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Background and objective

Solomon Islands is a Melanesian nation, east of Papua New Guinea and comprises a scattered
archipelago of 994 islands. The total GHG emission of Solomon Islands (CO2 equivalent) in 2010 was
618.81 Gg CO2eq for which more than 50% that is 350.46 came from energy sectors.

Within the energy sectors road transport alone accounted for 176.91 Gg CO2eq of GHG emissions.
The GHG emission from the transport sector have substantially increased from the year 2000 where
these were 88.68 Gg CO2eq. Thus, mainly transport sector is critical for Solomon Islands to achieve
its climate mitigation and GHG reduction goals. The voluntary commitments will bring down the
emissions by around 30% by 2030 but will be unable to stop the upward trend in the growth of GHG
emissions. The transport sector contributes hugely to energy-related emissions. The government
wants to reduce the emissions from the transport sector by promoting sustainable transport
measures including promoting alternative vehicle technologies, including electric vehicles (EVs).

Solomon Island plans for rapid expansion towards renewable energy sources; thus it is also
imperative that policies and enabling framework is created to allow for use of electricity produced
from renewable energy sources in the transport sector. From the vehicle growth scenarios, the main
areas that could be targeted are the cars, goods vehicles and the public transport buses small and
big. However, there is no uptake of e-mobility in Solomon Islands. This CTCN technical assistance is
helping the Solomon Island government develop a policy framework for inclusive e-Mobility, a
roadmap for inclusive e-Mobility and a market feasibility assessment for e-Buses.

Objective

e To validate the Policy Roadmap for eMobility in Solomon Islands
e To validate the Market Feasibility Study for eBuses in Honiara



Introductions and Opening Prayer
The meeting was opened at by John Korinihona at 9. 30 am with a prayer and a round of

introductions by participants in the room and a brief introductions from Subash of team at UNEP
CCC, pManifold and CTCN.

This was followed by opening remarks by John Korinihona, Director, from Ministry of Mines, Energy
and Rural Electrification. John emphasised the EVs are important for Solomon Islands to reduce their
dependence on oil which Solomon Islands imports. The current war in Europe highlights the risks this
dependence has for countries like Solomon Islands.

After this Clara Landeiro, CTCN gave her remarks and informed about the CTCN projects in Pacific
region, projects happening in Solomon Islands and eMobility projects supported by CTCN.

In the end Subash Dhar, UNEP CCC provided an overiew of mitigation of climate and role played by
electric vehicles. He highlighted that latest assessment of IPCC informs us that EVs will provide the
biggest mitigation potential for land transport. He also highlighted mitigation potential is directly
dependent on electricity and therefore renewable energy is crucial in case of Solomon Islands to
reduce dependence on fossil fuels and also bring down the price of electricity.

Policy Roadmap for eMobility in Solomon Islands

A presentation was made by pManifold on the roadmap (Slides at Annex |) and there was a
discussion on the following elements of the roadmap were presented

EV Policy Framework

EV Targets

Benefits from EV adoption

EV Policy Measures: Demand and Supply
Impact on Government Budget
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The following points were discussed

Gender : There was a recommendation from gender expert to provide an extra incentive for women.
There was a brief discussion around this and SC was of the view that it can be easily manipulated. It
was clarified that it is only a small incentive e.g., 0.5% higher incentive and was accepted by SC.

Loss of revenues: Due to EVs there will be a loss of revue from fuel taxation and incentives. It was
explained that it has been proposed in the roadmap to offset the revenue losses through increased
taxation on ICE vehicles.

Capacity: Solomon Islands does not have capacity in EV technology and therefore needs to
introduced in curricula for schools.

Raw Materials: Some Stakeholder were worried about increase in demand for materials to
manufuacture batteries. It was clarified this is a global issue and at the global level there are efforts
to diversify away from Nickel, Magnesium and Cobalt based battery technologies.

Waste Disposal: Some stakeholders were concerned from issue of used batteries and need for
regulations on this. It was explained that the roadmap does include recommendations for waste
management.



