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JOINT OECD/UNECE MEETING OF NATIONAL ACCOUNTS EXPERTS

NATURAL RESOURCES IN THE BALANCE SHEET:
WHAT ARE THEY AND WHAT DO THEY MEAN?

By

John Joisce

"It is undeniably true that there was more coal in Great Britain in King Arthur’s time than in Queen
Victoria’s. But the coal in King Arthur’s time did not add to the wealth of Great Britain whereas in Queen
Victoria’s time it did." Senator Peter Walsh, then Minister of Finance, in a debate in the Australian
Senate.(1)

1. This paper is divided into two parts. In the first part, the approaches taken by the Australian
Bureau of Statistics to the valuation of natural resources as included in the recently released experimental
National Balance Sheets, will be reviewed. For the purposes of this paper, natural resources are land, forests
and sub-soil deposits. The second part of the paper will examine critically the approaches used and review
their strengths and weaknesses.

PART 1 - THE AUSTRALIAN APPROACH

2. The ABS has used the basic principle that the valuation of an asset must be related to its ability
to earn its owner an income, either immediately or at some definable future date. The 1993 System of
National Accounts (SNA93) recommends that, where possible, asset valuation should be market-, or
transaction-, based. However, for the most part, there are insufficient data on transactions in natural
resources to provide a suitable way to do this. This problem is recognised by SNA93 which suggests net
present value (NPV) of the future stream of income as an appropriate conceptual substitute. NPV has been
used for sub-soil assets and, largely, for forests. For land, a substitute for market price data was used.

Land

3. For land, data were taken from a report to the federal government, begun in the late 1980s, to
determine and compare "the relative capacities of the States and the Northern Territory to raise revenues
from owners of and transactions with land."(2) Part of the exercise was to prepare comparable estimates of
the site or land value for each State, analysed by the various land use categories and by value range. While
each State’s approach was different, the data were standardised sufficiently to make them comparable. The
approach taken allowed for the separation of land values from any structures. However, the value of
"invisible" improvements (such as clearing) was not removed and to the extent that they are included in
the value of gross fixed capital expenditure elsewhere on the balance sheet, there has been double counting.

________________________________________________________________________________________
(1) Commonwealth of Australia Parliamentary Debates (Hansard). Senate, First Session of the Thirty-Fifth Parliament (First

Period); 24 November 1987 vol. S. 123, p. 2277.

(2) Coleman, M.R.,Report on Land Valuation data, in, Commonwealth Grants Commission on the General Revenue Grant
Relativities, 1993, Volume 3 Appendices, 1 July 1993.
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The full extent of this double count is not known but it is not considered to be significant. The data were
published in 1991 in theFinal Report on Review of Land Valuation Data(2). The data were provided for
1984 to 1991 and updated by the ABS for 1992.

4. The estimates cover land in respect of freehold and leasehold held in private hands, plus land
owned by the Commonwealth (i.e., federal) government business enterprises. Excluded were State
government, State enterprise and Commonwealth government land. Land in State forests is not included
but the value of such land is probably very small, having little opportunity cost. Other excluded land would
probably not be significant.

5. Overall, it is felt that the results represent a reasonably close proxy to market valuation.

Table 1 - The value of land in Australia at 30 June, ($ Billion)(a)

Type of land use

Residential Commercial Rural Total

1989 368.0 111.4 62.3 541.7

1990 366.7 101.9 64.5 533.1

1991 387.4 90.7 66.7 544.8

1992 376.2 75.4 57.1 508.7

(a) To put these estimates in context, GDP for the year ending 30 June 1992 was $389 billion and produced
assets were $1206 billion.

6. The estimates are plausible, reflecting the business cycle’s movements over these years, both
nationally and at the State level. The differences of land use -- rural, commercial and residential -- are
consistent with what would be expected over that time.

Forests

7. In constructing estimates for the value of forests in Australia, the ABS attempted only timber
values, and only for those areas which are available for cutting. No attempt was made to measure
externalities (such as the costs of soil erosion or falls in water tables which may result from clearcutting).

8. Forests have been broken down into two broad types: broadleaved (covering both native and
plantation) forests; and coniferous plantations.

