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INTRODUCTION
With the ever-mounting evidence for an alarming increase in climate volatility-wildfires in
Australia and California, droughts in Sub-Saharan Africa, intensifying hurricane and cyclone
seasons in the Indian Ocean and the Pacific- a global consensus around the need to rapidly curb
planet-warming greenhouse gas (GHG) emissions is evolving. These issues are likely to be flagged
at the upcoming COP26 at London in November, 2021.
The recommitment by the freshly elected Biden administration in the USA to the Paris Climate
Agreement (2015) which his predecessor, Donald J. Trump had pulled out of in June 2017, is an
expression of the concern surrounding the issue. The Paris Climate Agreement was signed on the
12th of December, 2015 by 196 countries at COP21 (the United Nations Climate Conference) and
is a legally binding international treaty on climate change that seeks to achieve a carbon-neutral
world by the middle of the 21st century. All signatories were required to submit their plans for
addressing, minimizing and eliminating GHG emissions, known as Nationally Determined
Contributions (NDCs), by 2020.
In the context of policy measures to address carbon emissions, a number of solutions have been
piloted and considered by administrations all over the world. However, many of these run into,
in the words of Raghuram Rajan, “free-rider and fairness problems”. That is to say, by being in
essence, forms of government intervention, they offend the liberal propensities towards laissez
faire economics and appear ostensibly “unfair” by forcing producers to incur additional costs.
Their implementation also frequently poses pragmatic problems, as in the absence of a concerted
global initiative they may cause disinvestment in an individual country’s economy.

OBJECTIVE
This project aims to make an academic and critical study of two of the most popular policy
measures for addressing GHG emissions:
1. Carbon Taxes
2. Cap and Trade or Emission Trading Systems
It will also present an appraisal of the feasibility of each of these systems in the form of arguments
for and against them. Finally, we shall look also at a number of case studies to ascertain the
efficacy of these measures and finally, at a proposed alternative that can putatively overcome
the drawbacks of the above.

CARBON PRICING
The “price” of burning fossil fuels and emitting GHGs is visible in the various consequences of
climate change:
•
•
•
•
•

Damage to infrastructure
Loss of resources including wildlife, forests, coral reefs etc. due to forest fires, loss of ice
shields, desertification etc.
The increase in extreme weather events (heat waves, droughts, floods, storms etc.) which
impede economic activity and incur huge government expenditure.
The increased risk of hunger and food insecurity associated with erratic weather patterns.
The human cost of burning fossil fuels (an estimated 3.6 million deaths due to pollution
every year) and the economic ramifications of the same.

The sum of these monumental social costs is estimated by the IMF (International Monetary Fund)
in the regularly updated study: ‘How Large are Global Fossil Fuel Subsidies?’. From the very title,
it is evident that the international consensus treats the sum of damage done by fossil fuels as a
subsidy (which it places around 5.2 trillion USD or 6.5% of global GDP). The rationale behind
considering these damages a collective subsidy is in fact, sound. A good is subsidized when
producers and/or consumers do not have to pay the full cost for its production or consumption.
A subsidy can be of two kinds:
1) Explicit: when the economic costs of production or consumption are not fully met by the
operator and are instead met by the government.
2) Implicit: when the producers and consumers cause damage, but do not have to pay a
monetary price for it as the disadvantage is borne by society.
In this manner, fossil fuels in particular and emissions in general are implicitly subsidized
everywhere as the monetary costs of their damages are not met. Ending this implicit subsidy on
fossil fuels would entail putting a monetary price on them that corresponds to the damage they
cause. Cap and trade and carbon taxes are two policy alternatives to placing this price on carbon
emissions.
As we shall see, in both systems, the price of a product increases commensurately with the
amount of carbon emitted in its production. The result is that products with comparatively lower
carbon footprints wind up incurring comparatively smaller costs. Thus, carbon pricing changes
the relative prices between carbon-intensive and relatively low-carbon products, profoundly
affecting the consumption pattern in favour of low-carbon alternatives/ substitutes.
A carbon price also enables governments to make two crucial decisions in a manner reflective
of popular opinion:

