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In September 2015 wortld leaders signed off on a
new global 15-year plan to tackle poverty inequality
and climate change. In doing so, they pledged to
ensure all people have access to affordable, reliable,
sustainable and modern energy. Only 3 months
later, in December 2015, all nations committed
to limit global warming to 1.5 degrees Celsius by
phasing out harmful emissions. For this, national
governments are invited to communicate by 2020
their mid-century, long-term low greenhouse gas
emission development strategies. This essentially
requires countries across the world to develop an
adequate 100% Renewable Energy strategy. For
developing countries with little access to energy
services, this is an opportunity to leapfrog fossil
fuels and use renewable energy as a tool for socio-
economic development.

This is why in 2016, CAN-Tanzania, the World
Future Council and Bread for the World have
embarked on a 18-month project in Tanzania to
develop a coherent strategy on how to implement
100% Renewable Energy (RE) as part of the
country’s Sustainable Low Carbon Development
(LCD) and Poverty Reduction Goals. This project
builds on the previous experiences of the project
partners for facilitating the deployment of

renewable energy in Tanzania.

Through an inclusive and interactive approach
engaging local stakeholders and key decision-
makers in the energy transformation process, this
project intends to:

* Inspire stakeholders and build up hands-
on knowledge on how 100% RE adds value to
local economic development and community
sustainability.

» Strengthen synergies, networks and platforms
for multi-stakeholder dialogue and follow up at the

national level among government, parliamentary
committees, policy-makers, civil society, trade
unions, churches and media on LCD, poverty
reduction and 100% RE.

* Identify necessary legislation and policy

reforms.

More specifically, this project aims at:

* Identifying key policy elements and instruments
in the power, heating, cooking and transport sector
in order to successfully move towards 100% RE.

* Identifying opportunities for the national
policy frameworks to trigger action on the local
level as well as determine opportunities for local
governments to extend their scope of action to
address cross-cutting environmental, social and
economic sustainability challenges by moving
towatrds 100% RE.

* Demonstrating how 100% RE is enabled by
strong coordination between national and city
governments, as well as by decentralized municipal-
level planning and decision-making capacities.

*  Developing concrete recommendations for a
way forward where there is multi-stakeholder and
cross-sectoral collaboration, and where improved
access to energy contributes actively to socio-
economic growth.

To deliver the desired outputs, the project
undertakes a series of key activities building
on each other: a kick-off workshop to engage
local actors in the project idea; a study tour to a
country with potentially transferrable lessons to
Tanzania; a series of round table consultations
with different RE stakeholders in Tanzania
(Civil Society Organizations, Faith-based groups,
Academia, Parliamentarians, Government
Officials, Development Organizations, Private
sector and media); a multi-stakeholder workshop
to develop an implementation strategy for the
policy recommendations; and an international



conference to launch a policy paper which includes
the findings from this process.

The kick-off workshop “100% RE and poverty
reduction in Tanzania” took place in February
25, 2016 in Dar es Salaam and brought together
15 Tanzanian thought-leaders from government,
academia, media and civil society to identify
opportunities for policy change on the energy
sectof.

Participants of the kick-off workshop in Dar es Salaam

To further build capacity on the potential of RE
for development, especially in rural areas, a study
tour to Bangladesh was organized from April 17-
23, 2016, with a high-level political conference
chaired by Dr. Tawfig-e-Elahi Chowdhury Bir
Bikram, Bangladesh Ministry of Energy. During
the 5-day study tour 10 representatives from the
Tanzanian government, parliamentarian and
civil society explored Bangladesh's experience in
rapidly expanding first time access to electricity

Dr. Tawfig-e-Elahi Cbowdbé;y, Bangladesh Ministry of
Energy, welcoming of the Tanzganian delegation to Bangladesh

among its citizens with different renewable energy
technologies. The tour was organized with the
support of Bright Green Energy Foundation
(BGEF), a leading renewable energy organization
in Bangladesh which has been successfully
working with Solar Home System, Solar Irrigation
Pump, bio-gas, Improve Cook Stove, and women
empowerment.

In this report, key findings of the kick-
off workshop as well as the study tour are
captured. It outlines the status of discussions
around RE in Tanzania, incl. the potential as well
as main challenges. Documenting the experiences
from the study tour, this report also presents an
analysis of Bangladesh's policy framework for
rural electrification.

Hereby, this report provides the starting
point for discussing how to scale up RE to
spur sustainable development and eradicate
poverty in Tanzania.



Tanzania, East Africa’s largest country with a
population of 49.25 million inhabitants, is also
one of the 50 Least Developed Countries (LDCs),
with a GDP per capita of 606.66 US dollars in
2014, equivalent to 5% of the world’s average, as
recorded by the World Bank. The main challenge
for Tanzania is thus widespread and persistent
poverty, with 67.87% of the population living
below $1.25 a day.

This situation is compounded by the low level of
electrification, where only 7% of rural people, and
40% of urban people have access to electricity.
In turn, lack of access to modern energy services
exacerbates rural poverty due to persistent limited
production opportunities and social facilities.
Today, only 10% of households have access
to the national grid, and only 1% is able to use
electricity for cooking. Consequently, throughout
the country, household’s energy consumption is
characterized by a high consumption of traditional
energy biomass, such as firewood and charcoal,
which account for 90% total primary energy
consumption in the country, with electricity
representing 1.5% and petroleum products 8%.

Above and beyond, available data reveals that
the poor spend about 35% of their household
income on energy while the better-off spend only
14%. And, even those connected to the grid opt
nevertheless for burning cheaper biomass in an
attempt to avoid paying high electricity prices. At
the same time, Tanzania vastly relies on imported
fossil fuels forits electricity, which is associated with
an increased burden to the country’s economy and
rural communities. This is mainly due to the fact
that prices of imported fossil fuels are volatile and
have been hindering efforts to rural energy access.
Additionally, due to problems with maintenance
and supply, the country suffers regular power cuts
and high electricity losses (21-23%).

The low level of electricity access, energy security
and unreliable energy supplies is unsurprisingly
increasing social and environmental vulnerabilities.
The unsustainable harvesting of inefficient bio-
energy is leading to deforestation and soil erosion,

which, in turn, contributes to the intensification
and perpetuation of poverty. And an increasing
dependence on fossil fuels is causing fuel price
shocks, inflation and it is hindering government
efforts to expand energy access due to the scarcity
of financial resources.

During the workshop, participants highlighted that
Tanzania, as a country that is seeking to accelerate
economic growth, tackle poverty and increase
standards of living for the population, urgently
needs to take strong actions to promote energy
access for all. Those actions need to be taken in
the light of the urgent fight against climate change.
Protecting the climate and achieving sustainable
development solutions must go hand in hand. As
Gertrude Mongella outlined, poverty is among
the drivers of environmental degradation in the
country as a majority of poor people depend on
what the nature provides. Developing and using
Low Carbon Development Strategies (LCDS)
which are economically and socially beneficial
should be the way forward in thinking about
energy access for all.

Gertrude Mongella, WFC Honorary Councilor and Special
Adyisor to the ECA Executive Secretary and UNESCO
Director General



In fact, Tanzania is endowed with abundant, high-
quality renewable resources, which could play
a significant role in meeting the countys energy
needs. However, this potential remains largely
untapped. As Mary Swai from TaTEDO presented
during the kick-off workshop, renewable energy
(excluding large hydro) currently accounts for
only about 4.9% of generation capacity of which
the major share derives from biomass. The
contribution of the private sector is significant and
encouraged. 59% of total capacity is supplied by the
Tanzania Electric Supply Company (TANESCO),
while IPPs and Emergency Power Producers
(EPPs) provide 26% and 13% respectively, which
they sell wholesale to TANESCO. The Public-
Private-Partnership projects are primarily driving
large-scale hydro and geothermal projects. Solar
technology is currently only used for small-scale
irrigation systems and electricity provision on
household level. Finally, the presented examples
how that renewable energy are not domesticated
in Tanzania and projects are donor-based driven.

The government of Tanzaniaisaware of the energy
challenges the country is facing. As the Tanzania
Ministry of Energy and Minerals outlines in their
documents, the development of the country and
their citizens is limited without the opportunity
for all citizens to participate in “the mainstream
energy economy’. This is why the government
has set the target to provide access to 50% of the
population by 2025 and at least 75% by 2033.

