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Being representative of the Private Sector of South Asia, SAARC Chamber of Commerce and Industry has

realised cooperation in Clean and Renewable energy as an important area not only to deepen economic
cooperation in the region but also to address environmental issues to keep South Asia, a cleaner and a
greener region. As an important step forward, SAARC CCl initiated the task for creating awareness amongst
the Public and the Private Sector and other stakeholders by organizing string of seminars and conferences
to sensitize them about current energy scenario and emerging trends in power generation in South Asia,
with an objective to quantifying benefits from commercial collaborations and partnerships amongst energy
producers in South Asia. This report is based on the discussions and deliberations during this series of semi-
nars and conferences. In addition to the findings and analysis of the experts, this report also provides global
energy scenario and thereby suggests policy measures for encouragement and promotion of renewable and
clean energy in South Asia in view of research done by various research organizations and energy players.

The International Energy Agency (IEA) shows a unique world energy balance in 2012 where the total con-
sumption was 8,980 Mtoe against the total production and imports of 18,609 Mtoe. The common and
major challenge is 31% power sector losses i.e. 2,784 Mtoe which is more than the leading consumption in
industrial sector. The transport sector shares almost the same consumption trends as that of industrial. Al
other walks of life shared 35% consumption and non-energy oriented consumptions accounted for about
9%. In the framework of international environmental treaties, the developed economies are demanding that
rapidly growing economies to be legally bound to reduce GHG emissions, but the developing nations opine
that developed nations have already polluted the world and reaped benefits from it. The developing countries
also fears that developed nations aim to decelerate the pace of their economic growth by placing carbon
emission reduction as milestone around their neck.

Maldives, India and Pakistan are most vulnerable for any climate change set back, with their concurrent fac-
tors of increasing population and overexploitation of resources and global climate change, the scarcity of
resources especially scarcity of water can make all other problems and disagreements irrelevant, lack of ac-
cess to clean and safe water does not only poses a threat to billions of population of the subcontinent rather
it can be cause of another war between the two nuclear powers.

A consensus is emerging that climate change will act as multiplier and can trigger threat for international
peace and security. Moreover, no single country can control the climate risk it faces, as it is more challenging
in nature, and needs profound choices that impacts broad national interest debates like energy, development
and trade. Therefore, to reduce the potential onsets of climate change triggered disputes and disarrange-
ments, state actors need to devise climate compatible development agenda and incorporate strategy in new
enery sector development.

In view of the perceived impact of climate change on human and animal life, a visible shift in policies of de-
veloped as well as developing countries has been observed, necessitating adoption of environment friendly

SAARC Chamber and Commerce & Industry WWW.saarcchamber.org I iV I
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technologies to generate power from renewable and clean energy sources instead of burning fossil fuels,
increasing green house gas emissions. Although, South Asian countries have enormous potential for gen-
eration of renewable and clean energy but insignificant resources have been tapped so far. Because of its
multiplier effects on socio-economic development of society, energy has become an area of major concerns
for policy-makers, producers, consumers as well as environmentalists who are concerned about emission
of green house gases from conventional sources contributing to global warming and ultimately to climate
change. The South Asian region has been reported as very vulnerable to changes in the climate. Therefore,
the nexus between climate change and energy needs to be clearly understood.

The provision of low cost energy is vital for socio-economic growth, energy security and sustainability in the
region. Regional cooperation for knowledge sharing and technology transfer will be required to enhance the
development of the renewable and clean energy sectors. Cooperative management of water resources in
the region for hydropower development and establishment of a regional grid would be one of the main steps
to be taken to resolve energy crisis in many countries in the SAARC region, for which political will is the key
important element which can only be brought forward through strong engagement of stakeholders within
South Asian countries. The development of hydropower will not only help in improving the environment by
far less emission than other sources but also provide low cost clean energy. The low cost energy, in turn will
contribute to economic growth and development.

I V I SAARC Chamber and Commerce & Industry WWW.saarcchamber.org
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Overview

The World Energy Council (WEC) has predicted that
the energy landscape we expect to see in 2050 will
be quite different from how it looks today. Meeting
future energy demand will be a key challenge. The
world’s population will increase from approximately
7 billion in 2013 to approximately 9 billion in 2050,
which is nearly 30% increase. The GDP per capita
will also increase from slightly more than US$ 9,000
in 2010 on average globally to approximately US
$ 20,000 in 2050. This represents an increase by
125% during the same period. Mobility will also in-
crease, with car ownership in terms of cars per 1000
people increasing from 124 in 2010 to more than
200, this equates to an increase by nearly 80%.

According to the study done in JAZZ and Sympho-
ny scenarios, the WEC estimates that total primary
energy supply (equal to consumption) will increase
globally from 546 EJ 750 EJ in 2050. This corre-
sponds to an increase of 61% in Jazz and 27% in
Symphony. Just to compare from 1990 to 2010 -
which is roughly half the time span covered in this
scenario study — total global primary energy con-
sumption rose by approximately 45%. It is expected
that global primary energy consumption will continue
to rise, but at a much lower rate than in previous
decades. Meeting both global and regional energy
demand will be a challenge. There is no one global
solution to the energy supply issue. Instead, each of

the individual parts of the challenge must be worked
out to reach the global goal of sustainable, affordable
and secure energy supply for all.

The analytical figures (as shown in figure 4) of Interna-
tional Energy Agency (IEA) on world energy balance
2012 shows unique trends where the total final con-
sumption was 8,980 Mtoe against the total produc-
tion and imports of 18,609 Mtoe. The common and
major challenge is the 31% power sector losses i.e.
2,784 Mtoe which is also superseding figure when
compared with the leading consumption in industrial
sector (as shown in figure 1). The transport sector
shares almost same consumption trends as that
of Industrial but at number 2. All other walks of life
shared 35% consumption and non-energy oriented
consumptions accounted for about 9%.

The India has major share in all sectors including
87% share (as shown in figure 2) in Industrial con-
sumption. The population and rapidly growing eco-
nomic activities are key drivers of energy consump-
tion in India. Pakistan, Nepal and Bangladesh also
have same trends for industrial consumptions like
Indian trends. Sri Lanka has transport sector as lead-
ing share holder in final consumption and industrial
consumption comes after it.

Compared with the total final consumption in South
Asian countries, power sector losses are critically
important and relevant as India and Bangladesh
accounts for 42% and 30% losses respectively re-
ported in year 2012 which is a major challenge to be

wWww.saarcchamber.org




Prospects for South Asia

overcome by such a large population carrying coun-
tries. These losses share almost same figure of 13%
for Pakistan and Sri Lanka whereas it found negligi-
ble for Nepal (IEA statistics, 2012).

