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1. Introduction

Exploitation of exhaustible resources has long been a significant component of economic activity
in Australia and Canada, but had, until recently, been declining in its relative importance
compared to manufacturing and services. From the turn of the century, rapid growth in demand
for energy and minerals has been driven by industrialisation and urbanisation in developing
countries. This strength in demand has translated into a resurgence of the energy and minerals

sectors in both countries and has underpinned a period of sustained economic growth.

The strength of the energy and minerals sectors has also delivered revenue windfalls to
government, enlivening public debate about how best to use the proceeds. In general terms,
the revenue surge has enabled various forms of saving. These have included increasing
investment in public infrastructure and education, accumulating financial assets and retiring
debt, improving tax competitiveness by offering various forms of tax cuts, and offering tax
incentives for private savings. This leads not only to questions of which combination of the
above policies might be preferred in the circumstances, but also whether enough saving is being

done overall.

The paper commences with an exposition of the economic theory underpinning exhaustible
resources and the commercial and public policy forces that transform resource wealth into
other forms of physical, human, social and financial capital. Public sector financial management

is a central theme.

It is argued that the economic characteristics of resource rents, especially their temporary
nature, present a case for governments to account separately for revenue derived from

exhaustible resources. The case for resource-rich jurisdictions adopting a number of



supplementary fiscal policy indicators is examined, largely following work of the International

Monetary Fund (IMF) and the World Bank.

Given the temporary nature of resource revenue, breaking the nexus between government
expenditure and revenue surges can boost the capacity to run counter-cyclical fiscal policy and
help reduce resource revenue dependence over time. Breaking this nexus usually implies saving
the revenue windfall (but might equally involve returning some of the savings to the private

sector at an appropriate time).

The paper also considers the merits of a particular set of policies aimed at converting such
savings into a permanent store of public financial wealth. This has the objective of sustaining a
level of permanent income that ultimately replaces resource revenue when they are exhausted.
So designed, the income derived from the financial assets can then be spent on contemporary

priorities without prejudice to the welfare of future generations.

The constitutional ownership of resources in Australia and Canada translates into a
concentration of mineral wealth among sub-national governments. Accordingly, the paper
examines the experience of the province of Alberta and the states of Queensland and Western
Australia alongside the national governments of Australia and Canada. For each jurisdiction,
supplementary fiscal indicators are presented, as are estimates of the financial impact of a

policy of saving resource revenue.

The paper seeks to achieve three objectives:

First it presents, selectively, strands from the existing literature to construct a theoretical base

for assessing public management of resource wealth;



Second, it documents the fiscal performance of two developed federations in Australia and

Canada, and their resource hubs in Alberta, Queensland and Western Australia; and

Finally, it considers the merits of a number of policy prescriptions relating to saving resource

revenue that might be relevant to both countries.



2. Key concepts
This section introduces a number of theoretical concepts that help to define the scope of the

paper and which constitute a framework for analysing resource wealth.

Exhaustible resources

The term exhaustible implies that the resources exist in finite supply. This is typically thought of
in terms of physical limits, for example the finiteness of the world’s oil stocks. However,
exhaustibility has an economic basis as well (Hannesson [2001]). Should extraction costs
escalate in the face of declining mineral quality, or should technological advances deliver
substitutes, certain resource deposits may become unviable. While anticipating later discussion,
it is noteworthy that there is typically only a single opportunity to collect the resource rents
from the extraction of an exhaustible resource. Exhaustible resources then represent a finite

source of revenue for governments (Sunley, Baunsgaard and Simard [2003]).

The focus on exhaustible resources is adopted for two reasons. First, it serves to limit the focus
to energy and mineral resources in which Australia and Canada have significant natural
endowments, while avoiding some of the complexity associated with renewable resources and
associated theory addressing their optimal exploitation. Second, it corresponds quite closely
with available statistics for the energy and mining sectors and within public sector financial

accounts.

Economic rents and resource rents

The following discussion examines the concept of economic rent in the context of exhaustible
resources. In defining the central concepts that are adopted in later discussion, a balance has

been struck between achieving a simple, yet practically useful set of definitions against



theoretical rigour.! Figure 2.1 provides a useful navigational aid to the discussion of economic

rents and the collection of resource revenue, and much of what follows:

Figure 2.1 — a visual guide to the key concepts
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We adopt a working definition of economic rent as the excess of the realised sale price over all
of the necessary costs that are incurred in finding and extracting an exhaustible resource and
maintain a given level of production (Hannesson [2001], Otto et al [2006]). The short-run
marginal costs are the minimum level of costs that must be recovered if the firm is to operate an
existing project and can be thought of as the variable costs of production. They would be the
costs avoided if the extractive firm were to cease operations. Examples include wages, fuel and

transportation.

! Alternative treatments can be found in Garnaut and Clunies Ross [1984], Boadway and Flatters [1993],
Otto et al [2006] and Hannesson [2001].



Energy and minerals extraction is a capital intensive and risky proposition. In the longer-term,
an extractive firm must receive a price that also allows it to recover the project investment,
repay debt and generate appropriate returns to those who accept the risks. Otherwise a firm

will have no incentive to undertake, maintain or expand its investment.

The long-run marginal cost then comprises the components of short-run marginal cost and
quasi-rent. Quasi-rent is the component of long-run marginal cost that represents a
risk-adjusted return on investment (competitive return on capital) and an allowance for
depreciation/depletion (return of efficient level of capital). The collection of quasi-rent allows
the extractive firm to recover its fixed costs over time (including costs of mineral exploration

and development) (Otto et al [2006]).

If the sale price was to equal the short-run marginal cost plus the quasi-rent there would be no
additional economic rents. However, in the case of exhaustible resources, there are a number
of reasons why economic rents in addition to quasi-rent will exist, at least within a finite time

horizon. We shall call these additional rents, and for simplicity divide them into resource rents

and monopoly rents.

Resource rents comprise scarcity rent and differential rent (Hannesson [2001]).

Scarcity rent arises when the resource has intrinsic value in another use. In the case of
exhaustible resources, this scarcity value is underpinned by the finite supply of the resource.
The opportunity cost of extracting and using a resource is determined by its next best
alternative contemporary or future use. This could include leaving it in the ground if the

expected value in future use is sufficient.



Differential, Ricardian or quality rent arises if the superior grade of an ore deposit or its
proximity to the surface or final markets makes the unit costs of its production lower than that
of the highest cost supplier (Otto et al [2006]). At prevailing global prices, the difference in

operating margins accrues as economic rent.

We shall consider monopoly rent to comprise both entrepreneurial rent and pure monopoly

rent.

Entrepreneurial rent arises by virtue of an extractive firm’s superior marketing, technology or
the working conditions it offers its employees. Due to such factors, a firm may be able to
achieve a higher price for its sales or a higher productivity in operations than its competitors.
The surplus accrues as extraordinary profits. Arguably this form of rent should accrue to the

owners of the firm if incentives to maximise it are to be preserved.

Monopoly rent arises due to the ability to charge a final price above that of a perfectly
competitive market (Hannesson [2001]). The ability to extract monopoly rents may be offset
where monopsony power is present, where there is downstream competition, or close

substitutes exist. In well-functioning markets, this form of rent should be transitory.

While monopoly rent is theoretically distinguishable from resource rent, a degree of monopoly
power is often evident in the resources sector. Given the coexistence of monopoly rents and

resource rents, in practice it is difficult to distinguish between them.

Optimal extraction paths

The economic theory behind optimal extraction of exhaustible resources is already

well-established and is not the focus of this piece.” We have, as a starting point, the results of

2 Pezzey and Toman (eds.) [2002] have compiled a volume of all the major contributions.



Hotelling [1931] concerning the optimal extraction path for exhaustible resources. The key
result is that the owner of a resource will choose a path of extraction such that the net price
(price minus marginal cost - the line segment BD in Figure 2.2) increases at the rate of interest.
This must occur in order for the resource owner to be indifferent between extracting the

resource now or keeping it in the ground to extract and sell in a future period.

Figure 2.2 — resource rents and extraction paths

$ $
. MC o MC
A p A I p
C |
| | |
E | E : |
| |
0 0 :
Q ' Q
q(t) q(t+1 qft)
$,Q
P-MC
= %
Q
0 .
time

Assuming competitive markets and static prices and costs, the optimal extraction path entails
the highest output in the initial period, and production approaches zero in the long run. Profitin
period t is the area ABDE in Figure 2.2, comprising the rectangular area ABCD (resource rents)
and the triangular area CDE (the producer surplus or infra-marginal or normal profit of the firm),
OAB(q(t) is total revenue and OEDq(t) is the total cost of extraction. B’D’ in period t+1 is 1+r

times the distance BD.



To assist in understanding a point made in later discussion, note that a government’s fiscal
choices will determine the proportion of resource rents it collects. The residual amount of rent
plus the normal profit will accrue to the firm’s owners, although this income may in turn be

subject to corporate tax.

Allowing prices® (or costs) to vary over time, as in Figure 2.3, can allow us to reach different
results. We see that if the price of the exhaustible resource increases (for example due to an
outward shift in the demand curve driven by population or income growth (Chapman [1993]))
the optimal path of extraction can be increasing for a time. Given exhaustibility of the resource,
the future reduction in extraction must be more rapid than under the benchmark case. While
Hotelling’s theory is usually associated with declining production, it need not be the case over
short horizons. In much of what follows we permit the case in which resource output (and

resource revenue) is anticipated to be on an increasing path.