Transition to EV: It was informed by satkeholders that in Fiji transition has happened in two steps for
from ICE to hybrid and then to EVs. It was clarified that even in case of Fiji to not pursue this
approach and therefore not advisable to follow this step wise approach and directly embark to EVs

High electricity tariffs: Solomon Islands has some of the highest electricity tariffs (around 0.77 USD)
since 95% of generation depends on diesel generation sets and current high fuel prices have made it
even more expensive. Costs of renewable in comparison are lower around 0.2 USD per Kwh.
Therefore John informed that Ministry plans to reform generation and involve independent private
power producers and this can help in bringing down the cost of electricity and bringing in more
renewable.

Market feasibility study for eBuses in Honiara

A presentation was made by pManifold on the roadmap (Slides at Annex 1) and covered the
following

Honiara city Landscape

e-Bus Techno-Commercial Feasibility
Investment Sizing

Impact of e-Bus Fleet

e-Bus and Charging Business & Financing Model
Enabling Policies and Way Forward
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The following points were discussed

Number of buses: Why only 10 buses. This was decided so that overall size of pilot can be limited to
below 2 million USD.

Depot locations : One of the bus locations is in the flood plain area. It was clarified that bus routes
and depot locations identified together local partners (Honiara City Council)

Bus Sizes: The project proposal has 7 m buses and why not use 12 m buses. This was discussed with
the local partners and the approach taken is to allow flexibility for operating the buses using a
private bus operator or a public transport entity. The Honiara City Council suggested going for a 20
seater bus in place of a 16 seater bus.

It was calrified that the study is indicative and more details can be finalised during the preparation of
a more detailed proposal to finalise the number of buses, depot locations and bus sizes.

Charging standrards: Under National Roadmap we do recommend for adopting a charging standard
and global the movement is towards CCS standard.



Annex

Annex 1 Agenda

Introduction to Solomon Islands E-Mobility Policy

Session 1: Policy Roadmap for e-Mobility in Solomon Islands

15 mins Welcome and round of introductions Johr\ .
Korinihona
. . Deputy Director
10 mins Opening Remarks by CTCN NDE / MECDM ccb
Michael
5 mins Objectives of the Workshop If: a'e
9amto 1l Ha’apio
am 10 mins UNEP / CTCN Remarks Clara Landeiro
10 mins Mltlg§t|on of Climate Change and role of electro UNEP CCC
Mobility
30 mins Presentation of the Roadmap for e- Mobility in oManifold
Solomon Islands
30 mins Discussion and Inputs from stakeholders All
Tea Break (15 mins)
Session 2: Market Readiness for e-buses
11:15amto . . o .
12:15 pm 30 mins Presentation of Market Feasibility Study pManifold
30 mins Discussions All
Lunch Break
Session 3: Training on fleet planning of eBuses
¢ Elements of e-Bus System and Planning
lpmto2 e Battery, Charging infrastructure Selection, and | pManifold
pm impact on e-Bus operations
Q&A
e e-Bus Routes & Depot Selection and Network
Planning
2pmto e e-Bus Charging Strategies, trade-offs and pManifold
3:15 pm overall fleet performance
Q&A
e e-Bus Life cycle Costs, Battery life, and
3:15 pm to Optimisation pManifold
4 pm
Q&A




Annex 2 Presentations
Presentation on Mitigation of Climate Change and role of electro Mobility

Subash Dhar -
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Final Workshop
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Pathways for decarbonizing transport technologies
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Trends in EVs

GLOBAL BEV & PHEV SALES ('000s)

= Flug-In Hybrids
== Battery Eleciric Vehicles
—EV Market Share
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*Electric vehicles powered by low-
emissions electricity offer the
largest decarbonisation potential
for land-based transport,” IPCC
SPM C8

*Upcoming Challenges
*Increasing costs of raw materials

*Disposal of batteries



Life cycle emissions of
different technologies
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Electricity Generation Costs: Barrier & Opprtunity

* 98% of electricity generated for
Honiara grid is from diesel
Levelized Cost of
Generation for Solar PV
generators.

e Fuel cost for diesel generation in
Honiara grid is US$0.29 /kWh.

¢ Solomon Power’s Electricity
Generation cost is US$ 0.41 /kWh

* However levelized costs of Solar
PV is much lower US $ 0.048
/kWh
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Source : IRENA (2021), Renewable Power Generation Costs in 2021

Outputs under the CTCN Technical Assistance

v'A National EV Policy and Market Readiness Framework
v'A Policy Roadmap for E-Mobility
v'A Market Feasibility Report on e-Buses

v'A concept note for GCF on e-Buses

v'A Final Consultation Workshop
v'A Finalised Public Awareness Report on EV’s

UN&
anvironment
eame

uuuuuuuu by



E Mobility Initiatives

10

A new declaration signed by more than 100 national governments, cities, states and major car
companies on zero-emission cars and vans to end the sale of internal combustion engines by
2035 in leading markets, and by 2040 worldwide.

