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A Cinderella idea in any field of research might be 
defined as one which has some intrinsic merit, but gets 
overlooked because of a poor early reception and then a 
self-perpetuating lack of publicity. Influential writers 
once gave the idea a bad press, so almost no ones writes 
about it, so almost no one hears about it, so almost no 
one writes about it. This seems to have been the fate of 
an idea in environmental economics published at least 
four times in journals since 1980, the latest occasion 
being my forthcoming article in Environmental and 
Resource Economics. The idea is very largely ignored by 
economists who compare market-based instruments 
(MBIs) of environmental policy such as emission taxes 
and tradeable emission permits. What leads me to 
promote it yet again is the belief that real progress on 
some of the biggest issues in environmental and resource 
economics may be at stake. In particular, achieving 
significant control of greenhouse gas (GHG) emissions 
may prove impossible unless some version of it is put 
into practice. The idea may also prove useful for 
enabling prices for traded resources like water to be 
increased substantially from current, unsustainably low 
levels. 
 
 So what is the idea? It could have many names: 
three are emission taxes with thresholds, environmental 

pricing with partial exemptions, and resource charges 
with inframarginal allowances. All these MBIs amount 
to the same formula: that a user of an environmental 
resource should pay the authority that manages the 
resource an amount  t(e-e0)  dollars per year, where t is a 
tax, price increase, charge, levy or fee (say in dollars per 
tonne), e is the resulting level of resource use (say in 
tonnes per year), and e0 is some baseline or threshold 
level of use which is exempt from payments. e0 could be 
anywhere between 0 (a pure tax) and the original, 
uncontrolled level of emissions (Mumy 1980). For GHG 
control, t would be a tax in dollars per tonne of CO2-
equivalent, and e would be a socially desirable level of 
GHG emissions. For water use, t would be the difference 
between a current, heavily subsidised price, and a price 
reflecting the true environmental scarcity of water, while 
e would be consumption at the latter price. The basic 
idea can be seen from Figure 1, a standard marginal-
cost-versus-emissions diagram for one user, where point 
A represents the instrument just mentioned. Here, the 
threshold e0 is shown between 0 and e, but it could 
exceed e for some users, resulting in a payment from the 
authority. 
 
 In all cases, the aim is that the threshold e0 makes it 
politically much more acceptable to set a tax rate t at the 
full incentive rate, which will send the correct scarcity 
signal to influence users' marginal decisions, and thus 
achieve static and dynamic efficiency in emissions 
control. The improved acceptability comes from revenue 
te0 not being transferred from users to the authority. 
Experience has shown that whenever there is no 
threshold (e0 = 0), so that a "pure" environmental tax is 
charged on all emissions, something like point B on 
Figure 1 results. The only acceptable tax rate is a much 
lower t', which in itself reduces emissions only to the 
much higher, inefficient level e'. An associated feature 
often found in practice, but not shown on Figure 1, is 
that much of the tax revenue t'e' is spent on targeted 
investments in pollution control, which reduces pollution  
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Figure 1. How exempting inframarginal 
emissions e0 can make it politically acceptable to use 
the full incentive emission tax rate t.   

Source: Pezzey (2003). 

Tax revenue from 
full incentive rate 
t on marginal 
emissions  e - e0 

= t (e - e0 ) 

Tax revenue from low 
rate t' on all emissions e'

= t'e' 



 

 
 
 
Reprinted from the AERE Newsletter    
Association of Environmental and Resource Economists             Volume 23, No. 2            November 2003    
 
 

 

further, but precludes a broader, market-based response. 
Another associated feature of existing tax schemes is that 
in many emission-intensive industries, the very emission 
sources that would be, and for efficiency need to be, 
most affected by a tax scheme, are totally exempted from 
them (Ekins and Speck 1999). This is quite different 
from a partial, infra-marginal exemption like e0. 
 