Figure 2.3 — demand shifts and increasing extraction paths
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*As per Chapman [1993].
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Resource wealth

There is a direct correspondence between the concept of resource rents and resource wealth
(Garnaut and Clunies Ross [1984] and Hannesson [2001]). Resource wealth reflects the present
value of the stream of resource rents. Policies that impact on resource extraction or the
distribution of rents have direct effects on resource wealth and its distribution among
stakeholders. We can also think of resource wealth in terms of a process of transformation.
Minerals in situ have an inherent value, but this can only be realised if extraction becomes a
viable commercial proposition. Once extracted, the associated rents and wealth might be
captured and transformed into other physical or financial assets; or used for consumption, in

which case they are dissipated.

Governments must decide how to distribute resource wealth between private and public
stakeholders. A decision to capture less than the full amount of resource rents is inherently one
to allow resource wealth to accrue to private stakeholders. The shareholders and employees of
extractive firms would be the direct beneficiaries of privately allocated rents, enjoying profits

and wages at levels above those necessary to attract the supply of capital and labour.

Allowing resource rents to flow to the private sector will translate into indirect benefits to the
local economy in the form of increased private investment and expenditure. Higher income and
consumption tax receipts would also likely result. To the extent that these private stakeholders
are located outside the jurisdiction, resource rents and resource wealth will be transferred

abroad.

Resource revenue

The term resource revenue shall be used to define the estimated value of resource rents

collected by government. The fiscal regime applying to exhaustible resources includes royalties,
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leases, production excises and corporate tax applied to resource rents. In contrast to Busby
[2008], this definition excludes some other, less direct, sources of revenue such as personal
income tax or corporate tax on normal profits from the energy and minerals sector. These are
taxes on the standard factors of production (labour and capital) that have an alternative use,

and as such can be distinguished from the resource factor.

Once collected, Government decisions about how to spend or save resource revenue will then
determine how the public share of resource rents is transformed into other forms of capital or
further dissipated. Governments may use the resource revenue to finance program
expenditure, invest in human, social or physical capital, or accumulate financial assets. There is

also an intertemporal or intergenerational allocation inherent in such decisions.

In general terms, a fiscal regime for exhaustible resources can be thought of as comprising taxes
on exploration and production activity on the one hand and taxes on profits and rents on the

other.*

Exploration and production taxes such as royalties, excise, leases and licence fees tend to be
levied on the volume or value of production (royalties and excise) or as fixed amounts (leases
and licences). As such they impact directly on the marginal costs of production (area OEDq(t) in

Figure 2.2) and induce direct changes in the extractive firm’s behaviour (change in q(t)).

Profit (ECD in Figure 2.2) and rent (ABCD in Figure 2.2) taxes are imposed on net income of the
firm, which can be defined in various ways. For example, corporate income tax tends to allow

deductions for capital costs (such as interest and depreciation) and other taxes paid on

* Production sha ring arrangement and state-owned equity are additional means of extracting resource
revenue (Sunley et al [2003]), but are ignored in the current study, because they are not used by the
jurisdictions in question.
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production (such as royalties), with the result that it is applied to all forms of profit, both normal

and super-normal.

Such taxes often recognise prior period losses, such that tax is payable once prior losses are
recovered. Resource rent taxes are often applied on a project basis. However, they tend to
allow a reasonable return on capital to be deducted and in this sense seek to tax only
super-normal profit. A key point is that both forms of tax — profit and rent — will tend to capture

a portion of resource rents, as well as other forms of economic rent.

When estimating the level of resource rents collected by governments, it is necessary to look
beyond the revenue collected through primary instruments such as licence fees and royalties,
and include an appropriate proportion of corporate tax receipts.” This approach is adopted later
in the paper, but only where reliable estimates of corporate income tax attributable to energy

and mining are available.

Given the nature of resource rents, economic theory posits that the collection of resource rents
can potentially occur without distorting investment, production or consumption decisions
(Garnaut and Clunies Ross [1983]). In practice, given the difficulty in measuring and collecting
rents, the fiscal regime will inevitably introduce inefficiencies. Capturing any more than the full
amount of resource rents would reduce production over time. Moreover, since the design of
the fiscal regime will usually entail some distortions, some of the potential resource rents will be

destroyed by the process of taxation.

’Itis argued that only a part of total corporate taxation should be counted. Corporate tax receipts reflect
a combination of tax on ordinary profits, tax on monopoly profits and tax on resource rents.
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Sustainability and intergenerational equity

The Hartwick Rule (Hartwick [1977]) advises us that transforming resource rents (obtained from
the efficient Hotelling extraction path) into reproducible capital (or maintaining capital in tact) is
necessary to yield a constant consumption path equal to Hicksian permanent income. In the
presence of exhaustible resources, if welfare is to be maintained, saving of is necessary both to
cover the economic depreciation of resources and to offset the long-term deterioration in the
resource-producing jurisdiction’s terms of trade. More specifically, in the benchmark case, if all
resource rents are invested, the growing earnings stream is exactly sufficient to offset any
volume-based decline in normal profits.° A constant level of consumption can then be

supported (Hartwick [2000]).

Our focus then returns to how to characterise the optimal (most efficient, most equitable) path
of resource extraction and use.” The efficient path discussed above maximises social welfare in
net present value terms. Perhaps the key assumption in deriving the efficient path is the
appropriate way to compare benefits across time, that is, the appropriate rate at which to
discount the future. A higher discount rate implies a bias in resource extraction and use toward
current generations. At any positive discount rate, the distant future receives negligible
weighting compared to the present. If the exhaustion of the resource base is sufficiently distant,

it will have negligible effect on social welfare measured in present terms.

An alternative characterisation, the equitable path, draws more from concerns with
intergenerational equity and the related concept of sustainability. It faces the same difficulties

in balancing current and future benefits, but adopts a zero or very low discount rate, implying an

®In practice the total income stream (profits and rent) is split between the public and private sectors.
Given difficulty in tracing the extent to which resource rents accrue to the private sector and are saved,
this study focuses on the public sector only.

” The discussion broadly follows Arrow et al [2004].
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equal or nearly equal weighting across generations. In broad terms, the condition of
sustainability would require that the level of social welfare not be permitted to fall below
existing levels in the future, particularly following exhaustion of the resource base. One possible
criterion is real consumption per capita. Alternatively, broader measures of wellbeing could be

adopted with non-monetary components.

We adopt one possible definition of a sustainable and equitable path as a non-decreasing path
of government expenditure (using resource revenue), measured in real per capita terms. With
finite resources, if expenditure were simply to match resource revenue, we see from Figures 2.2
and 2.3 that it must enter a phase of decline and eventually approach zero in the distant future.
Hence spending resource revenue as it accrues can never be sustainable under our adopted
convention. However, a declining revenue stream can be annuitized via the ‘invest resource
revenues in a fund approach’ to yield a constant and perpetual income stream. The level of

perpetual income or permanent income is used as a benchmark in this study.

If the expenditure path can be kept sufficiently below the path of resource revenue, a range of
sustainable paths become feasible (with differing equity implications). The profile of resource
revenue and the extent to which it is saved will determine the feasible path of expenditure that
can be supported. A higher rate of saving will permit a higher permanent level of real per capita

expenditure and may even permit an increasing level of real per capita expenditure over time.
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Figure 2.4 — Sustainable expenditure paths given a particular profile of resource revenue

Panel A - Invest all resource revenue | B - Invest 70% resource revenue C - Cut expenditure, invest 70%
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In panel A, permanent income will reach the level of expenditure before resource revenues are
exhausted, and the expenditure path is considered sustainable. In panel B, the permanent
income generated by saving resource revenues is insufficient to replace them by the time they
are exhausted, and the initial level of expenditure is unsustainable. In panel C, the initial step of
reducing dependence on resource revenue permits a sustainable path where real per capita

expenditure increases over time.

Perhaps the most significant external force determining the future paths available in the face of
exhaustible resources is technological change. If technology determines the degree of
substitutability among inputs, it will then determine the extent to which exhaustibility will
matter in the future. If viable substitutes can be developed, then exhaustibility becomes
irrelevant. [f, however, despite technological change, an exhaustible resource remains an
essential input into production, then investment in depreciating assets cannot yield a

sustainable path.
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A recap and some points of theoretical departure

Two key points follow from the above theoretical discussion. First, resource rents are an
economic signal that informs optimal investment in, and extraction of, exhaustible resources.
Second, imposing taxation on extractive firms, in an effort to collect resource rents, inevitably
involves some distortions® that impact on investment and production decisions. In turn this will
affect the magnitude and profile of rents available, and the resource revenue that is derived

from them.

This leads to a number of observations about the relationship between resource rents and
public policy. The inherent value of resource rents, while obviously originating in a country’s
resource endowment, derives from the legal and policy frameworks that define property rights,
enable commercial extraction of resources, and ultimately determine the distribution of rents
between stakeholders. Resource rents can be dissipated by weak, ambiguous or non-exclusive
property rights. In addition, poor choices by governments concerning the fiscal regime for

collection of resource rents can further diminish their value.

The fact that both resource rents and resource revenues are finite and are expected to follow a
declining path, even if in the distant future, suggests that governments need to take special
steps to manage them, particularly if concerned about sustainability and intergenerational

equity.

While grounded in the theory associated with the Hotelling and Hartwick rules, this study has
three main areas of departure from the standard theoretical models, in order to more closely

match the reality of the jurisdictions we are studying.