As highlighted in the drafting of the National
Energy Plan and National Energy Pohcy 2015
by the Government of Tanzania, the “energy
sector plays a critical role in the socio-economic
development of a country. All productive sectors
of the economy are driven by an adequate,
reliable, affordable and sustainable energy supply.

At present, affordable, reliable and accessible
clectricity is identified consistently as a major
constraint in achlevmg desired socio-economic
transformation in Tanzania™.

Furthermore, National Development Vision
2025, National Five Year Development Plans and
National Strategy for Growth and Reduction of
Poverty (MKUKUTA), also acknowledge that
reality by cleatly stating and recognizing that
without energy most development objectives
cannot be met. Therefore, renewable sources
play a key role. The workshop participants in fact
highlighted that despite its small share, renewables
already respond to the challenges of the present
and future in Tanzania. They enhance energy
security, generate income, provide employment
opportunities and hereby support poverty
eradication. Finally, they reduce the pressure on
local ecosystems and support climate change
mitigation. Among the key drivers, participants
underlined the cost-competitiveness and the
socio-economic benefits that renewable energy
provides. Also, the urgent need to mitigate climate
change encourages RE.

As the draft Tanzania National Energy Plan by
the Ministry of Energy and Minerals signals,
the political will to scale up renewables to meet
sustainable development goals exists. The drafted
plan includes:

* Facilitate scaling-up of application and
utilization of solar energy technologies;
* Enhance wind utilization for electricity

generation;

* Promote and scale up efforts of bio-electricity
generation;

* Enhance geothermal resources governance
and mitigate exploration and development risks.



Renewable energy sources including solar and wind
provide a window of opportunity to transform
the electricity production and supply of Tanzania.
Participants of the workshop highlighted that
“wind speed at Kititimo and Makambako are 9.9
and 8.9 miles per second respectively; there are
between 2,800-3,500 hours of sunshine per year;
and there is a geothermal potential exceeding 650
MW,

In a country where the levels of annual solar
radiation range between 4-7 kWh per m2 per
day, solar photovoltaic can play a key role in the
provision of affordable, sustainable and locally
generated electricity for lighting, heating and
ventilation systems, drying; notably in areas where
connection to the main grid is not economically
viable. Small-scale off-grid wind turbines along
the coastline and in the islands also hold great
potential in a country where areas of wind power
potential cover more than 10% of the country.
Put another way, an area equivalent to the size
of Malawi, and with a greater potential than the
US State of California, as undetlined in a recent
report published by the Wotld Bank'.

Today, there are already signs of what could
become a vibrant market for renewable energy, with
widespread socio-economic and environmental
benefits. Mary Swai (TaTEDO) introduced to
participants of the workshop the “Sustainable
Energy Project for Improving Education, Health
and Business Services” in off-grid areas which
Tatedo is implementing in Tanga, Kilimanjaro,
Arusha, Shinyanga, Simiyu and the Coast region.
These areas suffered from inadequate quality social
services. The introduction of solar PV systems in
health centers have provided light for maternity
wards, and power for microscopes and vaccine
storage. In schools, classrooms, laboratories and
computers are now powered by solar PVs. In
individual households, businesses and hostels, the
installations of solar water heaters are becoming
popular for lighting, water heating and cellphone
charging. Further, there are companies such as

1 For further information, see: The World Bank
(2015) «
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Mobisol which have installed more than 40.000 pre-
paid SHS in Tanzania and Rwanda. But Tanzania
can perform much better and at larger scale.

Mary Swai, Tatedo, highlighting the benefits from RE
technologies in Tanzania

Due to the decentralized nature, renewable energy
are unfolding their impacts mainly locally and
regionally. The deployment of renewable energy
have improved the provision of social services like
education and health. Business opportunities are
on the rise for the villagers, who are opening up
small businesses such as mobile phone charging
shops. This situation has also enabled communities
in remote areas where electricity has previously
been unknown to charge their mobile phones
using solar energy by paying a small amount of
money. In turn, the use of mobile phones in rural
areas have contributed in markets expansion for
different products, easy and timely acquisition of
business materials and information from different
places.

As asserted by the various participants of the
project: “With electricity access at their localities,
rural communities in Tanzania have managed to
devote more time and efforts to improve their
socio-economic welfare. Interestingly, women have
greatly benefited from the access to energy because
there is a significant cut down on long hours they


http://www.worldbank.org/en/news/feature/2015/06/09/tanzania-solar-and-wind-potential-could-help-meet-future-power-generation-goals
http://www.worldbank.org/en/news/feature/2015/06/09/tanzania-solar-and-wind-potential-could-help-meet-future-power-generation-goals

used to spend in manual work at home and in the
field. Currently, several families in rural areas are
able to utilize their time in a more positive way and
spend little amount of money for fuel”.

Undeniable, renewable energy has played out
differently in each case, shaped by the various
purposes of individuals, businesses and
communities. However, the deployment of
renewable energy technologies has translated
overall into:

* More time to students for reading in the
evening hours

e More conducive medical

environment

and  hygienic

* Saved time and money
* Income generation and employment creation
* Tacilitated communication to improve markets
and exchange information on prices
*  Well cooked food

Reduced in-door air pollution
* Reduced deforestation
e Protection of water supply from natural
streams

=="RENEWABLES
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Tanzanian parliamentarians, policy makers and opinion leaders on Earth Day



So far, Tanzania’s potential to shift to renewable
energy and the development of a low-carbon
economy remains virtually untapped. Despite its
acknowledged role to provide security of energy
supply, economic development and environment
protection, currently renewable energy (excluding
large hydro) accounts for only about 4.9% of
generation capacity.

While also the potential of renewable energy for
rural electrification is recognized, the government
is prioritizing the strategy of energy access through
grid extension. But the few prospects that financial
resources will become available to undertake the
electrification of the country is raising people’s
concern, worried that the massive investment
needed could result in delays and denial of access
to energy to the majority of the rural population
in the near future. Ongoing plans to generate
electricity from natural gas, coal plants and nuclear
power are neither considered as beneficial as
renewables to the wider population. And hydro
power, one of the biggest sources of electricity
accounting for 66.5% of total installed capacity,
has become too unreliable due to low water levels
in the hydro dams caused by recurring droughts.

These encumber efforts to guarantee rural
and majority energy access, and to support the
deployment of solutions that are technically,
economically and financially viable and more
profitable to the population. As it was emphasized
during the discussions, poor people and their
families are particularly more vulnerable because
they have few assets to fall back on and limited
ability to afford energy related costs and effects.

Exposure to such expenses has been a trap
to millions of people living in poverty and
undermines their efforts to escape it. It is on bases
of this situation where by different barriers that
hinders efforts to scale up RE in Tanzania were
identified.

First and foremost, stakeholders from different
backgrounds highlighted the lack of long-term
financing available for renewables. Renewable

energy technologies tend to have higher up-
front costs and low operating costs, which is why
access to long-term financing is crucial. Absent
this, high upfront costs act as a major deterrent
and get individual, businesses and communities’
investment decisions biased towards conventional
energy technologies.

The difficulty in securing long-term financing is
partially due to investors’ perception of renewable
energy technologies. Often, investors consider
that renewable energy is more risky than fossil
fuels, meaning that investors it is highly likely they
will not obtain a return from their investments.
This is either due to lack of knowledge to assess
the risks involved, or to a perception of regulatory
risk. Participants of the workshop stressed that
RE projects are quite vulnerable to changes and
amendments in the policy framework. And public
financing alone is not enough to ensure the mass
deployment of renewable energy that is required
to respond to Tanzania’s energy challenges.

If used wisely, however, public funding and
support can leverage private investment. However,
currently, “there is overdependence on donors”, as
indicated by Gertrude Mongella. She highlighted
that, it is crucial to own relevant technologies for
RE sustainability and avoid the traditional practice
of relying on donors to do everything in expenses
of local people. Further Mongella added that
the lack of long-term policy making is another
challenge that prevents Tanzania from scaling up
renewables: “Many of the pledges are practically
impossible because in several initiatives, enough
time is required to realize the goals. But when it
comes to politicians, they use their platforms to
promise success within a short time. Politicians
should be held accountable in sustainable initiatives
like RE especially on professional discourses”.

