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1 General framework on status and policies for renewable energies
and in particular bio-energy – Asia and EU

1.1 Introduction
Renewable energies are essential contributors to the energy supply portfolio as they
contribute to world energy supply security, reducing dependency of fossil fuel resources,
and provide greenhouse gases mitigating opportunities.
The pie chart below represents the main fuels in the world total primary energy supply,
with a disaggregation of the share of the main renewables categories.
In 2003 (Figure 1), renewables accounted for 13.3% of the 10 579 Mtoe of World Total
Primary Energy Supply (TPES)*. Combustible renewables and waste (97% of which is
biomass, both commercial and non-commercial) represented almost 80% of total
renewables followed by hydro (16.2%).

* TPES is calculated using the IEA conventions (physical energy content methodology). It includes international
marine bunkers and excludes electricity/heat trade. The figures include both commercial and non-commercial energy.
** Geothermal, solar, wind, tide/wave/ocean.
*** Includes non-renewable waste.

Figure 1: 2003 Fuel Shares of World Total Primary Energy Supply. Source "RENEWABLES IN
GLOBAL ENERGY SUPPLY", International Energy Agency, 2006.

Due to the high share of biomass in total renewables, non-OECD regions like Asia,
Africa and Latin America emerge as the main renewables users. The bulk of the
consumption occurs in the residential sector for cooking and heating purposes. When
looking at hydro and other (or “new”) renewables (solar, wind), OECD accounts for most
of the use with, respectively, 47% and 67% in 2003 (Figure 2).
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* Excluding China.

Figure 2: 2003 Regional Shares of Renewables Supply. Source: IEA Energy Statistics

An assessment of renewable energy policies needs to be based on their costs and
effectiveness. It should also examine how renewables mix with other energy alternatives,
including energy efficiency, advanced nuclear power, carbon sequestration and hydrogen.
Therefore, efforts to deploy new energy technologies into the marketplace need to
identify and address three groups of policies that affect technology development and
market uptake:
- Research and Innovation Policies that support the development of new and

improved technologies;
- Market Deployment Policies that underwrite the cost of introducing technologies

into the market to improve technical performance and to encourage development of
an industry;

- Market-Based Energy Policies that provide a competitive market framework, and
may internalise externalities in terms of energy security, environmental protection
and economic efficiency.

1.2 Market and Policy Trends for Bio-energy, Europe
Several studies have been conducted in the last years to evaluate the potential of energy
generation from biomass.
Taking into account geographical and land-use conditions as well as technical and
economic concerns, Hoogwijk [2004] investigated the global and regional potential of
biomass, wind and solar PV energy. The results on biomass are shown in Table 4. For
Western Europe (‘‘OECD Europe’’) the figure ranges from 10 to 20 %, and for Eastern
Europe from 30 to 50 %.
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Figure 4: Classification of incentive schemes.

It must be said that all of these mechanisms are permitted within the context of the
Renewable Electricity Directive1. Feed-in tariffs are permitted provided that it is
demonstrated (as it has been the case for German Law on Renewable Electricity) that
they are correctly defined to favour development of renewable technologies without
excessive state aid and they are progressively modified (i.e. reduced) to take into account
renewable technologies improvement and cost reductions. In recent years, however,
several EU Member States have assessed the possibility of introducing a green
certificates mechanism2. Details of the tariff systems used by Member States are
presented in Table 2.

1 Support schemes: "1. Without prejudice to Articles 87 and 88 of the Treaty, the Commission shall evaluate
the application of mechanisms used in Member States according to which a producer of electricity, on the
basis of regulations issued by the public authorities, receives direct or indirect support, and which could
have the effect of restricting trade, on the basis that these contribute to the objectives set out in Articles 6
and 174 of the Treaty."
2 Green certificates can be defined in terms of advantages and disadvantages with respect to feed-in tariffs.
Advantages are: 1) efficiency improvements show up in GC-prices directly; 2) strong regulation of capacity
development; 3) no governmental subsidisation - the consumers are going to pay; 4) international trade
with green certificates is possible. Disadvantages are: 1) only the most competitive renewable technology is
promoted; 2) the national market should have a minimum volume; 3) higher investment risk: The GC
market comprises both market risk and reliability of politicians; 4) uncertainty on how green certificates
interplay with other greenhouse gas reduction instruments
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increase of 52 percent between 1993 and 20033. In 2003, South Asia accounted for
approximately 4.0 percent of world commercial energy consumption, up from 3.1 percent
in 1993. Despite this growth in energy demand, however, South Asia continues to
average among the lowest levels of per capita energy consumption in the world, but
among the highest levels of energy consumption per unit of GDP.

