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Key Findings

= 100% Renewable Energy In Bangladesh by 2050 Is technically feasible, economically viable and
saclally beneficial,

s By 2050, around 200GW of renewable generation capacity needs to be installed to reach 100% RE in
Bangladesh.

« Solar PV: Bangladesh has almost 6,250 km? of available land for PV where 156 GW of solar power can
potentially be harvested through utillty scale solar farms, 20% of these utility scale selar farms would
be Moating nstallations.

= Wind: Total wind power potential is 150 GW with offshore wind accounting for 134 G'W and onshore
wind for 16 GW.,

& Investment: Additional investments (In addition 1o USS 170 billion of the PSMP 2016) between USS BD
billion [2.0°C scenario) and USS 140 billion (1.5"C) until 2050 are required to transition towards a
100% RE system. Fuel cost savings in the RE scenarios [RE has no fuel costs) will reach up ta USS 140
billion (2.07C) and LSS 200 billion (1.5°C), Higher investment needs are overcompensated by fuel cost
savings.

s Infrastructure needs: Infrastructure expansion is necessary bo meet the increasing energy demand, to
accommodate new wind and solar power plants and to Integrate decentrallsed systems.

e Storage: 100% renewable energy is possible without estensive storage capacities. Storage
requirements are moderate and will only need to play an increasing rofe after 2030,

= Transport: By 2050 up to 40% of the transport sector can be electrified. Blo- and synthetic-fuels would
complement the increasing renewable energy share In the transpart sector,

« Employment: 8y 2050, renewable idustry can create up to 1 million more jobs than fossil feels,

s Heating and cooking: By 2050, between 81% (2°C) and 100% (1.5°C) of Bangladesh's total heat
damand can be watisfied by renswables.

e Climate change: An increased share of renewables will lead to €O, emissions of up 1o 123 milllon
tons, as compared to 400 milllon tons under the reference projections, A full decarbonisation of all
sectors 5 possible with increased import shares of renewable electricity and fuels.




Introduction

Access to energy is the perguisite for development and far a life in dignity: It is essential to overall human
progress, social welare, technobogical and social innovations and human rights. The United Mations Decade
of Sustainable Energy for All {2014-2024) emphasises this necessity. The SDGs (Sustainable Development
Goals) cannot be achieved by 2030 without a rapid progress on S0GT - Ensure access to affordable, refiable,
sustainable and modarn energy for all,

The connection of energy. development and welfare is anchored in Bangladesh's Vision 2021: "Providing
energy security and development and welfare™, in order to become a poverty-free, middle-income cauntry,
The sustained economic expansion In Bangladesh through an Increasingly developed Industrial sector thus
has tmplications for the electricity sector, both In regard to overall energy demand — heating and electricity —
as well as for higher electric loads which require infrastructural changes. At the same time, 15% of
households in Bangladesh lack compliete access to electricity, according o the most recent data published by
Bangladesh Bureau of Statistics (RBS). This percentage varias significantly betwesn urban hauseholds (94.1
pér cent) and rural househalds [68.5 per cent)’.

Renewables com tackle both the challenges of economic expansion and reliable energy access. Yet, the latest
Power System Management Plan {PSMP 2016) largely Ignores locally avallable energy resources, Further, a
detailed analysis of Bangladesh's renewable energy potential is still lacking and the potential to tap into
Bangladesh's salar PV resources and high off-shore wind potential are left untouched, The challenge is thus to
expand local energy supply, to keep energy prices on a low |evel, to increase energy efficiency, to build
necessary infrastructure and to decarbonise the energy sector 1o avold catastrophic climate change, Times
are changing however, the prices for renewables = in particular solar PV and wind = are decreasing annually
and have become an economic alternative to bullding new gas power plants. In Bangladesh, electric
rickshaws are on the rise and heating Is increasingly electrified as well. it is therefore Impartant, that any
energy strategy takes an integrated approach across heat, mobility and electricity/stationary power.

Which kind of energy system can tackle all those challenges and utilise the strength of renewables? This study
“100% Renewable energy for Bangladesh — Access to renewable energy for all within one generation”
suggests that a shift towards 100% renewable energy is able to provide sufficient energy for all at lowest
possible costs with no carbon emissions. The study, undertaken in 2018 by the University of Technology
Sydney, the Coastal Development Partnership Bangladesh, Bread for the World and the Warld Future Coundcil,
addresses the gaps of the current energy framework in Bangladesh and complements efforts to map and
analyse renewable energy potentials. It compares two renewable energy pathways with a business as usual
pathway and is thus able to show several advantages of renewable energy over a fossil pathway, This
document summarizes this study’s main findings and highlights action areas and policy recommendation: to
support Bangladesh to embark on a Just transitbon towards 100% renewable energy. The full study |s avallable
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Scope of the Study and Methodology

The objective of the study is to showcase that a transition towards 100% renewable energy is feasible in
Bangladesh, that it can supply sufficlent energy a1 achievable cost levels for all and to understand implications
for develapment ambitions of different pathways.