At the moment, the oil is a predominant energy
sources in the form of oil production and import. But,
the anticipated future primary energy mix trends in
year 2050 reflect that growth rates will be highest for

Figure 1: World Consumptions in Year 2012
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renewable energy sources. In absolute terms, fos-
sil fuels (coal, oil, gas) will remain dominant, up to
and including 2050. The share of fossil fuels will be
around 70% compared to 79% in 2010. The share of
renewable energy sources will increase from around
15% in 2010 to almost 25% in 2050. Nuclear energy
will contribute approximately 7.5% of total primary
energy supply globally — compared to 6% in 2010.

Figure 2: Industrial Consumptions in South
Asian Countries (Year 2012)
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Figure 3: Sector Wise Consumptions in South Asia (Year 2012)
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Figure 4: World Energy Balance Flows 2012
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Figure 5: Sector Wise World Total Energy Consumption 2012
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Global electricity generation will increase manifolds
by year 2050. In year 2010, global electricity pro-
duction was 21.5 bilion MWh and is expected to
increase to 50 bilion MWh by 2050. Simply due to
the sheer increase in electricity production that is
needed to meet future demand, the future electricity
generation mix will be subject matter to tremendous
changes up to 2050.

While realizing more electricity demand, the power

sector losses have now become critically important
and needs serious attention for prompt strategy as
part of future investments viz-a-viz environmental
scenarios through efficiencies at both technological
and administrative ends.

Huge investment in electricity generation is needed
to meet future electricity demand. The WEC esti-
mates that total investment needed will range from
US$19 trillion to US$26 trillion (in 2010 terms) — in

WWW.saarcchamber.org
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terms of cumulative investment in electricity genera-
tion in  (2010-2050, undiscounted). Depending on
each scenario, a share of 46% in Jazz and almost
70% in Symphony of this is to be invested in renew-
able electricity generation. Major investment require-
ments are in solar PV, hydro and wind electricity gen-
eration capacity. The WEC’s work clearly highlights
that the availability of funds for investment is one of
the key clusters in scenario building terms that will
shape the energy landscape until 2050.

The degree of electrification measured in terms of
the share of electric energy on the final energy mix,
increases up to 2050 significantly. The degree of
electrification is expected to increase by almost 30%
in 2050- as compared to 17% in 2010.

Electricity consumption per capita is expected to in-
creases globally by 85% in 2050. Electricity access,
measured as the share of population connected to
the electricity grid will increase in both scenarios:
energy access will hence improve. While in 2010,
1.267 billion people were without access to electric-
ity globally, this reduces to 319 million in Jazz and
530 million in the Symphony scenario in 2050.

The estimate of 1.267 billion people without access
to electricity for 2010 differs from that of the World
Bank of 1.2 billion people due to ‘differences in a
relatively small number of countries, including Paki-
stan, Indonesia, South Africa, Thailand, and Gabon,
where the International Energy Agency (IEA) uses
government data (which typically report more peo-
ple without access) while the World Bank uses esti-
mates derived from various types of surveys’ (World
Bank, 2013).

Global Energy Scenario- Alternative Sources

Global energy scenario - the demands, alternative
sources of energy and fuel prices remain in focus
and fresh studies get commented upon widely. The
reasons are not far to fetch, relentless hydrocarbon
consumption has hiked the concern that global re-
sources might get exhausted, leading to supplies
increasingly drying up. Hence the hunt for alterna-
tives in on: solar energy, the wing energy and host
of other alternatives are being tapped. Viz-a-viz pric-

ing, it consumes a huge chunk of budget outlays of
underdeveloped and developing countries. In recent
past, British Petroleum [BP] Energy Outlook 2030’
has been quoted widely. It stands related in the study
that demand is neither related wholly to what is the
simplistic economic take of supply and demand, nor
to production costs and economic conditions, but
it is said to be a complex mix of so many factors.
It forecast that fossil fuels—oil, gas and coal will still
account for 80 percent of primary energy worldwide
in 2030. Linked to it, as various studies point out is
the fast growing demand or energy consumption,
which is expected to rise by as much as whooping
two thirds in fast growing economies like that of In-
dia and China. The conclusion could easily be drawn
that these economies shall remain oil dependent and
pay whatever it takes to buy oil, which as per various
studies accounts for huge 35% of energy require-
ment worldwide. This makes a strong case for il
prices to stay up. Not only that, increased demand
would necessarily entail hunt for new oil fields. As the
studies point out, oil explored so far has come cheap
from places, where the access was easy, hence the
lower cost of production. That might not be the case
any more. The new finds are expected to be the sea
bed in Arctic or it might be lying trapped in tar sands
in Canada and Venezuela. The argument for prices
staying high is based, besides other factors, on high
production cost of the expected new sites. Produc-
tion runs the argument would be worthwhile, only if
prices stay high and even hike further, re-enforcing
the argument that this time around, there is no going
back on prices, as was the case previously.

There are compelling arguments, experts opine
which negate to take this that there would be no re-
versal, these could be listed as:

(@) unstable Middle East, hence unpredictable - a
phenomenon that consumers hate, even it is
conceded that there is low investment high pro-
duction ratio working in favour of Middle East

(b)  global warming concerns getting linked to fos-
sil fuel burning, United states administration is
reportedly pushing Environmental Protection
Agency to raise the fuel efficiency standard for
American-built vehicles to 35.5 miles per gal-

SAARC Chamber and Commerce & Industry WWW.saarcchamber.org I 5 I
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lon by 2016, the current average being 25 mpg,
which alone will result in a 29 percent cut in
American oil usage.

These concerns are prompting the hunt for alterna-
tive sources of energy, the hunt includes:

(a  $600 million in research by Exxon Mobil, geared
to producing a cost-effective alternative from
biomass, specifically, from algae that require no
agricultural land and use only waste or salt wa-
ter

(b) an octane-type fuel for cars, which combines
hydrogen with carbon dioxide drawn directly
from the air by artificial tree

Both these alternative sources are taken to be car-
bon-neutral, and could be delivered through exist-
ing distribution systems and used in current vehicle
engines. Either solution would be a real challenger
to $100-per-barrel oil, which in other words means

that it might not stay that high, opine market experts
with years of experience in energy pricing. Electric-
powered alternatives are beginning to appear on
the market, though still they are not satisfactory for
long-distance driving. Mass-produced cars burning
carbon-neutral oil substitutes in internal combustion
engines are probably only five to ten years away.

How does it affect us locally? In spite of living in a
world where alternative energy sources and carbon
neutrality is the aim and objective of leading nations,
we are almost totally oblivious of the world moving
ahead. That too in a situation where nature has pro-
vided us with a very rich energy source —abundance
of water that could not only quench our energy thirst,
but leave enough for buying whatever else might be
needed for living meaningful lives. However in ab-
sence of conflict resolution, it would remain but a
dream.