A new World Bank trust fund to mobilise $200 million over the next 10 years to decarbonise
road transport in emerging markets and developing economies.

UNEP’s Global Electric Mobility Programme supports more than 50 low-and-middle-income

countries with the shift from fossil fuel to electric vehicles. More countries being added under

GEF8

Green Climate Fund has recently funded several large eMobility programmes (450 million

eMobility in Latin America,

Next Steps

* Policy Roadmap for eMobility
* Market feasibility report on eBuses

* GCF Concept Note

10
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Presentation on Policy Roadmap on eMobility

Final Disseminafion and
Awareness Workshop

29 August 2012

Feasibility Study for Low Emission
Land Trarsport Sectorin
Solomon Islands

EV Policy
Roadmap for
Solomon Islands
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- Coverage

1. EV Policy Framework

EV Targets

Benefits from EV adoption

EV Policy Measures: Demand and Supply

Impact on Government Budget
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EV Roadmap
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EV Policy
Framework
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- Proposed E-Mobility Targets for Solomon Islands gin 2035) |
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- Benefits from EV Adoption Ro22-2035) |

Fuel Import reduction
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Fuel Savings P 1%
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- Benefits from EV Adoption po22-2035)

GHG Emission reduction (C02) GHG emission reduction
% Total CO2 emission reduction B g9 = Two Wheeler
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Tons ® Thee Wwheeler
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Air polution emission reduction Persoral
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- Policy Balance is important to evolve EVY Ecosystem in Solomon Islands
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- Making EVs Affordable
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- Providing Purchase subsidy for EVs

Reducing Subsidy over the periofd of 15 years
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- Proposed Differential Taxation for EVs

ncentivising EVs
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- Proposed Differential Taxation for ICEVs
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- Other measures for EV¥s Demand creation
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Growing Charging Infrastructure
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- Standards for Growing Charging Infrastructure
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Reforming and growing Energy Infrastructure
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™

V chargng GWh) T ks st by D]

C 4 T — b B

s
Toooe
— b

PIBEE U et hesert el

ionme - Foursa b alat Puract ol

s W ha aler
b it

v Fragvbanars st o farsl
Trary Darara Indalas an Ekrar

Improving Grid occess in wban and rural

+  Govemrment and pd vete investrnents in Nafiond
Grid exparsion

Encourage (DRE) mini grids foy Govt. and
Privote players) fo inte gate EVs fincluding plugr
in chargng and swop battenes ). Allowecsy and
lower infenast rate of financing for Distilouted
renawcikle energy (D REs)

(Integration of renewable eneigy souices for BVs)

The exdsting c ontibution RE in Sclornon gid is low, RE Integredion will help to Cleoner the source ond energy

(.

[ Improve focilitofion by DISCOM for
enabling smat BV Charging ot homes
and workploo es including RE
irte gration:

Encourage horme and work place

charging through inc enfivising

Ercourage end-users and incentivise to aclopt sclar
rocf tops forirmproved aec ticity access.

Allownet rmeteing for Sclor iocf fops.

Extending/ bundiing right fisccd incenfives for sclar
rocftops ond BV charging for residlential and
corrmecicd usars.

phivorte users fo set-up srncrt
. chargess of home ond work places

AN

Synergies with Renewable Energy Road Map In Solomon Islands

* Solornon blanas Electricity Authority, frading as “Solomon Power” [SP), has
targeted 100%% RE in the Honiara gid by 2080 in its business plan.

For airring RE 100%, it is necessary fo infoduce a considercble armount of Sclar
PV, improve flexibility on the grid side and ; alsoincluding energy production
from hydro and wind energy sources.