9. For native forests, which account for over 90% of all forest area, it has been assumed that
“stumpage” represents economic rent. “Stumpage” is the term used for the payment by a logger to the
government (or owner of the forest) for the right to log. It is payable on the volume removed
(e.g., thousand cubic metres). Economic rent is used here to represent the return to the owner of a natural
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resource for its use and its capitalisation amounts to the value of the resource. To arrive at a value for each
forest type in each type of tenure, the number of hectares was multiplied by the yield per hectare for
sawlogs and pulplogs multiplied by the stumpage price for sawlogs and pulplogs, respectively. These values
were discounted according to the current age profile of the forest, that is, the number of years that the forest
was discounted depended on the length of time to maturity. Mature trees were not discounted, in line with
forestry practices, on the principle that they are available for harvesting now. Privately owned native forests
were assumed to have the same economic rent as public forests, that is, they were assumed to pay (to
themselves, if necessary) the same stumpage fee. (Broadleaved plantations were valued in the same way
as native. However, they represent a very small proportion of total area and value in Australia.)

10. There are at least two major problems with this approach. Firstly, it ignores any value that may
be derived from periodic thinning. The approach taken was felt to be more accurate than using the data on
thinning as there was no suitable way in which the two sets of data could be integrated, given the data
shortcomings. Secondly, it assumes that the present young forest will produce the same volumes as the
existing mature forests. Changing management techniques may result in substantially different yields. On
the one hand, more intensive use of the land may produce higher yields. On the other hand, elimination of
clearcutting may increase operational costs, as leaving trees standing adds to the costs of operation for any
given area -- it is “more efficient” to cut all the trees than work around a certain percentage and then return
for the remaining trees several years later. In the meantime, younger trees will have grown making access
to the older trees more difficult.

11. There are several problems with the data. Firstly, there are no adequate production data so it is not
possible to assess how efficiently the forests are being harvested or managed. (Only total production by
State for hardwoods and softwoods was available -- there was no breakdown for each of the forest types.)
Secondly, inventory data have spatial and temporal coverage problems, as the inventories are up-dated only
infrequently and the actual extent of the forest coverage may be very different from the apparent situation
in the inventory. Thirdly, the data available are at a very high level of aggregation (17 forest groups) which
may well have led to aggregation biases. This problem is probably serious with regard to the assumption
to allocate value of forested areas to one type of tree, when there are undoubtedly a whole variety of trees
in any given area (some of which are very large).

12. For coniferous plantation forest, the approach taken was to use insurance data as these represented
a close approximation to market value. The data provide the value of each hectare of plantation from
1 to 30 years (at which age they are considered mature). Forests below 10 years are considered to be below
marketable size and are valued on the basis of indexed historical costs. Above this age, the expected future
income is discounted.
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Table 2 - The value of Australia’s Forests at 30 June, ($ Billion)(a)

Type of forrest

Native Forest Coniferous Plantation
Forest

Broadleaf Plantation
Forest

Total

1989 8.3 4.6 0.1 13.0

1990 8.7 5.2 0.2 14.1

1991 8.8 6.0 0.2 15.0

1992 8.8 6.2 0.2 15.2

(a) To put these estimates in context, GDP for the year ending 30 June, 1992 was $389 billion and produced
assets were $1206 billion.

Sub-soil Assets

13. Valuation of sub-soil assets on the basis of market transactions was not possible as there are
insufficient data because of the rarity of transactions. In consequence, the approach taken by the ABS was
the NPV of the future stream of income.

14. For most of Australia’s resources, prices are readily available as most of them are exported. ( An
exception was brown coal for which there is only one purchaser. For this reason, it was felt appropriate
to exclude its values, but not physical quantities, from the published estimates.) The year end price for the
commodity for each year was used (except in a small number of cases e.g., diamonds, where the average
of quarterly prices was used as there was too much volatility during the years). Cost data cover labour, on-
site costs, mining and milling costs, transportation costs and depreciation charges. In addition some (small)
exploration costs within the mine lease were also included, which, while contrary to SNA93, are not
considered to have a significant impact on the results.