Analogy to Free Permits 
 
 Figure 1 also illustrates tradeable emission permits, 
if e is the total number of permits created by the 
authority, and hence total emissions; t is the market-
clearing price of a permit; and e0 permits are initially 
given away free by the authority, with e-e0 being sold in 
some way. To achieve acceptability, nearly all operating 
permit schemes have made nearly all permits free (e0 - e) 
(Stavins 2003). The fact that the same diagram applies to 
taxes and tradeable permits suggests two important 
results, one widely accepted, and one widely overlooked. 
The widely accepted result is that the level of free 
permits e0 has no effect on the efficiency of firms' (or 
other users') entry to and exit from the emitting industry.1 
The widely over-looked result, established independently 
by Pezzey (1992) and Farrow (1995) and subject to a 
crucial proviso, is that the level of thresholds e0 under a 
tax scheme also has no effect on entry-exit efficiency, 
which reveals a considerable symmetry between taxes 
and tradeable permits. The proviso is that thresholds 
must be quasi-property rights, just as free permits are. 
That is, they must not be conditional on a firm being a 
current producer. They must instead be given to firms 
existing when the tax scheme is introduced, and 
thereafter neither taken from exiting firms, nor given to 
entering firms. 
 
 The overlooking of this result can be largely traced 
to Baumol and Oates (1988). Their view was that, 
contrary to the above proviso, emission tax thresholds 
cannot be treated like free permits, must be available to 
all firms in an industry, and therefore must cause 
                                                 

1. The level of e0 does of course affect the government's 
revenue, and hence the economic welfare gained from 
recycling revenue as lower conventional taxes, as the extensive 
double dividend literature has pointed out (Bovenberg 1999). 
However, this is not the issue here. Moreover, increased 
revenue-raising reduces political acceptability, given the 
uneven powers of different interest groups. 

excessive industry size and emissions. This view is well 
established in textbooks like Hanley et al. (1997, pp72-5 
and 133-6), Lesser et al. (1997, pp157-9) and 
Xepapadeas (1997, pp16-9).2 In Pezzey (2003) I give 
several arguments against it. For example, just as banks 
make payments at time-varying interest rates on 
permanent deposit accounts, why cannot the authority 
make permanent payments at time-varying emission tax 
rates to all threshold owners, whether current producers 
or not, so that tax thresholds can indeed be treated like 
free permits? Or if administering permanent payments is 
indeed too costly, then a minimum holding size or a 
maximum holding life for threshold owners which are 
not producing firms could lower costs. 
 
The Need to Consider All Costs, and a Full Set of 
MBIs 
 
 However, debating these opposing views can be 
sterile, and is not my main concern. Both are implicitly 
counsels of perfection, seeking a Holy Grail of perfect, 
textbook economic efficiency, irrespective of politics or 
practicality. What matters is achieving -- that is, getting 
accepted politically -- an MBI of emission control which 
is a net improvement on the current situation, taking all 
costs into account. Emission tax thresholds which are 
conditional on production may fit so much better into an 
existing tax system that they are better overall, once 
administrative as well as economic efficiency costs are 
included, than either the status quo or unconditional tax 
thresholds. 
 
 My main concern is just that an emission tax scheme 
with (unconditional or conditional) thresholds 
(exemptions, baselines, allowances) has been a 
Cinderella that almost never gets invited to dance at the 
academics' theoretical ball, let alone the policymakers' 
practical ball. So its pros and cons are hardly ever 
debated, even in principle. Time and again, academic 
papers which compare taxes and tradeable permits as 
potential MBIs of emission control (often as part of a 
wider range of instruments) set an asymmetric agenda. 
Three MBIs are regularly analysed: pure taxes (e0 = 0), 
fully auctioned/sold tradeable permits (e0 = 0), and free 

                                                 
2. Kling and Zhao (2000) claim that free permits are also 

inefficient, but this result relies on the unconventional 
assumption that free permits are conditional on production. 
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permits (e0 = e). But a fourth instrument, an emission 
tax-with-thresholds (e0 = e), which would complete the 
2x2 symmetry is omitted, despite a well-known near 
example in almost every academic's pay check: income 
tax.3  The habit of analysing just three of the four 
instruments—or including only conditional thresholds, 
which are then branded as inefficient—dates back at 
least to Milliman and Prince (1989). It occurs recently in 
several papers, such as Boemare and Quirion (2002), 
Ekins and Barker (2001), Felder and Schleiniger (2002), 
Fischer et al. (2003), Pizer (2002) and Requate and 
Unold (2003). 
 
Relevance to GHG Control 
 
 Does it matter that a theoretical, untried instrument is 
left out of discussions of potential policies?  The biggest 
answer lies in the history of attempts at GHG emission 
control, where a price-based instrument (carbon 
taxation), applied to almost all economic sectors at full 
incentive rates, is now widely regarded as politically 
unacceptable. As just one, almost random example of 
this received wisdom, consider a note from Building on 
the Kyoto Protocol: Options for Protecting the Climate 
(Baumert and Kete 2002, p29): 

 "Another reason for the preference for trading 
over taxes (i.e. quantity over price instruments) 
identified by Pizer...is the hope that emission 
allowances might be distributed free, whereas a 
carbon tax would require a transfer of revenue to 
governments." 
 

