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Overview

Bangladesh, with a population of about 160 million, has
been achieving remarkable economic growth over the
last decade, constantly keeping its annual gross domestic
product (GDP) growth rate above 6%. The country has been
able to achieve this while maintaining one of the most stable
annual growth rates worldwide with the standard deviation
of the GDP growth rate as low as 0.4%1. Figure 1 shows, in
percentage terms, the annual changes in GDP from 2009 to
2016 and the projections from 2017.

Within the power sector, Bangladesh is striving to support
the rapid demand growth in a sustainable and efficient
manner. However, as with the majority of other developing
nations, the country is still facing power shortages and
has low energy use per connected customer, transmission
and distribution challenges and large areas (over 30% of
population) without access to grid electricity. In addition, its
generation fuel mix has a high dependence on natural gas as
shown in Figure 2.

Figure 1: GDP growth rate

Figure 2: Installed on-grid capacity
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Bangladesh has experienced a rapid increase in the demand for energy over
the past two decades. This trend is set to increase further as economic growth
and development efforts accelerate in the attainment of the country’s goal of
becoming a middle-income country by 2021.
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Sector reforms and development
The power sector in Bangladesh has been gradually reformed over the past
two decades. Major milestones have been the establishment of the Bangladesh
Energy Regulatory Commission (BERC) in 2004 and the creation of a number
of distribution companies for electricity distribution/supply in the larger urban
areas. In addition, new generation companies have been formed through the
unbundling of the Bangladesh Power Development Board (BPDB).

The power sector has recently established a Sustainable
and Renewable Energy Development Authority (SREDA)
within the Ministry of Power, Energy and Mineral Resources
as a nodal agency to promote, facilitate and disseminate
sustainable energy (that is, covering the areas of renewable
energy and energy efficiency) to ensure the energy security
of Bangladesh. The electrification of the rural areas has
progressed at pace, and is managed and co-ordinated by the
Bangladesh Rural Electrification Board (BREB). The partially
privatised Power Grid Company of Bangladesh (PGCB) has
the critical function of load dispatch management and
the coordination of the bulk power transfers across the
transmission networks (400kV to 232kV).

Although Government agencies are still in control of the
transmission and distribution of electricity after the reforms,
the private sector played a significant role in electricity
generation with independent power producers (IPPs)
accounting for over half of the installed capacity in 2016 –
this share is expected to grow further.
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Key challenges
The power sector faces a number of challenges, but the key issues are the
access to electricity, energy security and tackling climate change4. However, the
Power System Master Plan 2016 identifies primary energy sources, efficiency
improvements and energy subsidy as the main challenges.
The Government of Bangladesh (GoB) has set itself the
ambitious goal of providing universal access to electricity by
2021 (the present electrification rate is approximately 80%5).
It also aims to remove infrastructure-related bottlenecks to
economic growth and deliver an improved standard of living
to the citizens of the country.
Historically, electricity generation in Bangladesh has been
heavily reliant on systems based on natural gas. In 2011,
nearly 82% of the evening peak electricity was generated
using natural gas, while only 12.6% was by liquid fuel, 2.5%
by coal and 2.8% by hydro. These systems have relied mainly
on indigenous resources that are expected to begin to
deplete by 20206.

The average plant factor is also considered to be relatively
low. The main reasons are the capacity derating, higher
forced outages of power plants and the shortage of gas
supply.
The key challenges in the transmission and distribution subsectors are also related to energy efficiency. In particular,
high system losses, voltage drop due to long distribution
lines and feeders, overloaded distribution substations, low
power factor, insufficient transmission capacity in certain
areas, overloaded transformers in certain grid substations,
inefficient metering systems and lack of standardised service
drop practices.