& Samuelson devised a taxation scheme for companies that would neutralise distortions by effectively
allowing firms to borrow at a lower after-tax interest rate to compensate for the reduction in the firm’s
economic value arising from taxation [Samuelson (1964)]. We assume this is not achieved in practice.
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The first is that we assume that extractive firms are privately owned. Governments collect a
share of resource rents through taxation of resource rents and profits. The residual revenue
(normal profits and rents not collected by government) accrues to owners of the extractive firm.
This is an important departure in the context of the Hartwick Rule. Even if following the optimal
(Hotelling) extraction path, resource rents will tend to be distributed to both the private and
public sectors. When analysing the prescriptions of the Hartwick Rule of investing resource

rents, we are limiting our focus to the behaviour of the public sector.

The second is that by allowing for shifts in demand for resources, we have introduced the
possibility of resource output and revenue following increasing paths. This is in contrast to the

standard Hotelling case involving declining output.

A final point of departure is that we assume that when resource revenues are invested they can
be placed at risk. The standard approach would typically assume that the interest rates on
borrowing and lending would be equal. Instead we allow for higher rates of return to be
achieved by placing capital at risk. This is done by applying a risk premium (a margin above the

borrowing rate) when projecting the earnings on resource revenues saved.
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3. Accounting for resource revenue
This section explores the rationale for assigning special treatment to resource revenue within
the fiscal reporting framework of resource-rich jurisdictions. The following section is concerned

with the case for saving resource revenue.

A general discussion of the rationale for supplementary reporting is followed by the introduction
of three specific measures that could help to draw greater attention to the links between

resource revenue and fiscal sustainability. These are:

e Primary balance
e Real net worth per capita of the general government sector or the broader public sector

e Adjusted net savings.

Whether a jurisdiction is sufficiently dependent upon resource revenue to warrant special fiscal
reporting arrangements is essentially an arbitrary question. For example, in its 2004 version of
the Guide on Resource Revenue Transparency, the IMF adopted the convention that countries
that received on average more than 25 per cent of either fiscal revenue or export proceeds from
hydrocarbons and minerals during the period 2000-03 could be considered resource-rich. A
revised version of the guide was published in 2007 (IMF [2007]) which contains a list of countries
considered to be resource-rich also corresponds with these thresholds.” Two points are

noteworthy.

First, the sustained surge in resource demand and prices will have altered the membership of
qualifying jurisdictions considerably. Although at the central government level resource
revenue comprises only a small proportion of total revenue, at the margin, resource revenue

has been central to Australia and Canada’s records of recent fiscal success. Indeed, as

°The list is contained in Appendix | of IMF [2007].
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documented in Section 5, even at the national level, resource revenue has made the difference

between surplus and deficit in some years.

Since the early 2000s, Australia and Canada’s energy and mineral exports have grown
significantly (Table 3.1). Australia now meets the IMF’s definition of a resource-rich country by
virtue of strong export growth and Canada is on the cusp of qualifying (depending on whether
primary metals are counted). The implication is that the IMF could consider both countries
compliance with the Guidelines on Resource Revenue transparency in a future assessment of

their compliance with fiscal transparency standards.

Table 3.1 -Resource revenue and resource exports — Australia and Canada

Australia Qld* WA Canada* Alberta
Resource revenue : total revenue (2007) 1.6% 4.3% 13.5% 1.1% 29.0%
Resource revenue : total revenue (2002) 1.9% 3.6% 9.5% 0.8% 31.5%
Resource exports : total exports (2007) 37.0% 49.4% 86.0% 23.6% 67.1%
Resource exports : total exports (2002) 30.0% 38.1% N/A 16.7% N/A
* exports 2006

Sources:see Appendix

Second, IMF surveillance typically is focused at the country level. However, the importance of
resource-revenue at the sub-national level in places such as Alberta, Queensland and Western
Australia rivals that of many resource-rich countries. The implication is that these resource-rich
jurisdictions might reasonably consider their own compliance with the IMF guidelines in pursuit

of fiscal good practice.

If the relative significance of resource revenue can be resolved as an empirical question, then

what is it about resource revenue that warrants special accounting treatment?

Barnett and Ossowski[2003] identify four characteristics of oil revenue and associated policy

concerns that could be argued to apply more generally to revenue from exhaustible resources.
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Exhaustibility leads to concerns about sustainability and intergenerational equity. Volatility and
uncertainty lead to concerns about macroeconomic management and fiscal planning, as policy
makers try to avoid the transmission of resource price shocks to the real economy. Finally, to
the extent that resource revenue originates from offshore, changes to the fiscal balance might
occur quite independently of underlying changes in domestic demand. The implication is that

macroeconomic management is complicated by large flows of resource revenue.

Recall that resource rents are the financial proceeds of resource wealth, and resource revenue is
the share of resource rents collected by the government. Resource revenue can then be
considered as a form of compensation to the public for the depletion of the resource. By virtue
of both commercial endeavour and fiscal choices, resource wealth is transformed into financial

wealth. The financial wealth is distributed between private stakeholders and the public.

Hence revenue from exhaustible resources may be most appropriately viewed as a
transformation from physical to financial capital, and not as a recurrent revenue stream (Barnett
and Ossowski [2003]). This leads directly to the methodological question of whether resource
revenue should best be accounted for as capital drawn down or as ‘ordinary’ income. As
discussed later, regardless of the accounting approach, if the resource revenue is saved and
annuitized, the annual income stream loses its special character —a declining revenue stream
from exhaustible resource can be converted into a stream of permanent income equivalentin

character to normal tax or dividend receipts.

e e e g 10 . .
Many jurisdictions™ prefer to treat resource revenue as income and report their general

government operating balances on this basis. If resource revenue was instead deemed capital

10 Including Australia, Canada, Alberta, Queensland and Western Australia.
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proceeds, resource-rich jurisdictions would tend to report systematic operating deficits, and the

extent to which resource revenue was used to finance this deficit would be more apparent.

Recognising the unique fiscal challenges presented by resource revenue, the IMF has advocated
that resource-rich jurisdictions present additional indicators of their fiscal stance, including
separate accounting for resource revenue and reporting the primary (non-resource) fiscal

balance in their budget papers.

There seem to be reasonable arguments for resource-rich jurisdictions to augment their fiscal
framework to recognise resource revenue separately. In practice, this may be as simple as
identifying resource revenue separately within the financial accounts and establishing some
supplementary fiscal rules or targets (Davis et al [2003]). Or it may involve somewhat more
complex arrangements, as in Norway, of isolating resource revenue from the operating budget
altogether, accumulating resource revenue within a separate fund, and making even more

transparent the sources of deficit financing (Skancke [2003]).

Isolating resource revenue can be important in complementing public savings objectives.
Resource-rich jurisdictions may have a preference for a higher level of public savings for a
variety of reasons. In the short to medium-term, saving may be motivated by the desire to
stabilise expenditure in the face of volatile resource revenue. By accumulating windfalls during
booms and running down saving balances during downturns, the path of expenditure can be
smoothed. Of course the same result can be achieved by borrowing during downturns and
repaying the debt during booms, but this is somewhat less politically palatable. In the
longer-term, saving may be motivated by a desire to spread the benefits of resource wealth

across generations.
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Primary balance

Barnett and Ossowski[2003] argue for the adoption of additional fiscal measures and associated
medium-term targets in the presence of significant oil wealth. As a preferred flow measure,
they advocate the reporting of the primary balance'!, which excludes oil revenue but includes

government expenditure in the oil sector.

By this convention, if total non-resource revenue is less than the operating expenditure of
government, there is a primary deficit. A primary deficit must be financed, and by reporting the
primary balance, it is more apparent the extent to which resource revenue is used as financing,
compared to other means, such as debt or prior savings. Changes in the primary balance are
argued by to be more representative of the underlying fiscal stance, representing more closely

those matters within the government’s direct control (Barnett and Ossowski [2003]).

It should be emphasised that a primary deficit is not indicative of financial sustainability
problems per se. Barnett and Ossowski [2003] note that determining the sustainable level of
primary deficit requires a degree of subjectivity. At one extreme, a ‘bird in the hand rule’, that
is, an approach of limiting the primary deficit in a given year to the expected return on existing
financial assets, is too conservative. This is because resource wealth will continue to be

extracted in future periods, and as such, can be used to repay any necessary borrowings.

A less conservative, but perfectly reasonable, option involves targeting a primary surplus no
greater than the expected return on resource wealth, given that resource wealth will, over time,
be transformed into financial wealth. Of course adherence to this latter rule is complicated by
the uncertainty surrounding the level of resource wealth at any given time. Due to this

randomness in the level of income, Barnett and Ossowski [2003] propose estimating the return

"n the spirit of Barnett and Ossowski’s [2003] definition we exclude all energy and mineral-related
revenue, but do not exclude related expenditures, given the difficultly in accurately identifying the latter.
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on resource wealth as a certainty equivalent, and that this should form the upper bound for any

primary deficit.

Real net worth

In order to sustain a primary deficit over time, it is necessary to accumulate assets at such a rate
that the return on these assets ultimately replaces the resource revenue. In contrast, it is not
sustainable to draw down existing assets to finance a primary deficit. Accordingly various
measures of net worth'* that are increasing over time might be broadly indicative of financial
sustainability. Whether the pace of asset accumulation is sufficient to sustain an ongoing
primary deficit will depend on the size of the deficit, the rate of resource extraction and

resources remaining.