15. To these costs was added an estimate of a "normal" return to capital. The approach taken was to
use the long-term Commonwealth bond rate (there are insufficient long-term corporate bonds in Australia
to determine an average corporate rate) which was multiplied by the net capital stock for the mining
industry (using the ABS’ capital stock estimates from its perpetual inventory approach). This figure was
divided by the annual extraction costs (the sum of all commodities’ annual extraction costs multiplied by
the average production rate over the four years, 1988 to 1992). This percentage was used to mark up the
extraction costs for each commodity -- a proxy for a normal rate of return.
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For example, the 1988-89 rate of return is derived as follows:

10 year bond rate 13.5%
Net capital stock for the mining industry $37.2 bn
Normal rate of return 37.2*0.135 = $5.0 bn
Total extraction costs in 1988-89 $22.8 bn
Mark up on costs 5.0/22.8 = 0.22

Therefore, costs were marked up by 22%.

16. This approach makes the assumption that the rate of return is the same for all commodities. While
this is undoubtedly too strong an assumption, there was no alternative.

17. The resulting net revenues (gross income less costs of production, including a "normal" rate of
return) were taken to equal the economic rent. This rent was then discounted over the expected lives of the
mines, using average production rates over the four years covered to calculate the average mine lives to
derive the net present value. Where, using this approach, net revenues were negative, a zero value for the
reserves for that commodity was used rather than a negative one.

18. Estimates were constructed using 0%, 5%, 7.5% and 10% rates of discount (see Table 3). To the
extent that there is an "officially preferred rate", the ABS has initially chosen a 7.5% (real) rate of return.
The appropriateness or otherwise of this approach will be evaluated in the light of user comment.

Table 3 - Total value of Australia’s economic demonstrated resources,
using year end prices, as at 30 June, 1989-1992, ($ Billion)(a)

Rate of discount

0 percent 5 percent 7.5 percent 10 percent

1989 841 156 109 84

1990 842 163 116 90

1991 958 190 136 106

1992 891 199 145 115

(a) To put these estimates in context, GDP for the year ending 30 June 1992 was $389 billion and produced assets were
$1206 billion.

19. The net price (Hotelling) approach (0% discount rate) is considered an inappropriate measure of
the value of resources. Firstly, implicit in the calculation is that the net price of the resource rises in line
with the rate of discount. There is little evidence to support this approach. Secondly, the implication of this
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approach is that all of the resource is available for production immediately. The physical size of some
resources is so great in Australia that this is completely impractical, given present capacity and production
rates (some ore bodies’ lives are well in excess of 100 years). Moreover, even assuming that such massive
production were possible at once, price levels would tumble for those commodities for which Australia
is/would become a major producer.

20. One aspect of the valuation (which will be returned to in the second part of this paper) is the
question of the extent of the resource that is to be valued. SNA93 recommends that the resource be
"proven". In the Australian context, this definition is considered too restrictive (as it is also in Canada, and
for most sub-soil assets in the United States, and may be as well for many other countries, such as Russia,
Mexico and many developing countries, where resources are an important part of economic production).
The concept used in Australia is Economic Demonstrated Resource (EDR) which covers both proven and
probable reserves (or "measured" and "indicated" in Figure 1, McKelvey’s Box). Even were it considered
appropriate to only use proven reserves, the ABS would be unable to do so as the data are not
disaggregated below EDR.

21. With this summary of the methodology of the Australian approaches to valuation of natural
resources, the paper now turns to an assessment of the approaches used.

PART 2 - APPROPRIATENESS OF AUSTRALIAN APPROACHES

22. As noted above, theland estimates appear reasonable. While the source used is administrative in
nature, the overall results are in line with expectations, at least as far as the changes are concerned --
absolute levels are more difficult to assess. The data source was the local (land) tax offices’ estimate of the
value of land, based on transactions in equivalent properties. The estimates are split between "unimproved
value" and "improved" value, the former approximating land, the latter, any buildings or other visible
capital investment (such as sewerage, water delivery).

23. The approach has certain shortcomings. The data are ultimately for the use by State governments
for assessing the potential of raising revenue -- from rates (land taxes) and transactions in land (land
transfer taxes). The estimation process will use what data are available for any given area, but the
transaction is on the total value of the real estimate -- so that land is not separated from the value of the
buildings, etc.. In consequence, any attempt to separate them in areas where there are few, if any, vacant
lots, will be subject to a certain amount of arbitrariness. In addition, the estimates exclude the value of land
belonging to State governments and their enterprises, and the Commonwealth (federal) government. The
significance of these exclusions is not known but it is felt that it does not materially affect the level and
almost certainly has no significant impact on the movement. A further problem, mentioned above, is that
"invisible" improvements (such as clearing) are included in the site value estimates use to value land. These
costs are gross fixed capital expenditure and, to the extent that they have been captured at the time of the
outlay, they will have been included in the produced asset estimates.