The use of liquid-based fuels has been increasing in
the country due to the declining indigenous resources,
increasing demand and delays in implementing large baseload power plants. Because of this, Bangladesh is becoming
increasingly dependent on imported fuel oil. As a result,
between 2009 and 2015, the share of oil-fired electricity
increased from 5% to 20%7. This had significant implications
on cost structure and increased the per-unit generation cost
of electricity. This has an impact on the total subsidy cost,
which raises security of supply and affordability of electricity
issues for the GoB.
Regarding the generation sub-sector, the main issues are
related to technical efficiency. A number of the BPDB’s
thermal plants are operating with low efficiency since some
of them are relatively old and running beyond their intended
life cycles. These plants are operating with high heat rates. In
addition, due to various reasons, proper maintenance is not
regularly implemented. This results from the lack of timely
overhauling and maintenance, lack of technical expertise
and lack of decentralised authority to carry out decisions at
the plant level.
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Bangladesh is one of the world’s most vulnerable countries
to the effects of climate change (The World Risk Report
ranks Bangladesh the 5th). This is because it is a low-lying
country and has high exposure to different global warming
scenarios8, Bangladesh aims to address the main climate
change issues through the Bangladesh Climate Change
Strategy and Action Plan. An important cornerstone of the
strategy is to promote generation from renewable sources
and to develop a cleaner generation mix. It stands at odds
though with the country’s bold plans of developing large
coal-fired power plants.

Scaling Up Renewable Energy in Low Income Countries (SREP) – Investment Plan for Bangladesh, SREDA, 2015
http://www.powercell.gov.bd
Scaling Up Renewable Energy in Low Income Countries (SREP) – Investment Plan for Bangladesh, SREDA, 2015
PGCB Monthly Operational Reports
Alliance Development Works, World Risk Report 2012
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Ongoing trends
As in other parts of the world, sustainable renewable energy in Bangladesh is picking
up momentum, with the largest two identified sources being solar energy and wind.
However, due to the lack of a regulatory framework that
provides incentives for private sector investments and the
serious limitations of available sites, no large-scale, gridconnected renewable energy projects have been developed
in the country.
Despite announcing promising plans to support renewable
energy projects, GoB has been pursuing the development
of large coal-fired power plants with the assistance of China,
Japan and India.

The aim of the GoB is to increase the share of coal in the
generation mix from 2% to 35% by 20419 with 23,000MW
of new coal-based generation in the pipeline. Of the 25
projects in the pipeline, 16 are planned to be built by the
public sector and 9 by the private sector. Considering the
ease of coal transportation, the majority of the base-load
coal-fired power plants are planned to be in the southern
coastal region of the country including Paira seaport and
Maheshkhali-Matarbari islands.

Incentives for investors
The GoB is well aware of the pace of power development that is required
to achieve the overall economic development targets of the country. It also
recognises that the likelihood of securing a substantial amount of investment for
power generation through the public sector alone would not be possible.
The GoB is familiar with the competing demands on
government resources and declining levels of external
assistance that was available to new power generation
companies. To address this, it has amended its industrial
policies to enable private sector investments and the highlevel Inter-Ministerial Working Group developed a report on
power sector reforms.
The GoB has shown a strong commitment to supporting
suitable projects to attract private sector investments
and provide an investment-friendly environment. For
conventional power projects, GoB offered tariff-based
bidding with guaranteed capacity payment under a takeor-pay mechanism, a pass-through energy component and
sovereign guarantees for off-take arrangements. Similarly,
the renewable energy projects also enjoy energy charge
payments on the net energy output. In parallel with this, the
GoB is also awarding unsolicited proposals with sovereign
guarantees, if required.

9

The major financial incentives for independent power
producers (IPPs) include:
• Exemption of corporate income tax for a period of 15
years.
• Exemption of customs duties, VAT and surcharges on plant,
equipment and spare parts.
• Easy repatriation of equity along with dividends.
• Exemption from income tax for foreign lenders to such
projects.
• Tax exemption on capital gains from transfer of shares by
foreign investors.
• Avoidance of double taxation through bilateral
agreements.
• No restrictions work permit issuance to project-related
foreign nationals.
• Remittance of up to 50% of salary of the foreigners
employed in Bangladesh.

Power Sector Master Plan 2016
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Potential for renewable energy
Bangladesh has high proven solar resources with annual irradiation estimated to
be between 1,600kWh and 1,900kWh per square metre10. Combined with the
collapse of solar panel prices, this may provide attractive opportunities for private
sector investors.
There have been limited studies and activities in the past
concerning wind power projects. The few pilots undertaken
by government agencies underperformed. However,
with the emergence of new wind technologies and the
availability of updated wind data, this seems to be changing
and promising developments have been observed recently.
Biomass resources from the agriculture industry are also
substantial with rice straw and rice husks making up the
majority of the total. The potential capacity from the rice
by-products alone is estimated to be 274MW11. However, the
two pilots previously undertaken did not perform well due to
technological challenges and the high price of rice husks.
As there is only limited potential for hydropower projects in
the country, no new studies have been carried out in recent
years. However, expanding the Kaptai hydropower plant is
being considered.
The current total contribution of renewable energy
(including the off-grid systems) to the Bangladesh energy
mix (see Table 1) is less than 3%.
Table 1: Installed capacity of renewable energy in
Bangladesh (MW)
Technology