The study aims 1o suppart implementation of 100% renewable energy with a view on accelerating sustainable
development, Mare specilically, it aims to establish pathways 10

& Provide universal access ta renewable energy;

» Fully decarbonise Bangladesh’s economy;

+ Boost socio-economic development and reducing inequalities;

= Reach universal access to electricity and clean cooking solutions by 2030,

To embark on such a pathway, the Coastal Development Partnership, Bread for the World, the World Future
Council and the University of Technology Sydney analysed

1) the technical RE potential of Bangladesh under space constrained conditions;
2) the country’s future energy demand given universal energy acoess; and
3) optimal RE deployment pathways to achieve 100% renewables by 2030, 2040 and 20350,

The study focuses on final energy demand {a measure of the energy that is delivered to energy end users in
the economy for day-to-day energy requirements) as well as primary energy consumption (direct energy use
at the source, or sUpply to users without trandfarmation) to develop future energy sconarios for Bangladesh.
The study was careful that the scenario development should not harm food security or threaten food
production in Bangladesh, This study specifically looks at possibilities to increase energy access Tor all citizens
to 100 percent by 2030,

The study models twa scenarios for RE uptake which would lead to a 2.0°C increase and one for 1.5°C. The
2.0°C scenario is designed to meet Bangladesh's energy-related targets to achieve 100% renewable electrigity
a% 2000 as possible, This scenario includes significant efforts 1o fully exploit the extensive potential for energy
efficlency availatile through current best-practice technology.

The RENEWABLES 1.5°C scenario takes a more ambitlous approach, The scenario s designed to Indicate the
efforts and actions requlied to achieve the ambitious objective of a 100% renewable energy system and to
iNustrate the options avallable to change energy supply system into one that s truly sustainable. Both the
Renewables: 2.0°C and the Remewables 1.5°C sceparios are bullt on a framework of targets and
assumptions that strongly influence the development of individual technological and structural pathways for
each sector.

Energy scenarios can give answers to some of guestions such as policy pathways, necessary imvesiments, cost
prajections, economlc benefits and required infrastroctune. It is however, by no means & prognosis of what will
happen, but an “ifthen” analysis that provides decision-makers with an indication of how they can shape the
future energy system. Scenarios cannot give definitive answers to how the future emergy system could look
like, bacause all scenarios are based on o set of assumptions for GOP growth, population increase, renewables




industry growth, fossll fuel phase-out, industry sector development and technological advancements. Some
of these assumptions, e.g. population increase, are taken from official reviews such as the World Popdlation
Review 61, GOP growth sssumptions are based an Bongiadesh’s PSMP respactively,

The Institute for Sustainable Futures ot the University of Technology Sydney has developed the [RIE24/7
energy access pathway methodology to develop future energy situation models for Bangladesh.The [R]E24/7
maodel ks a bottom-up integrated energy balance model and particularly good at supporting policy makers and
analysts to understand the relationships between different energy demand types in an econemy, aver a
lenger tima period of 30-40 years, The long-term modelling approach used in this research s the
dewvalopment of target-orientated scenarios. A target is set, and technical scenarios are developed to meat
this targel and then compared to a reference case (BAU). The scenarios are based on detailed Input data sets
that consider renswable and fossil Tuel snergy potential via GIS analysis, energy demand, and specific
parameters for power, heat and fuel generation in the energy systems. In addition, the scenarios calculate job
growth, GHG emissions, and growth in various industrial sectors, The reference case (BAL) s based upon the
PSMP and the Bangladesh Policy Road Map for Renewable Encrgy, Whereas the calculation for the
renewables 1.5°C and 2.0°C scenarios are madelled according to input from stakehalders, government papers
and international mapping tools,

The entire modelling uses four modules:

I, GIS analysis:
{a) for a reglonal analysis in regard to population, renewable enangy résources and infrastructure
{b) to define the cluster break down

Il Long-term energy scenarlo:

{a) for a long-term enoegy developmient pathway
{b) to develop detailed national encrgy plans including cost- and carbon emissions analysis

