiles. The approximately
geometrically depreciation profiles as applied btiStics Netherlands are in accordance
with the OECD handbookeasuring Capital On the other hand the WOZ values are based
on linear depreciation which will lead to lower nesset values than those based on
geometric depreciation. This may (partly) expldie inexpected difference between the
two estimates.

34. Therefore, PIM values of non-residential buigh (excluding ownership transfer
cost) are recalculated with the help of linear defation profiles. These values
subsequently subtracted from corresponding reveduda/OZ values to arrive at the
required asset values of land underlying non-regide buildings. As mentioned
revaluation is needed since WOZ values lag thénfagtd) market prices.

Assigning owner ship and use

35. The use of land balance sheets for productigityalysis purposes requires a
breakdown by institutional sectors as well as bgustries. The institutional sector
classification is particularly used to calculatealtle stock estimates. Breakdown by sector
is based on ownership. The industry classificaisomased on the use of land in production.
The industry classification poses the biggest moilsl and is therefore discussed first.

Industry classification

Agricultural land

36.  All open farmland is assigned to the indusgsiculture, forestry and fishing. This
includes all land underlying greenhouses used iricaltural production. For land
underlying other greenhouses, an estimate is madeecarea (and value) of land that is
occupied by garden centres, based on the numbgardén centres and their average size.
This asset value is assigned to the industry retdle and repair. All other land underlying
greenhouses (sidelines) is assigned to agricultorestry and fishing.
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Land underlying dwellings

37. When a dwelling and underlying land are subjecine lease contract, the combined
rent(al) payments are in the national accountsrdezbas the sale of a service. In this case,
the lease of the land and the generated incomanstfall within the SNA production
boundary. As a result, from a production perspectihe use of this land needs to be
assigned to the landlord. When only the underlyiangd is leased separately from the
building, the lease falls outside the productionrutary and the lessee is therefore deemed
the user.

38. In the Netherlands, the use of land underlgiwgllings in production is assigned to
the following industries: real estate industry (Uting owner-occupied housing), insurance
and pension funds and government. This allocatobaised on the value distribution of
dwellings.

39. The use of annual business reports for asgigmiare precisely land underlying
dwellings to insurance and pension funds is sulfjedurther research. In addition, the
division of land underlying dwellings between tlealrestate industry and the government
needs also further consideration. These improvéhates could be based on data on land
leases which are common practice in some Dutch cipatities.

Land underlying non-residential buildings

40.  Dividing land underlying non-residential builds by industries poses the biggest
problems. Some industries are located in densgylpted areas (retail trade, hotels and
restaurants) while others are located outside uabbeas (e.g. manufacturing). An allocation
based on the industry-by industry distribution afnsresidential building ownership
(excluding land) is quite probably a less relialvkey forward.

41.  Alternatively, an attempt was made to link W®Z register to the business register.
The WOZ register records among other things theemseés, property values and names of
the owners. The International Standard Industri@ass€ification (ISIC) industry codes of
owners are not recorded.

42. At Statistics Netherlands, among other thingsmpany names, addresses and
industry coding are recorded in its business registinking both registers appeared
infeasible since business names in both registeraat standardised. Only a small subset
could be matched. Linking addresses also failece Bhbsiness register often includes
contact addresses of companies. When several caespare located in one building, it is
impossible to determine which of them, if any,tie tactual owner. Due to these and other
problems, the resulting link between the WOZ regisind the business register proved too
incomplete and biased to be used for statisticglgaes.

43.  This means that some sort of shortcut seemsoidable. An option that is currently
used is to divide all industries into two groupeeayroup with high land value — property
value ratios and a second group with relativelydownes. The first group would typically
be represented by those economic activities coretewt in city centres but occupying
buildings with a restricted number of floors. Ohwsty, tall buildings are more expensive to
build leading to lower ‘land value — property vdlugtios. The first group is assumed to be
represented by industries like retail trade, hateld restaurants, and education. The ratio of
the first group is assumed to be twice as highhas af the second group. Based on this
assumption land values can still be distributedtloa basis of non-residential property
ownership by industry. In future research, an etioapwill be made for banking and

® For land underlying non-residential buildings #aene argument applies.
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insurance companies, for which annual reports mpgear to be valuable additional
sources of information.