Off-grid

On-grid

Total (MW)

Solar

201.47

10.84

212.32

Wind

2

0.9

2.9

–

230

230

0.68

–

0.68

Hydro
Biogas to electricity
Biomass to electricity
Total

0.4

–

0.4

204.55

241.74

446.3

Solar photovoltaic (PV) systems
The Solar Home System Programme, which is managed by
Infrastructure Development Company Limited (IDCOL), is
one of the most successful programmes in the developing
world. IDCOL, with support from the World Bank’s
International Development Association (IDA), the Global
Environment Facility (GEF), the German development agency
(GIZ), KfW Development Bank, the Asian Development Bank
(ADB), the Japan International Cooperation Agency (JICA)
and the Islamic Development Bank (IDB), distributed grants
and soft loans provided by the donors to solar home systems
(SHS) installed in rural areas.
Following the success of IDCOL’s solar programme,
the World Bank extended its support while GIZ, KfW
Development Bank, ADB and IDB provided grants and loans
for further expansion of the programme. As of May 2017,
a total of 4.04 million SHSs have been installed under the
IDCOL programme, providing a clean energy solution to
more than 12% of the country’s entire population. IDCOL
estimates that the total potential market for these systems is
6 million.
The Energising Development (EnDev) country programme,
EnDev-Bangladesh, with co-financing from the UK
Department for International Development (DFID), is
supporting solar lantern commercial enterprises through
subsidies provided under the grant programme. A total of
230,000 solar lanterns (maximum 1,200 lumen-hours per
day) will be supported until September 2018. It is anticipated
that these systems will displace traditional kerosene lamps
that are used by the majority of households in off-grid and
underserved communities.

Source: SREDA

10 Atmospheric Science Data Center, NASA Data; Available on: https://eosweb.larc.nasa.gov/
11 Scaling Up Renewable Energy in Low Income Countries (SREP) – Investment Plan for Bangladesh, SREDA, 2015
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PV irrigation pumps

Wind power

There are about 1.4 million diesel fuelled irrigation pumps
operating in Bangladesh using 1 million tonnes of subsidised
diesel per year. Given the energy shortage during the peak
irrigation period and fluctuating price of petroleum products,
PV irrigation pumps can be a sustainable solution for
Bangladesh, helping to ensure food and energy security.

There are only a few wind power projects.

IDCOL started financing PV irrigation pumps in 2010. The first
project was an 11.2kWp PV power plant to run a submersible
solar water pump at Shapahar, Naogaon with a capacity of
250,000 litres per day. To date, IDCOL has approved financing
for 629 solar irrigation pumps – 613 of these are operational.
IDCOL offers subsidies and soft loans to the private sector
project developers, which makes the underlying business
model of PV irrigation pumps viable. Considering future
prospects, IDCOL has short and long-term targets to finance
1,500 PV irrigation pumps by 2018 and 50,000 by 2025.

PV mini/micro-grids
The first PV mini-grid project was installed by Purobi Green
Energy Ltd at Sandwip island near Chittagong in 2010. It
had a capacity of 100kWp. The project supplied electricity
to 390 shops, 5 health centres and 5 schools in the vicinity.
Since then, IDCOL has approved financing for 25 PV mini-grid
projects of which 10 are operational. The PV mini-grid projects
gained popularity as a reliable alternative to grid electricity and
changed the living standards of rural people. IDCOL’s target is
to finance a further 70 PV mini-grids by 2021.
The Local Government Engineering Department (LGED)
has also completed various pilot solar projects in remote
communities. These include a centralised alternating current
(AC) system for coastal communities and a biodiversity
research laboratory; and standalone solar systems for rural
clinics, tourist resorts, local government offices, tribal temples,
households, an information technology (IT) facility in a
remote LGED office, solar PV pumping, solar home lighting
system and LED lanterns. These are pilot projects to establish
awareness and test the potential scalability of projects.