24. Alternative approaches include a land-to-structure ratios, land price indices and surveys of
households, governments and businesses. For the former, the value of the land is a fixed ratio to the
estimated value of the structure. Such a fixed relationship seems implausible and is unlikely to reflect the
business cycle. Land price indices have an intuitive appeal: however, the problem with them is that areas
with the highest land values -- city centres -- are the areas with the least available vacant land from which
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a land index can be developed. Surveys of households, governments and businesses, apart from being very
expensive, are unlikely to yield very useful results as the estimates are likely to be very subjective and
valuing land separately from the buildings may be very problematic for the respondents.

25. Overall, given the alternatives, the ABS estimates are felt to be of good quality.

26. However, one problem remains for the ABS approach: the data source. The commission’s work
is not on-going and finding adequate substitutes may be difficult.

27. Forsub-soil assets, there are a number of issues to be considered.

28. The first consideration is the appropriateness of the use of EDR. SNA93 recommends that only
provenreserves be valued. Quite apart from the issue of the ABS’ inability to provide data below the level
of aggregation of EDR, there is the issue of the correct measure in the Australian context. For many
countries where resources are very extensive, there are vast quantities of resources that have not even been
discovered but which engineers are confident will be. Even using EDR -- i.e., proven plus probable -- is
narrow in this context.

29. In the Australian, American and Canadian work (among others), McKelvey’s Box (Figure 1) has
been used as the basic construct. The main assumption underlying its use is that a resource must make
economic sense, that is, there must be sufficient physical quantities available to make it economic to extract,
given the prevailing (and anticipated future) price regime, interest rates and other costs, such that a
reasonable rate of return on capital can be earned. These are what are "brought to account". What lies out
to the right of the EDR (in Figure 1) under "inferred", "hypothetical" and "speculative" are economic
resources -- by definition -- but which have not been found. For many of the commodities, their size is
almost certainly larger than the EDR.

30. In Table 4, EDR have been shown for some of the sub-soil assets in Australia. Many resources
in Australia have very long potential lives at present production levels and price and cost regimes (for
example, bauxite 125 years, black coal over 300 years) mainly because the reserves that have been
identified are close to the surface and have not incurred great expense to find. However, for crude oil and
gold, on the other hand, the lives average only 10 years, while copper is a steady 21 years, reflecting the
far greater cost of finding the resources and the concomitant disinclination to tie up capital. For many
resources, the physical reserve has remained very close to constant for many years despite large scale
exploitation: as the resource is extracted so more is found (or better techniques are developed to extract
more from any given are body). Under these conditions, what is the appropriate quantity to be valued?
What is the life of the resource?

31. The second issue is the valuation approach. Although thenet present value (NPV) approach is
recommended in SNA93, its use is not without pitfalls. The approach used by the ABS was to take the
value of gross output during a year and to deduct costs (including a "normal" return on capital) to derive
net income. This was taken to be the equivalent to net rent. The stream of future net income was calculated
for each year, taking into account the size of the resource at year end, average annual production and the
average mine life. This future income was discounted, using a variety of discount rates.
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32. To reduce the size of the fluctuations in valuation, the ABS took an average of production and
mine lives, together with the EDR as measured at the year end. Physical quantities are at 31 December but
prices are as at 30 June. No adjustment was made for this inconsistency as it was felt that there were
insufficient data.
33. While, in principle, discounting an uncertain future flow of income is very like discounting the
stream of income from a fixed interest instrument, in practice, the results are subject to many more caveats.
Embodied in the former are a number of assumptions regarding a "steady state", that is, that price,
production, interest rates, operating costs and returns to capital will remain unchanged from the year the
estimates are made till the resource (EDR) is exhausted. These are clearly unrealistic. Moreover, in light
of the question of what the resource size really is, there remains the question of the actual resource life,
unknown until the sub-soil asset is fully extracted. This problem is not dissimilar to the measurement of
the lives of produced capital and consumption of fixed capital which are also subject to many assumptions
regarding price and obsolescence.