Owner ship by institutional sector

44.  Statistics Netherlands is about to releaséhioffirst time balance sheets for land by
institutional sector. Unlike measuring the use arid by industry, the balance sheets by
institutional sectors will be based entirely on @nship. In many cases ownership can be
derived from information on the economic use ofdla®@bvious exceptions are leases of
agricultural land and land leases separate fronidingss. For agricultural land, the
agricultural census provides for some reportingrydaformation on land leases. This
information is combined with government reportsgmvernment ownership of agricultural
land. Local governments are usually the lessoraofdlleases separate from buildings.
Further, data on rent income received by governnienised to estimate government
ownership of land.

Subsoil assets

45.  The Netherlands benefit from the presence wérs¢ different types of subsoil
assets such as oil, gas, clay, peat, sand, salelgand limestone. Over the last two or three
decades, the exploitation of remaining coal resehas appeared economically infeasible
and as such no economic value is assigned to tteedeposits in the national balance
sheet.

46. In practical terms, two categories of subssfleds can be distinguished: those with
‘finite’ and ‘infinite’ service lives. Of courseruly infinite subsoil asset deposits do not
exist. However, some asset deposits are suffigieafibndant to guarantee service for the
foreseeable future. For practical reasons, whieéhexplained in subsection B, one may
assume these asset deposits as being infinite.

47.  Subsection A deals with the finite natural teses oil and gas. All other subsoil
assets are discussed in subsection B.

Oil and gasreserves

48.  An elaborated methodological description ofnesting oil and gas reserves in the
Netherlands is given by Veldhuizen et al (2009)his report provides only a short
overview.

49. Asset values in the national accounts shoulifieate as much as possible
representative market values. Since observed maghees for transactions in oil and gas
reserves are not widely observed, net present \Gdimilations are used alternatively to
determine the monetary values of oil and gas resefWhe future income flow is calculated
by multiplying projected yearly physical extractiowith the expected income per unit of
the reserves, the so called unit resource rent.

50. Physical extraction patterns may be derivednfrdata on remaining available
reserves and (expected) extraction scheduieshe Netherlands, data on available reserves

Veldhuizen, E., C. Graveland, D. van den Bergah%. Schenau (2009Yaluation of oil and gas
reserves in the Netherlands 1990-2Q(atistics Netherlands, The Hague-Heerlen, disonogaper
nr. 09029.
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and physical extraction are derived from a serfagports ‘Oil and gas in the Netherlands,
1987-2007’ by the Netherlands Organisation of AgpiBcientific Research (TNO). Future
extraction schemes are based on remaining reseslissrved extraction trends in recent
years and on government induced limits to maximwinaetion levels. These predictions
result mostly in linear declining extraction scheme

51.  The unit resource rent is calculated endogdnotike (exogenously estimated) user
cost of capital of the fixed assets and the puoéitgrfor secondary economic activities are
subtracted from the gross operating surplus ofrtiieng industry to determine the resource
rent for oil and gas extractioAsSubsequently, this combined resource rent haseto b
assigned oil and gas extractions. Due to lack td,d&is division is for now entirely based
on production value ratios.

52.  For both oil and gas, the individual resourmets are subsequently divided by their
physical extractions to arrive at their unit reg@urent. Due to large price variations, these
unit resource rents are highly volatile. Expectedlufe income streams are therefore
resource rent predictions based on three year gegra

Other subsoil assets

53. Inthe case of the Netherlands, other econdiyisignificant subsoil assets are clay,
peat, sand, salt, gravel and limestone. In priecifhlere economic values can be assessed in
a similar way as that of oil and gas reserves. Datthe physical reserves of these assets is
however not available. The abundant presence afetheserves makes deposit quantity
assessments relatively meaningless. For exammedehpletion of sand in the Netherlands
is not expected to occur anytime soon if ever. Télative insignificance of these other
subsoil assets in terms of economic value is anatt@son why extensive research on
available reserves has not been carried out.

54.  Alternatively, asset values of each of thesetgsare based on the assumption of
infinite service lives and future income streamss the net present value method
increasingly discounts income receipts further aimatpe future, errors made in this regard
seem relatively small. It is assumed that futurauah extractions equal to the average
extraction in the past three years. Data on phlsix@actions are obtained from several
government agencies.

55. A consequence of infinite physical reservethés omission of depletion of these
subsoil assets. The size of extracted quantities et have any influence on remaining
deposits. As such physical balance sheets for thdssoil assets are meaningless.