. Demand and load curve projection:

{a] for detalled demand development analysis

{b) to develop hourly load profiles for full years (760 howrs)
IV, Hourly cluster analysis for one year:

{a} for detailed supply analysis

{b) to develop detailed regional energy access and/or energy development plans




Study Findings

Bangladesh — Energy Pathway Until 2050

The study highlights that a decentralised energy system can achieve 100% energy sccess for all within one
generation in Bangladesh. And increasing consumer electricity prices In Bangladesh could provide an
appartunity for RE sources 1o compete with conmventional energy sources. What's mare, Bangladesh has the
technical possibilities to: implement new innovative technologies such as floating RE installations and to
reduce its future dependence on energy imports significantly.

Electricity will become the major renewable *primary’ energy by 2050, not anly for the direct use for various
purposes, but also for the generation of synthetic fuels for fossil fuel substitution. Electricity demand in 2050
will increase up to 400 TWh/a for the 1.5°C pathway due to electrification of mainly the transport and heating
sectors. A 100% electricity supply from renewables in the 1.5°C scenario leads to around 200 GW Installed
capacity in 2050.

In the 2.0°C scenarip, 76% of the electricity produced in Bangladesh would come from renewable energy
sources by 2060, ‘Mew’ renewables = mainly wind and solar photovoltaic electricity = will contribute 56% to
the total electricity generation in this scenario, While the renewable electricity generation in 2020, is as low
a5 2%, by 2030 the contribution of renewables will increase 33%. The installed capacity of renewablos will
reach about 30 GW in 2030 and 150 GW by 2050, The 1,5°C scenario results in 2 complete substitution of the
remaining gas consumption by hydrogen generated from renewable electricity, Wind power (on- and
offshore) and salar photovoltalc would be to be the main pillars of future power supply In both renewables’
scenarios, complemented by contributions from bioenergy and gas power plants (fuelled with synthetic-
fuels/hydrogen after 2040, In both renewable scenarlos, a massive growth of thermal solar collectors and a
growing share of geothermal and environmental heat as well as heat from renewable hydrogen can further
reduce the dependence on fossil fuels,

By 2050, electricity could provide 40% of the transport sector’s total energy demand in the 1.5°C scenaria,
Bio- and other synthetic fuels generated using renewable electricity are complementary options to further
increase the renewable share in the transport sector. However, due to the [imited renewable electricity
gengration potential within the country, the wse of hydrogen for transport is limited to imparted fuets.

A full decarbanisation of all sectors seems possible with increased Impart shares of renewable electricity and
fuels. The 1.5°C scenario results In a complete substitutlon of the remaining gas consumption by hydrogen
generated from renewable electricity, Both REMEWABLE scenarlos use Bangladesh's renewable energy
resources bo the maximum in order to reduce energy Imparts dependence and to utilize local resources. Since
renewable synthetic fuels require {gas) pipeline infrastructure, this technology is not widely applied for
Bangladesh's enargy access plan due to relatively high costs in the early development stages. It Is assumed
that synthetle fuels and hydrogen will not enter Bangladesh's snergy system before 2040, After 2045, tha
dispatchable comventional gas power plants will Be converted to oporate on hydrogen and [ or synthetic fuals
to avoid stranded investments and also to mave the country towards decarbonized power system,
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Flgure 1; Areakdown of electricity generation by technology
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Renewable Energy Potentials

The study shows that by 2050, up to 100% of electricity produced In Bangladesh can come from renewabile
enargy sources. This would be in compliance with the Paris Agreement’s 1.5°C limit. The installed capacity of
renewabies would then reach 200GW in 2050 (see Table 1), sofar PY and wind sources would contribute the
bulk share, The annual Installation rates for solar PV installations muost increase to armound 5 GW between
2025 and 2035 and {urther increase to around 10 GW per year untll 2050,

An Increased share of renewables in the energy mix will require flexibility mechanlsms. Smart grids, demand
side management (DSM), enargy storage capacities and other aptions need o be expanded 1o increase the
fexibility of the power system for grid integration, load balancing and a secure supply of electricity.