This is why a robust policy framework is crucial.
Setting clear policy targets is hereby essential to
provide investment security, mobilize stakeholders
as well as improve the allocation of resources. The
workshop showed that in Tanzania, there is no such
a clear framework, which is further compounded



by the lack of inter-ministerial coordination.

As one of the barriers, participants highlighted
the fact that ministries work in isolation. A lack of
coordination among key ministries including the
Ministry of Energy and Minerals, Vice President’s
Office Division of Environment, Ministry of
Finance and Planning, Ministry of Natural
Resources and Tourism, as well as Ministry of
Transport cause unsustainability of RE projects
and difficulties in RE governance in Tanzania.

R S
Sixcbert Mwanga, CAN-Tanzania, summarizing the
interventions at the kick-off workshop

Technical barriers add up to the challenges in
renewable energy deployment. Even though local
learning by doing is taking place in Tanzania,
participants  highlighted  that shortage of
technical expertise for the design, installation and
maintenance of the renewable energy technologies
renders the projects more expensive.

Similarly, a low number of professional advisors

and technicians for eligible technologies lead every
so often to not use professional companies for the
selection and installation of technologies, failing
to meet the standards required and to address
the communities’ energy needs. This can hold
back renewable energy deployment in Tanzania,
and create social acceptance risks if they are not
aware, nor do they expect to enjoy the benefits of
renewable energy.

In a nutshell, barriers to scale up of renewable
energy identified by participants of the workshop
can be summarized as follows:

* DPolitical barriers: These barriers relate to the
regulatory framework of the renewables (with
unclear strategy about the role of renewables and
lackof policyconsistency),aswellas the government
role in driving the deployment of renewables.
These
associated with the lack of clear long-term
financing mechanism with overdependence on
donors and public funding, high perceived risks
and up-front capital costs and long payback time.
¢ Technical barriers: These barriers concern the
import-driven nature of the renewable energy
sector in Tanzania, with shortage of trained
people for the designing, planning, installation
and maintenance of renewable technology.
¢ Behavioral These barriers
primarily related to the low level of awareness
of the population regarding the benefits of
renewables and erosion of consumer confidence
because of inappropriate standards.

e Financial barriers: barriers are

barriers: are

system
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This situation calls for a review and reform of
the existing policies for energy deployment in
Tanzania to ensure reliable and sustainable energy
services for all, to tackle energy access setbacks,
to ensure multi-stakeholder participation, to
strengthen local governments in their fight against
poverty and to advance finance mechanisms for
renewable energy deployment. The development
of a comprehensive and robust policy framework
would not only make a significant contribution
to the existing country’s energy production and
supply system, but would also move Tanzania
quickly towards achieving the goal of becoming
a middle income country, as envisioned in the
Tanzania National Development Vision 2025.

The discussions at the workshop provided
further details on the elements to be included
in the policy framework:

At present, there is no effective mechanism or
legal framework for facilitating energy access
for the majority and enhancing inter-sectoral
coordination among key sectors such as energy,
environment, forestry, agriculture, land use,
health, and social development. Accordingly, the
production, transmission and consumption of
energy are managed in a disharmonized and not
interlinked manner. Ensuring the coordination
and participation of policy makers and actors in
all sectors across the entire energy value chain
is crucial. The policy framework needs to be
embedded in the national economic development
plan, with a focus on marginalized communities
lacking energy access, and with strategies fostering
the industrialization of the country through RE
deployment.

Coherent and robust policy framework
incorporating  the necessary infrastructure
investments and guarantees are needed to provide
security and unlock the financial bottleneck facing
RE sector in Tanzania. Participants also called
for policy makers to consolidate Public Private
Partnership.

The lack of human and institutional capacity
is a drawback for renewable energy technology
adoption. In order to realize RE in Tanzania,
participants highlighted the need for domestication
of RE related technologies and expertise. An
integrated policy framework in Tanzania should
put more emphasis on capacitating local experts
about RE technologies coupled by industrialization
(including small scale industries/factories), and
mainstream the use of RE as a direct engagement
of local people especially those in need of efficient
and reliable access to energy.

Further, exchange of knowledge and cooperation
with other RE champions as a base for enhanced
technological transfer is needed.

Investment in capacity building and awareness
raising on the merits of RE amongkey stakeholders,
policy makers and actors in all sectors across the
entire energy value chain is crucial. For this, one
crucial step is the gathering of information from
good practice in RE sector both in Tanzania and
abroad, as a base for disseminating knowledge
to a wide audience through a variety of multi-
stakeholder dialogues. Even more important,
community inclusion and scientific studies are to
be insisted in policies to facilitate the development
and implementation of successful national RE
planning and poverty reduction in bases of local
priorities. This will avoid repeating previous
mistakes and will allow to link community thinking
with the relationship between energy, environment
and livelihood.

These recommendations developed by participants
during the workshop underline that no single
action or not one specific institution will be able
to address the challenges. Rather, the government
must ensure a policy framework with:

* A holistic approach, with a clear, long-term and
ambitious strategy to integrate RE deployment
into Tanzania’s economic development plan
and clearly articulate actual number of potential
employment opportunities that will be a result of
implementation of RE projects;



* The involvement of a wide array of

stakeholders across sector and governance levels
(both horizontally and vertically) with discussion
platforms, alliances, inter-ministerial linkages to
identify needs and gaps, and related investment
opportunities and job creation;

11

* A coordinated strategy and joint initiatives
to scale up renewable energy deployment and
leverage awareness on the socio-economic and
environmental benefits of renewables.
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Bangladesh is one of the most densely populated
counttries in the world, with 162 million inhabitants
on a territory of 147,570 km2. At the beginning
of the century, Bangladesh was one of the
poorest countries of the world, with 42% of the
population considered extremely poot'. Moteovet,
the country was standing at a crossroads in terms
of energy access, which further constrained the
socio-economic development of the population.
Only 30% of the people of Bangladesh had access
to electricity. Therefore, for the area not connected
to the gird, life comes at a standstill after the sun.
Even for those connected to the grid supply was
hardly reliable due to the lack of power generation
capacity (3115 MW in 2000%). Furthermore,
overall demand for electricity was rising by about
10 per cent annually. Infrastructure was deficient,
poorly managed and could not reach many rural
areas (where 75% of the population lives) due to

inaccessibility and remoteness’.

To revert the situation, in the year 2000 the
government of Bangladesh set the target to
provide 100% energy access through affordable
and reliable electricity by 2020. This target was
seen as a strategic articulation of the government’s
aspiration to fightagainst chronic poverty and attain
middle-income country status *. Not sutprisingly,
renewable energy played a critical role in the
energy transformation of Bangladesh. Because of
its cost-competitive nature, renewables off-grid
solutions became the best energy resource other
than conventional fossil fuels to provide energy
access to the rural population. And up to day,
more than 4 million Solar Home Systems (SHS)
have been installed in the country, benefitting over
24 million rural people.

1 For further information, see: Mahmud (2015):
2 For further information, see: Power Cell (2006):
3 ,2012

4 For further information, see:

Today, Bangladesh presents much brighter energy
scenario to the one it had two decades ago,
when the energy sector was one of the largest
bottlenecks for the socio-economic development
of the country. Presently, most of the urban
population has access to electricity (nearly 99%).
In rural areas, 62% of the population has access to
electricity. The country has 13,265 MW capacity.

An electricity generation of 7,787 MW, of which
4,049 MW comes from the public sector, 3270
MW from the private sector, and 468 MW is
imported (Zobair’, 2015). And if current trends
persist, SHS alone are expected to generate 1000
MW by 2020 (Barua’, 2016). Bangladesh has
maintained an impressive track record on growth
and development too. In the past decade, the
economy has grown at nearly 6 percent per year,
and poverty has dropped by nearly a third (World
Bank’, 2016). How did this happen?

Access to affordable, reliable and sustainable
energy services is Important in economic
development and addressing poverty reduction. In
Bangladesh, the lack of energy service was having
deep economic consequences, the serious demand
supply-gap was resulting in losses of at least 3.5%
of the country’s Gross Domestic Product (GDP)
with deep economic consequences for the poorest
regions in the country (Hasan®, 2011).

