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Measuring a
Country’s Carbon
Emissions: A Debate
with High Stakes
BA RIN G S IN S I G H T S

Why some metrics are more accurate, more equitable,
and more efficient than others.
As the effects of climate change become increasingly apparent—from
rising sea levels to more frequent and devastating natural disasters,
the need for action becomes more urgent by the day. Environmental
responsibility has permeated to all sectors of the financial industry. In
particular, asset managers have seen increasing interest from clients,
regulators and the general public to facilitate this effort by directing
financial flows toward entities that make better environmental citizens.
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In order to encourage environmentally-friendly investments, we believe there needs to be some type of
consensus of the appropriate measure of carbon intensity at both the individual investment and portfolio
levels. But as of today, there is no such consensus. This is apparent in emerging markets debt, for instance,
where the standards and metrics to track the carbon intensity for sovereign bonds are still being debated.
It is, however, possible to track this data for sovereign debt at both the asset and portfolio levels. Indeed,
governments are able to control not only the emissions by the public sector but also influence those of
the private sector, including firms and households. In our opinion, the unit of reference should therefore
be the country as a whole, but much debate remains around the appropriate way to measure and track
carbon intensity. Specifically, should the unit of intensity be per GDP? Or per capita? A lack of consensus
today on this matter is resulting in confusing comparisons from country to country—and odd incentive
structures for the countries tackling climate changes.
These are not just theoretical debates or topics for the experts. Asset owners and regulators are
increasingly imposing specific metrics and limits of portfolio carbon intensity on asset managers, who
are then investing money in different countries subject to those limits and constraints. The choice of the
most appropriate metric to follow will have significant implications on which countries ultimately receive
financial inflows to help tackle climate change—and which do not.
We believe measuring carbon intensity using consumption-based accounting, on a per capita basis,
is more intuitive, fairer and more in line with international agreements than other carbon intensity
measurements. Here is why.

Who should pay the price: carbon producers or carbon consumers?
There are two ways to measure carbon emissions for a country: production-based accounting, which
aggregates all greenhouse gas (GHG) emissions of goods and services produced domestically in a
country (including those which are subsequently exported), and consumption-based accounting,
which looks at domestically produced carbon emissions in combination with the net imports of carbon
emissions of goods and services. For instance, a country that produces 100 units of CO2 emissions but
only consumes 70 locally will have 100 units of emissions in production-based accounting, but only 70
(plus other potential net imports) under consumption-based accounting.
This is important as there is a debate over who is responsible for the carbon content of internationally
traded goods: producers or consumers? For instance, who is ultimately responsible for the relocation
of polluting economic production to poorer countries that has taken place over the past decades?
The countries where the production currently takes place or the country that moved the production
of carbon-intensive industries abroad while importing the resulting products? This is called “carbon
leakage”, whereby carbon emissions are effectively exported as value chains—and are structured in
such a way that the most polluting stages of production are set up in emerging countries rather than
developed economies. Production-based accounting assumes that emerging countries should assume
full responsibility for the carbon intensity of their production, while consumption-based accounting
shares the environmental responsibility with the consuming countries.
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Should wealthier countries have the right to pollute more?
Comparing carbon emissions for two economies of very different sizes or very different
populations is not meaningful, in our view, which is why we need a good measure of
carbon intensity. In other words, we need the right choice of denominator in order to derive
the right unit of measurement.
Some believe that carbon intensity is more accurately measured by unit of GDP when GHG
emissions are measured using production level emissions, but better measured per capita
when emissions are measured using consumption level emissions.
However, even when measuring carbon emissions through production-based accounting,
we believe using population as the denominator is less biased. One main reason is based
on the inconsistencies in measuring GDP across countries:
•

GDP is a price-dependent metric, and the same goods and services may have lower
prices in emerging countries, especially non-tradables, which artificially increases their
carbon intensity. This can be corrected by adjusting for purchasing power parity (PPP),
but it is still not perfect.

•

In general, countries measure GDP differently; it is not a clear cut, apples-to-apples
comparison.