In Australia, a number of jurisdictions have set themselves the objective of growing government
net worth as part of their medium-term fiscal strategies. This measure is constructed in
different ways. For example, the Australian®® and Queensland'® governments pursue increases
in nominal net worth (as one of several financial targets). In contrast, the Western Australian

Government® adjusts its net worth target to account for consumer price inflation.

The choice of deflator in such calculations is not trivial, with the broad options being consumer
price deflators, GDP deflators and wage-based deflators. It is notintended to cover the details
of this debate, merely to note that consumer price deflators are perhaps the least conservative

choice available.

2 we adopt a definition of net worth as physical and financial assets minus depreciation or capital
consumption minus liabilities.

B Australian Government, Budget Paper 1 2008-09, Statement 3, page 3-3.

" Government of Queensland, Budget Strategy and Outlook 2008-09, page 10.

> Government of Western Australia, Budget Paper 3, 2008-09, page 12.



24

The ability of the government to meet its future liabilities or to sustain a given standard of public
infrastructure and services is also likely to be affected by population growth. In any case, if a
given level of net worth is to be shared by a growing population, each person’s share would be
diminishing over time. Accordingly, real net worth per capita could be argued to be a preferable

indicator of improvement in the public sector’s net financial position.

In measuring net worth, the question of how broadly to define the public sector is another
relevant consideration. The choices are between a narrow definition of the general government
sector (core government) and a broader definition of the public sector (including government
business enterprises and publicly-owned financial institutions). If the measure is employed to
gauge the change within a jurisdiction over time, the choice should not be important. However,
to compare levels of net worth across jurisdictions, the more narrow measure might be
preferred, given quite different levels of government business activity across jurisdictions

(reflecting, for example, different policy stances toward service provision and privatisation).

Adjusted net saving

The key criticism of the indicators outlined above is that they fail to take into account the
depletion of the resource base over time. The public financial accounts record the resource
revenue as income. To the extent this is not spent, it contributes to net worth. However, there
is no corresponding entry (reduction in natural assets) to reflect the depletion of the value of

the resource base.

Hamilton [1994], Pearce, Hamilton and Atkinson [1996], Hamilton and Clemens [1999] and

others have developed a conceptual framework for a ‘first approximation’ indicator of
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sustainability called ‘genuine saving ‘or ‘adjusted net saving’.’® Adjusted net saving is an

extension of the concept of ‘invest current exhaustible resource rents’ in a distinct fund. In
contrast to the above discussion, which focuses on resource revenue rather than resource rents,
and on the financial statements of government, the adjusted net saving approach is an
extension of national accounting concepts. It abstracts from the details of government revenue

and expenditure.

There are a number of practical difficulties associated with obtaining reliable measures of
saving, resource depletion and environmental externalities. As such, the measure adopts only a
limited range of adjustments, for example, it only counts deforestation and carbon dioxide
emissions toward the environmental externality component, whereas other costs, such as

biodiversity loss or public health are not considered.

While the concept of adjusted net saving is broader (encompassing various forms of saving) and
deeper (it considers depletion of mineral wealth) than the financial accounting measures above,
it ignores the impact of population growth and technological change, which would imply
reductions or improvements, respectively, in the economy’s productive base (Arrow et al

[2004]).

The World Bank makes its estimates of adjusted net savings available only at the national level.
Separate studies have also derived estimates for Queensland for the period 1990-2001 (Brown

et al [2005]).

In summary, the additional fiscal indicators that might be considered by resource-rich

jurisdictions are as follows:

16 Adjusted net saving is defined as gross national savings, minus depreciation of fixed assets, plus
expenditure on education, minus rent from natural resource depletion (energy, minerals and forests),
minus the costs of environmental degradation and pollution.



26

The primary balance, in order to record the extent to which resource revenue is being relied

upon to fund the day to day operations of government;

Real net worth per capita of the general government sector, to compare the extent to which the
accumulation of government-owned assets (net of depreciation) exceeds the growth in its total

liabilities, inflation and population growth; and

Adjusted net saving, as an attempt to incorporate all forms of investment, both public and
private, in physical and human capital, and recognise the depletion of natural capital and

environmental costs.
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4. Saving resource revenue

The discussion above outlined the case for accounting separately for resource revenue in order
to construct alternative indicators of the fiscal stance of resource-rich jurisdictions. This section
considers the merits of taking the additional step of deliberately saving resource revenue as a
step toward securing fiscal sustainability. This can be considered in two distinct steps: the case

for saving, and the case for establishing a savings fund.

The case for saving

The general case for saving resource revenue stems from the desire to avoid major reductions in
expenditure to obtain revenue from alternative sources when the resource revenue is
exhausted. In order to avoid large reductions in government expenditure or increased taxes in
the future, a policy of accumulating financial assets and using their earnings to supplement and
replace resource revenue could be pursued. As discussed above, saving entails curtailing

expenditure growth in the face of growing resource revenues.

From a macroeconomic policy perspective, a policy of saving resource revenue, and especially
resource revenue windfalls, is more likely to be counter-cyclical. Where monetary policy
settings are generally counter-cyclical (such as in inflation targeting regimes), there are obvious

benefits from the co-ordination of fiscal and monetary policies.

There is a well-established literature on the impact of resource wealth on economic
development. The observation is that many countries that are highly dependent on resource
wealth have struggled to establish vibrant and well-diversified economies. And throughout
history developed economies have faced considerable structural adjustment in the face of

commodity booms.
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On the one hand, there are arguments that some of the proceeds of a resource boom need to
be used by governments to ensure diversification of the economy and to attempt to offset the
decline in competitiveness faced by the non-resource tradeables sector. Other reasons cited for
increasing public investment during a boom relate to dealing with the localised inflow of labour

and capital and raising the productive capacity of the economy.

An alternative view is that introducing a bias toward domestic public investment is
counter-productive in a boom environment. If the investment is to occur during the boom, it
will further exacerbate shortages of skilled labour, and divert resources toward the construction
sector away from the manufacturing sector. By further reducing spare capacity of the economy,
inflationary pressures will tend to push interest rates and exchange rates even higher; tending

to further undermine the competitiveness of the manufacturing sector (Skancke [2003]).

Perhaps the appropriate balance to strike in this debate is that public investment must be
considered on its merits (whether commercial or social net present value). The case for
domestic investment certainly does not hinge on the availability of resource revenue as a source
of funding. While there will very likely be a range of worthy projects at any given time, and even
a backlog from previous neglect, there presumably comes a point at which diminishing marginal
returns or the adjustment costs of public investment undermine the case for further investment.
In addition, the appropriate incentives and investment screening discipline could be achieved by

debt financing of public investment programs.

In such cases, the jurisdiction may be better served by investing resource revenue in financial
assets or abroad and deferring the fiscal stimulus from domestic investment. Investing resource
revenue in offshore financial assets can be viewed as a long term hedge against adverse

commodity price movements and terms of trade shocks. There is evidence of strong correlation
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between the value of the domestic currency and commodity prices in resource-rich jurisdictions,
as well the tendency for exchange rates to overshoot. The process of investing offshore during
commodity booms will reduce demand for domestic currency and the rate of currency
appreciation during the boom. Moreover, when the terms of trade reversal eventuates, and the
currency begins a phase of depreciation, the value of foreign currency assets will increase,

offsetting the drag on national income.

There are a number of arguments as to why it may be unnecessary for resource-rich jurisdictions

to target higher levels of public saving.

A first argument is that saving can take many forms, and there are other public policies that may
be functionally equivalent or even preferred to establishing a store of public financial wealth.
Returning resource wealth to the community through tax cuts or annual dividends, or increasing
investment in education, public health, or public infrastructure are arguably all legitimate forms
of saving. Indeed in many developed economies there is a strong preference for diverting any
public surplus back to the private sector, in the belief that market-based mechanisms are more

efficient in allocating capital to its best use.

Ultimately this is a distributional question. The level of aggregate savings and the distribution of
benefits between stakeholders (contemporarily and over time) will differ according to the
associated policy choices. However, nothing in this argument would appear to rule out the

inclusion of a public fund in the mix of savings policies.

A second argument is that there would not appear to be a point in saving resource revenue if
the government would otherwise have to incur debt to finance its primary deficit. This warrants
some closer analysis, as it presumes that the primary fiscal position is prudent and should be

continued into the future.
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The very point of separately identifying resource revenue is that its use for financing recurrent
spending is unlikely to be sustainable. A government that has become dependent upon
resource revenue to finance its operating expenditure faces a difficult transition period during
which expenditure growth must run at a lower rate than non-resource revenue growth. If such
expenditure restraint is feasible, the diversion of resource revenue to savings will then outpace
new borrowings to fund recurrent expenditure. Over time the dependence on resource revenue
can be reduced, as the savings are used to replace the resource revenue by an appropriate share
of income from the resource fund. It is not the process of isolating resource revenue that
creates wealth and permanent income; rather it is the act of reducing dependence on resource

revenue.

Finally, there is a rather compelling argument that future generations will be better off than
current or previous generations, by virtue of inheriting the stock of existing assets including
intellectual capital and the compounded benefits of technological change. Existing public assets,
private bequests, and intellectual property do not need to be supplemented by a store of public

financial wealth.

This would also appear to loom largely as a distributional question. The appropriate weight to
give to future generations’ welfare, and aversion to the risk of future generations being worse
off might help to resolve the issue. In any case, this would appear to be a justification for saving

less than the full amount of resource revenue, rather than saving none.