—

hepared by pManifcld | Consorfium wilh INE
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- Building Local Industry Capacity & Compelitiveness |

: ¥ / tncowoginglood EV assermbiing i E (" £vs Quality and Safety Standarcs A
N :‘c:x:qus on BV, sub systerms and ron \ +  Forrulation of BVs Guddity and Sofety
stanclard: for sedeimport and locd
+ Bearrpfion of import duties on BV aub- proclucfion ; :
systerrs ond rowy rnarterials +  Clecr definifion of nofiond standcrds for
7 EV chairging [AC and DC across vehicle
P '--\ 2 segirnents and locafions ) /
( ] < EV Filots and Deployrment e
\ + Suppoart for BV pilots and Experimentafion P
( ﬁ ) < Naional RED Centres on Evs
\ J q « Btaklishrment of hdustry-Ac oclerria BV:
Centre of Baellence (COE)

— "/i\fs Training and Capocity Buildng
/EI \ / * Setup EVE Thainihg and Copacity Building

ecosystern
\_/ + Encourage Technical Uhiversifies/ Institutes,
skl councis fo develop degree and
vocafiond couses in BVs ond broocder e
okility.
* Strengthen BV repair: and senices across
the natfion

Prepared by pianifold | Conscefum wilh UNEP COC \

- Stricter Emission norms and other Supply side measures for EVs |

/fws VeHhcle classificatfion

\ /Emssbon standarcs and polluion control
3 / Vehicle clasification sysem evision to

Devaloprnentof robust pollufion

u rnecsurarment and contral systesm with differenfiate EVs (ond any otherfutue
annual rmendatory Pollufion Test vehicle technaologry)

+  Shcter Vehcle amisdon standanck cnd «  Greannurrber plates for BVs
erforcarmentfor ICEVS [new vehicle/ pre- *  Meointaining sorme vehicle rurmbber
owned) throughout vehicle life(fill scrappage)

*  Shicter fud standards for petrol, ond \

\ diesel

Frapared by pManichd | Conscelium wil h UNEF \
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Defining and enforcing End-of-Life measures

(5crap and safe disposal/recycle)

o /" ., — -
II.' N\ X | Ual'iclle_ scroppoge ngdelinesl : i« ¥ Y /Bamryre-meaﬂdrecycle guide lines
,_.; g4 / + Defirition of Nafiond guiddines for vehicle | fesees * Qutline environrmentd guidelines for
\/ "\, scroppoge bothforcormmercial and b bettery reuse and recycle
possenger vehicles * Suppart setting up batlery moycling
» Nomdate Bderndec Procuc ers Responshility facilifies
(EPR) by for OEMVE to set-up cdlection
centers and rec yoling facilifies
S /
— P
I a [ Retrottment allowance M
\ g | * Allow retrofit of ICEVs to E\S following scfety
&/ | stonclorck

Prepared by phanifcld | Conscrium wilh UNEP COC \

Short term  Medivm ferm long term
2022-2025 2026-2030 2031-2035

-
2 $5.1 S 10.6 563
g Mn Mn Mn
o
o
[rr
$2.6 S 186 $ 58.8
Mn Vin Min

Prepaed by phanifcld | Conscrfum wilh UNEP CCC \

21



- EV Adoption Cost to Govemment

Long Term

thedium Term

B Targets
BV Annual sakes Tanget (%) #ofsale
b (7 % of stock o
hn USD £0 187 £.7 263
4. 24
b) EV Charger Capital Subsidy N o 01 0z 0.3 0&
<] EV Public Awareness Progmm N 5D 03 0.7 1] 1.3
Il mpoct on Tax Revenue due fo change in
vehicle Taxes
Taxrevenye collected on ICEWS @ N s
REISase i To NS 491 1067 135.9
Taxrevenue collected on ICEWVS @ No wn 50
change in Taxss 49.1 T 1083
a) addifional Tax Revenue collected fom, N D
ncrease in faxes on sale of ICEVs . 2 2 3
Taxrevenue collected on EVs @ Mn WD 25 o3 6.4
Decrease in Taxes
Taxrevenue collected on Evs @ No Mn S0 75 440 7247
Change in Taxes
b) Loss in Bevenue collected fom, Decrease wn USD
) e Suces on 2o o B3 (50 (24 03 (o2
1l Netimpacton Yehicle Tax Revenue atier #in USD
change invehicle fax structure [a +10 (5.0) 7 17.4 107
b]