Table 1: Renewable energy potential = results from QGIS mapping
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Table 2: Bangladesh: Required areas for three types of renewable energy technologies under the most ambitious

1.59C scenario.
Percontage of
Technology Unis 2020 2030 2040 s :::;m!:::::
{for 2050
Tatal Irdtaled capacity GwW [X] 2. 104.2 1367
Py 5 pecilic nominal capacy | KW 0.15 0,16 017 017 05%
Area km" 3 144 Bil 745
Tatal Instabed capacity GW 7] 08 3.7 9.6
A.'ulm!l CapEcAy LS LY 3,00 350 5.00 7.00
m“ Number of plants ] 0 757 720 1371 1%
5 pecific nominal capacity | MWhm® 4 5 5 7
Area km' o 180 a0 1,371
Total instabed capacity | GW 0 15 144 353
Wind | Average ;lp-Flf BAW L ?.iﬂ F.Sﬂ .!.I'.'ﬁ 358
olehore Numbar of plants El [1] 333 LG54 2033
§ pecific nominal capacity | MWim? 7 L] 4 o
Area kit 1] 311 L.e00 3,630

Figuere 1: Patential wind sites in Bangludesh
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Potential wind power sites in Bangladesh




Wind

Bangladesh has 134GW off-shore wind potential within 50 to 120km off the coast. This is belng
complemented by around 16G6W of on-share wind potential, mostly located in the coastal areas of Khulna,
Barisal and Chittagong. Wind resources can significantly reduce Bangladesh's rellance on energy imports and
fostér energy soversignty. Further research is required to locate the exact offshore wind areas both in regard
to the available wind resource as well as the ofishore wind power grid capacitios. Further research is also
required 1o build up of off-shore wind industry 2o that the declining offshore gas sector can benafit from
increased offshore wind deployment as workers and parts of the infrastructure can be re-used (e.g. ships,
supply equipment),

Wind speed at a height of 80 meters was used to determing thie electricity generation potential. Wind speeds
are categorised and mapped within the range of 6 to 12 metres per second to gain an understanding of the
patential of generation across the country, Wind speeds under & metres per second are ignored in order to
plot optimal sites, as they are too inefficient for electricity generation, To date, Bangladesh has only 2.9MW
onshore wind turbines installed with recent plans to develop additional 150MW in three locations.

Figure 3: Solar energy generation potential in Bangladesh
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Solar

Bangladesh can install up to 156GW of utility scale solar photovoltaic power {see Table 1), By 2050, around
20% of these {311 GW) wlll come from the floating salar PV Installations. Therefore, more R&ED ks required into
floating solar, In particularly in reglons prone to llooding and rivers with changing currents. In order 1o use
Bangladesh's utlity scale solar photovoltale as effickent as possible, further research s required in regard to
the breakdown the utility scale photovoltaic potential into ground mounted solar PV, agricultural solar PV and
floating solar P\

Currently, total capacity of all installed systems n Bangladesh adds up to 326 MW [PV-M 20159)°, with around
5 million off grid selar home systems (SHS) in place. Although the potential for salar home systems s not
considered in the 100% RE pathway, the study has identified that solar roof-tops have potential up ta 35 GW
power (Table 1),

Biomass

Bangladesh has a bio energy potential of 285 MW with an annual generation of 1,840 GWh/a which seems
extremely conservative, The total bio energy potential for Bangladesh is estimated with 1,500 Pl/a (under
2.09C scenario) and 2,100 Pifa {under 1.59C scenario).

Table 3: Bangladesh = Bio energy potential

Technobogy Resource Capacity [ Mw] Annual General on [GWh/ &)
Biomass Rice husk 275 1800
Blogas Amimal waste 10 40

Hydropower

Until 2020 ydro will remain the main renewable power source and will be taken over by wind and solar
afterwards in both Renewable scenarios, The only existing hydropower plants in Bangladesh are the 230 MW
Kaptal Hydropower Plant and a 10 kW Micro-hydropower plant in Bamerchara. The capacity of large
hydropower remains flat in Bangladesh over the entlre scenario period, due to concerns about lloading and
land usa.

Hydrogen and synthetic-fusls

Hydrogen and synthetic-fuels are the main pillar for transport fuels after 2030 in both renewable scenarios,
replacing natural gas. Renewable hydrogen and synthetic fuels will play an increasing role in the transport
sector, where battery-supported electric vehicles reach their limitations and where limited biamass potential
restricts the extension of biofuel use, However, future hydrogen applications may not be sufficlent to replace
all fossil fuel demand, especially in aviation, heavy duty vehicles and navigation,
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Technical and financial requirements

Infrastructure

To facilitate the transition towards renewables as efficient as possible and harvest offshore wind and solar
resources, power grids need to be able to transport large loads from the coast further north infand. Offshore
wind will require transmission lines to the load centres of Bangladesh. Some parts of the gas infrastructure
could be refitted to transport offshore énergy Into the load centres. In addition, decentralised distribution
systems, to connect residentlal sectors will become Important in the renewable scenarios.