In the year 2000, in recognition of the socio-
economic development challenges, the Ministry
of Power, Energy and Mineral Resources of
Bangladesh developed the “Vision Statement on

5 Zobair, S. (2015) “Sustainable and Renewable
Energy Development Authority (SREDA) of Bangladesh:
Role and Responsbility”

6 Barua, D. (2016) *

7 The World Bank (2016) »
8 Hasan, N. (2011) ©


http://www.thedailystar.net/op-ed/economics/can-we-eradicate-extreme-poverty-bangladesh-77028
http://www.cems-solarexpo.com/SOLOARBD/Bangladesh%20Power%20Data.pdf
http://www.se4all.org/sites/default/files/Bangladesh_RAGA_EN_Released.pdf
http://bangladesh.gov.bd/sites/default/files/files/bangladesh.gov.bd/page/6dca6a2a_9857_4656_bce6_139584b7f160/Perspective-Plan-of-Bangladesh.pdf
http://bangladesh.gov.bd/sites/default/files/files/bangladesh.gov.bd/page/6dca6a2a_9857_4656_bce6_139584b7f160/Perspective-Plan-of-Bangladesh.pdf
http://www.greenenergybd.com/bgef%20detailed%20profile.pdf
http://www.greenenergybd.com/bgef%20detailed%20profile.pdf
http://www.worldbank.org/en/country/bangladesh/overview#1
http://chethoughts.com/solar-energy-in-urban-bangladesh-an-untapped-potential/
http://chethoughts.com/solar-energy-in-urban-bangladesh-an-untapped-potential/

Power Sector Reform”, setting the goal to provide
affordable and reliable electricity to the whole
nation by 2020.

To materialize the vision, the
envisaged the following reforms":
1. Segregation of power generation, transmission
and distribution functions into separate services.
2. Corporatization and commercialization of
emerging power sector entities.
3. Establishment of Power
regulatory regime.

4. More private participation.
5. Development of  alternative/renewable
energy resources.

Ministry

Market under

Only in 2001 and 2002, electricity generation
increased, new transmission and distribution lines
were constructed, load shedding was reduced, 1.7
million population got electricity access, maximum
demand increased by 583 MW and revenue
increased by approximately USD 31 million
(ESCAP?, 2005).

However, reliance on grid electricity alone would
not allow the country to achieve its vision of
100% electricity access for the whole nation.
The disperse nature of its rural areas, with access
limitations, and the presence of numerous rivers
made grid electrification difficult in expensive. In
areas not connected to the grid, solar energy was
therefore the only realistic option for electricity to
provide energy access to the population.

“Bangladesh is recipient of sufficient sunshine
round the year with daily average solar radiation
ranging between 4~6.5 kWh / m? And solar
technology can be easily installed and maintained
withlittle customertraining”, as highlights Mr. Islam,
Chief Financial Officer and Head of Operations
of IDCOL, the Bangladesh government-owned
development financial institution set in 1997 to
catalyze and promote private sector participation

1
(2005)
2 ESCAP (2005)
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in infrastructure, renewable energy, and energy
efficient projects.

On this backdrop, in the year 2003, IDCOL
launched the Rural Electrification and Renewable
Energy Development (RERED?), aiming to
support Bangladesh‘s efforts to raise levels of social
development and economic growth by increasing
access to electricity in rural areas through Solar
Home System. The aim was to install 50,000 solar
home systems in five years. To start the program,
IDCOL received credit and grant support from
the World Bank and GEF and relied on 6 partner
organizations (POs) for the implementation.

Among them was Grameen Shakti (“village
energy”’ in Bengali), a company established in
1996 with the bold and pioneer objective in the
country to provide electricity to rural population
through solar energy. They had installed around
11.000 systems before IDCOL came in. “In a
country with over 300 days of direct sunlight,
solar energy was the best solution to empower
rural people with access to electricity to generate
income, reduce poverty, and improve their quality
of life”, as highlights Dipal Barua, co-founder of
Grameen Shakti and founder of the Bright Green
Energy Foundation.

For this, they put in place an integrated
financial model consisting of:

1. 50% down payment to install the system and
the remaining 50% in monthly installment-based
payment method which reduced the cost of a solar
home system close to the equivalent of monthly
kerosene costs.

2. A strong effective after sales, repair and
maintenance network, involving local technicians
and especially women technicians / entrepreneurs
who repair and assemble solar accessories in their
communities.

IDCOL customized this micro-credit model.

Under the scheme put in place, IDCOL
received funding from the World Bank and

3 For further information, see:


http://www.powercell.gov.bd/index.php?page_id=229
http://www.powercell.gov.bd/index.php?page_id=229
https://shop.un.org/books/electric-power-asia-and-pac-27230
https://shop.un.org/books/electric-power-asia-and-pac-27230
http://www.worldbank.org/projects/P071794/rural-electrification-renewable-energy-development?lang=en
http://www.worldbank.org/projects/P071794/rural-electrification-renewable-energy-development?lang=en
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other international organizations through the
government. First, the government added 2.25%
of charges to cover the foreign currency risk and
then it lent to IDCOL. Then, IDCOL in turn
lent to its Partner Organizations at an interest rate
of 6 to 8% and a fixed subsidy (currently US$20
per system installed). And Partner Organizations
would lend it to the costumers. The result was
the installation of the 50,000 solar home systems
target in just two years and half, against a target
by 2008. This project was the first of its kind in
Bangladesh. A new target for the installation of 6
million SHS by 2017 would follow.

The pace and success of the implementation led
the government of Bangladesh to take the SHS up.
In the year 2008, the government of Bangladesh
adopted the Renewable Energy Policy' to create
an enabling environment and legal support for the
promotion of renewable energy in the country.
In the policy, the Ministry of Power, Energy and
Mineral Resources of Bangladesh recognized that
“efficient utilization of renewable energy resources
is yet to assume commercial dimensions and hence
rational policy dissemination on renewable energy
1s essential”.

By virtue of this policy, the government set the
target of 5% of total generation capacity from
renewable energy sources by 2015 and 10% by
2020 and 2030. This translates into 800 MW
power from RE by 2015, 2000 MW by 2020, and
4000 MW by 2030.

To achieve this goals, the government established
the  Sustainable and Renewable Energy
Development Authority (SREDA) as a focal
point for sustainable energy development and
promotion, ‘sustainable energy’ comprising
renewable energy and energy efficiency. SREDA’s
main responsibilities are the following:

*  Develop legal, regulatory and policy framework
to coordinate and facilitate the development of
1 For

further information, see:

RE (labelling, audit, standardization, etc.)

* Fundraising and channeling for RE projects
development

e Collect data and assess the RE resource base,
especially in the context of rural energy master
plan

* Give logistic & technical support to interested
groups for private sector investment

e Support demonstration of new technologies
and new business models for renewable energy
technologies

* Dissemination of RE Technology, Awareness
Building through workshop, seminars, etc (Zobair
2, 2015).

In conjunction with the Power Division, Ministry
of Power, Energy and Mineral Resources, SREDA
is also responsible for determining the priorities
for renewable energy technology development and
program implementation. Lastly, to ensure multi-
stakeholder participation, SREDA set a board
comprised of representatives of stakeholders
including business community, academics and/
or representative from Bangladesh Solar Energy

Society, NGOs, financial institutions and
implementing agencies.
Furthermore, the Renewable Energy Policy

provided a series of investment and fiscal
incentives for the deployment of RE, such as:

* Tax holiday for 20 years

* Exemption from charging 15% VAT to
renewable energy equipment and related raw
materials in  producing renewable energy
equipment.

* With the support of the Bangladesh Central
Bank, promotion of green finance with single digit
interest through local schedule banks to provide
financial support for purchases of renewable
energy equipment.

* Subsidies provision to utilities for installation
of solar, wind, biomass or any other renewable

energy project.