1) Who should pay the price for emitting GHGs?
- Without a monetary price on carbon, those who live in high-income countries or in
relatively privileged circumstances, both cause the most emissions and are least
affected by their consequences.
- Most affected by the consequences of global, man-made climate change will be those
who have contributed the least to it- the poorest people in the world, the most at risk
of food insecurity and destitution.
- A carbon price will thus ensure that the cost is distributed “fairly” throughout
society, with those causing the most emissions also paying the price.
2) How much do we make people pay for emitting GHGs?
- Simply put, a carbon price enables us to effectively fix a monetary measure of the
damage caused by carbon emissions.
- This as opposed to the often unpredictable and mercurial consequences of climate
change.
- It is also agreed, on the basis of the latest annual IMF report that carbon pricing
policies may actually help increase economic growth if calibrated with care.
Now, let us look at the two major carbon pricing alternatives in greater detail.

CARBON TAX
The aim and underlying principle of a carbon tax is that individuals and firms pay the full social
cost of carbon pollution. It is thus an example of a Pigouvian tax.

Social Cost = Private Cost + External Cost
Private Cost: The (implicit and explicit) expenditure incurred on factor inputs is
known as private cost.
External Cost: The disadvantage borne by individuals and firms other than the
operators in a transaction are termed as external costs or externalities. It is the
difference between Social cost and Private cost at a level of output for a firm.
Social Cost: Social cost includes the disadvantage suffered by society (operator +
agents external to the transaction) due to the production of a commodity.
Hence, Private costs are by the firm or by individuals and must be included in
production and consumption decisions. In a competitive market, considering only
the private costs will lead to a socially efficient rate of output only if there are no
externalities.
If External Costs > 0, then society tends to:
1) Price the good or service too low.
2) Produce the good or service in excess
Figure 1: Social cost and private cost

The purpose of a carbon tax is to internalize (include in the final price of the good or service) the
externality explained above. This is similar to the polluter pays principle, incorporated into
international law at the 1992 Rio Earth Summit (United Nations Conference on Environment and
Development).

As seen in Figure 1, considering only private costs leads to a socially inefficient level of output.
This can be depicted as a welfare loss due to overconsumption of carbon as follows.
Let:
•
•
•
•
•
•
•
•

SMC be the Social Marginal Cost curve (socially efficient supply curve)
PMC be the Private Marginal Cost Curve (supply curve in competitive market)
PMB=SMB=D be the demand/ Private Marginal Benefit/ Social Marginal Benefit curve
Q1 be quantity of carbon consumed (emitted) at the equilibrium level of production
Q2 be quantity of carbon consumed at socially efficient equilibrium
P1 be equilibrium price when only private cost is considered
P2 be equilibrium price under socially efficient conditions
Difference between SMC and PMC at Q1 be externality = deadweight welfare loss

Figure 2: Welfare loss of a negative externality

Now, let a carbon tax be introduced to the competitive market described by D and S=PMC. In this
situation, the production of carbon, which is proportional to the level of output, will be taxed.
This would be akin to increasing the variable costs incurred by the producer, shifting the TMC
(PMC) curve to the left to coincide with the SMC curve as a “value” has now been attached to
carbon emission in monetary terms.

Figure 3: Social Efficiency with Carbon Tax

With a shift in the supply curve from S to S2, consumer now faces the full social cost (SMC),
leading to a fall in equilibrium quantity from Q1 to Q2. Q2 is considered socially efficient because
Social Marginal Cost = Social Marginal Benefit (which is the same as private marginal benefit due
to externalities being entirely supply-side).
It should also be noted that carbon taxes are, in theory expected to be revenue-neutral that is
to say, they should cause no increment in the total assets of the government nor be used to meet
any of its liabilities. Rather, the tax raised from taxing carbon emissions should to be used to:
1) reduce other taxes.
2) subsidize alternatives like green energy
3) repair the damage caused by environmental pollution
Thus the aim is to:
1) override any actual increase in the tax burden
2) maximize social efficiancy by making people aware of the full social cost.
The objective, therefore, need not be to reduce production levels via taxation in the long term.
However, this is a purely theoretical approach and is soundly contradicted by the assumption of
a profit motive. From here, let us critical appraise carbon taxes as a policy device.