WWW.saarcchamber.org
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Climate Change,
CO, Emissions

and Power Sector

Climate Change, either a natural due to natural vari-
ability or due to anthropogenic activities, will inevi-
tably have multitude of effects and causes. The re-
sponsibilities for climate impacts are presumed to
be shared by a number of actors. One of the key
normative decisions is the way, in which emissions
are associated with particular countries bear the so-
cial and economic costs of reducing the emission,
and to make efforts to respond its impacts under the
Kyoto Protocol. Kyoto protocol recognizes that “de-
veloped countries are principally responsible for the
current high levels of GHG emissions in the atmos-
phere and places a heavier burden on developed
nations under the principle of common but differenti-
ated responsibilities.

In the framework of international environmental trea-

ties, the developed economies are demanding that
rapidly growing economies to be legally bound to
reduce GHG emissions, but the developing nations
opine that developed nations have already polluted
the world and reaped benefits from it. The develop-
ing countries also fears that developed nations aim
to decelerate the pace of their economic growth
by placing carbon emission reduction as milestone
around their neck.

The developing nations specially Maldives, India and
Pakistan are most vulnerable for any climate change
set back, with their concurrent factors of increasing
population and overexploitation of resources and
global climate change, the scarcity of resources es-
pecially scarcity of water can make all other prob-
lems and disagreements irrelevant, lack of access to
clean and safe water does not only poses a threat to
billions of population of the subcontinent rather it can
be cause of another war between the two nuclear
powers.

A consensus is emerging that climate change will act
as multiplier and can trigger threat for international
peace and security. Moreover, no single country can
control the climate risk it faces, as it is more chal-
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lenging in nature, and needs profound choices that
impacts broad national interest debates like energy,
development and trade. Therefore, to reduce the po-
tential onsets of climate change triggered disputes
and disarrangements, state actors need to devise
climate compatible development agenda and incor-
porate strategy in new enery sector development.

India has lead contribution towards CO, or GHG
emissions in South Asian region. The five country
data reflects alarming trends with 88% contribution
of India in overall emission scenario (as shown in
figure 6). The Indian high ratio of emissions is due
to economic activities and population growth. The
year 1971 to 2011 emission statistics of International
Energy Agency (IEA) shows continuous increasing
trends (as shown in figure 7). According to |IEA sta-
tistics of year 2011, India shares about 51% (1745.1
Million tones of CO,) out of total emissions of 3448

Figure 6: 10 Year Average Regional CO2 Emis-
sions (2002-2011)
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Data source: International Energy Agency statistics 2012

Figure 7: Country wise Periodic Changes in
CO2 Emissions
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Million tones of CO, from Asia region (excluding
China) which indicates a major challenge to be ad-
dressed (as shown in Figure 8).

With about 89% emissions share in South Asian
countries, India’s power sector is the largest con-
tributor after which other industries and then trans-
port sector falls for emission shares. In Pakistan, the
manufacturing industries are top most contributing
factors towards CO, emissions where as the power
sector is at 2nd and transport comes at 3rd level with
31%, 29% and 26% emissions respectively. So, the
power sector developments in India, Pakistan and
Bangladesh are important for climate compatible de-
velopment agenda.

Figure 8: Periodic Changes in CO2 Emissions -
India VS Asia
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Data source: International Energy Agency statistics 2012

CO, emissions will increase in both scenarios in the
first half of the scenario period. In the Symphony
scenario, where, by assumption, greater emphasis
is placed on climate change mitigation and adapta-
tion, a turning point will be reached by 2020. In the
Jazz scenario, the turning point is only reached by
2040. As far as the total amount of CO, emissions
are concerned, both scenarios differ substantially.
In the Jazz scenario, CO, emissions will be more
than 44 billion tonnes per annum in 2050 which is
45% higher than in 2010. In the Symphony scenario,
CO, emissions reach 19 billion tonnes per annum

Data source: International Energy Agency statistics 2012
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which is nearly 40% lower than in 2010. The WEC’s
World Energy Scenarios to 2050 underline that a re-
duction of greenhouse gas emissions is possible in
the second half of the scenario period with global
agreements and the implementation of cost-efficient
measures like emissions trading within a cap and
trade system (assumed in Symphony).

Electricity generation from renewable energy sourc-
es will increase around four to five times by 2050 in
comparison to 2010. This is strongest in the Sym-
phony scenario. In Symphony, electricity genera-
tion from hydro doubles, for biomass the increase is
eight-fold, and for wind eleven-fold when comparing
figures for 2010 with 2050. Solar PV has the highest
increase of approximately 230 times between 2010
and 2050. By 2050, globally, aimost as much elec-
tricity is produced from solar PV as from coal (coal
and coal with CCUS). The share of renewable energy
sources for electricity generation will increase from
approximately 20 percent in 2010 to more than 30%
in 2050 in Jazz and nearly 50% in Symphony. The
degree to which renewable energy sources will be
used and investment in CCUS technologies for coal
and gas (and also biomass) will be decisive in miti-
gating climate change.

The WEC’s commitment to climate change

At the COP 15 (Conference of Parties) meeting, the
15th session of the United Nations (UN) Framework
Convention on Climate Change, the ‘Copenhagen
Agreement’ or ‘Copenhagen Accord’ was ratified by
delegates and they endorsed the continuation of the
Kyoto Protocol. Specific emissions-reduction targets
for 2020 were submitted by individual countries. At
subsequent COP meetings, this was reinforced, in
particular at the COP18 meeting in Doha when the
‘Doha Climate Gateway’ was developed — a pack-
age of deals that set out a work programme through
which both rich and developing countries can deliver
a new international climate agreement. The Doha
Climate Gateway includes a timetable for a 2015
global climate change agreement and for increasing
ambitions before 2020. At Doha, countries agreed a
course for negotiating the Durban Platform for En-
hanced Action, a new climate deal for all countries
to be agreed by 2015 and to take effect in 2020 —
the Ad Hoc Working Group on the Durban Platform

for Enhanced Action (ADP). To establish a clear link
between energy use and climate change objectives,
the WEC has included the Doha Climate Gateway
as a key differentiator between its two scenarios.
The WEC assumes that in the Symphony scenario,
countries pass through the Gateway and success-
fully negotiate a global treaty. In the Jazz scenario,
these negotiations fail, and regions, countries, states
and municipalities take their own sustainable devel-
opment pathways.