The fast interconnection of micro and min grids with regional distribution netwarks, storage and other load
balancing capacities is also important. Other infrastructure reguirements include the increasing role of on-site
renawable process heat generation for industries and mining and the generation and distribution of synthetic
fuels. Smart grids and efficient demand side management measures as well as storage would play an
important role for flexible grid integration and load baloncing, in order to assure fecure supply of energy.
Possible additional costs for grid expansion are not calculated as this was oul of scope of this analysis.

Storage

Storage requirements stay within 10% of maximum curtaliment targets. the study therefore highlights that
100% renewable energy is possible withoul extensive storage capacities. In fact, the study does not foreses
any role for storage before 2030, After 2030, storage technologies would increasingly be used in combination
with variable renewables as battery costs decline.

Table 4: Bangladesh: storage and dispatch service requirements

$torage and Dispatch 2e'c 15%c
Bangladesh Required toavald LN fizat on Bat ery Auguired 1o mveid A fxan on Bat ery
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To reduce the storage demand though, further research to specify locations of ulility scale floating solar PV is
required, in order to optimise distribution and reduce storage demand. In addition, further research is
reguired into floating storage devices to avoid battery damage in flooding situations.

Transport

The study foresees that by 2050 up 1o 40% of the transport sector will be electrified. Bio- and syn-fuels will
complement the increasing renewable energy share in the transport sector. Under the 1.5°C scenario, the
use of electric rickshaws and try-cycles increases significantly, making therm one of the backbones of the
road transport systems. Bangladesh has among the highest densities of rickshaws in Asia — about 2 millian,
This is an immense opportunity 1o become a role model for countries relying an similar modes of transport.
In addition, all urban reglons will shift the transport system to a high degree towards efficient rail, light rail
and buses. Given the limited supply of sustainable biofuels; their use for the transport sector is imited (see
Table 3).

Table 5: thcllnﬁ of transport energy demand Irrﬂlndl

15%C a9 129 a6 053 441
Doma e nivigation REF 17 17 o 24 20
2.0 1h 17 in 4 pLle]
1.5% 16 17 0 24 30
Tatal REF 1232 il 280 501 957
2.0 127 161 aAT0 456 TEO
157 127 159 a7 437 538

Figure 4: Final energy consumption transport under the scenarios
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Due to population increase and higher living standards, energy demand from the transport sector is expected
to increase [see Figure 4), Yet, efficiency savings in the transport sector will curtail this trend to some extent.
These efficiency measures, together with additional modal shifts and technology switches will lead to energy
savings-of up to 41% (410 P J/a) in 2050, compared to the BAU scenario.
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Investments

Additional investments (In addition to the current governmont investment plan of USS 170 billion by
2041 ,under the PSMP 2016) between LSS 80 billion [2.0°C scenarin) and WSS 140 billien (1.57°C) until 2050
are required 1o transition towards a 100% RE system. Fuel cost savings in the RE scenarios (RE has no fuel
costs) will reach up to USS 140 billion {2.0°C) and US55 200 billion {1.5°C). Higher investment needs are
overcompensated by fuel cost savings. In short, while renewables produce energy for free after the first
decades, fossil fuel plants incur continuous fuel costs and will thus continue to be a burden on the econamy.

The alectrification of the heating sector will require major revisions of the current investment strategies.
Solar thermal, geothermal and heat pump technologies will need an enormous Increase in installations, if
their potential Is to be tapped for the heating sector. Given the wide range af technologles avallable, the
study can only roughly estimate that around USS 7-8 billlan needs ta be invested annually up to 2050

Implications for Agenda 2030/5ustainable development

Ensure access to affordable, reliable, sustainable and modern anergy for ail

Electricity will become the major renewable ‘primary” energy by 2050. A 100% electricity supply from
repewables [n the 1.5°C scanario leads to around 200 GW Installed capacity in 2050. The Installed capacity af
renewables will reach about 30 GW In 2030 which will ensure access to energy for all the remaining non-
electrified households by 2030,

Poverty eradication through employment generation

Figure 5: Employment development undar the RENEWABLES scenarios and REFERENCE sconarlo
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The study shows that by 2050 the RE industry will ereate 1.1 milllon jobs while the BAU seenaria will result in
amare 0.1 million jobs. Flgure S shaows that jobs In the BAU scenario will drop -7% below 2015
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levels by 2020 and then remain at a low lavel, Strong growth in the RE sector on the other hand
increasas toflal energy sector jobs by 268% by 2020, The greatest share of jobs will be created in the

solar sector,

Table §: Bangladesh's total employment (thousand jobs) in the REFERENCE and 2.0°C sconarics