34. In addition, there is the problem of the calculation of the return to capital. In the first place, the
rate used is that for a Commonwealth government ten year bond. This rate was chosen as there are
insufficient long-term corporate bonds in the Australian market. By choosing a riskless investment, the ABS
has underestimated the costs of operation (including a "normal" rate of return on capital) and, in
consequence, overestimated the economic rent. Secondly, there is an aggregation bias in that there has been
no attempt to differentiate between rates of return for different industries when some mining operations are
riskier than others.

10
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Table 4 - Value of some of Australia’s economically demonstrated mineral resources, using year
end prices, by selected commodity, as at 30 June 1989-1992

Year EDR
Price

30 June
$/unit

Cost
including
normal

return on
capital

Production
Mine
life

(years)
$ Billion

0 % 5 % 7.5 % 10 %

Bauxite (Giga-tonne)
Tonne Tonne Giga-tonne

1989 5.5 130 26 0.04 140 521 83 55 41
1990 5.6 107 24 0.04 142 415 66 44 33
1991 6.4 125 23 0.04 160 506 80 53 40
1992 2.4 95 26 0.04 60 343 54 36 27

Avg production/mine life 0.04 125.22
Black coal - recoverable (Giga-tonne)

Tonne Tonne Giga-tonne
1989 50 51 62 0.15 311 - - - -
1990 51.1 58 64 0.16 313 - - - -
1991 51.4 57 61 0.17 315 - - - -
1992 52.0 56 55 0.18 319 45 3 2 1

Avg production/mine life 0.16 314.42
Copper (Mega-tonne)

Tonne Tonne Mega-tonne
1989 6.5 3780 2845 0.28 21 6 3 3 2
1990 6.7 3626 2629 0.31 21 6 4 3 2
1991 6.9 3197 2245 0.33 22 6 3 3 2
1992 6.5 3062 2124 0.34 21 6 3 3 2

Avg production/mine life 0.31 21.25
Diamond - Gem (Million carats)

Carat Carat Mil carats
1989 179.0 57 68 15.6 112 - - - -
1990 380.0 93 69 15.35 25 8 5 4 3
1991 569.0 78 68 3.22 37 3 2 1 1
1992 366.0 219 60 17.81 24 59 34 27 22

Avg production/mine life 15.50 24.10
Gold (Tonne)

Kilogram Kilogram Tonne
1989 1486.0 17373 11896 185.37 7 11 9 8 7
1990 2129.0 17114 12357 224.10 10 9 7 6 6
1991 2145.0 16749 13304 240.77 10 7 5 5 4
1992 2466.0 16046 13274 241.47 11 5 4 4 3

Avg production/mine life 222.93 9.23
Petroleum (Recoverable) - Crude Oil (Giga-litre)

Klitre Klitre Giga-litre
1989 260.0 120 144 25.57 9 - - - -
1990 264.0 147 133 28.74 10 3 3 2 2
1991 285.0 203 123 28.66 10 21 16 14 13
1992 258.0 181 112 27.78 9 18 14 12 11

Avg production/mine life 27.69 9.63
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35. The rates of return used represent a broad range (5%, 7.5% and 10%) with 7.5% as the "preferred"
official rate for the time being. The Securities Exchange Commission in New York requires that mining
companies use a 10% rate of discount but the ABS felt that that was too high in the present environment.
Comments are invited about the appropriateness of these, with particular reference to the preferred rate.

36. What are the alternatives? Thenet price approach (the present net rent per unit is multiplied by
the quantity of the resource (EDR): it is the equivalent to 0% rate of discount for the NPV) has even larger
assumptions. Not least of these is that it implies that the price will rise with the rate of interest (for which
there is little evidence) and that such massive reserves as exist in Australia, Canada, Russia, etc., can all
be extracted in one period a) physically and b) without affecting the price or cost structures. While the
approach is relatively easy to implement, the results are felt to be unrealistic.

37. El Serafy(3) has put forward his user cost approach. That part of total receipts that is attributable
to "true income" is calculated. In practice, a discount rate is applied to the total receipts over the whole life
of the resource. It involves calculating the amount of income which would have to be invested in each
period to maintain the same income in each period while the resource is being extracted and after it has
been exhausted. The main concern with this approach is projecting time-lagged exploration and
development costs many years into the future, and that it fails to take account of capital gains and losses.
The longer the mine lives, the greater is the uncertainty.