Carbon Capture, Utilisation and Storage (CCUS)
technologies are widely employed in Symphony and
hence subject to higher growth rates in the Sympho-
ny scenario than in the Jazz scenario. Half of the total
electricity generated based on fossil fuels will be in
conjunction with CCUS in 2050 in Symphony. Com-
bining nuclear and CCUS for gas, coal and biomass,
more than 80% of all electricity generated in 2050
will be from low-carbon sources in the Symphony
scenario, compared to 40% in the Jazz scenario. To
compare: In 2010, only one-third of global electricity
generation was CO, from low-carbon sources. The
WEC believes that CCUS technology, solar energy
and energy storage are the key uncertainties mov-
ing forward upto 2050. For CCUS to work, clear
legislative frameworks are needed — combined with
infrastructure investment and the right incentives. A
low-carbon future is not only linked to renewable:
CCUS is important and consumer behavior needs
changing. Changes in consumption habits can be
an effective way to de-carbonise the energy system.
Voters need to balance local and global issues.
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Regional
Developments &
South Asia

Future economic growth shifts from developed
countries to developing and transition economies, in
particular in Asia. Of all the eight regions considered
in this scenario study, Asia will be characterised by
highest economic growth both in relative and abso-
lute terms.

By 2050, nearly half of all economic growth (meas-
ured in terms of production of GDP) will happen in
Asia and its three sub-regions: Central and South
Asia, East Asia and Southeast Asia and Pacific. This
means that the share of Asia on total primary energy
consumption will increase from 40% in 2010 to 46%
in 2050. To compare: by 2050, Europe and North
America (including Mexico) will make up for about
30% of total global primary energy consumption
(2010: 44%).Africa, including the middle East will ac-
count for 15% to 16% (2010: 11%) and Latin Amer-
ica and The Caribbean from 7% to 8% (2010: 5%)).

South Asia Region: Energy Outlook
and Options in Selected Countries

Coal is the backbone of the Indian energy sector.
India has about 38 billion tons of oil equivalent of

proven coal reserves (approximately 207 years re-
serve life79), the third largest in the world after the
United States and China. Though coal is abundant, it
is of low calorie and high ash content and, therefore,
highly polluting. Currently, about 70-80 percent of
the country’s electricity is produced from coal.

Poor-quality coal, aged legal framework, low levels of
plant efficiency, and an ageing capital stock combine
to make the power sector highly carbon intensive.
Average emissions in Indian power plants are signifi-
cantly higher than the global average. Transmission
and distribution losses are a further drain on sys-
tem efficiency and may exceed 20 percent in some
states, well above global best practice (Government
of India, Press Information Bureau 2001). Conse-
quently, energy-efficiency opportunities exist to re-
duce the carbon intensity ofpower production while
simultaneously increasing electricity supply. Rising
energy demand is driven by urbanization, industri-
alization, and prosperity, all of which are parts of a
broader process of development that is lifting mil-
lions out of poverty. However, increased energy con-
sumption has been accompanied by rising green-
house gas emissions. On average, emissions have
risen by about 3.3 percent annually in the South Asia
region since 1990, more rapidly than in any other re-
gion except the Middle East and North Africa. Total
emissions exceed 2.5 billion tons of carbon dioxide
equivalents and the region has emerged as one of
the major contributors to global GHG emissions. As
the region strives to meet its development goals, the
potential for further growth in emissions is enormous.
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More than 400 million people in the region have no
access to electricity, more than in allof sub-Saharan
Africa. How the region meets these demands, it will
have far-reaching consequences on global green-
house gas emissions.

Reflecting the size of its economy, population, and
territory, India remains the largest contributor to
GHGs in the region, accounting for about 75 percent
of emissions.

Consequently, greater attention is focused on India
in this chapter. Globally India is the seventh largest
emitter of greenhouse gases, it has low per capita
emissions and low-carbon intensity. In terms of emis-
sions per unit of GDP, India remains an exceptionally
low-intensity producer of CO2 emissions. Per capita
emissions in India, and the region as a whole, are low
by international standards. In India, per capita energy
consumption is less than 10 percent of the average
of the OE CD and about one-half the average for
developing countries. Of the remaining seven South
Asian countries, the following discussion mostly con-
cerns Bangladesh, Pakistan, and Sri Lanka, where
incremental emissions could be globally significant
but where future emission paths can potentially be
influenced.

Strategies to lower emissions by diversifying into
cleaner sources of power are constrained by the
country’s energy resources and import possibilities.
India is not well endowed with reserves of cleaner
fuels such as oil, gas, and uranium.Hydropower
potential is significant and large in absolute terms
(150,000 megawatts) but small compared to the
country’s vast energy needs. In addition, there are
possibilities for importing about 50,000 megawatts
of hydropower from Bhutan and Nepal, and perhaps
as much as 20,000 megawatts of wind power from
Sri Lanka. However, even when exploitation of hy-
dropower is technically feasible,there are social and
environmental concerns to take into consideration,
and there remain difficulties in establishing trans-
boundary energy trade agreements. Hydropower
development is also made more complex by glacial
melting, which increases the medium- and long-term
hydrological risk associated with such investments.

Under most plausible scenarios, detailed assessment
by India’s Planning Commission suggests that coal is
expected to remain the dominant fuel used for power
generation, even under the most optimistic scenar-
ios. Renewable energy sources (including wind, so-
lar, and hydro power) and nuclear power would play
a minor role in the country’s energy mix (Box 12.1).
For India, transformational climate-change interven-
tions would therefore need to increase the efficiency
of coal use through migration to more efficient tech-
nologies. In parallel, other future technology options
such as mass solar power should be pursued, as
has been suggested in the India National Action.

India Supply Options for Lowering
Emissions: Planning Commission Es-
timates

The Planning Commission has explored possibilities
for energy diversification to meet the demands of a
rapidly growing economy. The figure below presents
estimates for three scenarios in 2031. The economy
is assumed to grow at 8 percent on average, which
in turn implies more than a tripling of energy needs.
In the business as usual scenario over 60 percent
of generation is coal based. In this case, by 2030,
India’s emissions approach those of the United
States today (approximately 6,000 million tons). The
forced nuclear, hydro, and natural gas scenario and
the high-efficiency coal, power, and transport plus
renewables scenario are the most optimistic con-
ceivable cases and are useful in illustrating limits and
possibilities. These assume that all available hydro-
power potential (150,000 megawatts) is exploited,
nuclear capacity increases at an optimistic pace,
demand-side management (DSM) reduces demand
by 15 percent, and at least 11 percent of generation
is from gas, irrespective of price differentials. Even in
the most optimistic scenario coal remains a domi-
nant fuel, accounting for over 40 percent of the mix,
though emissions decline somewhat to about 4,000
million tons. The implication is clear: under any plau-
sible setup, coal is likely to dominate and other fuels
will play a lesser role, even under extreme assump-
tions that are very favorable to the growth of those
alternatives. Consequently, a clean energy strategy
must aim to lower emissions from coal.
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Pakistan- Low carbon Initiatives
Pakistan is one of the lowest emitters of greenhouse
gases (GHG) in the world: it accounts for just 0.8%
of total global emissions, and ranks 135th in terms of
per capita emissions. Unfortunately, Pakistan is also
one of the most climate vulnerable countries in the
world. Over the past 20 years, 141 extreme events
have killed on average over 500 people a year, and
led to annual economic losses of more than US$
2 billion. The knock-on effects of climate change
threaten food security, water security and energy se-
curity — and ultimately, national security.