[ Bangindesh 5.0C (Raboronce- PSP 20163 20C _ _
Thousand jobs 2ME 025 2030 2050 2025 0an 2050
Coal 27 69 a7 18 [} 4 3
Gas, oil & diogel [E] ar 39 36 49 47 48
Huclaar 20 23 24 16 2 2 1
e b 114 69 7o EE] 11 1, 000 530
Tolal gt 23 109 230 i oz 1052 | 663
Construction and insdallation 53 55 77 & 187 230 BG
Mamdacturing 66 Eo] 50 10 648 50 282
Oparations and maintanancs 14 23 25 32 45 ] 1ar
Fue| supply (domestc) 101 [ 77 ] 112 104 46
Conl nnd gas expor - . F = i i =
Tolal poba (Ihousands) a3 189 230 111 gz 1.052 503

Zero Hunger

An increase in renawable energy would mean increasing s productive uses as well. Solar imigation
and solar pump projects are already being implemanted in some areas of Bangladesh to maintain food
security. In addition, renewables can shoren the drying periods for crops which allows storage for a

longer time panod,

Good health and well-being

The healing sector can be electrilied almost solely with renewable power by 2080, according to the
sludy. By 2040, the share of fossd fuels can drastically be reduced, To do so however, dedicated
support instruments are required fo ensure & dynamic development in particular for renewable
technologies for building and renewable process hest production. Energy efficiency improvemeants will
likewisa play a crucial rale and can halp 1o reduce the cumently growing energy demand for healing by
4% in 2050, By doing so, Bangladesh can significanily reduce the risks associated with indoor pollution,

Figure 6: Projection of heat supply by energy carriar (REF, 2.0°C and 1.5°C)
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Gender equality

The successfl installation of maore than 4 million solar hame systems have already benafitted 24
million people living in Bangladesh's rural regions. A decentralised RE system can foster gender
equality by freeing free up lime for woman by giving them the means to spend their ime = which is
olherwisa used o collect fuelwood — for income generation in differenl ways. This is especially
imponant, as the participation of women in economic activities s limited in Bangladesh — only araund
349% are parl as the labour force,

Low-cost energy for all

Figure T; Dovelopment of total electricity supply costs and of specific electricity generation costs in tho
scenarios = with no carbon costs
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While the future costs of electricity generation from renawables will kead 1o a slight increase in pricas
over the next 10 years, it will lead to lower costs afterwards. Eventually, renewable energy sources
would go on to preduce electricity without any further fuel costs beyand 2050, while costs for coal and
gas will continue to be a burdan an the national economy. It is important to point out that the
differance in full cost of generation will be less than 0.3 — 0.5 US3 cantkWh. This estimation excludes
costs for siorage. Furthermare, renewable energy based scenarios contribute 1o the local economy as




the money spend for electricity generation remains in the counftry and will not be spend on imported
fuels.

Combat Climate Change and its Impacts

A full decarbonisation of all sectars seems possible with increased import shares of renewable
elechricity and fuels. Transitioning to 100% RE will drastically reduce the rale of CO, emissions, A
transition with 2,0°C pathway would result in a moderate Increase of about 123 million lons CO2/e,
compared to 4000 million tons in the BAL scenanio (see Figure 8), The 1.5°C pathway will go as far as
to fully decarbonise the electricity sector. The largest share of emissions will in that case come fram the
iransport and indusiry sector,

Figurs 8: Development of CO, emisslons by sector undar the RENEWABLES scenarios ('Efficiency” =
roduction compared to the REFERENCE scenario)
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Policy recommendations

Seta Long<term 100%RE target and embed it across policy areas and SDG processes

A long-term 100%RE target with supporting RE policies needs to be set for the deployment of
renawabla power genaration, To faciktate long-term investmant cerainty, instruments such as fead-in-
tariffs or power purchasa agreemeants arg neEcessary,

The transition o 100%RE influences living standards, can boost rural economic development, increase
participation of wamen in economic and social processes, generates jobs and supports agricultural
praductivity, Therefora, RE policies should be integrated in other areas such as social and sconomic
welfare, industry development, employment, innovation and healih. To do so, cross-sectoral
approaches (o policy-making need lo be supported and RE policies streamlined in national
development plans, A silo approach to policy-making can significantly reduce the potential co-benefits
of RE development.