2 Zobair, S. (2015),


http://www.iea.org/media/pams/bangladesh/Bangladesh_RenewableEnergyPolicy_2008.pdf
http://www.iea.org/media/pams/bangladesh/Bangladesh_RenewableEnergyPolicy_2008.pdf
https://d335hnnegk3szv.cloudfront.net/wp-content/uploads/sites/837/2015/06/Siddique-Zobair_SREDA-Activities-Copy.pdf
https://d335hnnegk3szv.cloudfront.net/wp-content/uploads/sites/837/2015/06/Siddique-Zobair_SREDA-Activities-Copy.pdf

* Incentive tariff considered for electricity
generated from RE sources which may be 10%
higher than the highest purchase price of electricity
by the utility from private generators.

e Simplification and strengthening of lending

procedure for RE projects (Islam', 2014).
At present, SREDA is playing a key role as the
nodal institution for the overall promotion
of renewable energy. For Mr. Alauddin, Joint
Secretary, Power Division, Ministry of Power and
Mineral Resources “If you want to bring in a new
technology, you also need an institution that has
the skills, capacities and mandate for this. This is
why we established SREDA”.

The government of Bangladesh has also played a
substantial role in creating a viable market for the
scale up of RE and addressing the key concerns
about affordability of RE projects. This has namely
been done through grant funding and low-interest
refinancing schemes delivered through IDCOL.

Today, the Solar Home System program has been
expanded and IDCOL is receiving additional
financing from GIZ, KfW, ABD, IDB, GPOBA,
JICA, USAID and DFID. IDCOL has likewise
expanded the number of Partner Organizations.
IDCOL offers grant support, refinancing and
technical assistance to 53 Partner Organizations
(POs) who implement the program. The
exponential growth of IDCOL has encouraged
local industry and an ever-increasing number
of organizations are applying to become a PO.
In order to be accepted by IDCOL selection
committee’, they must have sold 1.000 units of
SHS already in the country.

1 Islam, M (2014):

2 IDCOL initiates the application through national
newspapers mentioning the qualification and documents
required. An appraisal committee accepts the application
which includes the representative from IDCOL (CEO, CFO
and Head of RE) and RE experts from different background
and professions.
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Once POs are accepted, they must seek approval
from the Technical Standards Committee (TSC)
to before they purchase and install the system
components from suppliers. The Technical
Standards Committee of IDCOL was formed with
the view to provide a minimum set of technical
requirements that shall be followed in the design,
specification and installation of the qualified
SHS. The goal is to ensure adequate levels of
safety, performance, reliability and system lifetime
to ensure the successful promotion of SHS in
Bangladesh’. The TSC is comprised of personnel
from IDCOL and key experts in the renewable
energy field in Bangladesh coming from the
government, academia, private sector, and civil
society.

After receiving the approval from the TSC, the
Partner Organization can purchase the system
components and install it to the household.
Presently, the financial mechanism developed by
IDCOL allows households to pay only a 15% down
payment for the installation of the SHS, and the
remaining 85% is repaid in monthly installments
during a 1-3 year credit period, ensuring that
the technology is cost-effective compared to the
cost of kerosene. Households are also offered a
discount price if they accept shorter repayment
period or if they pay in cash. Moreover, when the
life of the battery is over, households have a buy-
back and replacement option*.

Following the installation of the SHS, POs can
apply for refinancing of the micro-credit extended
to households and a grant from IDCOL for small
systems up to 30 watts. The refinancing from
IDCOL covers 80 percent of the micro-credit,
and has a 6-9% flat interest rate for a period of
5-7 years. This mechanism is intended to enable
POs to purchase the technology below market
rates and reduce the costs of SHS to household.

3 For further information, see: IDCOL:

4 Customers need to inform any PO working in the
particular area to collect and replace his warranty expired
battery. POs collect the battery from household and receives
US$5 as collection grant from IDCOL and customers get
25% discount from their new replaced battery if replaced by
POs. IDCOL also provides incentive to battery manufactures
to offer 25% discount on battery replacement.


https://www.esmap.org/sites/esmap.org/files/ESMAP_SAR_EAP_Renewable_Energy_Resource_Mapping_Islam.pdf
https://www.esmap.org/sites/esmap.org/files/ESMAP_SAR_EAP_Renewable_Energy_Resource_Mapping_Islam.pdf
http://siteresources.worldbank.org/INTRENENERGYTK/Resources/5138237-1239644200204/Technical0Spec1r0Solar0Home0Systems.pdf
http://siteresources.worldbank.org/INTRENENERGYTK/Resources/5138237-1239644200204/Technical0Spec1r0Solar0Home0Systems.pdf
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At the beginning

* 50% down payment to install the
system and remaining 50% in 6
monthly installments

After few years of
experience

* 25% down payment to install the
system and remaining 75% in 24

Present situation

* 15% down payment to install the
system and remaining 85% in
12/24/36 monthly installments

monthly installments

The grant was originally set at US$90 per SHS,
and is now at up to US$20 because of the drop in
solar technology prices. IDCOL also provides an
additional US$ 3 subsidy to new POs to assist them
with up-front costs. After physical verifications
and a technical audit to ensure that only the system
components approved by the TSC have been used,
IDCOL releases the credit and the grant to the PO,
providing them with funds to install more systems.
IDCOL has also set an Operations Committee

(b) Buy-down Grant (Grant A)
(d) Down Payment from Household to PO [15% of (c)]

Monthly Installment Amount usD 4

Mode of financing: an example (Pavel, 2016)

in charge of program oversight and support POs
with operational solutions. Further being a debt
financier and providing technical assistance and
quality control, IDCOL is also involved in training
and capacity development for its staff and the POs.
So far the institution has trained more than 1.500
professionals in SHS installation, maintenance,
troubleshooting and market development. Lastly,
IDCOL also conducts awareness raising activities
to popularize SHS across the country.

Provides appl Technical
+—————— .\ Standards
Seeks approval ~ Committee

Supply Pay for
Equipment Equipment

©

Sells SHS &
provide
service

Applies Provide grant & loan

PO Selection -
Committee —.39'26' POs
N

&

Seeks grant & loan

Pay down-
ayment &
installment
Operations
 Committes ~ Household

The SHS program structure (Pavel, 2016)

\
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Overall figures of the program performance are
impressive. More than 4 million SHS have been
installed in the country, with an average installation
growth of 58% per year. By 2011, Bangladesh had
overseen the installation of 1 million systems. By
early 2014, this figure had doubled. And IDCOL
set the target to triple it within two years, to
reach 6 million households by 2017. Until date,
the program replaces 180,000 tons of kerosene
per year, having an estimated value of $US225
million. Further, over 30,000 people are directly
employed in RE section and over 70,000 are
employed in RE related sectors such as battery,
charge controllers, solar panels, wires, switches
and accessories manufacturing, The total is over
100,000 (IDCOL!, 2016).

The policy framework and financial mechanisms
need to take into account key practical aspects
for an effective deployment of renewable energy
technologies. Especially important is the need
to deploy technologies that are mature, can be
operated and maintained by local expertise, and
have potential to generate socio-economic benefits
along the different segments of the value chain.

Further, specific skills and institutional
arrangements are required for implementing,
operating, adapting and improving the systems.

In Bangladesh, many of these practical aspects
and skills have been ensured through distinctive
after sales service model innovated by Partner
Organizations. They have taken due care of the
quality assurance and installation maintenance
service, have ensured their sustainability and have
achieved with probabilities of default in loan
repayment less than 5%.

This is a model which brings technology to the

people by coupling innovative financing with
technology transfer through effective community

1 IDCOL (2016) « 7
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involvement. The key elements of the integrated
sustainable entrepreneur based business model
are:

Providing no direct subsidies but innovative
financing schemes based on installments that
make the technology affordable and cost effective
compared to traditional energy alternatives and
it creates ownership. Solar Home Systems of 15
to 30 watts have become popular in Bangladesh
to light rural shops and rural households. In a
country where 31% of the population lives on less
than $1.90 a day, according to World Bank? figures,
investing even in the most basic solar home 15kW
SHS (US$120) can be daunting unless there is a
financial mechanism in place. Today for the cost
of kerosene they can light their homes through
solar power, and are owners of a system which
lasts, at least, for 20 years of more.

Creating awareness for renewable energy
technologies through motivational programs and
social activities that involve the community.

“There was no awareness among the rural
population. We had to train our engineers to
become “social engineers” and go from door to
door demonstrating the effectiveness of renewable
energy and gaining the trust of the population.
Then, thanks to SHS, people started to see the
benefits and, little by little the transformation
happened”, indicates Dipal Barua.