ARGUMENTS FOR A CARBON TAX
1. Encourages alternatives: A higher price of carbon emissions will encourage and
incentivize research into and development of more efficient technology or alternatives.
For instance:
• It might enourage more people to cycle or walk to work which would also have
health benefits

•

2.

3.

4.

5.

It could make the generation of green electricity more feasible (by altering the
price ratios between green elctricity and the use of fossil fuels)
• It could lead to social benefit via development of new technologies that have
diverse applications.
Raises revenue: The revenue raised from carbon taxes could be used to subsidize
alternative energy sources, repair environmental damage, reduce other taxes etc. (refer
above to revenue neutrality).
Leads to socially efficient outcome: As we have seen, carbon taxes make people pay
social costs, encourage social responsibility and overcome the problems of excess
consumption and underpricing.
Improves the environment: The search for alternatives in the production process and the
adjustment of consumption will reduce the environmental impact of industrial
production. Furthermore, environment-friendly alternatives will also become more
competitive as a result.
Evidence of success: Countries which have implemented carbon taxes have thus far seen
encouraging results. We will look at these closely in the section on case studies.

ARGUMENTS AGAINST A CARBON TAX
1. May cause disinvestment: In the absence of global enforcement, production may shift to
countries with no or lower carbon taxes (‘pollution havens’, as they are often labelled).
This may give developing countries and incentive to actively encourage production
processes which cause pollution to attract investment. Such an “outsourcing” of pollution
may lead to disinvestment in the domestic economy wherein a carbon tax is
implemented. This is also known as the Free Rider Problem.
2. Administrative costs: The actual cost of administering the carbon tax may itself be quite
high and meeting it from the taxes levied would offset the benefits of revenue neutrality.
3. Problem of assigning value: It is, in practice, quite difficult to evaluate the level of external
cost and decide how much the tax should be. Adjusting the value to inflation would be
even more demanding due to the global nature of climate change.
4. Possibility of tax evasion: Higher taxes may encourage firms to hide carbon emissions
and engage in covert production.
5. Subject to elasticity: In case of highly price inelastic demand, the tax may have to be very
high to substantially affect the demand and may even make production itself unviable.
6. Distrust for taxes: Though not an economic concern, it is important to keep in mind that
consumers are often suspicious of new taxes and skeptical of claims of “revenue
neutrality”. This may make the political process of the implementation of a varbon tax
rather fraught.

CAP AND TRADE OR CARBON TRADING
Carbon trading (also known as “cap and trade” in the lexicon of economic jargon) is essentially a
system of limiting carbon emissions throught granting firms permits to emit a certain amount of
carbon dioxide or GHGs. As the second of the two names suggest, there are two aspects or
“steps” to the policy of cap and trade. These are:
1. The cap: An amount of permits is decided by the government and then these permits
(or emission caps) are allocated amongst firms and industries depending on various
criteria (such as quantity of output, carbon footprint, target emission levels etc.).
Thus, an effective ceiling on emissions is placed in the economy.
2. The trade: Having received these permits, a firm can then buy and sell them in an
open market. Thus, a firm that has exceeded or projects a excession of its pollution
quota can purchase more permits. Likewise and contrariwise, if a firm succeeds in
reducing its polluting emissions, it can put its surplus permits on the market, hoping
for sale.
Thus, carbon trading starts with pollution permits but also leads to the creation of a new open
market, where the firms can sell a new good i.e. the emission caps. In this market, the firm’s
industrial output serves as the opportunity cost of its “production” (supply) of emission permits.
In other words, if the emissions are properly calibrated, a rational producer will not produce
beyond the point where the profits from sale of permits outweigh the profits from the sale of the
good. Further, this point itself will be subject to government policy as the addition to the firm’s
production costs (if it does exceed the limits prescribed) whether in the form of a fine or a tax
depends on legislation.