38. Another alternative is to use auctions and tenders of drilling rights to derive an indication of the
amount that mining companies place on the resource but these are very volatile and may not reflect the
value of the resource discovered. They are likely to be very speculative and may not adequately reflect
the extent of the resource in the ground. Moreover, sub-soil assets ore bodies and wells are unique and
transactions in one area may be a poor basis for valuing other resources.

40. Capitalisation of royalties paid by resource may well prove a fruitful exercise as the royalty could
be said to equate to the economic rent. At present, however, these data are unavailable.

41. All the foregoing have some problem, to a greater or lesser extent. While the NPV is considered
to be the best approach, it must be used with caution and in conjunction with the physical resource --
though even there, for countries with vast resource bases, the physical size to be measured must be
understood to be only part of the total resource.

42. For forests, there were severe data limitations. In essence, the valuation of forests is more
contentious than any of the other resources valued by the ABS. This is, in part, because the resource has
other uses (values) than that of timber but it is only for timber that forests were valued. Estimating non-
timber values is considered too difficult at present, but omitting other values is a serious shortcoming in
the data.

43. For most of Australia’s forests, i.e., native forests, the approach taken is very similar to the NPV
used for sub-soil assets. The same caveats apply. However, instead of taking gross income and subtracting
costs, stumpage fees were taken to be the economic rent. Present income from present yields were used,
and discounted over the time to maturity of the forest. This approach assumes a "steady state" in the same
way as for sub-soil assets. Income from thinnings was ignored as it was not possible to use the two
approaches together. The value of mature trees was not discounted, in line with industry practice. A
problem with this approach is that historical yields may not necessarily be a good guide to future
production, especially as the industry is under pressure to raise productivity from the forest.
_______________________________________________________________________________________
(3) El Serafy, "The Proper Calculation of Income from Depletable Natural Resources" in Y.J. Ahmed, S. El Serafy and E.

Lutz (eds.)Environmental Accounting for Sustainable Development, Washington, D.C. The World Bank.
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44. However, stumpage fees are not as good a measure of pure rent as would be liked and, at least
for one State, Western Australia, the prices include charges for the maintenance of roads. The effect has
been to increase the value of the forests in that state. It has not been possible to determine the extent of
the higher income that is attributable to non-rent purposes but it may be non-trivial.

45. However, a much more serious problem occurs with regard to the quality of the forest inventory
data. There was a very high degree of aggregation and species were not separated. Moreover, production
data did not permit any disaggregation below broad headings, such as "hardwood sawlog" and "softwood
sawlog". Moreover, some areas of "forest" may be closer to farmland or open pasture than to forest,
especially as the inventory data are updated only infrequently.

46. For coniferous plantations, insurance data were used. The ABS feels that these are a better source
of data because a) they are a close approximation to market value, b) the overall inventory data are of a
much higher quality, and c) the yield from these plantations is much more readily calculable.

47. No attempt was made to value forests using the net price approach, nor for forests that were not
"available" for logging. This means that conservation areas and other forest land that is not intended for
timber use were excluded.

48. It is felt by the ABS that, at least, in principle, the use of stumpage fees is a reasonable proxy for
economic rent, provided that non-rent charges can be identified. However, it may be many years before the
quality of the data can be improved. The insurance data seem a useful and relevant source of information.

49. For the foregoing -- land, sub-soil assets and forests -- a capitalisation factor (that is, comparing
NPV estimates with any market information on the value of natural resources) of one has been used as there
are insufficient data from other sources to do differently.

50. In deriving these estimates, the ABS has been able to calculate separate valuation changes from
"other changes in volume" for sub-soil assets only. The data for forests and land do not allow for this
disaggregation as there are insufficient data on charges in land use mix, and production and growth data
by type of tree are unavailable so that changes in volume separately from total value changes are not
possible for either land or forests.

Issues for Discussion

Whether land office values are appropriate for national accounts purposes? Should adjustments be
attempted to remove "invisible" capital improvements?

Are proven resources the most useful indicator of the size of reserves?
Are there better techniques for valuing sub-soil assets than net present value?

What are appropriate discount rates for use in calculation of net present value?

Should adjustment be made for the cost of capital, given that a virtually riskless rate (federal government
bonds) has been used? If yes, how much?

Is stumpage the appropriate economic rent? Are there other factors that influence economic rent, such as
hidden subsidies and should these be factored into the value of the resource?

Should mature forest be discounted, using the same approach as for sub-soil assets, namely, to take volume
and production, and discount over the period that the resource would last?
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