International Institute of Sustainable Development
(IISD) and partner Energy Research Centre of the
Netherlands (ECN) have extended great deal of
cooperation to Government of Pakistan for taking
multiple actions. Pakistan launched its National Cli-
mate Change Policy in February 2013, and has been
an active participant in global discourse on climate
change. While Pakistan’s priority focus is adaptation
to climate change, it is cognisant of its international
responsibilities under the UNFCCC and realises it
must move to low carbon development pathways.

Although, Pakistan is one of lowest emitters of GHG
in the world: 51% of the country’s emissions come
from the energy sector, and 39% from agriculture
and livestock, a significant growth in emissions is ex-
pected, particularly in the energy and transport sec-
tors as Pakistan develops.

A number of mechanisms and concepts in the UN-
FCCC negotiations potentially impact mitigation ac-
tions including Low Carbon Development Strategies
(LCDS) and reducing Emissions from Deforestation
and Forest Degradation, plus the role of conserva-
tion, sustainable management of forests and en-
hancement of forest carbon stocks (REDD+); Low
Carbon Development Strategies set out the priority
actions needed to reduce emissions by sector and
across the economy. With regard to the clean de-
velopment mechanism, Pakistan has approved 67
CDM projects and gained considerable experience
that could be used to inform low carbon planning
and the development of NAMAs. However, reduced
demand for credits from the CDM means that Paki-

stan will require new strategies to stay engaged in
the carbon market. Finally, in relation to technology,
the new Technology Mechanism established by the
Cancun Agreements in 2010 promotes use of tech-
nology through, for example, public-private partner-
ships and joint research activities. Pakistan could
position itself as an early collaborator with the Cli-
mate Technology Centre and Network that has been
established to implement the Technology Mecha-
nism.

Options for mitigation readiness in Pakistan are mul-
tiple, and include preparing a NAMA Framework,
updating the GHG inventory and establishing sector
emission baselines, carrying out a study of renew-
able energy resources, building capacity at national
and provincial levels, and designing specific NAMA
proposals.

With regard to the private sector, it was noted that
profit is the bottom line driving force for involvement.
Keeping this in mind, the private sector will need to
be made aware of opportunities for involvement in
adaptation and mitigation actions. Profit-making op-
portunities are more apparent for mitigation actions:
already a number of private sector companies are
trying to promote solar power in Pakistan.

Bangladesh and Nepal

Because of the cost advantage of coal and the
relative security of the fuel supply streams, Bangla-
desh, Pakistan, and Sri Lanka will increasingly see
coal emerge as the front running fuel for incremental
generation of power. Bangladesh and Pakistan have
substantial, unexploited coal reserves (albeit of du-
bious quality and difficult to extract), and Sri Lanka
has unfettered access to global coal markets. The
risks around investment in coal-fired capacity are
perceived as being lower than those of alternative
power sources, and the overall cost of the delivered
power is competitive versus other options, based on
prevailing market prices for coal and competing fu-
els. This suggests that there is a need for more active
and extensive interventions to tilt the balance in fa-
vor of cleaner technologies. To the extent that these
countries can delay the next generation of coal-fired
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plants under consideration, the carbon savings
would be substantial, perhaps as much as 3 million
tons per year per 1,000 megawatts of capacity, if it
is assumed that the alternative to coal is natural gas.

Pakistan has created a number of incentives to at-
tract renewable / alternative energy, including at-
tractive ROE (17%), Tax free revenues and Duty free
imports, Guaranteed purchase of energy, Grid Spill
Over concept (Small Power Producer & Cogenera-
tion), Net metering (under process), Wheeling provi-
sions (under consideration) and Banking of electricity
(concept stage). However, for Pakistan, the alterna-
tive to coal is likely to be natural gas imported from
its oil-rich neighbors in the Middle East and Central
Asia. Pakistan shares a land border with the world’s
second-largest holder of gas reserves, Iran. In Sri
Lanka, the alternative source of supply would be
imported liquefied natural gas. However, plans for a
massive expansion of coal-fired energy are well ad-
vanced, so the prospect of reversing that decision
may not be feasible, though little consideration ap-
pears to have been given to its health and environ-

mental implications. On the other hand, Bangladesh
has significant reserves of natural gas, but explora-
tion drilling has not kept pace with demand.

Policy constraints, impediment to revitalizing explo-
ration and production, enhancing production and
reservoir management from existing fields, and re-
ducing losses (mostly due to theft, but also to sub-
stantial amounts of leakage) from the existing gas
supply network remain common challenges for
South Asian countries.

Thus, the situation in Bangladesh is significantly dif-
ferent from that in Pakistan and Sri Lanka, as Bang-
ladesh will not need large incentives from a global
carbon market to inform investment decisions that
choose between coal and natural gas. What it will
need is simply more domestic gas development,
and this remains firmly in the range of the possible,
provided that the country’s financial policy improves.
Otherwise, the country will be forced to analyze the
tradeoffs between coal and imported gas, much as
Pakistan and Sri Lanka must do.
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Approaches for
Reducing Emis-
sion Intensity

Options for Cleaner Coal

In the immediate future, there are three main options
for lowering the emission intensity of coal that are
appropriate to the Indian setting:

() rehabilitation of old plants,

(ii) replacement of inefficient plants, and

(iii) adoption of cleaner generation technologies
that are economically justifiable.

Each of these is considered in turn:

Rehabilitation: India’s state electricity boardsand
their successor entities own and operate plants that
represent more than 50,000 megawatts of genera-
tion capacity. Some of these are old, inefficient, and
highly polluting.

Rehabilitation of these with energy efficiency as a pri-
ority can generate substantial emission reductions.
For example, plant efficiency can increase to 35 per-
cent from 30 percent or below, and as a result, the
annual CO, emission reduction would be more than
1 million tons for every 1,000 megawatts for a power

plant that was so renovated.

Replacement: Ageing coal-fired power plants with
no further rehabilitation potential could be replaced
by new, more efficient plants, ideally using supercriti-
cal technology, where technically and economically
feasible.