Finally, the issue arises as to what purpose additional savings may be put. From the perspective
of intergenerational equity, the critical issue is whether or not the principal is preserved. Ifit is
preserved, it would not appear necessary to determine the use up front, as priorities will change

with time. If resource revenue is initially saved but is subsequently used to extinguish a future
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liability, such as aged or public sector pensions, eventually the principal will be run down.
Resource wealth, while temporarily transformed into financial wealth, will ultimately be
dissipated. Similarly, if the proceeds are used to fund investment in depreciating assets, such
investments will need to generate positive financial returns if they are to be replicated in the
longer-term. Increasing the stock of publicly owned physical assets does not necessarily

translate into a cash flow stream that can be used to replace resource revenue.

Alternatively, one can think of a government using the proceeds to purchase a perpetual income
stream. In this way, resource wealth and its associated flow of resource revenue would be
transformed into financial assets which in turn would yield a stream of earnings. If the principal
is preserved, or better, supplemented to protect against inflation and population growth, the
earnings can be considered permanent income. Only in this last case, would the act of saving

serve to replace the resource revenue when eventually production ceases and rents vanish.

The case for establishing a savings fund

The second step, if a policy of higher savings is to be followed, is choosing an appropriate
savings vehicle and asset allocation. Without reducing dependence on resource revenue, there
is little point in establishing a savings fund. Simultaneously increasing assets (saving resource
revenue) and liabilities (borrowing the same amount to fund recurrent expenditure) would not
affect net worth except for any differential between the rate of return on the assets and the
interest payable on borrowings. The case for establishing a resource fund is then quite

separable to that of whether a greater share of resource revenue should be saved.

Humphreys and Sandbu [2007] take a strong stance on the merits of resource funds, insisting
that “the economic case for natural resource funds is surprisingly weak.” They suggest that it is

in fact expenditure smoothing in the face of volatile revenue which generates economic
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benefits; and that resource funds are merely an institution which can support expenditure
smoothing over longer time horizons. It is the policy of expenditure restraint, they argue, that
serves to stabilise the economy and generate savings for the future. Since this implies that
sound fiscal policy in the presence of substantial resource wealth requires a significant
accumulation of assets, their argument is essentially that natural resource funds are merely a

minor public sector activity, and are not good policy per se.

Eifert, Gelb and Tallroth [2003] note that the optimal strategies for managing resource rents are
likely to depend on the level of development of political and social institutions. The
environment in which rent-seeking behaviour occurs, and the institutions that place limits on

the distribution of rents, determine how effectively resource wealth can be managed.

Davis et al [2003] note that resource funds can provide political cover for achieving a higher level
of public savings. However, resource funds are not sufficient to achieve higher public savings
themselves. A strong political and public will must also exist given the need for complementary
fiscal strategies. In particular, there must be a commitment to sustainable budgeting and net
wealth creation. This implies obvious expenditure restraint in the face of resource revenue

windfalls.

However, the political will may not be sufficiently strong, or it may be transient. Problems are
likely to arise in attempting to raise and then protect the level of public savings. To the extent
that such a policy was successful, the accumulated benefits would be a rich bounty for future
political campaigns that sought to redistribute the proceeds to preferred constituents.
Competing political parties might conceivably campaign on the basis of alternative ways to
distribute the proceeds, thereby dissipating resource wealth, at the expense of future

generations.
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Possible ways of addressing the risks inherent in large pools of public savings include legislative
or constitutional protection of resource revenue saved. Resource funds have been established
with this purpose in mind, but very few would appear to have the level of protection of their
principal to defend against such risks. For example, while in Alaska the principal of the
Permanent Fund can not be withdrawn without a plebiscite, Norway has no such protection for
its Pension Fund, and part or all of the principal could be used to finance sustained non-oil

deficits.

Empirical studies

There have been a number of empirical studies addressing the range of issues above.

Davis et al [2001] considered the question of whether the establishment of a non-renewable
resource fund (NRF) was associated with better fiscal performance across a cross-section of
resource-rich and ordinary countries. Their approach was to consider the extent to which
changes in government spending could be explained by changes in resource export earnings and
resource revenue. A statistically significant positive relationship would indicate that

governments faced difficulty in managing expenditure in the face of resource revenue windfalls.

The authors found no statistical basis to conclude that countries with NRFs were able to achieve
a greater degree of expenditure restraint in the face of revenue volatility. However, they found
some countries with NRFs tended to have a more limited expenditure response to changes in
resource revenue. The study was based upon a limited number of countries, and the authors
acknowledge the difficulty in concluding whether expenditure restraint is a product of
establishing an NRF or prudent fiscal policy more generally. In any case, the study demonstrates

the close policy linkages between expenditure restraint and NRFs.
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Steigum and Thogerson [1995] constructed a computable overlapping generations model to
consider the extent of intergenerational redistribution inherent in a policy of consuming
Norway's petroleum wealth. Estimates of the value of petroleum resource rents in Norway
range from 4.4 per cent (1990) to 13.0 per cent of GDP (1984). The authors compare two
scenarios: one where the resource rents are saved, the principal protected, and all future
generations enjoy the permanent income derived from such savings; the other where the
resource rents are consumed (given back as tax cuts) over a 40 year period. They estimate the
welfare of those aged less than 15 years or yet to be born would be 14 per cent lower in the

second case.

The study usefully represents the long-term nature of the policy problem and the significant
magnitude of the future welfare at risk from current policy decisions. The authors offer the
proposition that failing to save resource rents is akin to increasing the level of public debt, with
similar detrimental impacts on the welfare of future generations. For governments to be so
openly concerned with reducing public indebtedness, it is somewhat surprising that there is not

a matching concern or level of public debate around policies for preserving resource wealth.
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5. Evaluating performance
This section presents a number of measures that evaluate the five jurisdictions’ performance in

managing resource wealth.

The measures correspond to the discussion above, and include estimates of the primary
balance, real net worth per capita and adjusted net saving. The primary balance and real net
worth per capita are presented for the period since 1998-99 for all five jurisdictions. Adjusted
net saving data is available from the World Bank since 1970 albeit only on a national basis, with

a state-based estimate derived for Queensland in a separate study (Brown et al [2005]).

Primary balance

The operating balance, primary balance and dependence on resource revenue of the five
jurisdictions are presented in Figure 5.1. Operating surpluses have become the norm, but,
particularly at the sub-national level, these have been achieved on the back of strong growth in

resource revenue.

The sub-national jurisdictions seldom achieved primary balance over the past nine years. A
longer time series for Alberta indicates it has never achieved a primary surplus in the period
since 1984. There has been a significant deterioration in primary balances of the sub-national

jurisdictions of around 10 to 15 per cent of total revenue.

While resource revenue is not nearly as significant at the national level, it has been sufficient to
turn operating surplus into a small primary deficit for Canada on two occasions. Australia is the

only jurisdiction to be budgeting a primary surplus in 2008-09.
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Figure 5.1 — Operating balance, primary balance and resource revenue
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Real net worth

This section examines trends in general government real net worth per capita in the five

jurisdictions since 1998-99.

Figure 5.2 —real net worth per capita
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Real net worth per capita has increased in each jurisdiction over the period. However, progress
has not always been consistent. Growth in net worth per capita has stalled and real net worth

per capita has begun to decline slightly in the sub-national jurisdictions.

Comparing progress across jurisdictions is complicated by the fact that there may be quite
different policy stances concerning the desirable size of, or growth in, government. For
example, policies such as tax cuts and retirement saving incentives will serve to transfer wealth

from the public sector to the private sector and keep measures of public net worth lower than
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they would otherwise be."” However, if such policies can be delivered without a decline in real

net worth per capita of the public sector, this may be more indicative of sustainability.

A decline in real net worth per capita could arise from multiple drivers: asset price fluctuations,
inflation, population growth or using capital proceeds to fund recurrent expenditure.
Privatisation should be broadly neutral in its impact on real net worth per capita. Thatis, to the
extent that the proceeds are used to retire debt or to invest in other assets, privatisation
policies would not detract from real net worth per capita. Similarly, major public works
programs that are debt financed should be broadly neutral in their impact, since assets and debt
increase in parallel. On the other hand, using resource revenue to fund public investment in
physical or financial assets would, under current accounting conventions, make a positive

contribution.

Steady upward progress in the measure of net worth per capita is presumably desirable,
especially during boom periods. Overall, there would seem to be few reasons for real net worth
per capita to be declining over time. Perhaps a more compelling benchmark than simple
increases in the measure would be the change in nominal net worth per capita had resource
revenue been invested. Either approach would likely engender greater fiscal discipline than the

existing targets based on nominal or real net worth targets that ignore population growth.

Table 5.1 - Change in real net worth per capita 1998-99 to 2007-08

Alberta WA Canada Qld Australia*
$14,640.05 $14,583.96 $8,668.43 S 7,123.79 $3,357.07

* Australia 1999-00 to 2007-08

Y For example, in the period from 2000-01 to 2007-08 successive Australian governments are estimated
to have delivered approximately $70 billion in nominal personal income tax cuts and retirement savings
inducements. This is more than the estimated government net worth of $61 billion in 2007-08. The other
jurisdictions have also maintained policies to improve tax competitiveness over much of the same period.
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Adjusted net saving

As noted above, the various indicators presented so far relate only to the public sector, relate
only to physical and financial investment, and fail to take into account the depletion of the

resource base over time. Adjusted net saving compensates for these shortcomings.

Figure 5.3 shows that both Australia and Canada achieved positive adjusted net saving in each
year since construction of the measure commenced. However, the current boom in resource
extraction is driving adjusted net saving down to historically low levels. The latest data point is

2006, and it is likely that the downward trend has continued over the past two years.