56. In the Netherlands, two industries are respador the extraction of each of these
other subsoil assets: (non energy) mining and themical industry (as secondary
production). An endogenous resource rent calculab@sed on the production account of
an industry which does not carry out mining operagias a core business (like chemical
industry in the Netherlands) may lead to seriousisueement errors. Alternatively, all
resource rents, also those captured by the chenmchistry, are derived from the
production account of the mining industry.

The future income is based on the expected giiraschedule at the moment of valuation, not @ th
actual extraction as is measured years later. @&son behind this is that we want to value the
reserve at the moment the balance sheet is made obdhe realised (future) extractions are not yet
available at this moment.

8 In the Dutch national accounts, extraction ofamitl gas is classified in a single industry.
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57.  As for oil and gas, the resource rents of tleosubsoil assets are being determined
by subtracting from gross operating surplus thegexously estimated) user cost of capital
of fixed assets. Micro data show that for the ye&9185, 2006 and 2007, the ratio between
gross output and resource rent is for most sutessiets fairly similar for all types of
subsoil assetsThe total sum of resource rents is therefore athet to the different subsoil
asset categories according to their correspondiogugtion values®

58.  Each individual resource rent is subsequerntligled by its corresponding physical
extraction quantity to arrive at a unit resourcet.r&his (three year average) resource rent
is used to determine the discounted (infinite) fatincome stream and as such the net
present values of each of these assets.

59.  Since both real unit resource rents and yganlsical extractions are assumed to
remain constant over (infinite) time, the net preésalue of future rentals can be simplified
to the yearly expected (real) resource rent dividgdhe (real) discount rate. As a real
discount rate is set at 4 per cent, the value ®btibsoil assets therefore equals 25 times the
expected real resource rent.

Results

60. Table 1 shows for a selected number of yeagsDthtch balance sheet of non-
financial assets. In 2008, the total value of alh4financial assets was approximately 3500
billion euro. Natural resources comprise 39 pert @érthis value. However, in 1996, this
was only 22 per cent. The values of land and subseets have thus increased much more
than those of produced assets. This is mainly aemaf holding gains. In 2008, the unit
price of land was over 4 times the unit price irP@9whereas the unit price of natural
resources was over 2.5 times the unit price in 1996

61. Land underlying dwellings comprises the majart pf the value of natural assets.
Due to increasing land scarcity and the tax-dedilityi of mortgage payments, the value of
land underlying dwellings has grown to little undetrillion euro in 2008. On average, its
value is approximately equal to the total valuedefellings themselves. Land underlying
non-residential buildings by contrast equals orilypér cent of the value of non-residential
buildings.

62. The value of subsoil assets consists almosteBnbf the value of the reserve of
natural gas. A large gas field in the northern pathe Netherlands is the major contributor
to this value. The remainder of the subsoil assgigesent less than 10 percent of the value
of natural resources.

For the extraction of salt, results are incongkisFurthermore, micro data on sand and gravehcan
be separated, so it is not completely clear whettieratio is also similar for the extraction ains!

and gravel separately.

For other subsoil asset categories, the methodivaling the resource rent into different typds o
subsoil assets is therefore equal to the methodifiing the resource rent of oil and gas. Unfike
oil and gashowever, the division of other subsoil assets ppsued by evidence from micro
data.

11
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Table 1
Balance sheet of non-financial assets

199¢ 2000 2005 200¢

billion euro

Land 264 753 1042 1212
Land underlying dwellings 174  56€  83¢ 97¢
Land underlying non-residential buidlings 46 11C 144 151
Agricultural land® 43 74 60 82
Subsoil assets 68 71 11C 17¢
Oil and gas reserves 66 66  10% 172
Other subsoil assets 2 4 6 6

Natural assets 332 823 1152 1389
Fixed assets 1052 1302 1651 189z
Inventories 55 68 72 79
Consumer durables 98 12¢€ 14¢€ 157

All assets 1538 2319 3022 3518

# Includes land underlying greenhouses used for mpictdtural purposes

63. Table 2 shows complete asset accounts foralaesources in the Netherlands. On
the national level the acquisition of assets i©Zgy definition and therefore not shown.
Land acquisitions will definitely appear in the etsaccounts of individual sectors.

64. In 2006, the value of natural assets increastd79 billion euro. Most of this was
due to price changes. All other changes in assetaiated to only minus 1.4 billion euro.
For land, the other changes in assets totalledlibrbeuro. This is caused by an increase in
the area of land underlying dwellings at the expen$ agricultural land. Since land
underlying dwellings is much more valuable thani@gdtural land, substitutions between
these two categories will lead to substantial vaupuality) changes.