Cleaner generation: A favored option in India is su-
percritical technology, based on based on its track
record internationally, availability in India, and suit-
ability with coal streams (domestic and imported). It
is likely that many such investments will be led by
private sector entities or state organizations with
Substantial access to market financing, such as the
National Thermal Power Corporation. There is scope
to expand the use of supercritical technologies to
other countries in the region

South Asia: Shared Views on Development and Cli-
mate Change its track record internationally, avail-
ability in India, and suitability with coal streams
(domestic and imported). It is likely that many such
investments will be led by private sector entities or
state organizations with substantial access to mar-
ket financing, such as the National Thermal Power
Corporation. There is scope to expand the use of
supercritical technologies to other countries in the
region.
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Loss Reduction, Energy Efficiency, and Pricing

For South Asia in general and India in particular, there are large gains to be had from addressing loss reduc-
tion or efficiency gains. The energy that does not have to be generated due to loss reduction or efficiency
gains is attractive from both the cost and the climate change standpoints. There are large opportunities for
efficiency gains and loss reduction in South Asia as depicted in the table below. Much of the industrial output
in the region is from small- and medium-scale enterprises that utilize outdated and inefficient technologies
and processes. Cost-effective energy efficiency opportunities exist across the entire chain of modern energy
production, distribution, and consumption in all South Asian countries. However, success in capturing these
benefits has been elusive; many energy efficiency projects with positive economic returns remain unimple-
mented.

The classic barriers to increased energy efficiency include noneconomic pricing of energy (encouraging over-
consumption), imperfect information, and institutional barriers. Additionally, weight is often given to reducing
up-front costs instead of considering the lower recurring lifecycle costs typically available from installation of
more cost-efficient equipment and adoption of more efficient processes.

Energy-efficiency projects can also face higher transaction costs due to their small average size.

Table 1 Energy-efficiency Opportunities and Measures in Key Consuming Sectors

Energy-Efficiency Improvement opportunities

Building unities Integrated building design and measures such as better insulation, ad-
vanced windows, energy efficient lighting, space conditioning, water heat-
ing, and refrigeration technologies plus energy efficient brick manufactur-
ing and wall paneling brick manufacturing and wall paneling

Industry Industrial processes, cogeneration, waste heat recovery, preheating, ef-
ficient drives (motor, pump, compressors)

Cities and Municipalities District heating systems, combined heat and power, efficient street lighting,
efficient water supply, pumping, and sewage removal systems, solid waste
management (methane capture to generate electricity)

Agriculture Efficient irrigation pumping and efficient water use, such as drip irrigation

Power Supply New thermal power plants: Combined cycle, supercritical boilers, integrat-
ed gasification combined cycle, etc.

Existing generation facilities: Refurbishment and repowering (including hy-
dro), improved operation and maintenance practices, and better resource
utilization (higher plant load factors and availability)

Reduced transmission and distribution losses: High-voltage lines, better
insulated conductors, capacitors, efficient and low-loss transformers, and
improved metering systems and instrumentation

Intensified investigation of renewable options: Solar and wind power, hy-
dro-electricity (including possibility of increased regional trade)

Transport Efficient gasoline/diesel engines, urban mass transport systems, modal
shifts to inter- and intra-city railand water transport, improved fleet usage,
compressed natural gas (CNG) vehicles

Households Efficient lighting, appliance efficiency, improved cook stoves, solar panels
for heating and cooking.

Source: South Asia: Shared views on Climate Change and Development - WBG
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Finally, capital constraints at small and medium en-
terprises often leads to allocation of capital toward
new production capacities rather than toward invest-
ments that will reduce operating costs through en-
ergy efficiency, especially if energy costs are a small
component of total production costs.

The International Energy Agency has noted that
more than 60 percent of GHG reductions could
come from adoption of energy-efficient policies and
measures. Though contested, this conclusion high-
lights the importance that energy efficiency can play
in reducing demand and dependence on fossil fuel
use, reducing levels of power shortages by capacity-
constrained electric utility companies, and improving
economic competitiveness, while capturing the envi-
ronmental benefits to be derived from the numerous
government-led initiatives currently under way. In In-
dia, the Planning Commission estimates that improv-
ing energy efficiency in industry will have the great-
est impact in reducing India’s CO2 emissions. The
Government of India has demonstrated its commit-
ment to and support for improving efficiency with the
passage of the Energy Conservation Act (2001) and
the formation and operation of the Bureau of Energy
Efficiency. Recognizing the importance of lowering
demand through energy conservation and improved
efficiency, the 11th Five Year Plan seeks to improve
Indian efficiency by 20 percent by 2016/7, and the
recently released Climate Change Action Plan of the
Government of India includes a specific mission to
increase efficiency through deployment of several in-
novative market mechanisms. Government-support-
ed programs for efficiency have also been launched
in Afghanistan, Nepal, Pakistan, and Sri Lanka.

Hydroelectricity and Regional Trade
Though India’s hydropower potential is limited rela-
tive to its needs, the hydropower sector can contrib-
ute to reductions in emissions. The Bank already has
a presence in the Indian hydro sector, with one pro-
ject under implementation (Rampur)and two more
under preparation (Vishnugad Pipalkoti and Luhri).
There are also good prospects for an increased
Bank involvement in financing of hydro capacity in
Nepal and Pakistan.

There are significant opportunities in energy trade
between the countries with a surplus of clean re-
newable sources of energy—hydropower in Bhu-

tan and Nepal, and wind energy in Sri Lanka—and
the energy-deficit countries of India, Pakistan, and
Bangladesh. Trading this clean energy would allow
climate-change-mitigation benefits to arise from re-
duced operation of thermal(particularly coal-fired)
power plants. The improved interconnectedness and
efficiency associated with this regional trade would
also yield improvements in operational performance.
However, given the inadequacy of existing intercon-
nections for trading large quantities of clean energy
and current shortages of power, at the present time
imported power would serve mainly to reduce load
shedding, and substantial benefits would materialize
only over the long term.

Other Renewable Sources

The contribution of non-hydro-renewable energy in
the overall mix in South Asia is likely to be small. Even
if such alternatives experience vigorous growth, their
contribution to mitigation of overall carbon emissions
will be limited, though individual projects will be able
to attract potentially significant volumes of carbon fi-
nance. More work and research will be needed to
deploy viable technologies and support emerging
technologies. Recognizing this need, the Govern-
ment of India has recently unveiled an ambitious ap-
proach in its National Action Plan on Climate Change
to raise solar power production capacity and invest
heavily in research and

development in this field.

Leveraging Climate-change-related
Funds

Without adequate and additional funding it is unlikely
that the South Asia region can achieve the transfor-
mation needed to create low-carbon economies. Ul-
timately, good projects will be the key, but the long
delays in obtaining carbon finance (including through
clean development mechanisms) are often a hurdle.
The magnitude ofavailable funds is also inadequate
for the scale ofthe challenges in the energy sector.