Accelerate development of wind and PV sources

Bangladesh has an estimaled polential of 150 gigawatt of off- and on-shore wind. The potential for
offshiore wind is significantly higher (134 GW) than for anshore wind (16GW). In addition, Bangladesh
has roughly 191 GW of solar photovaoltaic generation capacity (including rooftop PV}, of which 156 GW
are ulility scale solar farms, including 31GW floating PV installations. To reach 100% alectricity supply
from renawables, and be in line with the Pang Agreement and achieve the SDGs, around 200 GW of
generalion capacity will have to be added by 2050, Especlally crucial Is acceleraled davelopment of
wind and PV sources between 2020 and 2030, in order to be in line with development targets stipulated
by both Agenda 2030 and nalional develspment plans to achieve universal access o electricily and
clean cooking.

Promote bottom-up electrification model using the existing Solar Home Systems [SHS)

Solar home systems (SHS) provide enough electricity 1o power bright efficient LED kghts, radios.
maobile phones, TVs, DC fridges and a variety of further household and consumer appliances:. The
potential capacity for futher SHS installations is not counted for 100% RE scenario development,
However, the study recommends 1o use the existing SHS 1o develop bottom-up elecirification model,
The bottom-up electrfication model will lake wp the challenge of increased local generation and
develop new business modals that focus on energy services, rather than just on selling kilowatt-hours,
In this model, community owned renewable power projects will play a significant rele in the expansion
of renewables. Currently SHS development is not coprdinated with the national grid expansion plans of
the Bangladesh government. It is important for Bangladesh to develop a technical and economic
eoncept along with & real test casa, 1o interconnect SHS to a micro grid in a first slep and, In a sacond
step, saveral micro grids 1o a distribution power grid, equal to those in industinalized countries. As a
third and final step, distribution grids will be interconnectad (o a ransmission grid.

Research and promote creative uses of innovative RE technologies

Bangladash has the unigue apportunity and technical pessibdities to become a leader in the creative use
of innovative Renewable Energy lechnologies and reduce its dependance on fulure energy imports
significantly. Due to its particular geography and closeness to the sea, and its large offshore wind polantial
and solar polential In high-risk flood=prone areas, floating RE lechnologies and storage devices are
espacially wall suited for use in Bangladesh. Up to 31GW of floating PV potential could be added o the
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country’s energy mix. However, further research is required into floating solar in rivers with changing
currents and tidal waters, and standardized floating devices as well as floating storage devices to avoid
battery damage. The integrated floating solar homes could increase the housing area in flood-prona,
coastal areas and would also be sultabla for rivars,

Electrify the transport sector

Due to population increase, GOP growth and higher living standards, energy demand from the
transpart seclor will increase. A key target for Bangladesh has to be to eleclrify tha transport sector
with local avallable and accepted technologies. The country has among the highest densilies of
rickshaws in Asia = about 2 million drive on the strests of Bangladesh. A majority of which is alraady
in the process of electrification. Electric rickshaws and try-cycles, togethar with light rail and eleciric
vehicles would become the backbone of the transport system in 2050. It is noteworthy that a faster
electrification rate of the transpor sector and stronger deployment of renewables would result in
stronger energy demand reductions. Given that Bangladesh has only a limited supply of sustainable

biofuels and thus limited use, electrfication of the transport system will be the best option 1o de-congest
roads whike utilising the electnfication process which has started with rickshaws already

Prioritize Energy Efficiency measures across sectors

Without addressing energy efficiency simulianecusly to renewable energy generation, Bangladesh will
not be able to meet the 1.5°C limit. To achieve the stipulaled reduction of CO, emissions, enargy
efficiency standards lor electric applications, buildings and vehicles will need to be strengthenad in
order to maximize the cost-efficient use of renewable energy and double energy productivity by 2030,
Establishing maximum standards for energy efliciency for electric appliances, electrification of
transpon, renovation of residential bulldings. and implementation of “passive climatisation”, Bangladesh
can double enemgy productivity over the next 10 1o 15 years, This equals a reduction in energy
consumption by roughly TO0PJia through efficiency gains. Efficiency improvements in the heating
seclor ara even larger than in the eleciricity sector and can help 1o reduce the currenlly growing energy
demand for heating by 4% in 2050 — & reduction of about 100Pa compared to the BALU scenario.