The impact of carbon trading on the open market for a good is shown in the following figure.
Let:
•
•
•
•
•
•
•
•

SMC be the Social Marginal Cost curve (socially efficient supply curve)
PMC be the Private Marginal Cost Curve (supply curve in competitive market)
PMB=SMB=D be the demand/ Private Marginal Benefit/ Social Marginal Benefit curve
Q1 be quantity of commodity consumed at the equilibrium level of production
Q2 be quantity of commodity consumed at socially efficient equilibrium
P1 be equilibrium price when only private cost is considered
P2 be equilibrium price under socially efficient conditions, met by emission permits.
S of permits be the quantity supplied of the good fixed by the constant supply of permits.

Figure 4: Social Efficiency with pollution permits.

ARGUMENTS FOR CARBON TRADING
1. Freedom of producer: The argument is that firms are free to choose the most costeffective wat of meeting the permit requirement.
- For example, they have an incentive to develop better technology which limits carbon
emissions.
- However, if the price of permits is low, they may decide to buy more permits rather
than curb emissions.
- It also forces less of a compromise on the free market and maintains certain avenues
for profit in the market for emission permits.

2. Gradual reduction in permits: The idea of carbon trading is also for governments to
gradually reduce the the number of available permits on a periodic basis (annually, semiannualy, quarterly etc.) basis. Therefore, firms will be under duress to find a larger
number of more efficient ways to reduce carbon emissions. The impact of this policy on
the open market for a good is illustrated in the following figure.

Let:
•
•
•
•
•
•
•
•

D2019 be the demand for the good in base year.
D2025 be the demand for the good in current year.
S Permits 2019 be the supply of the good fixed by the perfectly inelastic supply of
permits in the base year.
S2025 be the supply of the good fixed by the supply of permits in the current year.
Q1 be the quantity demanded (equilibrium quantity) in base year.
Q2 be the equilibrium quantity in current year.
P1 be the equilibrium price in base year.
P2 be the higher equilibrium price in current year due to decrease in supply of
permits (and consequential rise in price of good to recover production costs)

Figure 5: Gradual reduction in suppky of emission caps

The other arguments in favour of carbon trading are similar to the arguments for a carbon tax as
it has the same effect of reducing the quantity and raising (the eventually neutralized) revenue
for the government.

ARGUMENTS AGAINST CARBON TRADING
1. Complexity: The allowance and allocation of permits can become very complicated. For
example, when the European Union introduced a system of carbon trading (see case
study- EU ETS), in the initial period of 2005-07, the prices of carbon permits were driven
down to zero because the EU misjudged the number of permits.
2. Problem of measurement: As in the case of carbon taxes, it is difficult to measure, in
quantitative terms, how much a firm, industry or individual is actually polluting.
3. Transaction costs: There may be difficulties in deciding whether the transaction costs
(trading costs) of buying and selling permits are to be borne by either of the two parties
or whether transactions are to be brokered by the government.
4. Free Rider Problem: As the problem of excessive carbon emissions is a global one, so too
the solution needs to be. If a carbon trading is introduced in onr country but not in others,
it may cause production to shift to countries without the scheme. Thus, countries may be
hesitant to initiate carbon trading schemes precisely out of a fear that other countries will
be “free riding” their efforts.

ALTERNATIVE SOLUTIONS: A LOOK AT THE GLOBAL CARBON INCENTIVE
In an article titled “A climate action plan: Here’s a proposal India can take to London, and be
perceived as serious player” published on the 22nd pf February, 2021 and later, in another one
titled “A Global Incentive to Reduce Emissions” published on the 31st of May, 2021, noted
economist and ex-RBI governor Raghuram G. Rajan proposed, in what he calls the Global Carbon
Incentive (GCI) a means of overcoming the Free Rider Problem and reconciling varying
international interests in climate economics.
Under Prof. Rajan’s proposed framework:
•