Frepared by pManifcld | Co

I mpoct on Tax Revenue due fo change in
Fuel Taces

Tax revenue collected on sale of gasoline N s
@ noease in fuel tves 182 229 25 .08
Taxrevenue collected on :ale of gamoline n S0
@& No Change in fuel taxes 17.5 172 14.4
a] addifional tax revenue on sale of N s D
gmoline 0.7 57 1.3 17 4
Taxrevenue collected on sale of diessl @ n LD
nerease in fuel foes 445 582 75.7
Taxrevenue collected on sale of diessl @ N WD
No change in fuel tases 428 a7 45.4
b) addifional fax revenue on sale of diessl n WD 17 144 302 45
v Netimpocton Fuel Tox Revenue ofter fin USD
change in fuel fax struchire [Iva +ivb] 24 203 41.4 £47
W1 Netimpacton Tax Revenue afier change ahn USD
in both vehicle and fuel tax struciure [ 11 (2.6) 184 58.9 747
+ 4
vil  overall cost o Govt. (I-v1) #n USD 84 (43 (527) (45.4

hepaed by pManifcld | Consorfium wilh UNEP CCC
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- Proposed E-Mobility Roadmap for Solomon Islands

EvTarget

B Chargars Targed
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s
vai
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1 |
Thank you !

Fahd Begdim Seudamini Telrg

Chairma n & Managing Director Engagement Manager
481 656105 4880 Tra rs port and e Bus Fleet Phnning Ecpert

mhultegde @amanidiem 491 77958 30015

saudh miniteh ng @pmanib dcom

Subesh Dher Telst Murs hi

UNEPCCC UNEPCCC

subsshdhla r@unompm @ bt.munshi@un o

Mic ho= | Happio Dars hini Ma ladevia

Clirra tea nd Enviro nment Expert Gender Ecpert
mhaa pic Egm ilcom e rzhin i e ha devia @3 heupi sl o n

—
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Presentation on Market Feasibility Study on eBuses

Final Disseminafion and
Awareness Workshop
29 August 2022

Feasibility Study for Low Emission
Land Transport Secfor in
Solormon Islands

Market Feasibility
for e-Bus in city of

Honiara
Prepared for Supported by Prepared by
*
- PCTCN UN@ BmaNIFoLD
g}‘ Climate Technology mr-m:‘ S —— . & "
et SR e b it Nk ity WUNOPS pitcni 0ld Business Solufions Pyt tid.

Frepared by paianifold | Consorfium with UNEP CCC

\

- Coverage

1. Honiara city Landscape

Z
3.
4,
5.
6.

e-Bus Techno-Commercial Feasibility
Investment Sizing

Impact of e-Bus Fleet

e-Bus and Charging Business & Financing Model

Enabling Policies and Way Forward

Prepared by pamanifad | Consorfium with UNEF CCC

—
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Honiara city ' g,%?;if andscope of

Landsca pe * Existing Fleet composition of

in the city of Honiara

» Desired e-Bus Type and Fleet
Size for First Deployment

Frepared by paniiold | Consorfium with UNEP CCC

- e-Mobility Policy Structure

Phase | : EV Policy
Roadmap

Prioritised e-Buses
for Intracity Public
Transport

nbona

Phasell : Market feasibility
for e-Buses in City of Honiara

Honiara

®1@ 1@

Frepared by paanitold | Consorium with UNEF CCC \
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- Existing Fleet composition and Selected e-Bus Type for First Deployment

Private Bus Operator Desired e-Bus Type and Fleet Size for First Deployment

Based on consultations with
Honiara City Council:

* Noformal Public Transport Authority
inHoniara
* NoDepot in Honiara

7 m ACStandard Floor buses
are chosen for first e Bus
deployment because;

+ Low ROW in the city

Total Operatioral Buses a00+ * Bigger buses consume more
T A energy which adds on tothe
: L ) — : higher battery capacity and
Rassenger Capacity 15-30 7m higher costs
Aug distance/day/bus 150-200km
' Aug. Fare 0.3 USD/trip | l
Auvemge daily ridership per 15 A("
| Du pertnp : Standard Floor
Cpemtiors Urs cheduled

Soace:local conseltwdons

with UNEP CCC \

e- BUS Techno_ Depot and Routes Selection
. Routes Energy assessment
Commercial il

Siei Battery sizing
Feasibility Charging strategy

Proposed e-Bus deployment
Proposed e-Bus operatiors

Frepared by ol s um wih UNEP CCC
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- Selected Depot and Routes
Proposed Depot at MID building 2 Routes are selected for
selected for electrification electrificaion