• BPDB has installed 2MW of wind power demonstration
projects – Muhuri Dam (1MW) and Kutubdia island (1MW).
• LGED has installed 10kWp wind-solar hybrid systems at St.
Martins Island and another 400Wp at Kuakata LGED guest
house.
• Grameen Shakti (GS) is experimenting with the possibility
of developing systems to use wind energy in the
coastal areas of Bangladesh. GS installed four hybrid
power stations (combination of wind turbine and diesel
generator) in four cyclone shelters of Grameen Bank,
three have an individual capacity of 1.5kW and one has a
capacity of 10kW.
• The Bangladesh Rural Advancement Committee (BRAC)
under the Renewable Energy Program (REP) installed
10/11 wind turbines each with a capacity of 0.3kW in
coastal areas of Bangladesh.
As an important milestone of wind-based generation, a highlevel wind atlas exercise under the Solar and Wind Energy
Resource Assessment (SWERA) was completed by the United
Nations Environment Programme (UNEP) and GEF in 2007.
The report concluded that, in certain coastal belt areas, the
annual mean wind speed at a height of 50m is estimated to
be between 4.5 and 5.5m/s, with some areas experiencing
wind speeds greater than 6m/s.
To encourage wind-farm developments, a site-specific windresource mapping exercise has started in 13 locations. Data
collection and assessment should be completed by the
end of 2017. As a result of this initiative and other privately
launched wind-resource assessments, several wind projects
are expected to be developed during 2017 and 2018.
Based on the findings of the Scaling Up Renewable Energy
Program (SREP) in Low Income Countries – Investment Plan
for Bangladesh report coordinated by SREDA, the average
capacity factor of wind farms might be between 20% and 30%.

The Future is Smart – the role of energy, renewables, water and waste in a Smart City

7

Annualchan
cha
Annual

4.0
4.0

Coal
Coal
250MW
250MW (1.9%)
(1.9%)

3.0
3.0
2.0
2.0

Hydro
Hydro
230MW
230MW (1.7%)
(1.7%)

1.0
1.0
0.0
0.0

Gas
Gas
8,172MW
8,172MW (62%)
(62%)

2009
2009 2010
2010 2011
2011 2012
2012 2013
2013 2014
2014 2015
2015 2016
2016 2017
2017 2018
2018 2022
2022
Year
Year

Solar
Solar
11MW
11MW (0.1%)
(0.1%)

45
45
40
40
35
35
30
30
25
25
20
20
15
15
10
10
55
00

Generation
Generation
Transmission
Transmission
Distribution
Distribution

3,500
3,500

40

Annual

3,098
Annual
40
3,098
3,000
In the mid to long-term,
to meet the fast growth
demand, the installed
power
3,000 in Cummulative
2,683
Cummulative
10
2,683
10
2,500
2,273
2,50024GW and 39GW by
2,273
generation24capacities need
to be increased to
2021 and
2,000
24
10
2,000
1,721
12
10
1,721
55
2030 respectively
according to the GoB . To1,500
achieve this, a substantial
amount of
1,500
16
16
1,127
66
1,127
33
1,000
across the entire
1,000 power sector (see Figure 3).
44investment would be needed
20
MW
MW

Investment(U$Dbillion)
(U$Dbillion)
Investment

Future of the power sector

20

13
13

99

2022-30
2031-41
2016-21
2022-30 of the increase
2031-41
2016-21
Although the majority
in power generation

capacity is planned to be covered mainly with new coalpower developments, the Renewable Energy Policy of

500
500
00

446
446

2016
2019
2020
2021
2016
2017
2018
2019
2020 energy
2021 to
Bangladesh
aims to2017
increase2018
the share
of renewable
at least 10% by 2021. To meet this target, an annual renewable
energy development plan was established (see Figure 4).

Investment(USD
(USDbillion)
billion)
Investment

Figure 3: Investment requirement in the power sector
45
45
40
40
35
35
30
30

40
40

Generation
Generation
Transmission
Transmission

10
10

Distribution
Distribution

25
25
20
20

24
24

16
16
33
44

15
15
10
10
55
00

10
10

55
66

99

13
13

2016-21
2016-21

2022-30
2022-30

20
20

2031-41
2031-41

Source: www.unosd.org/content/documents/1876Bangladesh_Financing%20energy%20access%20in%20Bangladesh.pdf

Figure 4: Renewable energy targets (2016-2021)
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A significant portion of the planned renewable energy
capacity is expected to be generated by grid-connected
solar parks where the private sector is likely to be the main
investor. However, to ensure bankability and an adequate
return to investors from these projects, proper tariff levels
and structure are crucial. These barriers are yet to be
removed from the development of the new projects.

by the scarcity of available land. If these limitations are
taken into account, then the potential is significantly lower
– around 3,700MW. Hence, the utility-scale solar potential
remains around 1,400MW13. The technical potential for
rooftop solar has a much lower scale of just below 100MW,
while the solar home systems add a further 100MW technical
potential.