“After SHS was installed, we got bright clean light
as good as daylight. Now we can watch TV and
charge mobile phones”, as highlights one of the
SHS owners the Tanzanian delegation spoke to
during the field visit to Faridpur.

Gaining the trust and confidence of the rural
people by focusing on consumer needs and
providing high quality services including consumer

2 For further information, see: World Bank (2016)

113 2


http://idcol.org/home/solar	
http://data.worldbank.org/country/bangladesh
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friendly product design, installation, training, of
clients on proper use of technology, free monthly
after sales support, and strict quality control. To
better accomplish this, the Bright Green Energy
Foundation established a network of rural based
branches throughout Bangladesh.

Focusing on women as the main actors and
entrepreneurs of change and set up green
technology centers to train, make the technology
user-friendly and empower rural women who
are working independently as renewable energy
technicians and entrepreneurs. After the training,
they provide after sales service and product
support to the rural household who uses renewable
energy technology for their energy needs. They
assemble and repair solar accessories such as
charge controllers, lamp shade circuits, switches
and other spare parts of the SHS.

s !
Women being trained on SHS at Modhukhali

Linking the technology to income generating
activities and  creating  opportunities  for
entrepreneur development. As Barua underlines:
“I encourage micro-utility initiatives allowing the
technology owner to generate an additional income,
and encourage community based manufacturing
by purchasing and assembling accessories locally.
Currently, over 100,000 people work in the solar
and renewable energy sector across the country”.

In a nutshell, a high commitment from
organizations supporting the RE initiatives has
also been a key success factor in deploying SHS
and unfolding socio-economic benefits locally.

Following Bangladesh’s success in expanding solar
home systems, the government is supporting
the deployment of other configurations, such as
Solar Irrigation Pumps. Traditionally, Bangladesh
agricultural sector depends on rain water for
irrigation.  Farlier highland required power
irrigation at least one season to produce 3 crops per
year. Nowadays, due to less rainfall and draught,
irrigation is required along the year posing a big
challenge.

At present, Bangladesh has 1.71 million irrigation
pumps, of which 85.3 % run on diesel and require
550 million liter diesel per year. The remaining
17% are electricity-operated. During the peak
irrigation period, 2500 MW of power demand is
solely required for running the electric pumps. And
diesel powered pumps consume over 1100 million
liters of diesel per year. If these pumps could be
replaced by solar irrigation pumps, this electricity
could be diverted for other developing sectors
and the savings in subsidies invested in national
development. Only in 2013 the government
provided US$59 million cash subsidy on diesel

pumps.



The subsidies cost and seasonal crisis, together with
other hassles such as maintenance requirement, fuel
carriage, etc, made the government of Bangladesh
develop a program to introduce solar irrigation
pumps and replace diesel pumps. Currently there
are 314 solar irrigation pumps installed, 235
pumps under installation and 449 approved. And
the government has set the target of 50.000 by
2025, with a pilot phase of 1.500 solar irrigation
pumps up to 2018. Solar irrigation systems involve
minimum maintenance as they are designed for
robust application, and “there is a scope for saving
of 760 MW of electricity and 800 million liters of
diesel”, according to Bakr Khan, from Bangladesh
Solar & Renewable Energy Association.

The financing structure consists of a “tri-party”
commercial business model involving commercial
bank-NGO-Farmers. It was first launched in the
area of Rangpur, and farmers are now able to
grow rice, robi crops and vegetables. Further, the
installation of solar irrigation pumps in the area
has produced an extra annual income of US$255
per family, which has played a major role in poverty
alleviation. In addition to this, IDCOL has its own
business model in which it provides 15% return
on equity, a 50% grant on the investment, and a
35% capital investment loan. The grant is provided
by BCCRE, KfW, GPOBA, USAID and ADB,
the loan is offered by IDA and JICA and “today
the total cost represents 2/3 the price farmers
are currently paying for diesel pumps”, says Mr.
Barua. After installation, the irrigation pumps are
operated commercially by the installer as a first
step to ensure a revenue for the installer and make
it commercially viable (Bakr Khan', 2010).

Additionally, to increase access to electricity for
commercial and productive use in off-grid areas,
Bangladesh is starting to promote solar hybrid
mini-grid systems. The first 100 kW solar mini-
grid was launched in 2010 the remote island of
Sandwip, which is not accessible during some
months due to the Himalayan water and other

1 Khan, B. A. (2016) “Solar Irrigation in Bangladesh
— A Sustainable Energy Access” Conference on Green
Finance for Sustainable Development, Dhaka, Bangladesh
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natural disasters. The project’s cost totaled US$
730.000, financed through a 50% grant, 30% loan
and 20% equity. Today the solar mini-grid serves
50 households and businesses, 5 schools and 5
health centers, and it has a distribution line of 4
kilometers (Khan?, 2014).

Key features of typical Solar Irrigation Pumps
in Bangladesh

PV capacity 11.0 kWp 4 kWp

Flow rate 900,000 liter/day 250,000 liter/day

Total head 14 meter

Major equipment Pump and PV panel

Project cost USD 32,000 USD 8,500

Grant usD 12,800 USD 3,400

Paddy: 5.4 hectare;
Others: 8 ~9 hectare

Paddy :2.2 hectare;

Lems e Others: 4~5 hectare

Irrigation charges USD 260~300/hectare for paddy (Boro)

Source: IDCOL. (2016)

IDCOL has played an instrumental role in
disseminating solar mini-grid projects in rural
Bangladesh and has set the target to finance 50 by
2018. Currently there are 7 mini-grids in operation,
11 under construction and 21 in the pipeline. A
typical mini-grid of project size 140-150 KWp
costs around US$760.000 - US$820.000. This
type of mini-grid can serve 800 customers with
average load demand of 20KW. In the context
of Bangladesh, such mini-grids can generate
175000KWh, with an expected revenue of
US$0.36- US$0.38 (Ahmed®, 2016).

Under the proposed business model by IDCOL,
grant is available up to 50% of capital costs. The
rest 50% is composed of 20% equity and 30%
project soft loan with an interest rate of 6% over
a 10 year period and a grace period of 2 years.

2 Khan, H. (2014) «

3 Ahmed, SI. (2016) “Solar Hybrid Mini-grid:
Sustainable Rural Energy Access”, presented at Conference
on Green Finance for Sustainable Development, Dhaka,
Bangladesh


https://energypedia.info/wiki/Experience_from_First_Solar_Mini_Grid_Service_in_Bangladesh 
https://energypedia.info/wiki/Experience_from_First_Solar_Mini_Grid_Service_in_Bangladesh 
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The funding sources are KfW, DFID, GPOBA,

USAID and ADB (IDCOL, 2016).

WEC Councilor, Founder of the Bright Green Energy
Foundation, Dipal Barua, introducing Bangladesh S HS
[financial mechanism

Bangladesh is at the forefront of Solar Home
System dissemination. The country has succeeded
in deploying off-grid solar solutions to rural
population to help fill their energy needs. By
2018, 6 million Solar Home Systems will have
been deployed in the country since 2003 through
suitable microfinance mechanisms, benefitting
12% of the population, creating more than 75.000
direct and indirect jobs, and saving 242.000 tons
of kerosene as highlighted by Mr. Pavel, IDCOLs
Head of Renewable Energy'. Hands-on training
provided by local technical of POs enable low
skill people to operate and maintain SHS without
supervision. The low operational costs, together
with the substituted costs for conventional fuels
such as kerosene, ensure households’ ability to
repay. The economic, health and environment
benefits derived from SHS have quickly attracted

1 For further information, see: Pavel, K. (2010)

, presented at the
Conference “Study 100 % Renewable Energy: Transferrable
lessons from Bangladesh to Tanzania”, Dhaka, April 19,
2016

the interest from family, friends and neighbors of
the households installing and owning SHS. As a
result, SHS represent a key pathway to achieve
clean wide-energy access for all by 2020.