•

•

•

A reasonable GCI value (say $10), to serve as a multiplier to calculate the contributions of
various countries would be fixed according to various considerations (global emission
targets, GDP of largest emitters, per capita income of largest emitters etc.)
The calculation of a country’s per capita emissions would be adjusted by adding the
emissions associated with imported goods to its tally and commensurately subtracting
those emissions from the exporter’s tally. That is to say, in the context of international
trade, emissions would be computed on the basis of consumption, rather than
production.
Every country that emits more than the global average (5 tons of carbon per capita) would
pay annually into a “global incentive fund”, with the amount to be paid calculated by
multiplying the excess emissions per capita by the population and the GCI value.
Meanwhile, countries below the per capita average (such as Uganda) would receive a
commensurate payout. This way, every country would face an effective loss equal to the
GCI value ($10) per capita for every additional ton it emits per capita, regardless of
whether it started at a high, low or average level.

•

•

•

This would eliminate the free-rider problem because all countries (from large emitters
such as the USA to developing nations like Uganda) would have the same incentive to
lower carbon emissions. That is to say, with the attachment of responsibility for emissions
to nations rather than firms, poorer countries would no longer have any incentive to
promote polluting production processes.
The “fairness” problem, which a concerted global effort towards carbon pricing may well
create can also be adequately addressed. That is to say, low emitters, which are often the
poorest countries with populations most vulnerable to the idiosyncrasies of the climate,
would receive payments that could help them and their people adapt. A gradual rise in
the GCI could even help meet the promised annual payout of $100 billion promised by
the rich countries to their poorer counterparts at COP15 in 2009.
Finally, such a measure, the professor claims, would not eliminate nor obviate domestic
autonomous experimentation. Countries would still be free to choose what their policymakers believe to be the most efficacious ways of curbing emissions.

With the novelty of this proposal and its global nature, an empirical argument against it becomes
impossible. However, one can spot a few hitches in prof. Rajan’s proposal, granted that these are
mere pedantisms considering the monumental problem it ostensibly solves. Among these
objections are the obvious losses to the rich countries (which would probably render them
antagonists to this measure), the massive administrative and statistical enterprise it would
necessarily entail and the difficulties in fixing a suitable GCI value.

CASE STUDIES
An advantage for any country that seeks to implement a carbon pricing policy is that it would not,
in any sense of the phrase, be “flying blind” as it were. The measures discussed above have been
implemented several times, across the globe and have met with varying degrees of success.
These precedents offer a comprehensive guide to any country aspiring to initiate climate action.
An overview of some of these has been presented below.
I.

Sweden
- In 1993, Sweden introduced one of the world’s first carbon taxes as part of a larger
environmental reform. They started small, with about 33 Euros per tonne and worked
their way towards 120 Euros per tonne, the highest rate in the world.
- By 1995, Sweden’s emissions were 15% lower than they would have been without a
carbon tax and by 2000, they were 25% lower. It should be noted that this measure is
distinct from a substantive fall in emissions. Instead, we are comparing emission levels
with projections of where they would be in the absence of a carbon tax.
- It should also be noted that Sweden managed to reduce emissions (see figure 6) while
growing its economy, proving that climate action need not come at the cost of
economic growth. (see figure 7).
- Over the period under consideration, average incomes in Sweden increased by 52%
and emissions declined by 29% since the year before the tax was introduced.

-

A distinctive feature of the Swedish carbon tax is that it is not uniform across
industries and sectors. Manufacturing, forestry and agriculture, for instance pay a
lower rate. Also, industries covered by the EU ETS (discussed below) are exempt from
the tax.

Figure 6: Emission levels in the European Union

Figure 7: GDP growth in the EU

II.

Canada
- Canada has implemented a carbon pricing tax named “Pollution pricing”.
- This measure has led to much higher energy bills but 90% of the proceeds of these
bills are given to households in the form of tax rebates.
- This scheme has generated popular support in that country and continues to be a
crucial aspect of Canada’s climate policy.

III.

