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Amongst all the greenhouse gases (GHG) present in the
atmosphere methane has assumed considerable
significance. Atmospheric concentration of methane has
almost doubled after industrial revolution. It
contributes to 20% of total GHG effect. In industrial
countries, 15% of total GHG contribution comes as
methane emission and it is expected to contribute to
18% of the total expected global warming over the next
50 years. Along with the warming effect, methane also
participates in troposphere ozone formation, which
amplifies methane’s direct infrared absorption by
approximately 70 percent.1 Ten percent of total methane
emissions come from industrial and municipal
wastewater. Anaerobic bacteria are the main factors
behind methane emission. Therefore, biochemical
oxygen demand (BOD) and chemical oxygen demand
(COD) are two important water-quality parameters on
the basis of which methane emission from a particular
water-body can be determined.2-4 The present analysis
would be useful before planning any methane-
mitigation or utilisation strategy.

Per-capita Country-wise Methane Emission

The BOD and COD values of wastewater are the
parameters, which mainly determine potential for
methane emission. Municipal and industrial wastewater
having higher BOD or COD values emit more methane
under the similar climatic conditions. Organic fractions
present in the municipal wastewater are degraded to
produce methane.5,6

In this paper, a comparison was made between
methane emissions from wastewater in various
developed and developing countries.7 It is observed that
over the years there has been continuous increase in
methane emission from wastewater in both the
countries. In America, methane emission has increased
from 24.85 million MT (CO2-eq.) in 1990 to 35.21 million
MT (CO2-eq.) in 2005. During the same time in India,
this increase was from 56.90 million MT (CO2-eq.) to
73.25 million MT (CO2-eq.), respectively (Figure 1).7

Another analysis was carried out on the basis of per-
capita emissions from municipal wastewater in different
countries.5 India, Pakistan and China turn out to be the
lowest contributors in terms of per- capita methane
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emissions (Figure 2). On the other hand, developed
countries like Australia, Canada, France, Japan,
Germany, and USA have 7.86, 8.57, 8.57, 8.57,10 and 10
times more per-capita contributions than that of India.
While Mexico, Egypt, Brazil, Lebanon and Indonesia
have 1.29, 1.29, 1.43, 1.43 and 2 times more than that of
India.

Figure 1. Year-wise methane emissions from wastewater
treatment

Figure 2. Per-capita methane emission (1997) [wise ranking:
relative values]

Country-wise BOD Comparisons

Since BOD values of municipal wastewater are prime
indicators of methane emission, a comparison was
made on the basis of per-capita BOD in different
countries (Figure 3).6 This comparison shows that per-



2010;Vol.52 The Indian Journal of Chest Diseases & Allied Sciences 61

capita BOD of USA and Sweden is 2.5 to 2.21 times than
that of India. While per-capita BOD-emissions from
Africa, Turkey, Japan, Brazil, Greece, Italy, Denmark,
and Germany are 1.09, 1.12, 1.24, 1.47, 1.68, 1.76, 1.82,
and 1.82 times, respectively.
These country-wise differences can be mainly attributed
to the population size as well as the fact that in the
developed countries mostly centralised aerobic
treatment method of wastewater is adopted whereas in
the developing countries wastewater management is
mainly decentralised and scattered. Wastewater
management in urban areas of the developing countries
mostly consists of networks of open canal, gutters and
ditches.6 Moreover, in the developing countries,
advanced treatment systems are normally not taken
recourse to mainly because of higher expenditure
involved.

Quantity of degradable organic matter in the
wastewater, temperature, and the type of treatment
system adopted mainly determine methane emissions.
The rate of methane emission increases with increase in
temperature. Generally, methane emission starts at 15 0C
since this temperature is suitable for methanogenesis.1,6

 Developed countries contribute about 76% of the
total methane emissions from industrial wastewater
treatment while remaining 24% comes from the

Figure 3. Country-wise per-capita BOD (Relative values)

developing countries. For both the developed and the
developing countries, pulp and paper, meat and poultry
related industries are the ones which have highest
contributions in terms of methane emissions. Municipal
wastewaters also contain lots of food waste.
Consequently, the have higher per-capita BOD:values,
which finally result in higher emissions of methane.5

In conclusion, although per capita methane
contributions in the developing countries are found to
be lower, their gross contributions are still important in
view of the larger population size. Therefore, methane
mitigation strategies are important in the developed as
well as the developing countries too. Similar kind of
analysis needs to be done at micro level, viz districts,
states, counties etc., before we can identify, plan and
implement methane mitigation or utilisation strategies.
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