The promotion of solar irrigation pumps and solar
mini-grids have further enhanced the benefits
provided by SHS. Aside the environmental benefits,
solar irrigation pumps provide agricultural support
for better cultivation and more production and
have resulted in better income generation. Now
farmers are saving 40% on irrigation against what
they were spending before for traditional diesel
run pumps. Further, solar mini-grids are bringing
grid quality electricity at off-grid remote areas.
They are less dependent on fuel fluctuation. Their
modular system enables the expansion of the
grid with increased demand. They are affordable
for investors due to the financial mechanism
and offer new possibilities to business. And for
the government of Bangladesh it represents low
capital expenditure compared to the extension of
the national grid.

Nevertheless, the Bangladesh model faces key
challenges. First, in a context where the country
is embracing a strategy in search for more power
generation capacity, the market needs to be open
up. As itis designed today, Bangladesh institutional
setting does not incentivize newcomers to join
the RE market, as IDCOL only accepts and
supports those companies having previously sold
1000 units. This limits competition, can distort
prices in the market and it is more likely to create
a corruption-conducive environment. By the
same token, IDCOL financial model has play an
instrumental role in developing an RE market for
Bangladesh. Nevertheless, the structure cannot be
primarily based on development banks funding,
To build a mature RE market, Bangladesh needs
to create an environment where private investors
and commercial banks can take over and move
forward. Traditional commercial banks and private
investors won't take the challenge unless they have
the tools to assess the risks of RE projects and the
conducive policy to support their engagement.

But alongside this, each system still faces its own


http://www.worldfuturecouncil.org/inc/uploads/2016/04/3.-KarimPavel_IDCOL-RE-Programs.pdf

challenges. While SHS has been successfully
introduced in the country at an unraveled pace, it
has reached only 12% of the population so far.
Further, the total power generation capacity of
the Solar Home Systems is 151 MW and their use
for commercial or industrial purposes remains
insignificant. They are small-case autonomous
electricity supply appliances  for households
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which can run for 4 to 5 hours a day and can be
used for a wide range of uses (lighting, mobile
phone charging, watching TV or powering fans,
etc.) depending on the capacity. Larger SHS can
be installed to power larger loads, but a higher
cost, since they require a larger PV array, a larger
battery storage system, as well as larger wiring and
inverters.

Technical characteristic

System System

S};si:zm C]:a::y Appliances Sug)lz:eirfzrslzm Op;::t:ng costin costin Warranty
pacity P BDT  USS$
1 Quantity 20 W/P
Sz Eororl Battery 5 years
3LWle.EIZD 3 Quannt%r ?l; Watt LED VB0 Cexinips 2 ezt
20Wp 30 AH Amp: e 4-5hours 10750 14333  Solar Panel 20 years
Mobile charger: Charge Controller,
1 Structure Charge Controller 3
Switch, Y
Required Wire
1 Quantity 50 W/P
Solar Panel,
3WLED 4 Quantity 3 Watt LED Battery 5 years
Lamp: 5 Tube,
LED Color ~ Charge Controller LED Lamps 3 years
50Wp 55 AH o0 MEeLORHOTEL 4 Shours 19500 260 Solar Panel 20 years
Tv: 1 Structure, Charge Controller 3
Mobile charger: Switch, & ears
1 Required Wire, )
1 Quantity 15” LCD/
LED TV
3W LED 1 Quantity 85 W/ P
Lamo: 7 Solar Panel, 7 Quantity
P 3 Watt LED Tube,
LED Color Charee Controller Battery 5 years
TV: 1 asgter ('Z B} oneh LED Lamps 3 years
85Wp  100AH Mobile charger: S “ict ‘Le’ 4-5hours 33.000 440  Solar Panel 20 years
1 N Charge Controller 3
Required Wire,
12 W DC Table . years
Fan: 1 1 Quantity 12 Watt Fan,

1 Quantity 15” LCD/
LED TV
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For the deployment of solar irrigation pumps,
POs need to create awareness among the farmers
and local administration of the cost of water from
solar irrigation pumps, the environmental damage
caused by diesel run pumps and the year round
efficiency about solar irrigation pumps. Further,
there is a lack of skilled labor and pump operators,
as well as of online banking facilities in rural areas
to collect online payments directly from SIP
beneficiaries. Lastly, it is necessary to identify the
proper SIP site which would benefit both farmers
and sponsor (Barua', 2016).

Solar mini-grids also face operational, financial
and policy challenges. Due to the remote location
of sites, they system faces difficulties in matching
load. On the operational side, continuous support
is required for smooth running of the grid; there
is a lack of technical and administrative human
resource available in rural areas; and demand side
management is required for long-term reliable
operation. On the financial side, it requires low
cost funding with long tenure, in contrast with
commercial banks, site selection is difficult due to
risk of arrival of grid within short time of project
installation and users have to combine with other
users for profitability. On the policy side, there
are uncertainties due to undefined polices for
scaling up. This would entail defining preferential
areas for operation, clear policy regarding status
of operators, low or no interest loans, incentives
for supplying electricity from renewables and total
Tax or VAT exemption®.

The policy framework and robust and regulated
financial mechanism has helped overcome the

1 Barua, D. (2016) *

”, presented at the
Conference “Study 100 % Renewable Energy: Transferrable
lessons from Bangladesh to Tanzania”, Dhaka, April 19,
2016
2 Huque, A. (2015) <

initial barriers holding the RE potential back:

e Lack of national renewable energy policy

* Lack of proper financial model design to make
SHS affordable

¢ Limited or no access to finance

* Lack of skilled manpower

e Lack of awareness about the RE solutions

e Lack of public private partnership in the
energy sector

As Fazley Rabbi, Senior Manager at Grameen
Shakti underlines there were initial challenges: “At
the beginning, from 1996 to 2012, it took us about
15 years to achieve this one million milestone. But
we have deadlocked our capacity and we strongly
believe that we can reach the second million
milestone by the end of 2015”. Today Bangladesh
is experiencing a solar revolution. New 65,000
SHSs are being installed every month. Now
rural clinic can resort to a solar refrigerator to
store vaccination, children’s evening study time is
reported to have improved, as well as the health of
households’ members. And businesses are rising
due to longer hours and more varied options of
income-generation activities.

Electricity generation through SHS is a proven
technologyin Bangladesh, which canbe customized
and launched globally in other inaccessible areas
to reach millions of off-grid population. But it
has also evidenced some limitations that need to
be overcome to ensure widespread clean energy
access. This implies first and foremost expanding
the portfolio of renewable energy technologies,
both to increase power generation capacity and
to ensure the use of renewables for service and
productive uses. This all goes hand in hand with
the need to support sustainable and scalable
business models allowing accelerating the speed
of RE deployment.

As the system size increases, the capital
requirement increases as well, and securing finance
is a key challenge. Any renewable energy solution
requires capital expense with low interest rates to


http://www.worldfuturecouncil.org/inc/uploads/2016/04/1.-BGEF_DipalBarua_BangladeshSolarNation.pdf
http://www.worldfuturecouncil.org/inc/uploads/2016/04/1.-BGEF_DipalBarua_BangladeshSolarNation.pdf
http://www.slideshare.net/e4sv/dhaka-aug15-solar-minigrids-in-bangladesh-opportunities-challenges
http://www.slideshare.net/e4sv/dhaka-aug15-solar-minigrids-in-bangladesh-opportunities-challenges

make it commercially viable. At the same time, the
institutional setting cannot be mainly reliant on
development banks finance. To stimulate a large-
scale renewable energy market, private investors
and commercial banks need to come in and play a
leading role. The IDCOL experience can be used to
transfer best practices and set a framework which
attract the commercial banking sector. Further,
the institutional setting should foresee measures
to promote further competition in the RE market.
At present, only companies having sold more than
1000 units are accepted and supported by IDCOL.
This limits the entrance of companies willing to
join the RE market but lacking the initial funding
required or with no previous record in the sector.
Finally, a sustainable model for risk management
and long-term performance also requires fostering
technology transfer and building human specialized
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skills and expertise.

So far, the positives outcomes from these
policies have only deepened the commitment and
support from the government of Bangladesh,
key stakeholders and population to the uptake
of RE. Once the targeted 6 million SHS, 1500
solar irrigation pumps and 50 solar mini-grids are
installed by 2018, they will contribute to 4% of the
total electricity generation and covert 20% of the
total population of Bangladesh. Devising policies
which respond to the aforementioned challenges
and respond to a RE market which is no longer
in an embryonic stage will certainly further
contribute to boost up the deployment of RE and
increase its potential to ensure both service and
productive uses.
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Stakeholders engaged in the project showed
optimist about the future deployment of
renewable energy in the country. When asked at the
workshop in February what they thought would
be the share of renewable energy in Tanzania by
2030, the average figure expressed was 55%. The
current political scenario in Tanzania also gives
confidence that the required transformation of
the energy sector might be within reach despite
the challenges.

