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Putting a price tag on emissions and resources

An economist’s view on policy interventions for intergenerational

fairness and sustainability

Modern economies are confronted with major problems: the exhaustion of natural resources, the degradation of the environment
and the financing of the needs of an aging population — all challenge the welfare of both present and future generations.

This paper discusses a proposal which is designed to bring about a double dividend. On the one hand, a virgin resource tax

could stimulate the reduction of natural resource use by making sustainable technologies economically profitable. On the other hand,

it could provide a way to finance the pension system.
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quity and efficiency are key pillars of sustainability. This fol-

lows from the Brundtland report (WCED 1987), which states:
the present generation has to use scarce resources efficiently in
satisfying its needs and in doing so it should not harm the future
generations’ welfare.! To express it in more technical terms: all
generations should be treated symmetrically in the sense that the
level of welfare of each generation has to be at least equal to that
enjoyed by the previous generation (see Pezzey 1992). Hence the
welfare of future generations should not be discounted. This, how-
ever, is only one aspect of intergenerational equity. Economic the-
ory shows (for example see Stephan and Miiller-Fiirstenberger
1998D) that the kind of intergenerational fairness just mentioned
can be achieved only if the present generation significantly invests
in the future environment by reducing both emissions and resource
use. As is well known since Koopmans’ (1967) seminal paper on
optimal growth, this implies that the present generation has to
increase its savings and hence to reduce conventional consump-
tion, or as Nobel Prize winner Kenneth Arrow (1999) puts it: for
being fair to future generations the present one has to accept that
investing in future generations’ welfare will harm their own con-
ventional wealth. In other words, to guarantee equity for future
generations, the present one itself is treated unfairly unless there
is some form of compensation through intergenerational trans-
fers, as we will discuss later.

Behavioural economics (see Giith et al. 1982) has shown that
individuals resist solutions if they feel they are unfair to them.
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This immediately raises an important question: under what con-
ditions would the present generation be willing to support the tran-
sition to a more sustainable economy? Environmental economists
would typically argue that improved environmental quality has the
features of a public good, therefore the incentive to voluntarily in-
vest in a sustainable economy will be low unless a high degree of
intergenerational altruism prevails, that is, if the welfare of the
present generation depends both on their own wellbeing and that
of future generations. But what if we cannot count on that? The
typical way out of this dilemma, proposed by economists, is to
establish a system of intergenerational transfers, for example, a
pension system. This idea is discussed in a wider context. There-
by the main message of this paper is that the intergenerational
fairness issue could be overcome by a tax on virgin resources com-
bined with a redistribution of tax income aimed at financing the
pension system.

Sustainability, taxing resources and
intergenerational transfers

Fair intergenerational distribution is a central requirement for
sustainability (see Asheim 2007). Markets, if perfect, usually
grant efficiency, which however is not the most central require-
ment for the sustainable management of natural and environ-
mental resources. But markets are bad at granting equity. In par-
ticular, intergenerational conflicts will not necessarily be solved
in a perfect market economy. Distributional problems arise be-
cause the present generation, through its capital and resource

1 “Sustainable development is a development that meets the needs of
the present without compromising the ability of future generations to
meet their own needs” (WCED 1987, p. 43).
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management policy, determines the endowment of future gen-
erations.

Lessons from a numerical thought experiment

Environmental quality such as clean air has the feature of a pub-
lic good. Therefore, generations cannot provide an improvement
of environmental quality for their offspring by acting individual-
ly. Without some cooperation, for example, through policy inter-
ventions, future generations are likely to be wealthier in terms of
physical capital endowment, but poorer in terms of environmen-
tal quality. It is common sense, at least among economists, that

One could imagine a tax on virgin
resources that makes the use of

raw material and energy more expensive
and hence recycling and resource-saving
innovations more profitable.

investing in future environmental quality must reduce the accu-
mulation of physical capital and lead to losses in economic growth
and material wealth. However, in an empirical analysis based on
a computable general equilibrium model, Stephan and Miiller-
Furstenberger (1998 a) have shown that there are good reasons to
believe that climate policy, for example, can pay a double dividend
if property rights on carbon emissions are used for policy inter-
vention. First, if carbon rights are used as policy measures, this
could reduce the economic damage of climate change. Second, if
carbon rights are attributed to the working generation,? this would
generate a significant redistribution of income and might lead to
alarger physical capital stock and therefore to an increase in so-
cial welfare. The reasoning is almost obvious.? The working gen-
erations determine through their savings/consumption decisions
about the accumulation of the society’s stock of physical capital.
The more income is available to them, the higher are their sav-
ings. And since savings are equal to net investment, as a well-
known result in macroeconomics says, this implies investments
in capital formation.

Policy interventions: taxing virgin resources and

tax redistribution

The European Commission strongly advocates the use of market-
based instruments among Member States. In the EU Thematic
Strategy on the Sustainable Use of Natural Resources* the Commis-
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sion calls for greater decoupling of material use from econom-
ic growth and increased resource productivity, which could be
achieved through, for instance, properly designed taxes and
charges.