Large va@nt land which will be able toset
up the new propoms ed facility
* Nearthe Honiara city Market which ha
hightrafficand passenger demand

Vacant land behind MID building
Identified for new Depot

b routes were identify intially namely 1) Honiara
City markat to Al Gty mall 2) Honiara City markat
to Kakambona 3) Didao Circular Route 4) Honlara
City Marbet-Tuvaruhu 5) Honiara City Market
Circular {via Guadalcanal Memaorial) 6) Honiara City
Market Circular (via HE& M Enterprae )

Among these 6 routes are final s elected for
electrification & follows;

e e e e e - —-—-———————

R1: Honiara City
= Market to AJ City The selected routes are,
mall ) ¥ Longest withmore
7.3Km oneway distance travelled per day
¥ TheeBusTCOof theroute
R2: Honiara City isestimatedtobe1.61
- Market to USD/km (with selected
Kakambona )  scenarios)

5.3km cneway

—

Honiara City Market- AJ City Mall
e He Gity Market Circular via Guadalcanal
P mr-.. ket Ci "‘Ullm.h -.‘T 1 o _‘

28



- Route energy consumption (for7m, AC e-Bus)

R2 has higher energy consumption |
between 2 selected routes - _ 080 o
E é Q60
ié Qe
g a0
R1(Honiam City Merket 10 &1 City mall) P2 (Honiam City Market 1 Kakombote)
Foute
Energy consumption 0.72 0.79
[kWh/km]
Key Outcomes U nits R1 R2
Honiara City Market to Al City Mall Honiara City Market to Kakamb
Total Energy Consumption KW&h 10.6 a4
Existing number of Bus &s N I‘c'!S 65
Avermgespeed Emph 16 16
Average pms enger ocaupancy Pax/trip 14 14
Pax/round trip 28 28
Round Trip Distance Km 146 0.6
Round Trip Duration Hr 1 00:55 00:40 W

UNEF CCC

- Battery Size and Charging strategy selection

Scenario assessment

80 kwh & 118 kwh Battery & Charging Total Cost of Ownership (TCO)
Initial battery size alterna tives Scenario assessment

Assessment
| Batterysie BO KW h | 118 kh
ol
I | Charging stmtegy Owernight+ O pportunity Cha g ing
r—* e - -
' . : - : 118 kwh
i Charging Location @ MID Depot [Phce identified. Notdevelbpad) : is the minimurm battery size
= _I b - required forsmooth e-Bus
operation with lowest TCO
for selected 2 routes
Overnight +
Opportunity Charging
Initial Charging options and strategies identified @ MID Depot
Fast DCchargers plug-in type chargers {Scenario 2)

Overnight @ MID Depot + Opportunity charging @ MID Depot after every round trip

—

Prepared by paanifold | Cons

um with UNEP CCC
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- Proposed e-Bus Architecture

Specs: 7m AC, 15 seater

m FAeet Size: 10

Battery Technology: Lithium ion
Proposed Battery Size: 118 kwh

Charging Technology: DC Fast charging

Charging strategy: Ove might + Opportunity charging @

MID Depot

Charger size:

* 3 Nos. of 55 kW DCFast Chargers | MID Depot
Location

«  Peak Power requirement 165 kW

« Total Energy Demand: 1,337 kwh

Prepared by paanibald | Consorfium with UNEP CCC

Rationale

select 2 routesis 10 e-Buses
« Fleet size determined based on 1:t
pilot investrnent limitations

I «  Number of fleet proposed across

route level energy demand and ensure
smooth bus operations

I *  Minimum battery size required to fulfil

round trip. This allows keeping SOC
between 40-60% which is good for battery
life

« Chargingfacilities only at the depot
reduces the investments

«  Optimised charging sche dule between e-
Buses across both routes allows for better
grid load management

’ «  Opportunity charging is suggested in every

—

- e-Bus Operations on R1 (Honiara City Market- Al City Mall)

Overnight Charging

IN CHARGE OUT Hon@araCity
-mD O ﬂ”"‘ Markat /-
2 Hrs Charge +5 min bgistics '-rs"’" 'Db"m} !