Private Sector Players

The private sector will be playing a key role across
the board in investing in new, clean coal plants, gas-
fired plants, and renewable energy. The Clean De-
velopment Mechanism already provides, to some
extent, a signal toward future prices of carbon. How-
ever, there will still be significant risks attached to pri-
vate investment in clean energy technology that is
not least cost or whose potential remains unproven
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Recommendations

There are scientific evidences on the presence of
huge potential of Renewable Energy resources in
SAARC region, and there is growing consensus that
the sustainable harnessing of the available poten-
tial would play a significant role for socio-economic
developments on sustainable grounds and climate
compatible development in the region. However,
such development avenues critically face many chal-
lenges in terms of technical and financial provisions
in particular, and stakeholder engagement and po-
litical decision making viz-a-viz trans-boundary re-
sources conflicts in general.

On one side, immediate provision to low cost energy
is vital for economic growth and on the other side
development of renewable / indigenous energy re-
sources is the key to the energy security and sustain-
ability. Regional cooperation for knowledge sharing
and technology transfer will be required to enhance
the development of the renewable and clean energy
sectors. Establishment of a regional grid would be
one of the main steps to be taken to resolve energy
sector issues in many countries in the SAARC re-

gion, for which political will is the key important el-
ement which can only be brought forward through
strong engagement of stakeholders within South
Asian countries.

There is a dire need for creating awareness, training
and capacity building for the potential entrepreneurs
related to the Renewable Energy business opportu-
nities.

Availability of perpetual supply of energy at afford-
able price is common demands of trade and industry
to attain higher growth. If South Asia aspires to do
it, necessary measures are required to eliminate the
demand-supply gap, reduce the economic cost of
power to single digit, and eradicate pilferage / cor-
ruption as priority concern. Some key principles and
options to address the challenges are:

A- Organizational Policy Principles

South Asian countries can only achieve these aspira-
tions by shifting the organizing policy principles from
“Red Tape” to “Red Carpet”, with the proposed stra-
tegic approach illustrated in Figure 9.
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Figure 9: Strategic direction for organizational policy principles

Current Status: Red Tape

Future Direction: Red Carpet
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B- Promotion of Renewable / Alterna-
tive Energy

The key challenges for the development in Renew-
able Energy (RE) sector include attracting foreign
investments, building compensatory base load ca-
pacity, raising consumer awareness, and decreas-
ing costs through efficiency. There is need to build
the base load capacity to introduce wind and solar
power generation options. The SAARC region can
easily accommodate 10 — 15 % of its total load as
wind and solar in next few years. Following factors
should be made part of overall low cost energy solu-
tion keeping in view the more or less same socio-
economic features in all SAARC member countries:

a) Tariff Rationalization and strategic control on
price hike compare with the per capita econom-
ic growth and overall poverty viz-a-viz economic
development scenarios. A pro-poor philosophy
should be adhered in all future strategies by
member states.

b) Fair & Level Playing Field should be provided to
encourage private sector investments in renew-
able energy sector.

c) Introduction of incentives for green techno-

SAARC Chamber and Commerce & Industry

logical solutions encouraging environmentally
sound operations, at the level of SAARC.

ad) The cost may be reduced by employing low
cost energy mix technique — a technological so-
Jution.

e) Investors need to scout for the most efficient
wind and solar technologies to assist South
Asian countries to achieve its targets of reduc-
ing cost of production and increase afforaability.
Renewable sources preferably water and wind
resources have the potential to generate energy
at lower cost as compared with Solar. The ideal
Situation would be availability of energy per unit
at single digit i.e. 9 cents/ unit.

7 Encourage the development of energy cities
and corridors with the application of PPP con-
cept which would also be equally effective for
development of run-of-river power projects.

g) Donor sponsored hydro projects should be en-
couraged.

C- Efficiency Measures

Efficiency is driven by a policy of meritocracy, trans-
parency, automation and accountability for which
following measures should be adhered by SAARC
member states so as to ensure sustainable and
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good governance with efficiency based orientation
for attaining long-term results:

|- Merit Order in:

allocations based on efficiency;

- optimized dispatch & payment;

- tariff encouraging efficiency;

- retiring high cost power as the contracts end in
favour of low cost energy; and

- using high cost power only for peak demand on
marginal variable cost.

lI-Transparency & Automation though:

- information access with online tracking mecha-
nism; and

- transmission system optimization.

lll-Accountability of system through:

- professional hiring based on competency crite-
ria;

- awarding performance based contracts;

- intolerance for corruption & poor performance;
and

- application of stakeholders’ right to information.

I\V-Policy for competition

A competitive and enabling environment should be
provided to encourage competition based develop-
ment of energy corridors and favourable tariffs for
low cost energy solutions, and creating a key client
management system.

V- Policy for Sustainable Power

Power sustainability will be driven by decreasing of
power cosy to single digit, creating a fair and level
playing field, and aggresively promoting demand
management, and relying on renewable and viable
options.

VI- Demand Management though:

- application of time of the day / night metering;

- application of technology standards for energy
efficiency;

- bringing energy efficiency standards for building
and infrastructure development, including the
domestic and industrial segments.
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Biomass and Biogas Production Potential and Total Number of Biogas Plants
Installed in South Asia

Blomass Potentlal (milllon lons) Theorelical Annual
Blogas Production Tolal Ma.

Agricultural Animal Potential" al Installed
Country Raeference/Source Fuslwood  Residues Wasla {million cubic meters)  Blogas Plants

Bangladesh  Mondal (2010) 10.0% 44.1 40 29 540

hIIHE E ﬂﬂ‘l‘l 500
Gol MNRE 16,000 4,404, TG
{2012h, 2012¢)

MNapal GoN WECS (2010) 125 19.4 149 1,885.3

GJ = ginajoule, kg = kiograms, kJ = kilejouls, n.a. = data nol avallable, TJ = terajouls.

“ Hecoverable biomass, calculated considering a 100% recovery rate and unchanging producton rate (Mondal 2010y
& Calculated from 35 million m¥/day potenttal.

* Caleulatod fram 3.2 m/day potential.

2 Cumulative physical achisvemnants as of 31 Mareh 2011.

* Mot calorific value of fushwoaod iz considerad 1o be 14,400 kdfkg to convert 130 Td to tons.
! Mat calorfic value of agrculiural residue is considered to ba 15 Gd/ton to convert 220 Td 1o tors.

# Met calorific value of anlmal waste is considered 1o be B.8 GJ/ton 1o convert 200 TJ to tons.
 Basard on animal waste only.