Given an even greater dependence on energy and minerals at the sub-national level, higher
depletion rates would likely translate into negative adjusted net saving. While the measure is
not published at the sub-national level, a study by Brown et al [2003] found that Queensland’s
rate of genuine saving was some two per cent less than Australia’s from 1990 to 2000. If we
assume this differential has remained constant until 2006, Queensland’s adjusted net saving

would have been very close to zero, and is likely to have turned negative since 2006.
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Figure 5.3 — adjusted net saving

Adjusted net saving

18

16 v
14 w‘
12

o /\ N

% Canada

Australia

M \

1970 1974 1978 1982 1986 1990 1994 1998 2002 2006

Energy and mineral depletion

14

. \
° 8 A \ |
- /lw“" :
R A N\

1970 1974 1978 1982 1986 1990 1994 1998 2002 2006

Australia

Canada

Abbreviation: Gross National Income (GNI).

Comparing the components of adjusted net saving in Australia and Canada, we note in
Figure 5.4 that the rates of fixed capital consumption, mineral depletion and education
expenditure are nearly identical. The difference in adjusted net saving is then accounted for by

Canada’s higher rate of gross saving.
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Figure 5.4 — components of adjusted net saving
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Policy simulations

A simulation model was constructed in Excel to address the following related questions.

1. Atwhatrate must resource revenue be invested in order for the permanent income from
net financial assets (net worth) to deliver a sustainable consumption path? How does the
rate vary with different assumptions about the future profile of resource revenue receipts

and uses, rates of return, inflation and population?
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2. Given actual resource revenue over the past 10 years, how much would net worth have
increased in each of the five jurisdictions had a benchmark savings policy been followed?

How does this compare to actual outcomes?

Description of model

A technical specification of the model is contained in Appendix A.

Receipt of resource revenue

Initial resource revenue is assumed to follow a nominal growth profile. The central case involves
growth at 10 per cent per annum for years 1 to 10, 5 per cent per annum for years 11 to 20,

0 per cent for years 21 to 30, and -2 per cent for years 31 to 50. Alternative growth profiles are
considered. Receipt of resource revenue can readily be expressed in nominal, real or real per

capita terms.

Use of resource revenue

Use of resource revenue refers to the degree to which they are used to fund recurrent
expenditure. The model adopts the assumption that the use of resource revenue remains
constant in real per capita terms at the first year’s level. This assumption is also varied, to

examine the case where there is zero dependence on resource revenue.

Investment rate and reinvestment rate

The investment rate determines the extent to which resource revenue received is invested in
financial assets. A higher investment rate, given a particular profile of resource revenue use
(expenditure), will result in a higher borrowing requirement in any year. Equivalently, resource
revenue not invested is available to use, reducing the borrowing requirement. The required

investment rate is the focus of the simulation.
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Resource revenue saved accrues as principal in a resource fund. This is invested and produces
earnings. The risk premium (return on investment in excess of the borrowing rate) is assumed
to be 1.5 per cent in the central case. This assumption is also varied to allow for lower and

higher rates of growth. The difference between the rate of return and the borrowing rate is a

significant driver of the results.

The reinvestment rate determines the extent to which earnings are added to the principal of the
fund. Earnings not reinvested are available to reduce the borrowing requirement, pay interest

or retire debt.

Borrowing requirement

The borrowing requirement is the amount of debt the government must assume in order to
fund the desired level of expenditure, given the profile of resource revenue and decisions about
the investment and reinvestment rates. Interest on the debt is initially compounded. As
resource revenue grows and the earnings of the fund grow, the borrowing requirement
becomes negative. At this point the surplus earnings are available to pay interest and retire
debt. Once the debt is retired, resource revenue and fund earnings that are surplus to

expenditure needs are assumed to be applied to the fund at the investment rate.

Net worth

This is defined as the principal of the resource fund minus any outstanding debt.

Permanent income

Permanent income is calculated at any point in time by assuming that the fund’s principal is
used to retire all outstanding debt. The remaining assets are then invested to earn a rate of

return in perpetuity. By subtracting the rates of inflation and population growth from the rate
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of return, the level of income derived from the assets can then be assumed to be constantin
real per capita terms. As an example, assuming a 6 per cent borrowing rate, with the risk
premium of 1.5 per cent, inflation at 2.5 per cent and population growth at 1.5 per cent, the

permanentincome rate in perpetuity is 3.5 per cent.

Results

Figure 5.5 - minimum investment to replace resource revenue within 40 years (Case 1)

2.5
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The above chart reflects a policy of investing 54 per cent of resource revenue and reinvesting
54 per cent of fund earnings (Case 1 below). This will, within a 40 year timeframe, produce real
permanent income (blue line) sufficient to maintain constant expenditure in real per capita
terms (red line). In the longer-term (from 40 years and beyond), as resource revenue
approaches zero, the sustainable level of expenditure converges to around 1.3 times the initial

level (between the blue and purple lines).
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In contrast, a policy of allowing expenditure to follow resource revenue (green line), requires
expenditure reductions after 20 years and results in lower than initial real per capita

expenditure within 33 years.

Figure 5.6 —invest all resource revenue and reinvest 60 per cent of earnings (Case 2)
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A policy of investing 100 per cent of resource revenue and reinvesting 60 per cent of fund
earnings produces a profile of real permanent income per capita that permits an increasing
expenditure profile (red line for 32 years then blue line thereafter). After 50 years, the
sustainable level of expenditure is higher, being somewhere between 1.6 and 2.0 times the

initial level, and tends to increase.
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Figure 5.7 - slower revenue growth requires additional fiscal restraint (Case 3)
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Case 3 presents the results assuming a slower resource revenue growth profile. This case
involves resource revenue growing at only 5 per cent per annum for the first 10 years (instead of
10 per cent) with an investment rate of 100 per cent and reinvestment rate of 65 per cent.
Maintaining real per capita expenditure at initial levels is not feasible. Additional fiscal restraint
would be required — spending must be less than the initial level of resource revenue — to achieve

a sustainable path.

Table 5.2 presents the results from the full range of simulations including the three cases above.
Sufficient policies are those which will achieve the target of permanent income exceeding

expenditure of resource revenues within 40 years.

The sufficient investment rates are lower the greater the difference between the borrowing rate
and rate of return on fund assets. At higher rates of return, the funds invested grow more

rapidly than debt, improving net worth. Atlower rates of return, it is necessary to direct some
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funds toward debt servicing and retirement to ensure debt is kept in check. At the benchmark

risk premium of 1.5 per cent, it is optimal to use 40 per cent of fund earnings to service debt.

The optimum policy is defined as that which maximises net worth, or produces the highest
possible permanent income per capita. In every case the optimum policy involves investing all
resource revenue, but the optimum reinvestment rate varies depending on the difference

between the borrowing and investment rates.
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We now turn to the second set of questions posed above: how does the performance of the
five jurisdictions compare to what would have occurred had a benchmark savings policy been

followed?

We compare the actual increase in nominal net worth to two benchmarks. Profile A, the lower
benchmark, entails the policy of saving all resource revenue, reinvesting 60 per cent of fund
earnings, and keeping dependence on resource revenue constant in real per capita terms at
1998 levels. Profile B, the upper benchmark, entails the policy of saving all resource revenue

and reducing dependence on resource revenue to zero.

We also extend the analysis to consider what happens over a longer horizon using Alberta as an

example.

Results

We see that since 1998 all jurisdictions have managed to increase net worth at rates that exceed
the benchmark inherent in profile A. For example, Canada’s net worth improved by
approximately 10 times the amount required had it sought to invest all resource revenue, use
only 40 per cent of the earnings, and maintain real per capita expenditure at 1998 levels.

Queensland and Western Australia also comfortably met this standard.

More rapid resource revenue growth, in the case of Australia and higher initial levels, in the case
of Alberta translate into more challenging targets under profile A. However, both jurisdictions’

performance exceeded the standard in this case.

Neither Australia nor Alberta were able to achieve the higher benchmark associated with profile
B. Thatis, their increase in net worth was less than it would have been had they been able to

invest resource revenue and remove any dependence on resource revenue for funding recurrent
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expenditure. Canada, Queensland and Western Australia all managed to increase net worth

well beyond the target levels.

The simulations above are constrained by relatively short time series for resource revenue
across the jurisdictions. However, in the case of Alberta, data is available back to 1984-85. A
longer-term simulation for Alberta shows that its performance has missed the targets associated
with the two profiles. Even assuming low rates of return (6.5 per cent) the actual increase in net

worth in Alberta was only 62 per cent and 16 per cent of the respective targets.

Figures 5.8 and 5.9 record the estimated permanent income that Alberta could have enjoyed
had the policies associated with Profiles A and B been followed since 1984-85. Had real per
capita expenditure been maintained at initial levels'®, potential permanent income would
presently be around 33 to 50 per cent of actual resource revenue. Had dependence on resource
revenue been eliminated, potential permanent income would presently correspond to actual

resource revenue. Such results could have been achieved within approximately 25 years.