15(
Opportunity Charging = -( - : Q e

IN  CHARGE OUT

Forward trip| 7.3kms| O30 Hrs| 5.1 kWh

'
" Al City
(msre T e

/ (End Point)

Return trip| 7.3kms| 0025 min | 5 5 kwh

00: 15 Hre C harge &fte revery mund trip

MID Depot

+ Total Operational Hours: 15 Hrs

* Noof e-Buses in RL: 6

« e-Bus Headway: 16 Minutes

« Average Trip time (peak): 00.55 Hr

+  Round trips per bus per day: 12
«  Average distance travelled per
bus per day: 168 kmn/bus/das™

¢ The (o Bas wont v SO0 F0.MO%S (e 12 (rip in & coy with (e prOposG v dole . Hancaforth o

g y s |

with UNEF CCC

Prepared by

30

Energy Requirement per kne 0.72 kwh/km
Average daily Energy consumption per bus: 121
kwwh/day
Mumber of Charging Events: (Total 12)

o Ovemight charging=1

o Opportunity Charging - 11
Number of e-Buses shared per charger:

o S5 kW DCFast Charger (Ovemight +

Opportunity) - 3 busfcharger

—



- Charging Strategy for R1

Route 1:1-Bus SOC % St StOm s
100k - At r20h of ety de mdeSon
AU o o O T A O O O S S S O | S A, e S, |
»et | . ; I
0% : b i / I
e TN ot ” au™ / I
on ' TR cean ‘V‘N\( I
Y : it 5200 \N I
i I aagn '
20 I " % I
20k 2zt e 0% ]
1k
o . - g
o000 3] L E o800 200 1300 =00 2100 00
Opp Chargi D wemnight Charging
Ltz e wﬁm“‘ n | -mh-'hn o -
2 a— T
Bus Charger et
L1 2Ffast DCChargers (55 kW) @ Depot 118 kWh - Liion battery

T fleet wtileation 1% chamger utilmtion G8yan ik

um with UNEP CCC \

Investment Sizing » CAPEX Requirement
« OPEX Requirement

* Total Cost of Ownership
(TCQO) for the
Recommended e-Bus Option

Prepared by paaniiold | Consorfium with UNEF CCC
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- Investment required for e-Bus deployment set-up

for 10 e-Buses

o O O O O
eBus Battery Charging Total Equipment Land
/o mttery)

v Infrastructure No Existing
Avg. Cost per 110,950 37,157 16,326 Depot.
Unit usp uspD usoD Green field
inchading all taves land and
depot to be
setup

Total cost for
Fletet/compiete i 0.37 0.08 1.52 ~1.9 Mn
Ret-tp Mn USD Mn USD Mn USD MnUSD usp*

T cod {3 aof cocoem ad ix T00 Mol
¢ T foher{iimes 3 e (3 o imcl s of sclar RE o i (0 sopgly powes for EVTRangug. TRNS & Comate redas om of fiw opfinar sonmanio.

Prepared by pianifold | Consorfium with UNEF cCC

- Investment required for e-Bus deployment set-up

for 10 e-Buses
= D  ® ©® @

Electricity Annual Insurance Total

Maintenance Cost Mn USD

[Year
Avg. Cost per 0.77 0.003 0.6%
Unit usD/kwh* usD/km Total
Sncliiliivg all Ecaai Vehicle cost
0.55 0.02 0002

Avg, Total cost Mn USD Mn USD Mn USD 0.57

for Fleet/Year JYear /Year JYear Mn USD

¥ s oeriing e it ing gl wlcEricty il Tonff @s pev Ouc 2002 Tonf order.

artium with UNEP CCC \

¥ prianifcld | Co
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- Total Cost of Ownership (TCO) for the Recommended e-Bus Option

2.00 4.3k
161 27X Recommendation
1.60 — 137 . +  Itisrecommended to exempt the
non-fuel charges (.42 USD/kwWh)
— on fuel, to bring down the TCO of
_ 120 216X the e-Bus
E 1.5% « Itisrecormmendedto integrate RE
2 0.8 - will also reduce the electric tariff
= 080 1K —— 0.56 1X (0.2 USD /&Wh) to bring down the
TQO of the e-Bus
0.37 — 0.37 *  However forthe e-Bus to achieve
0.40 — parity with the ICE bus a tariff of
i 0.06 USD/kWh is recommended
— H = =N =
ICE- Bus E-Bus m E-Bus 7mwith E- Bus 7m (with E-Bus 7m (with E- Bus ?m (with
without Incentives noemives and  Incentives and &
Incentives non fuel tariff  RE integration

exemption) tariff)