•

As there is a large share of informal/shadow economic activity operating in several
emerging economies, GDP is likely to be understated across these countries. In
particular, frontier and poor EM countries tend to understate GDP as large services
sectors are not properly accounted for, as evidenced by recent GDP revisions from
Ghana, Kenya and Nigeria.
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Is it more equitable to measure GHGs on a per capita basis?
Measuring carbon emissions per capita is equivalent to multiplying carbon
emissions per GDP by GDP-per-capita. An immediate implication is that
for two countries with the same level of carbon emitted per person, the
wealthier one (with higher GDP/capita) will be more favorably rated under
the carbon/GDP metric. Does a globally set standardized measure of carbon
intensity aim to justify—and normalize—carbon emissions by income and
wealth, and therefore divide GHGs by GDP, instead of justifying carbon
emissions by people, in their own individual right, regardless of their wealth?
It seems to us that the equitable choice is the measure of carbon intensity
that treats all individuals, rich or poor, the same, or as one human, entitled
to emit an “acceptable” amount of carbons—rather than treat individuals
differently but treat only their money, income and wealth the same. To make
the point more concrete, is the developed market citizen who produces and
consumes fancy electronics and produces and drives expensive cars more
entitled to emitting GHGs than a seaside villager who emits carbon to power
her fishing boat to catch low value-add fish?
In addition, countries with high GDP tend to have a large share of high
value-add sectors, which tend to create less CO2—for example, larger
financial services or technology sectors—and would dilute the pollution
created by other low added value activities. This is a corollary of the concept
of carbon leakage discussed earlier.
An immediate implication is that using the carbon intensity by unit of GDP as
a guide to allocate financial resources may reduce the pace of emissions but
not reverse it. The goal of reducing carbon emissions can be better achieved
by focusing on the per-capita measure of emissions. Why? Because those
countries which produce more, and emit more GHGs, should arguably bear
the majority of the responsibility for lowering emissions as measured by GHG
per capita. While poorer countries should aim to lower emissions as well, they
should have more leeway to industrialize, grow their economies, and prosper,
before they are expected to match the GHG reductions of richer countries.

“In line with the UN and Paris Agreement
philosophy, we are of the normative view that
each person on the planet should be entitled to
a certain stock of pollution rights, regardless of
their level of wealth.”

Why not simply follow the guidance of international organizations?
The letter and spirit of ESG was originally to encourage investor flows into poorer countries to help with
environmental energy efficiency transition. If we consider carbon emissions per GDP, then we would be favoring
developed countries (as they have a lower carbon intensity) that have had the ability to invest in less intensive
carbon-emission technologies, and penalizing developing countries (which have a higher carbon emissions
per GDP) that might be lagging behind in those investments, and that therefore really need those capital inflows
to make those investments. In particular, developing countries would be disproportionally penalized for lack
of clean energy for everyday life, such as cooking. As a result, such criteria would not only be unfair and give
rich countries a larger “right to pollute”, but it would also be detrimental to fight climate change. Moreover, by
providing financial resources to poorer countries, investors will make possible the transfer of more carbonefficient technologies, which can result in a direct reduction in GHG emissions.
In line with the UN and Paris Agreement philosophy, which is to consider countries’ common but differentiated
responsibilities and respective capabilities—the CBDR-RC principle—we are of the normative view that each
person on the planet should be entitled to a certain stock of pollution rights, regardless of their level of wealth. It
is for these reasons that industrialized countries under those agreements have committed to absolute reductions
in emissions or emission caps, while developing countries do not have such obligations.

Which countries should be financially incentivized to depollute?
The choice of one carbon intensity metric over another could have far-reaching implications on directing
financial flows to some countries versus others. Here are two examples that illustrate these high stakes:
•

The list of the highest polluters using carbon intensity per capita includes Australia, Qatar, Kuwait, Canada
and the U.S., while the list of highest polluters using carbon intensity per unit of GDP includes Uzbekistan,
South Africa, Trinidad & Tobago and Ukraine. In terms of the nominal number of CO2 emissions—which is
the absolute number in tons, and not even on a per capita basis—the U.S. emits annually more than 10 times
the quantity of CO2 produced by South Africa.1 From the list of countries above, which ones do you believe
should be prioritized to receive funds from investors to tackle climate change, and which ones should be
excluded from portfolios striving to be less carbon intensive?

•

A country like Tajikistan, which is investing heavily in developing its massive hydropower potential, scores in
the top 20 of polluters in the world on the basis of CO2 emissions per GDP.2 At the same time, it is also one
of the lowest polluting countries on the basis of CO2 emissions per capita. A strict compliance with mandate
guidelines based on carbon intensity per GDP may have discouraged investors from investing in bonds that
will fund a project to materially improve Tajikistan’s energy mix over the coming years.

While we have only focused on one part of the debate in this piece, there are other points that are worthy of
analysis, too. For instance, all the metrics mentioned above only take into account gross carbon emissions and not
net emissions. An immediate implication is that some countries who have invested heavily over the past decades
in protecting their rainforest, such as Brazil or Gabon, are not rewarded for that, while their efforts benefit not only
their own population but also global climatic balances. In our view, there needs to be more debate on the choice of
metrics as this will undoubtedly have significant implications in financing green efforts in the years to come.

1,2: Source: European Commission.
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Barings is a $382+ billion* global investment manager sourcing differentiated opportunities and building long-term portfolios
across public and private fixed income, real estate and specialist equity markets. With investment professionals based in
North America, Europe and Asia Pacific, the firm, a subsidiary of MassMutual, aims to serve its clients, communities and
employees, and is committed to sustainable practices and responsible investment.
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