Structure of Total Primary Energy Supply in South Asia, 2005 and 2009

South Asia South Asia
The Including excluding
Bangladesh Bhutan® Maldives® p Sri Lanka

Hydopower 06 04 168 na 16 13 00 00 22 27 4z 36 18 13 18 13

n.a. = not available, toe = ton of oll equivalant, TPES = total primary energy supply.
Sources

IEA (international Energy Agency). 2011. Wend Enargy Outlook 2017, Paris.
¥ 2005 data from RGoB Dok (Royal Government of Bhutan, Departrent of Energy). 2007, Bhutan Energy Data Directory 2005, Ministry of Trade and

Industry. Thirnphw.
& Aabd MAA (Republic of the Maldhesz, The Maldives Monetary Autherdty). 2011, Arnual Economic Rouview 20710, Maks. hittp:/waiw. mima.go mwar/
arl 0.pdfThesi_scan_96B3bE3Ta465668db=0&bcs_scan_filenarma=ar10.pdf
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Theoretical and Economic Hydropower Potential in South Asia

Theoretical Economic Installed
Theoretical Hydropower Hydropower Hydropower Installed
Hydropower Potential per Potential Capacity Hydropower
Potential Capita (kilowatt (EHP in (megawatts as Capacity
Country Reference/Source (megawatt) as of 2010) meqgawatts) of 2011) (% of EHP)
Bangladesh GPRE (2011) na = 775 230 29.7
Bhutan RGoB NEC (2011) 30,000 42 86 23,766 1,605.32 8.3
India Gol MotF (2012) 149,000 013 B4.0407 39,291.40 46.8
Gol MPCEA (2012)

The Maldives na na na na. na
Nepal GoN WECS (2011) 83,000 2.87 42,000 B52.09 1.6
Srilanka  Youngand Vinauer na na 2,000 1,399 70.0

n.a. = not avallable, = = no data.
& at 60% plart factor; & for four countries.

Wind Power, Solar Power, and Coal Resources in South Asia

Wind Power (MW) Technical Coal Installed Coal-
Reference/ Solar Power  Reserves Fired Power

Source Potential Installed Potential (MW) (ton) Plants (MW

Bangladesh Mondal (2010) 4,614 92.3 50,175
GPRE EMRD 4.3 bilion 250

Bhutan  Giman, Cowin, 5-3670 g1 millon kWh

India Gol MNRE 48561 17,844

Gol MoC (2011) 11abilon 116,333
Nepal AEPG (2008) 3000  92kW

GaolN WECS 2,820 GWh

(2010)

DSRSL CBSL 3

or2

DSRSL MoPE 0 300

(2012}

GWh = glgawatt-hour, kiWh = kilowati-hour, MW = megawatt, MWh = magawati-hour
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Sector Share in Total Final Energy Consumption under Base Case and Carbon Tax,
South Asia (%)

Total TFEC
Agriculture Commercial Industrial Residential Transport (PJ)

2005 49 16 29.9 47.7 159 8551
2030 Base case 29 23 496 32.5 127 2,009.2

2005 13 104 22,7 52,6 1386 15.4
2030 Base case 0.6 13.4 4.9 13.2 311 714
20830 Carbon tax 0.6 134 419 18.2 311 7
2005 63 33 87 119 248 113044
2030 Base case 1.7 3.0 56.2 86 306 63,1369

2005 00 190 138 155 500 58
2030 Base case 0.0 9.9 7.4 1.9 70.8 353
11.9 70.7 35.2

12008 0 14 ; 90.7 36 365.0
2030 Base case 21 6.4 83 60.8 13.7 533.0

22 227 58.0 141 15528
| 41.0 34.4 18.1 3587.3
5.1 42.3 32.4 182 3,553.6

g

P
: ﬁ g
556

2005 5.9 3.2 50.0 17.4 235 12,856.7
2030Basecase 1.7 3.1 56.4 99 299 667242
Eﬂa Dm ¥ m un m - - L] - -
PJ = patajoule, TFEC = total final anergy consumplion.

* Mo analysis under the carbon-tax scenario was done for India.

Motes: For India, the 2005 and 2030 data refers to 2006 and 2031, respactively, The sector enargy consumplion for India
does not include biomass energy consumption (TERI 2006).

Source: RECCSAN country reparts (unpublished).
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Sector GHG Emissions, South Asia (Excluding India), 2005-2030

250,000
200,000
2
8 150,000
2]
=
o
o 100,000
(=]
1=
50,000 i
0
2005 2010 2Ma 2020 2025 2030
W Agriculture B Industry
Commercial B Power Generation
B Fesidential W Transport

COwe = carbon dioxide equivalent, GHG = greenhouse gas.
Source: RECCSA1 country studies (unpublished).

Sector Shares in GHG Emissions, South Asia (Excluding India),

2005 and 2030

2005 2030

Total GHG Total GHG

Ermissions: Emissions:

58.2 million tons COuwe 244.7 million tons CCue
Cemmarcia Agricuture Commearcial
1.9% 5,00,
...--"“"z_ " E
Rasidential Hegggw
14,2% o

C0:e = carbon dioxide equivalent, GHG = greenhouse gas.
Source: RECCSAT country studies {unpublished),
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Base Case Total GHG Emissions from Activities Not Using Energy, South Asia,
2005 and 2030 (million tons CO.e)

Crop Livestock Industrial Waste
Production  Raising Forestry Processes Generation

2586 1919 (134 288 204 4808
2025 2106 (1.25) 5.27 3.64 R
2030 3200 2262 (119 553 507 6408

0.08 029 (12.68) 0.28 0.06 (11.97)
. o1 0.54 (18.77) 1.38 008 (1166
2 0.156 0.83 (15.44) 2.36 0.09 {12.02)
2005 149 2138 - - 108.1 6318
20200 517.7 242.6 = - 296.7 1,057.0
2031 730.7 264.0 = ~ 6002 15849
2008 472 8.84 (18.78) 017 0.09 (4.95)
2020 5.68 10.94 (16.61) 0.86 0.13 1.00

2030 6.43 12.83 (15.81) 114 0.15 4.74

2005 4 134 8B o7 0857 a7
2020 419 145 6,02 205 0.59 143
2030 4.74 1.54 7.51 4.89 059 19.27

34905 24346  (29.30) 325 10586 672.33
2020 556.96 27656  (2560) 956  301.14  1,11862
2030 77402 30182  (24.93) 13.92 606.10  1,671.02

2005 34.15 2966 (29.30) 325 276 40.53
2020 3924 3398 25,60 9.56 443 61.60
2080 43.32 37.82 (24.93) 1392 5.90 76.02

== no analysis, | } = negative, COwe = carbon dioxide equivalent, GHG = greanhouse gas.

* For India, total figurs in 2020 came from Mitra and Battacharya (2002).

Motes:

1. GHG amission from crop production refars to those from rice cultivation, field buming of agricultural residues, and
agricultural sails.

2. Livestock raising refers 1o that of cattle, buffalo, goat, sheep, swine, and poultry. GHG emissions from this sector are those
from enteric fermentation and manure managemaent.

Source: RECCSAY country studies (unpublished),
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