8 Alberta experienced a significant decline in resource revenue between 1984 and 1986. The simulations
assume that it was necessary to reduce expenditure in each of these years, and that 1986 was established
as the base year at which expenditure was maintained constant in real per capita terms. The alternative
assumption that expenditure was maintained at the higher 1984 levels would have generated negative
net worth.
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Figure 5.8 — Alberta’s projected savings under Profile A
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Figure 5.9 — Alberta’s projected savings under Profile B

Alberta

$16,000

$14,000

$12,000

B P|-2.5% risk premium

$10,000
B p|-1.5% risk premium

$8,000

CAD Millions

[ P1- 0.5% risk premium

$6,000
— Resource revenue

$4,000

$2,000




53

6. Conclusions

The fact that both resource rents and resource revenues are finite and are expected to follow a
declining path, even if in the distant future, suggests that governments need to take special
steps to manage them, particularly if concerned about sustainability and intergenerational

equity.

Mixed ownership structures, increasing output paths (relating to shifts in demand driven by
population and income growth) and the possibility of placing invested funds at risk are three
conceptual additions that lead the paper away from the standard theoretical treatment of
exhaustible resources. They more closely fit the observed reality of energy and minerals

markets in Australia and Canada.

The use of additional fiscal indicators would appear desirable in the presence of significant
resource revenue. While meeting the prevailing IMF criteria, Australia and Canada could be
considered special cases in that most of the resource revenues accrue at the sub-national level.
The sub-national jurisdictions of Alberta, Queensland and Western Australia, each of whom are

running primary deficits, should be particularly encouraged to adopt these alternative measures.

Particularly at the sub-national level where resource revenues are more significant, there would
appear to be a case for saving more resource revenue and potentially establishing resource

funds.

The savings performance of the five jurisdictions ranges from broadly satisfactory to outstanding
over the timeframe of the study. The case of Alberta suggests that over a longer horizon,
performance may not have been as robust, and maintaining adequate performance becomes
more difficult over time. This might serve as a warning to those jurisdictions that have yet to

commence an explicit policy of saving resource revenue.
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Given the prospect of resource revenues becoming even more significant, all jurisdictions could
consider setting explicit policies dealing with how resource revenues will be transformed into a

permanent stream of benefits. Some particular suggestions are in order.

Australia could consider adding a resource fund to its existing stable of funds. The objectives of
such a fund would be to transform resource revenue into a permanent income stream. To this
end, contributions to the fund could be determined by a transparent formula and the fund’s
principal should be protected. The fund might be more offshore oriented in its investment focus

than existing funds, to serve as a hedge against a future terms-of-trade reversal.

Canada is the only jurisdiction within the study to be in a net debt position. Its pace of debt
retirement over the past ten years has far outstripped what would have been expected merely
as a result of saving its relatively insignificant resource revenue. With the prospect of Canada
retiring net debt still some way into the future, there are not such compelling reasons for it to

establish a resource fund.

Alberta is the only jurisdiction to have a resource fund in place. However, its policy choices over
several decades have, according to the above analysis, not resulted in sufficient saving of

resource wealth. Stricter expenditure restraint and greater investment of resource revenue will
be the key to a sustainable future. The sustainable level of expenditure and optimal saving rates

should be determined with reference to the expected profile of resource revenue.

Compared to the other jurisdictions, Queensland is on the dawn of its resource boom and
appears better placed to make the fiscal adjustments necessary to achieve a sustainable footing.
Its experience with investing in financial assets is also encouraging and may have achieved what

a separate resource fund would have, although it is somewhat unclear what uses its financial
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assets may have been earmarked for."> Queensland needs to consider ways to break the nexus
between resource revenue and expenditure growth and should consider establishing a resource
fund to ensure the benefits of the boom are transformed into a permanent income stream and

shared with future generations.

Western Australia has enjoyed the fruits of the resources boom, and has managed to improve its
fiscal position considerably. Like Queensland, it needs to consider ways to keep expenditure
under control in the face of continued resource revenue growth. By establishing a resource
fund that invests in offshore assets, Western Australia could diversify its net worth (given
current weightings toward public infrastructure) and in the process obtain a natural hedge

against future commodity price downturns.

' Further discussion of this point is contained in Appendix B.
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Appendix A - overview of the model
Variables

R, Resource revenue”

g: Time varying growth rate in resource revenue
E, Expenditure (or use of resource revenue)”*
B: Borrowing requirement

D; Outstanding debt

K; Resource fund balance

N; Networth

PI; Permanentincome

Parameters

T interest rate

n annual population growth rate

 annual rate of inflation

o perpetuity or permanent income factor
Policy variables

a resource revenue investment rate

y fund earnings reinvestment rate

p risk premium?

20 P .. . . . . .
Actual resource revenue for the relevant jurisdiction is used in the policy simulations.

! Note that the term expenditure refers to the extent that resource revenue is used to fund recurrent
expenditure. It does not refer to the total (ordinary) expenditure of the public sector. For modelling
purposes, expenditure is held constant in real per capita terms. Actual initial expenditure for the relevant
jurisdiction is used in the policy simulations, escalated at the actual rates of inflation and population
growth.

2 The risk premium can be considered a policy variable in the sense that different portfolio allocations will
entail varying exposure to risk, with different expected returns.
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Relations

Re=Ri1(1+9¢)

E.=E,(1+n)t(1+m)t
Bi=E—(1— a)R,— (1— y)(r+ p)Ki1
D; = (1+7)D,_; + B,
Ki= aRi+ (1 +y(r+ p)) Ky
N, = K, — D,
PI, = oN,

o=r+p—n—m

Rules

If By < 0, the negative borrowing requirement (proceeds) is used to service debt (r D;_4).
If B < 0 and By > r D;_1, the surplus proceeds are used to repay debt (D; < D;_q).

IfD; =0, K; = a(R; —By) + y(1+r + p)K;_4, the proceeds are invested in the fund at the
same rate as resource revenue.

Policy target
Allow a, y and p to vary, such that
Plt = Et

Before
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Appendix B - additional data and results
AUSTRALIA
Significance of resource revenue

At Australia’s federal level, resource revenue accrues from corporate income tax, the petroleum
resource rent tax, an excise on production of crude oil and condensate and a share of royalties
on offshore energy projects. My estimates of total nominal resource revenue are $4.8 billion in
2007-08 and $6.75 billion in 2008-09. This includes 50 per cent of the corporate income tax paid
by the energy and mining sectors. As estimated, resource revenue in 2008-09 would comprise

2.1 per cent of total revenue, up from 1.3 per cent in 2003.

General policy approach

The previous Australian government (1996-2007) directed the general revenue surge (including
resource revenues) towards various forms of saving. These included personal income tax cuts,
inducements for private retirement saving (concessions for voluntary contributions and
establishing tax free pensions) and funding its future pension liabilities for Commonwealth

public servants (the Future Fund).

Over the period 2000- 2007 the nominal value of personal income tax cuts announced by the
Government totalled at least $120 billion. This covered the period 2000-01 to 2010-11.
Additional personal income tax cuts announced by the incoming government in the 2008-09

Budget total $49 billion over four years to 2011-12.

Inducements for private retirement saving are reported as a tax expenditure. This currently
runs at around $26 billion per annum. Additional retirement saving concessions announced in

the Budgets between 2005 and 2007 totalled approximately $7 billion.
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Apart from the Future Fund, an additional fund, the Higher Education Endowment Fund (HEEF),
was established as a perpetual fund in 2007 with a $5 billion injection to support capital

expenditure and research facilities in Australian universities.

The current Australian government has committed to saving windfall resource revenue and
announced it would establish a number of additional funds in the 2008-09 Budget. The Building
Australia Fund will be available to finance national transport and communications infrastructure
where state government or private investment is not occurring. It received an initial allocation

of $20 billion.

The Education Investment Fund subsumes the HEEF (which has grown to $6 billion) and adds an
additional S5 billion which is available to finance capital spending in the higher education and

vocational training sectors.

The Health and Hospitals Fund, with an initial allocation of $10 billion, is to finance investment

in health infrastructure, particularly hospitals and medical technology.

With the exception of the HEEF, the principal of the various funds established in Australia is not
protected, and may be drawn down over time. Accordingly, there is no existing institutional
structure that would serve as a repository for public saving of resource revenue, should the

policy of saving them be adopted.
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Primary balance

In the period of the study 1997-98 is the only year in which the operating balance and primary
balance have differed in qualitative terms. However, the increasing significance of resource
revenue in the Budget has the potential to lead to such discrepancies in the future. The

estimate of budgeted resource revenue comprises around one-third of the operating balance.

Australia- budget balance
$25,000
$20,000 /J/
c $15,000
E $10,000 — Operatingbalance
3 \\ /J/ —— Primary balance
SSIOOO \\ // Resource revenue
$' v
-$5,000 7
-$10,000 T T T T T T T T T T T T 1
1996 1998 2000 2002 2004 2006 2008 (b)
Real net worth

Real general government net worth per capita increased from approximately S-500 in 1999-00
to $2,900 in 2007-08. In 2007-08 dollars this equates to an improvement in real net worth from

-$9 billion in 1999-00 to $61 billion in 2007-08.

What if resource revenue had been saved?

The actual change in nominal net worth of $67,831 million compares to the two benchmarks

(recall Profiles A and B) of $47,746 million and $74,171 million.
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CANADA
Significance of resource revenue

Under the Canadian Constitution the provinces and territories enjoy constitutional ownership of
natural resources, except those on federal lands. A number of side agreements concerning
revenue from offshore oil revenue result in the diversion of that revenue to provincial

governments.

Corporate income tax is the primary source of resource rents accruing to the Canadian
Government. For the purposes of the simulations, it is assumed that resource revenue equals
50 per cent of the corporate income tax paid by the energy and mining sector to the Federal
Government. Where actual figures are not available, it is assumed that the share of corporate
tax paid by the energy and mining sectors is 14 per cent, with half of this amount (7 per cent)
counted as resource revenue. Estimates of resource revenue are $2.7 and $2.8 billion in
2007-08 and 2008-09 respectively. This equates to just over 1.1 per cent of total revenue, up

from around 0.82 per cent in 2002-03.