 The origin of this narrow view of carbon taxation 
surely lies in the pervasive influence of the conventional 
view that taxes-with-thresholds are inefficient. Arguably, 
this is why widespread proposals for carbon taxation in 
the early 1990s, particularly by the European 
Commission, considered only a pure tax. It should have 
been no surprise that political resistance to the amounts 
of revenue that a pure tax would raise, if set at anything 
like a full incentive rate, was too great to be overcome, 
                                                 

3. Even a symmetric, 2x2 choice would leave the menu of 
policy instruments dangerously incomplete in many readers' 
minds. As noted above, to achieve political acceptability in the 
most flexible way, e0 should be chosen from a continuous, not 
discrete, range of values. However, to keep the discussion 
simple, we continue to discuss just discrete choices of 
instruments. 

despite the valiant efforts of "double dividend" 
enthusiasts to point out the efficiency benefits of 
recycling the tax revenues. The possibility of using tax 
thresholds to avoid the political pain of raising so much 
tax revenue in the first place, was hardly mentioned in 
the debate.4  The 1997 Kyoto Protocol instead adopted 
tradeable permits as the economic instrument of choice, 
perhaps mainly because the use of free permits to avoid 
raising politically unacceptable amounts of revenue was 
seen as an obvious, if far from uncontroversial, 
possibility. 
 
 Yet, as is well known from Weitzman (1974), there 
may be important reasons for choosing a price-based 
(tax) rather than a quantity-based (permit) instrument, 
depending on what kind of uncertainties there are in the 
real world. In the case of GHGs, where one year's 
emissions have only a small effect on the vast stocks of 
gases in the global atmosphere, and therefore on the 
damage caused by climate change, Pizer (2002) showed 
that the global net benefits of taxes greatly outstrip those 
of permits. Since he recognised pure taxes as politically 
unappealing, but omitted the alternative of taxes-with-
thresholds, he then recommended a hybrid permit policy, 
where an initial quantity target is coupled with a trigger 
price at which additional, above-target permits are sold. 
The theoretical advantages of such hybrid policies are 
clear, since they form a continuum which includes both 
taxes and tradeable permits as extreme cases (Roberts 
and Spence 1976). But if for some reason hybrids will 
not work, a tax-with-thresholds can achieve political 
acceptability and complete control over the emission 
price, and so should be included on a fuller, symmetric 
agenda of policy instruments. 

                                                 
4. A more subtle but important later point, briefly 

mentioned by Pezzey and Park (1998, p550) and well explored 
by Bovenberg and Goulder (2001), is that any government 
policy to restrict the total amount of carbon sold gives sellers 
of primary carbon fuels large monopoly profits, because of the 
inelasticity of total carbon demand. Governments therefore 
need to raise substantial amounts of revenue, in order to leave 
sellers financially unaffected by carbon control rather than 
profiting from it. If permits rather than taxes remain the 
principal instrument used, then either the initial distribution of 
most permits should not be free, or some of the permit rents 
should be captured by taxes (Grafton and Devlin 1996). 
Getting this point established in the political debate is unlikely 
to be easy. 
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 Of course, an emission tax with thresholds–or 
environmental pricing with partial exemptions, or a 
resource charge with inframarginal allowances, call it 
what you will–is no panacea. It shares many of the 
problems of free permits, not least the rent-seeking and 
administrative costs of deciding who gets what levels of 
thresholds. As with free permits, if tax thresholds are set 
so as to be revenue-neutral, then reducing emissions may 
not even be welfare-improving at the margin, because of 
the tax-interaction effect (Goulder, Parry and Burtraw 
1997). And even if thresholds are set to achieve profit-
neutrality as in Bovenberg and Goulder (2001), the 
unavoidable reallocation of resources needed for any 
substantial control of emissions (such as a move from B 
to A in Figure 1) can still cause painful transition costs to 
currently employed labour, capital and resource inputs. 
Finally, a tax with thresholds cannot easily achieve the 
revenue-neutrality which is automatic with free permits; 
and taxes with unconditional thresholds may raise novel 
difficulties in some legal systems. So Cinderella is no 
obvious potential winner of ballroom gold medals, but 
neither does she have two left feet. And unless she is 
invited, how will we ever know how well she can dance? 
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