Prioritise infrastructure development for wind and solar energy

To achieve 100% renawable energy access, Bangladesh should prioritise development of the
necessary RE infrastructure, also with a view of electrification of transpart and heat, The use of smart
gids and converting existing gas pipelines into renewable fuel pipelines would increase productivily
and grid stability, Therefora, rapid implementation for infrastructure projects in all parts of Bangladesh
as soon as possible, is recommanded. Withoul long-tarm planning for infrastructure the power market
of Bangladesh cannot function optimally,

To harvesl Bangladesh's offshore wind and solar resources, the power grid needs to be able o
transpor large loads from the coas! further norh inland, while decantralized grids will have to shoulder
a significant part of the residential sector, Offshora wind requires transmission lines 1o the load cantres
of Bangladesh, To do so. pars of the infrastructure of the declining offshore gas sector as well as
workers could be re-ulilised for wind infrastructure. In addition, imlerconnected district heating
infrastructure within cities needs to be extended.
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Enhance Renewable Energy In the Cooking Sector

The use of raditional and predominantly unsustainable biomass 5 still widely common for heat, The
premotion of man efficient cook stoves remains an imporant interim solution, but is naeither a truly-
long-tarm nor sustainable solution o the challenge of cooking because much of the bhiomass used for
cooking is harvested unsustainably and increases the rates of deforestation and soil loss. To achleve
universal access o clean cooking solutions by 2030, phese oul of unsustainable biomass for cooking
and a direct leap from cook stoves to electrical cooking i5 necessary, A recent study” has shown that
electric cooking can even be cheaper than what many houssholds currenly spend on firewood and
charcoal. when high-afficiancy appliances are used,

Enhance Renewable Energy in the industrial & residential heating system

Dedicated support instruments are reguired (o ensura a dynamic development for renewable
technalogies for buildings and renewable process heal production, In the indusiry sector solar
collectors, geothermal energy (incl. heat pumps) as well as electricity and hydrogen from renewable
SOUMCEs can increasingly substitute fossd fuelkfined systems. In the 2.0°C scenario, enewables can
provide 44% of Bangladesh's total heat demand in 2030 and 81% in 2050, The 1.5°C scenario resulls
in a complete substitution of the remaining gas consumption by hydrogen generated from renewable
electricity, Neveriheless, solar thermal, geothermal and heat pump technologies need an enormous
fncrease in installations if these potantials are 1o be lapped for the heating seclar, Both ranowable
energy scenaros would require @ major revision of current invesiment strategies in heating
technalogies,

Promote storage capacities

With the electrification of transport, slorage capacities such as batternes will gain in importance. In
addition, energy storage will increase the flaxibility of the power system for grid integration. load
balancing and & secure and stable supply of elecincity. A long-lerm siralegy to promote storage
capacity should be developed,

Re-direct fossil fuel investments into innovative RE finance mechanisms

To meet the objectives of the Paris Agreement's 1.5°C mit. Bangladesh would need to invest up to
LS5310 billion wntil 2050, averaging WSS B billion per year. This would resull in a slightly increased
price for efecincily genaration over the next 10 years, bul (o lower costs afterwards, as renewables
have no fusl costs, In fact, the additional investment of USS2.4 billion per year needed for renewables,
compared to investments in the BAU case, could be covered 180% by fuel cost savings — adding up to
LIS53.7 - 5 billionfyear in total, Coal and gas power plants on the other hand would continue 1o be a
burden on Bangladesh's economy, And indeed, the cost balance is economically beneficial for
increased RE deployment, compared to the BAL,

100% RE requires innowative finance mechanisms for distributed and stand-alone renewable energy
systams, and research into state-of-the-art RE lechnologies (electric rickshaws and cars, kght rail,
floating solar homes elc.) and heating syslems. The study recommends to nvolve the govemment-
owned development financial instilulion IDCOL, IDCOL could make us of existing micro-cradit models
for SHS and adjust It towards to alectric rickshaws and tri-cycles, Beyond thal, IDCOL would be requirad

18




lo revise current investment strategies in haaling technologies to shift away from fraditional biomass. To
hamess the potential of solar thermal, geothermal and heatl pump technologies roughly USS290 billion
would be required up to 2080,

Sot up capacity building programmes

To ensure a transiion towards 100%RE, whilst maximising co-benefits, pardicipation of the whola
specirum of stakeholders (civil society, government, communilies, academia etc) is indispensable. The
decentralised structure of RE based on SHS in Bangladesh requires a distributed and participalory
system of operation made up of many smallscale inliatives, Therefore, civil Ssociety engagement is
assaniial lo ensure communities are actively involved in this transformational process — be il awarenass
raising, or technology maintenance training. Engagemant of local actors and capacity buikding are thus
crucial elements of a fair and effective transition to 100% RE in Bangladesh.
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