General policy approach

The majority of the revenue growth in Canada has been directed towards reducing public debt,
improving the financial position of the provinces and territories and improving Canada’s tax
competitiveness. The reduction in public debt has offered further dividends in the form of
reduced financing costs, creating the necessary fiscal space for achieving the other two goals.
More recently the Canadian Government has taken modest steps toward creating inducements

for increased private saving.
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Primary balance

Despite the relatively modest levels of resource revenue, in the context of rather slim operating
surpluses in Canada, resource revenue is sufficiently large to cause a qualitative difference
between the operating and primary balance. Primary deficits occurred in 1996-97 and 2003-04,

with a further primary deficit in prospect for 2008-09.

Canada - budget balance

$25,000
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$- /4 ! ‘ Resource revenue
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Real net worth

The Canadian Government has managed to improve real net worth per capita by around $8,670
over the period between 1998-99 and 2007-08. The accumulated deficit, measured in 2007-08

terms, has improved from $22,393 to $13,724.

What if resource revenue had been saved?

The reduction in public debt has far outstripped what would have been achieved had Canada
pursued a policy of saving resource revenue. The estimated change in net worth from the lower
benchmark is just $11,000 million and for the upper benchmark is $26,000 million. Net debt has

been reduced by almost $100,000 million over the corresponding period.
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ALBERTA
Significance of resource revenue

Alberta collects resource revenue from a number of bases, with the main sources being
production royalties and leases for energy projects. Alberta also collects corporate income tax.
However, given a lack of information about the share of provincial corporate income tax paid by
the energy sector, this source of revenue has been excluded from the statistics and related
simulations presented in this paper. As such, the estimates of resource revenue for Alberta are
significantly understated. The figures used reflect only that revenue nominated by the Albertan

Government as resource revenue.

Compared to the other jurisdictions of interest, Alberta has a much greater dependence on
resource revenue. In 2007-08, the ratio of resource revenue to own source revenue and total
revenue is estimated to be 31.6 and 29.0 per cent respectively, increasing to 33.7 and 30.4 in
2008-09. This is relatively unchanged since the early 2000s. From a low of 15.3 per centin

1998-99, the ratio to own source revenue reached a peak of 44.6 per cent in 2005-06.

General policy approach

The Fiscal Responsibility Act prohibits the Government from running operating deficits and
borrowing for non-capital purposes. Strong operating surpluses (530 billion over 5 years) have
been delivered on the back of resource revenue.”? The Government has sought to maintain the
‘Alberta advantage’ by maintaining tax competitiveness, investing in education and
infrastructure, debt retirement and ultimately public saving. In recent years there has been
renewed interest in the Alberta Heritage Trust Fund. Contributions to the fund have resumed

with additional arrangements to ensure its principal is protected against inflation.

2 $21 billion of the revenue growth over this period was due to unanticipated increases in the price of oil.
Alberta Government, Fiscal Plan 2008-11, p. 21.
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Primary balance

Given its dependence on resource revenue, the Albertan Government has not recorded a
primary surplus in any year since 1984-85. The primary deficit is projected to more than double

to around $10 billion in 2008-09.

Alberta - budget balance
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Real net worth

The change in net worth in Alberta between 1998 and 2007 of $49,325 million exceeds that of

the lower target of $32,805 million.

What if resource revenue had been saved?

Data is included in the statistical appendix for the Alberta Heritage Savings Trust Fund. Alberta’s
policies for saving resource revenue have varied considerably over time.** The data indicates
that the fund is far smaller than it would have been had the province followed stricter savings
policies. Thatis, if the benchmark policy had commenced in 1998 (note, the fund commenced in

1976) it would already be more than twice its current size (538,946 compared to $17,044).

> Fora history of the fund see http://www.finance.gov.ab.ca/business/ahstf/annrep08/report.pdf.
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QUEENSLAND
Significance of resource revenue

Queensland ‘s resource revenue surge has been a relatively recent phenomenon, but looks set
to continue for some time. Strong growth in coal production and exports and anticipated major
gas developments should see it continue to enjoy rapidly growing fiscal benefits associated with
strong energy demand. Its primary sources of revenue are royalties on coal, onshore petroleum
and gas projects and miscellaneous minerals. It also receives revenue (termed rents in that

jurisdiction) from the lease of mining tenements.

The ratio of resource revenue to own source revenue and total revenue was relatively low and
stable throughout the period to 2005. In 2008-09 these ratios are forecast to increase to

17.4 per cent and 10 per cent respectively on the back of an increase in the royalty rate for coal.

The Queensland economy is relatively diversified, and historically it has not been categorised as
resource dependent. In fact, with a relatively large portfolio of financial assets held by the
public sector, it is instructive to observe how one of the key fiscal risks in Queensland is the
variability in financial market returns rather than resource prices. That said, the prospect of
future growth in its resource sector suggests that it may quickly reach the point where

supplementary fiscal arrangements are justified.

General policy approach

Like Western Australia, Queensland has been undertaking a significant public works program to
build public infrastructure to support its rapidly growing economy. Similarly, a significant

proportion of public investment is undertaken by government business enterprises.

The financial assets of the Queensland public sector are earmarked for meeting future liabilities,

especially with respect to public sector pensions. There appear to be no arrangements in place
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that would facilitate the investment of resource revenue, and its conversion into a permanent

income stream.

The state adheres to a number of principles in forming its fiscal strategy including: maintaining a
competitive tax environment; maintaining an operating surplus; borrowing only for capital

investments; covering future financial liabilities; and building the State’s net worth.

Primary balance

Resource revenue had not featured significantly in Queensland public finances during the period
of review, at least until the current budget. The difference between the operating balance and
primary balance is only qualitatively significant in 1998-99 and 2008-09. However, a near
tripling of resource revenue in 2008-09 looks set to create the first significant divergence
between the operating balance (surplus of nearly $1,000 million) and primary balance (deficit of

nearly $3,000 million).
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Real net worth

Measured in real per capita terms, government net worth has increased in Queensland over the
review period. However, there was a sustained decline in the late 1990s to early 2000s. In
addition, this measure is anticipated to decrease in 2007-08 and 2008-09, despite the surge in
resource revenue. The government appears to have struggled to contain expenditure growth

(10 per cent growth in the year to 2007-08) in the face of strong revenue growth.

Queensland - government real net worth per
capita
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What if resource revenue had been saved?

The actual change in nominal net worth far outstrips what would have been achieved under
either benchmark savings policy. With the surge in resource revenue being mostly in prospect
and significant existing financial assets Queensland would appear well-placed to adjust to
stricter savings policies, maintaining greater discipline over its expenditure and ensuring the

benefits are transformed into permanent annual benefits to be shared by future generations.
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WESTERN AUSTRALIA
Significance of resource revenue

Western Australia obtains resource revenue from a range of sources. The primary sources are
royalties from onshore energy and mineral extraction, a share of royalties from offshore energy
projects and revenue from leasing mining tenements. Resource revenue comprises
approximately 15 per cent of own source revenue and approximately 13.5 per cent of total
revenue (including Federal grants). These ratios are estimated to increase to 19 per cent and

17 per cent respectively in 2008-09. In 2003-04 the ratios were 10.5 and 8.3 per cent
respectively. Total resource revenue is estimated to be $2.5 billion in 2007-08 and $3.4 billion in

2008-09.

General policy approach

The current Western Australian Government (elected in 2001) has set its fiscal strategy with
reference to a number of targets.”> These include to increase the real net worth of the total
public sector (Western Australia has significant equity in government business enterprises); to
achieve an operating surplus in the general government sector; to retain the State’s credit rating
by constraining the net debt to revenue ratio and real per capita own source expenditures
below specific targets; and to maintain a degree of tax competitiveness compared to other

Australian jurisdictions.

In the period since 1998, the headline financial policies of the Western Australian government
can be summarised as reigning in public debt, improving tax competitiveness and investing in

public infrastructure. Compared to other jurisdictions (for example Alberta and Queensland),
Western Australia maintains a relatively larger physical capital stock and smaller holdings of

financial assets.

> \Western Australia Budget Papers, 2008-09, Budget Paper 3, pp. 12-13.
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Primary balance

Given the significance of resource revenue, in the period since 1998-99 Western Australia has
achieved just two primary surpluses (in 2005-06 and 2006-07) whereas it has reported operating
surpluses in all but two years (1998-99 and 1999-2000). For the most part, the primary deficit
has been relatively contained (systematically less than $1 billion), but looks set to deteriorate in

the 2008-09 Budget.

Western Australia - budget balance
$4,000
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é $2,000 / —~—
.§ / Resource revenue
2 $1,000 f’/ Operatingbalance
—— Primary balance
$- I ﬁ///\\
$1,000 \
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Real net worth

While improving the real net worth of the total public sector has been adopted as a fiscal target
by the Western Australian Government, it is not presented on a per capita basis. Estimates of
the real net worth of the general government sector measured on a per capita basis show a
significant improvement in this metric over ten years. However, estimates for 2008-09 show

that this is set for the first decrease since the late 1990s, despite record resource revenue.

What if resource revenue had been saved?

Western Australia far surpassed the target improvement in nominal net worth of $8,241 million

despite lacking clear policies for resource revenue expenditure and financial asset accumulation.
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