Discounting “non-commercial” sources of energy including animal waste, wood, and
other biomass, South Asia's commercial energy mix in 2003 was 44 percent coal, 35
percent petroleum, 13 percent natural gas, 6 percent hydroelectricity, 1 percent nuclear
and 0.3 percent “other.” There are significant variations within the region. Bangladesh’s
energy mix, for example, is dominated by natural gas (67 percent in 2003), while India
relies heavily on coal (52 percent in 2003). Sri Lanka and the Maldives are
overwhelmingly dependent on petroleum (84 percent and 100 percent, respectively);
Pakistan is diversified among petroleum (38 percent), natural gas (41 percent), and
hydroelectricity (14 percent). The Himalayan countries of Bhutan and Nepal have the
highest shares of hydroelectric power in their energy consumption mix at 82 percent and
37 percent, respectively, in 2003. South Asian nations are faced with rapidly rising
energy demand coupled with increasingly insufficient energy supplies. Most of South
Asia is already grappling with energy shortfalls, typically in the form of recurrent, costly,
and widespread electricity outages. Because of the economic and political ramifications
arising from such shortfalls, improving the supply of energy, particularly the supply of
electricity, is an important priority of national and local governments. The countries of
South Asia are looking to diversify their traditional energy supplies, promote additional
foreign investment for energy infrastructure development, improve energy efficiency,
reform and privatize energy sectors, and promote and expand regional energy trade and
investment.

Another implication of rising energy demand in South Asia is its impact on the region’s
level of carbon dioxide emissions. As of 2003, South Asia accounted for 4.7 percent of
global carbon dioxide emissions. With the demand for coal in India projected to increase
rapidly in the coming years (from 431 million short tons in 2003 to 544 million short
tons in 2010) and the recent introduction of coal into the fuel mix of other countries in the
region, a significant increase in emissions in the future is expected.

Access to modern energy is particularly inadequate in rural areas, which are characterized
by an overwhelming dependence on biomass fuels, limited penetration of commercial
fuels, slow transition from traditional to modern fuels, poor grid expansion due to
financial constraints, and rural-urban disparities in energy consumption patterns.

Within South Asia, there are many similarities, but also significant variations, in the in
rural energy situation. Key features of the rural energy scenario in the four South Asian
countries that are the focus of this study are summarized in Table 3. Taken together, these
four countries have some 880 million rural residents. Grid-connected electrification rates
in rural areas range from about 7% for Nepal, to 15%, 37%, and 47% for Bangladesh,

3 EIA energy statistics include only “commercial” energy sources and not animal waste, wood, or
other biomass, which accounts for more than half of South Asia’s total final energy consumption
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India, and Sri Lanka respectively4 Thus, the current total penetration of the grid in the
study region is very nearly 33%, leaving two out of every three people in the rural areas
today – some 590 million people – without access to electricity.

Table 3: Key Features of Rural Energy in the Study Countries. Source: "Rural Energy and
electrification in South-Asia", SARI Energy Program, 2004.

Electricity

In 2003, South Asia generated 663 billion kilowatt hours (B KWh) of electricity. Of this,
around 81 percent was from conventional thermal power plants, 16 percent from
hydroelectric plants, 3 percent from nuclear, and less than 1 percent from “other
renewables” (like wind and solar). Also in 2003, India accounted for the vast majority (85
percent) of the region's electricity generation, followed by Pakistan (12 percent),
Bangladesh (3 percent), Sri Lanka (1 percent), Nepal, Bhutan, and the Maldives (1
percent total). Regional electricity generation is expected to increase significantly in
coming years. Natural gas is expected to displace some coal-fired generation in India,
although recently there have been delays in importing natural gas. Regardless, the net
level of coal-fired generation in South Asia is expected to rise. Hydroelectricity is
expected to fuel new generation, primarily in Nepal and Bhutan. Non-hydroelectric
“renewable” capacity (i.e., wind, solar, ocean, biomass, geothermal) is small at present,
but it is increasing, with solar and wind power considered most promising.