The envisaged breakdown of the annual increase in renewable
energy capacity, by technology, is shown in Table 2.

The biggest obstacle to wind-farm developments are
floods, cyclones and the availability of land. These barriers
significantly lower the technical potential of wind-based
power generation, which is estimated to be in the range
600MW to 1,000MW14.

According to the SREP report, the theoretical renewable
energy potential could be more than 20GW. However, this
calculation does not take into account the limitations caused

Table 2: Annual increase in renewable energy capacity by technology (MW)
Technology

2016

2017

2018

2019

2020

2021

Total (MW)

Solar

212.3

421.8

237.0

195.0

203.0

208.0

1,477.1

Wind

2.9

250.0

350.0

350.0

200.0

200.0

1,352.9

Hydro

230.0

2.0

0.0

0.0

0.0

0.0

232.0

Biomass

0.7

6.0

6.0

6.0

6.0

6.0

30.7

Biogas

0.4

1.0

1.0

1.0

1.0

1.0

5.4

Total							
3,098.1
Source: SREDA

13 , 14 Scaling Up Renewable Energy in Low Income Countries (SREP) – Investment Plan for Bangladesh, SREDA, 2015

Frontier no more: An overview of the Bangladeshi power market and opportunities for investment

9

Ricardo Energy & Environment
in Bangladesh
Ricardo Energy & Environment (Ricardo) has been contracted by the European
Investment Bank for a 2-year assignment to further develop capacity of 3,000
personnel involved in the management and operation of the power sector in
Bangladesh – including electricity generation, transmission and distribution
functions. It involves identifying knowledge gaps, and providing targeted training
and knowledge transfer to fill those gaps.
Training courses and workshops are arranged and delivered for personnel ranging from engineers to
administration levels on topics such as:
• Electricity transmission dispatch and planning.
• Distribution technologies including smart grids.
• Electricity generation technologies and environmental
control.
• Integration of renewable energy sources.
• Power plant risk management.
• Upskilling of local trainers.
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• Financial management, governance, auditing system and
project management.
• Financial planning and decision-making tools for strategy
and business development.
• Capital structure and sources of finance including project
financing, global loans, bonds and capital markets.
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Our offered services

Market identification and review
• Macroeconomic studies to help provide clarity on the financial suitability of the economic environment in a given location.
• Investment climate to provide insight into the performance of investments in similar markets and projects to help
determine and mitigate financial risk.
• Studies to provide information on the key regulatory obligations and policies (current and pending) that are likely to
impact a project including market structures and key stakeholders.
• Supply and demand analysis to establish market need and potential for new generation, transmission or distribution assets.

Review of project options
• Evaluate and benchmark project options (including technology, size and location) to maximise the financial
performance and meet the objectives of the project.
• New entrant analysis to review the ‘cost of entry’ and performance of companies that have most recently entered the market.
• Site selection and resource assessment to recommend a suitable project location and/or identify any potential risk
associated with resource scarcity.
• Evaluate sensitivity of total project costs and profitability to financing structure (e.g. lending conditions).

Project feasibility support
• Conduct demand assessments and seasonal dispatch simulations to assess the impact of future demand variations
on the performance of the project (e.g. during different seasonal periods and key events).
• Evaluate the economic value of the project to the overall economy and demonstrate that the project represents the
least-cost option for the sector.
• Review grid connection and/or wheeling arrangements.
• Undertake steady-state power-flow analysis.
• Financial modelling including cash-flow analysis to understand a project’s financial viability.
• Identify the most suitable sources of funding and support during presentations and interviews with lenders.

Procurement support
•
•
•
•
•
•

Develop procurement strategy.
Technical assistance during the negotiation of the power purchase agreement.
Mitigate key project risks.
Prepare request for tender/proposal (RFP).
Evaluate bidders’ technical and financial proposals.
Ad-hoc technical, legal and financial support before, during and after the implementation of the project to support
effective decision making.
• Guidance on payment structures.
• Technical and financial due diligence of existing studies.
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