65.  For subsoil assets, the other changes in votataed minus 6 billion euro. This is
caused by the net depletion of natural resourcesedent years, only few new deposits
were discovered in the Netherlands. The “other sillbssets”, showed a small increase in
the volume of the reserves, representing 80 mikioro'* This volume increase is caused
by an increase in the yearly extraction volumethefe natural resources.

1 n table 3, this is rounded off to zero.
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Table 2
Balance sheet of natural assets, 2006

Opening balanc Revaluation Other change Closing balance

sheet in assets
billion euro

Land 1042 50 5 1098
Land underlying dwellings 839 45 5 88¢
Land underlying non-residential buildings 144 3 0 147
Agricultural land® 60 0 62
Subsoil assets 110 30 6 13z
Oil and gas reserves 103 31 -7 127
Other subsoil assets 6 -1 0 6

Natural assets 1152 80 -1 1231

2 Includes land underlying greenhouses used for mpicwtural purposes

66. Table 3 shows the exploitation of natural reses by industry. This table is also
available at the level of 57 industry branches.agdebe aware that this table does not
necessarily identify ownership but sometimes uspeeially in the case of agricultural land
and subsoil assets, as explained in chapter Il.r GOeper cent of the value of natural
resources is allocated to financial and businesgitées. Most of this value consists of land
underlying dwellings. Obviously, this value repnetsereal estate activities including owner
occupied dwellings.

Table 3
Natural assets by industry, 2008

Land Land underlyintLand underlyin¢ Agricultural ~ Subsoil assets

dwellings buildings land?®
billion euro
Agriculture, forestry and fishing  93.E 0 11.0 82.£ 0
Mining and quarrying 0.2 0 0.2 0 177.0
Manufacturing 13.t 0 135 0 0.7
Electricity, gas and water supply 2.1 0 2.1 0 0
Construction 1.7 0 1.7 0 0
Trade, hotels, restaurants and
repair 20.¢ Q 20.7 0.1 0
Transport, storage and
communication 7.0 0 7.0 0 0
Financial and business activities1003.4 975.2 28.2 0 0
General government 50.C 3.€ 46.4 0 0
Care and other service activities 19.7 0 19.7 0 0
0
Total economy 1211.8 978.7 150.6 825 177.7

2 Includes land underlying greenhouses used for mpicwtural purposes

13
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V.

Futureresearch

67.  This paper introduces the recently developedfimancial balance sheets of natural
resources for the Netherlands, covering the petRfb to 2008. Although this work leads
to a first impression of the total wealth represdrivy non-financial asset ownership in the
Netherlands, several outstanding issues remain.

68.  First, estimates of land are still somewhatoinplete. Construction land and

privately owned recreational land are not yet ideld. Furthermore, land underlying tax-

exempted buildings, like churches, are excludedek since no data on the value of these
real estate objects is available from the tax teggs Future work should result in additional
estimates for these remaining land categories.

69. Second, the breakdown of land use by industegla improvement. For the banking
and insurance industries, data from annual repogyg be used to estimate the value of
land. The distribution over all other industrie®sld also be improved. Using the current
breakdown of buildings and dwellings by industrge® problems when price changes vary
across industries. A relative price increase ofdings in one industry leads to higher asset
shares of buildings. Since the distribution of tmelerlying land is based on these shares,
changes therein my affect land volume changes @inttustry level. This is an undesirable
outcome. A way forward might be to use the breakdoivthe volume change in buildings
by industry to divide the volume change of landiitdustries. This method needs to be
explored further.

70. Third, due to data restrictions with regard pi@duction costs, the combined
resource rent is divided between oil and gas orb#ses of production value shares. This is
probably an inaccurate allocation method since egpedicate that per unit extraction cost
are higher for oil compared to natural gas. Assalteresource rents for oil and their asset
values are likely to be overstated. Future reseaeells to focus on these cost differences.

71. Fourth, the Dutch balance sheets still nedzbtbroken down by institutional sector.
This will allow direct confrontations between totesets positions and liabilities by sector
leading to sector based measures of net worth.Wbigd in turn provide a clearer picture
of recent economic trends such as the possibleeqolesices of increasing (mortgage) debts
of households compared to their ownership assewmmplete balance sheets by
institutionalsectors will therefore certainly inase our understanding of the economy.