EU ETS
- Countries in the European Union established a cap-and-trade system they called the
“EU Emission Trading Scheme” or the EU ETS in 2005, to fight global warming as a
major pillar of the EU energy policy. This was the first large GHG emission trading
scheme in the world.
- The scheme was divided into a number of “trading periods” across which emission
caps were to be reduced gradually.
- According to the European Commission, in 2010, greenhouse gas emissions from big
emitters covered by the EU ETS had decreased by an average of over 17,000 tonnes
per installation from the base year 2005. This amounted to a decrease of more than
8% in just 5 years.

IV.

The UK.
- The United Kingdom offers an interesting study of a carbon tax and a cap-and-trade
system working in conjunction. The country was already part of the EU ETS when, in
2013, it implemented a “carbon price floor”, a top-up carbon tax to the European
system. It should be noted that in this, the UK is distinct from Sweden, which exempts
emitters subject to the EU ETS caps from its carbon tax.
- In the decade prior to the introduction of the tax, s third of the UK’s electricity came
from coal, widely considered the most polluting of all power sources. In the years after
the scheme’s implementation, this value fell to just 2%.
- As a result of these measures, the carbon intensity of energy production fell by over
50% in the UK and carbon emissions from power generation fell by two-thirds.

The Carbon Price Floor
The CPF is what is called a “top-up tax”. That is, it exists to further raise the price of
carbon determined by the EU’s emission trading system.
Thus, this is not, in any way a standalone measure. Rather, it attempts to accomplish
two objectives:
I.
To further disincentivize emissions by bolstering the EU price of carbon.
II.
To eliminate and/or mitigate the impact of open market variables on the price
of emissions.
For instance, in 2013, the price of emissions fixed by the EU ETS fell to a record low. In
such a situation, there would have been little incentive for firms to cut emissions.
However, with a minimum tax on emissions fixed by legislation, emitters in the UK
would still have to pay a minimum price for emissions. If the ETS price falls below this
floor, the difference is paid by emitters to the UK treasury.

CONCLUSION
Carbon pricing appears, all things considered, to be a workable and practical policy measure to
combat man-made climate change. However, carbon pricing schemes across countries have met
with varying degrees of success. While the examples offered above illustrate the general success
of such schemes, there have been instances of failure.
The example of the Australian carbon pricing scheme, for instance, offers a cautionary tale.
Introduced in 2012, the superficially “by the book” scheme with its addressal of inequity and
inefficiency problems was met with heavy political opprobrium and had to be abolished in 2014.
The oft observed unpopularity of carbon pricing schemes is explained on both economic (see
arguments against carbon taxes and cap-and-trade presented above) and political grounds. It is
the latter which are observed to form the bulk of the impediments in their implementation.
Political science offers two key insights into the determinants of the popularity of carbon pricing:
1) Ambitious carbon pricing is correlated with high political trust and belief in low corruption
levels.
- Countries with greater public distrust of politicians and perceived corruption
persistently seem to have “weaker” carbon pricing policies.
- As evident in the examples of Sweden, Norway and Finland, countries with higher
levels of political trust are able to implement higher carbon taxes (over $40 per tonne
of carbon in each case).
2) Policy reforms are likely to be more successful if the benefits are concentrated and the
costs are diffused.
- Under carbon pricing schemes, the opposite often tends to occur with benefits being
diffused due to heavy administrative expenditure and costs concentrated as the
burden on large emitters is increased.

-

To counter this, it may help to earmark revenues earned from carbon pricing for
specific purposes (read revenue neutrality of carbon taxes). This would help assure
citizens of the Pigouvian (corrective) effects of carbon pricing.

However, even with these universal considerations, there is really no “one-glove-fits-all”
solutions as the classic fallback of economists, the ceteris paribus, doesn’t really work in the world
of economic policy. In India too, there have been attempts to introduce carbon pricing schemes
in the states of Gujarat and Punjab. However, a nationwide carbon-pricing scheme has not yet
been applied. Whichever policy alternative our country sees fit to set store by, we can only hope
that it comes soon, if only to preserve our country’s image as what prof. Raghuram Rajan calls “a
serious player”.
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