Both green taxes, such as taxes on emissions and natural re-
sources, as well as tradable property rights, such as emission per-
mits, promote economically efficient environmental policies. Both
puta price tag on environmental services and resources, both en-
force equalisation of the marginal costs of abatement across groups
and over time. But welfare effects can be quite different. For ex-
ample, the intergenerational allocation of tradable property rights
can be seen as an alternative to transferring income between gen-
erations. Therefore, the question: who gets what? becomes an
important one.

A simple approach is to combine the issue of financing the pen-
sion system with that of sustainability. One might argue that this
makes a complex problem even more complex. It is important to
recall, however, that, for example, Switzerland has a long tradi-
tion of combining economic incentives with the compensation
of distributional effects. A typical example is the CO; law, which
envisages putting a price tag on CO; on the one hand and reduc-
ing regressive welfare effects through tax recycling® on the other.
To be more precise, one could imagine a tax on virgin resources
that makes the use of raw material and energy more expensive
and hence recycling and resource-saving innovations more prof-
itable. The tax income could then be used to finance the pension
system. This would reduce the financial burden on the working
generation to finance the pension system and therefore increase
their disposable income.® A further idea would be bequest taxa-
tion and reducing taxes on sustainable investments. This would
make investing in environmental quality competitive to gifting
material wealth to future generations.

Significant side effects of taxing virgin resources

Switzerland heavily depends on imports of raw material. In 2006,
more than six tonnes of material were imported per capita (Bun-
desamt fiir Statistik 2008). Around 75 percent of the companies
in the machine, electrical and metal industries use at least one
of the following critical raw materials directly or indirectly in the
manufacturing process: chromium, molybdenum, magnesium,
tungsten, graphite, and cobalt. The burn-off rates of most of these
critical materials are below 30 years, which means that proved
reserves will be exhausted within the next 30 years if we contin-
ue to extract at present rates (for details see EASAC 2015). Given
Switzerland’s high dependence on imports of these materials, se-
curity of supply becomes an important issue. Furthermore, the
entropy law tells us that resource use and environmental degrada-
tion are two sides of the same coin (see Faber et al. 1995). Conse-

2 In this paper the lifetime of each generation is split into two periods:
1. working period and 2. retirement.

3 Matthies et al. (2020, in this issue) have revealed that citizens have
problems to understand CO; pricing schemes.

4 https: //www.eea.europa.eu /policy-documents /thematic-strategy-on-the-sustainable

5 Tax recycling means that the tax income is paid back to the population, for
example on a constant per capita basis. This can have a welfare-increasing
effect (see Stephan et al. 1992, Diekmann and Bruderer Enzler 2019).

6 This was the idea behind the green tax reform in Germany during the
Schroder administration (see Stephan et al. 2003).
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quently, recycling and increasing resource efficiency in produc-
tion are important tasks.

This gives rise to a further motive for implementing taxes on
virgin natural resources. Existing market prices for virgin materi-
als are today not high enough to allow investments in a circular
economy or for the development and implementation of more ef-
ficient technologies that are profitable at the firm level (see EASAC
2015). Taxes on virgin natural resources therefore change relative
prices and might encourage the substitution of secondary and re-
cycled materials with virgin materials. And since virgin materi-
als are often associated with more negative externalities than re-
cycled materials, this may also be less harmful to the environ-
ment. One frequently mentioned reason is that the processing of
secondary materials tends to be less energy-intensive’. In addi-
tion, recycling is one way of avoiding the disposal of solid waste.
As already mentioned, taxes on virgin materials will change the
relative price between virgin and recycled materials and in this
way influence waste disposal behaviour. Finally, it needs to be said
that some economists (for instance see Conrad 1999) argue that
a tax on virgin materials is preferable to a tax on waste because
the environmental aspects are integrated at the beginning of the
production process.

Conclusions

The Swedish Environmental Protection Agency, among others,
argues that taxes on virgin natural resources should be given se-
rious consideration (SEPA 2002) because they may be compati-
ble with so-called integrated product policies (IPP), which aim at
encouraging the diffusion of environmental management tech-
niques along the entire supply chain of a product (rather than
focusing on end-of-pipe solutions). Indeed, taxes on virgin resourc-
es could have several effects. On the one hand, they could change
the relative prices of resources, which would make the use of sec-
ondary resources more profitable. This would in turn stimulate
the innovation and implementation of a circular economy and
hence reduce the dependence on imports of scarce resources. On
the other hand, if the tax income is used to finance the pension
system, the contributions of the current working generation could
be reduced accordingly. The disposable income of the working
generation would increase and consequently also their consump-
tion and savings. Overall, this could create a comparative advan-
tage for the entire economy, as the outcome of the green tax re-
form in Germany demonstrates (see Stephan et al. 2003). Finally,
though, there is an important caveat. In order to minimise mon-
itoring and administration costs, government authorities might
want to specify taxes on virgin resources as import tax. This, how-
ever, might be in conflict with international agreements, such as
WTO regulations (see Sabatier and Jenkins-Smith 1993).

7 There are, however, cases where the energy inputs into recycling outweigh
the energy-saving effect of using these recycled resources in consumption
and production. A typical example is plastic recycling.
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