4 In India, 85% of villages are connected to the grid, but only 37% of rural households are connected.

Bangladesh Nepal Sri Lanka India
CURRENT FEATURES

99 million rural residents =
15 million households =
74% of total population
Low per capita energy
consumption (63 kWh
annually) 15% of rural
households (and 30% of
total) connected to the grid
Rural electrification
through independent
consumer-owned
cooperatives
Limited experience with
solar home systems

21 million rural residents =
>85% of total population
More than 80% of
households using fuel wood
as their primary energy
source
< 5% of rural households
connected to the grid
High cost of grid connection
(more than US$ 10,000
per kilometer)
4,000 MW of hydropower
potential, 300 MW
developed so far
Over 2,000 SHSs installed so
far under government
subsidized program.
Renewable energy subsidies
Administered through
Alternative Energy
Promotion Center (AEPC),
supported by DANIDA

15 million rural residents =
77% of total population
Electricity consumption
(247
kWh annually)
90% of rural households
use
biomass for cooking
70% of power generation
from hydro electricity
47% of the population do
not have access to national
grid 60,000 to 80,000
houses are connected by the
grid every year, the average
rate of grid expansion being
2% per year
Over 130 village hydro
projects implemented so far;
28,000 SPV systems
installed by the private
sector using dealers and
retail sales centers public
institutions

743 million rural residents
70% of total population
Low per capita
consumption (350 kWh)
90% of rural households
use biomass for cooking
85% of villages connected
by the grid,
but 37% of rural
households have electric
connections
In several states, over
90% of electricity used in
rural areas is for irrigation
pumpsets
Special Ministry of Non-
Conventional Energy
Sources
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Electricity demand in most of South Asia is currently outstripping supply, and the region
is characterized by chronic shortages. Reasons for this situation include: shortfalls in
generating capacity; low plant load factors due to aging generators and poor maintenance
of equipment at existing plants (plus low-quality coal in many cases); and losses of power
due to poor-quality transmission lines and theft. South Asia’s rapidly rising electricity
demand has heightened the need for additional investment by independent power
producers (IPPs). Unfortunately, bureaucratic obstacles and underdeveloped regulatory
policies have led to construction delays and foreign investor disillusionment. As a result,
many large IPP projects in the region have been delayed or cancelled over the past two
years. Electricity rates are widely subsidized in South Asia, and state electricity
companies are faced with the challenge of paying IPPs their asking price for power while
providing lower rates to their customers. Electricity companies also lose a substantial
percentage to theft. The IMF and the World Bank have encouraged liberalization of
South Asian power sectors, including the reduction of subsidies.

Discussions have been underway for some time among South Asian nations to develop a
regional electricity grid connecting India, Bhutan, Nepal and Bangladesh. Such a grid
would lead to increased efficiencies and reduced power generation and transmission
costs. Nepal and Bhutan have substantial untapped hydroelectricity potential that could
be consumed domestically or exported to India, Pakistan, and Bangladesh.

India accounts for about four-fifths of the electricity generated in South Asia. As of 2003,
total generating capacity in India was 126 gigawatts (GW). India generates approximately
83 percent of its electricity from conventional thermal power plants, around 12 percent
from hydroelectric plants (located mainly in the north and northeast of the country), and 3
percent from nuclear plants. India is facing serious power supply problems, with the
Indian government citing current generation at 30 percent below demand. Although 80
percent of India's population has access to electricity, power outages and brownouts are
common. In 2003, India generated 567 BKWh of electricity. Indian power demand is
projected to grow to 1,216 BkWh in 2025.

The majority of power generated in India (approximately 55 percent) is fuelled by coal.
Much of India's new generation is fuelled by natural gas, however, and the government
has taken a long-term interest in expanding the country's hydropower capacity. The
Indian government has a target of capacity additions of 100,000 MW over the next 10
years, but recent events suggest that this target will not be met. Between 1999 and 2001,
several foreign IPP projects were cancelled as a result of insolvency among India’s State
Electricity Boards (SEBs). In June 2003, the Government approved an electricity bill to
eliminate controls on generation, transmission and distribution and reduce two major
problems plaguing the sector: cross-subsidies and high accounts receivable. Many
improvements occurring in the electricity sector are as a result of assistance from
international organizations including the Asian Development Bank. In May 2004, the
Indian government committed itself to power sector reform. This included licensing of
companies for Inter-state trading of electric power. State transmission companies and