At present Tanzania is undertaking a nation-
wide local government reform program with the
goal of reducing the proportion of Tanzanians
living in poverty, and the purpose of improving
quality, accessible and equitable public service
delivery, particularly to the poor. The Tanzania
Development Vision 2025 aims to coordinate and
direct all efforts and natural resources towards the
core sectors that will allow the country to achieve
its goals: high quality livelihood; peace, stability
and unity; good governance; a well-educated and
learning society; a competitive economy capable of
producing sustainable growth and shared benefits.
In this regards, workshop participants reported
that renewable energy has a truly transformational
role to play. In addition to the Tanzania
Development Vision 2025, the government is
drafting the National Energy Plan to “unlock
challenges prevalent in the energy sector, improve
performance and spur prudent and optimal use of
the energy resources for the benefit of the present
and future generations”.

Further, it was highlighted that the new government
is receptive for cooperation and partnerships as
well as that there is an opportunity for adapting
national budgets. For industrialization plans of
the government, renewable technologies are an
important enabler to deliver the needed energy.
Another reason for participants to see the window
of opportunity wide open is the fact that the young
generation is more aware of environmental issues
and is familiar with using technologies.

Meanwhile, as presented during the workshop,
Tanzania can also benefit from the international
momentum. Energy access has been given a

special attention at a global level, e.g. in September
2015, the United Nations adopted the Sustainable
Development Goals by consensus of the 193
member nations, with specific targets to be
achieved over the next 15 years. Among the key
themes agreed was energy, aiming to ‘“ensure
universal access to affordable, reliable and
modern energy services by 2030” and “increase
substantially the share of renewable energy in the
global energy mix”.

Another UN-led initiative which has generated
significant support since its launch in 2011 is the
Sustainable Energy for All (SE4ALL - making
sustainable energy for all a reality by 2030. One
of the first countries to opt-in on this initiative
was Tanzania, confirming plans to achieve the UN
SE4ALL goals through massive investment from
both the public and private sectors in the energy
industry.

Launched by African heads of state at COP21 in
Paris, The African Renewable Energy Initiative
(AREI), under the mandate of the African
Union, aims at enabling the installation of large-
scale renewable energy capacity on the African
continent by 2020. And it plans to mobilize Africa’s

large expanse of clean energy sources to generate
around 300GW by 2030.

With a mandate from countries around the world,
IRENA (International Renewable Energy Agency)
also encourages governments to adopt enabling
policies for renewable energy investments, and
provides practical tools and policy advice to
accelerate renewable energy deployment. Along
the same lines, REN21 (Renewable Energy
Policy Network for the 21st Century) is the
global renewable energy policy multi-stakeholder
network that connects a wide range of key actors to
facilitate knowledge exchange, policy development
and joint action towards a rapid global transition
to renewable energy.

These interrelated initiatives will contribute, in
one way or the other, on similar interventions,
e.g. moving financial streams towards low carbon
development and GHG emissions reduction by



2050. And they all converge in their goal to ensure
that African countries leapfrog to RE systems that
support their low-carbon development strategies
while enhancing economic and energy security.

With a comprehensive and robust policy
framework, Tanzania can draw together the
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commitments made under these various initiatives,
and use them to the best advantage of the country,
advancing both its national and international
agendas to provide energy security, income
generation and poverty eradication, as well as
environmental protection.
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The wide-ranging role of energy to unlock
potential for economic growth and achieve
broad-base poverty alleviation is extensively
acknowledged. Nonetheless, the energy sector
remains a challenging area in many parts of the
world, largely lacking in necessary infrastructure
systems. The sector is characterized by a lack of
access to affordable, reliable and clean energy
services (especially in rural areas) and over-
dependence on the traditional sources of biomass
to meet basic energy needs.

Tanzania epitomizes this reality. The energy
system generates extremely limited, unreliable and
costly supplies of electricity through grids which
do not reach most of the population. As a result,
the energy balance in the country is dominated
by the use of inefficient, pollutant and high-
cost traditional biomass, such as charcoal and
firewood. Further, average demand for electricity
is growing at 10-15 percent per annum, widening
the gap between energy demand and supply.
Absent a major transformation, energy will remain
a powerful bottleneck on Tanzania’s prospects for
the desired socio-economic transformation.

Renewable energy has been championed not only
as a key source to transform the energy system,
but as means to transform entire societies. In
addition to improving security of energy supply
and mitigating climate change, they are a potential
tool for propelling economic development, job
creation, reducing dependence on imported fuels
while encouraging local value creation. Over the
last decade, because of their cost-competitive
nature, they have been expanding quickly, notably
in rural areas, which tend to be located in sparse
and difficult to reach areas, but are endowed with
abundant sources of renewable energy.

Tanzania is no exception. Today the country
is already ripping the socio-economic benefits
of pilot projects. Off-grid renewable energy
technologies have created locally both direct
and indirect benefits by enhancing the supply of
energy, providing lighting in schools, laboratories
and hospital, easing the energy burden experienced
by low-income population and improving business

and agricultural productivity.

External developments, both of initiatives and
agreements such as SDGs, Paris Agreement
or AREI, reinforce this trend and encourage
the country and its citizens to move towards
the widespread uptake of renewable energy.
Alongside this, major breakthroughs in renewable
technologies and fast drop in prices have the
potential to bring energy to the rural and urban
population of Tanzania within reach, empowering
them with electricity, income and health.

Nevertheless, important obstacles are impeding RE
progress, such as: no effective mechanism or legal
framework for facilitating and incentivizing energy
access through RE, difficult access to finance for
RE projects, lack of technology standards for RE
technology, and insufficient renewable energy
skills and citizens’ awareness.

As the Bangladesh case illustrates, a proper scale-
up of renewable energy solutions requires a
comprehensive policy framework and a long-term
strategy. A well-designed framework for renewable
energy deployment can offer a real opportunity to
identify synergies and complementarities among
the three challenges faced by Tanzania: energy
security, socio-economic development and climate
change mitigation.

The findings from the Bangladesh study tour
underline the need to rely on a comprehensive,
stable and robust regulation, product of a
multi-stakeholder process, with a clear vision,
commitment and coordinated actions to overcome
the political, financial, technical and behavioral
existing challenges.

Specific factors to bear in mind include: the
integration of RE within a broader national plan,
the development of policies aiming at reinforcing
RE deployment for widespread energy access, the
setting of an institutional structure to promote RE
and adopt technology standards, the establishment
of financial mechanisms to unlock private sector
investment and catalyze a market for RE, and
last but not least, the link of RE technologies to



economic activity and local value creation.

The existing political will in Tanzania is a very
important force to overcome internal barriers
and vested interests to catalyze the renewable
energy transformation. To maintain this political
momentum, participants of the workshop agreed
on the next steps towards influencing action in the
current policy framework:

¢ Identify necessary policy recommendations
and strategies for the new National Energy Plan
and Renewable Energy budget allocation, where
there is multi-stakeholder and cross-sectoral
collaboration, and where improved access to energy
goes hand contributes actively to economic growth,
poverty eradication and environmental protection;
* Win local multipliers and engage leaders:
Strengthen synergies, networks and platforms
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for multi-stakeholder dialogue, including local
businesses, parliamentarians, media and civil
society groups to build the right level of awareness
and intensify the deployment of renewable energy;
e Inspire stakeholders and build up hands-
on knowledge on how 100% RE adds value to
local economic development and community
sustainability, and how the Bangladesh experience
can be transferred to the Tanzanian context.

CAN-Tanzania, World Future Council and
Bread for the World are committed to support
Tanzanian policy-makers in this endeavor. Policy
dialogue goes hand in hand with policy learning
and is a prerequisite for sustainable development.
Therefore, the goal is to enhance the debate and
reach out to other stakeholders to achieve the
overall Sustainable Development and Poverty
Reduction Goals set by Tanzania.

olar mini-grid
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