Ews Segments

WVehicle Cost MBattery Cost M Charging Infra Cost ™ Fuel Cost @ AMC Cost Minsurance and others Cost

orfium with UNEP CCC \

Prepared by

« Fuel Savings

» GHG emissions Reduction
» Direct economic savings
» Indirect economic savings

Impact of e-Bus
Fleet

Prepared by padanifold | Consorfium with UNEP CCC
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- Impact of e-Bus Deployment

for 10 e-Buses

Fuel Savings GHG Emission
ferer fatn) Reduction pwr igesms)
~316 ~3,148* [ ~3,750**
Million Litre Tons Tons
Direct Economic savings Indirect e conomic
from fuel savings puwrigeime) SAVINGS prerifesims) -~ ey
~ © 2,000+ !
19 ~04 ! trees saved |
Mn USD Mn USD St
- T g Gri 3 o oo ¥ L -1 P 2023
e L RE sopply for £ GEng D ogh ® of e-Bumas

g Py, ¢ o
]
Prepared by paianifold | mcbility for afica \

e-Bus and . Blusmes‘s Model |
« Financial Analysis of e-Bus

Charging Deployment
Business &
Financing Model

Frepared by paanifold | Consorfium with UNEF CCC
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- Business Model for e- Bus deployment

Existing ICE Bus Busine

Edsting ICE buses procurement

modelsin Honiora 1. privately opemted buses wan fare reguiated by City of Honiara

Potertim| e - Burse cBiss e-Bumes Chargery’

Buziness Modek 0 Opemtions Miirme rance Setup

and O&M

Potential
Busi Donor e-Bus
usiness agency 451G Opeatorfs) Opemtorfs) Supplier/Private  Power Power Opemtor(s
mod els for 0Tt Opemtorfs) (P CPO (5P RE- )
Private [
e-Bus Opamworf)
Operations SOE4HIC  Domor SOE (lmsing  Priate e-Bus Solemon  Sokmen  Priate
[Lemzing fom agency 456G o Priate Opemtorfs)] Sepplier/Private  Power Power [SF] Opemtor(s
0 s pport4 0 peratorfs) Operators) 5P/ CPO 7 RE-IPP ] Ezcrow
OE o SDE)

C- Taraman caenes Savcnmens
TOU- bore Cwred s

—

- Proposed Business Model 1: Pivate Operator Ownership

Funding Sources

i r:‘.;.;n:g:' : = ) : e Equity Contribution from
=] S0 — : Private Operator(s) i
: " Agaregton, : Equity Contribit ion () i
............................................. B e mec nmsem e e e e ha e e e
T t
e-Bumand 4 T I e

Co-omdirmtion

Passengers

ElctriclySupply @ = = = e = e - - -
Dermand-side

| Servke Flow —+ Cash Flow =

—

Supply-side

um with UNEF CCC

Prepared b nitold | Co
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- Proposed Business Model 2: Leasing from SOE
e vy T

i 6) +

Dermand Aggregatio n+ CAPEX (§)+
AMC(5)

I
Service pay memts Met
of leme amo umt

Co-o i rmtion

ElactrickySupply | = = = o -
Dermand-side

—

SLopN-sid E.smeer»w—- cwnm—-i

nifcld | Cons with UNEP CCC

Furding (for irfra of first e-bus d

! 10 e-Buses

@ 1.52 Mn USD

"V E stime trd CAPE X incleding @-8 wses, chavgers, other infreend @xes

e-Bus Planning & 10e-Busss Pilot i Secord bchof De-Buss Third tetch of & o Buses
Proc urement '
Deployment Phing | 0ebus 14 TS5 0 Binss
schedule for '
Wb nito ring 8: First pilot lea rning 2 md @ e ity bilding Cipacitya md fleet exp mionand
Short term Copacity Bulding rebted ca@c ity building

'
T

Typial Procure ment and Opemtio mlsationtimelines e-Bue

. . . . 4 . . i . .
o] 4 3 12 16 20 24 28 32 36
Terdenng Ordering Delivery Operatiorsa nd stabilization

36



Enabling Policy measures for
e-Bus adoption

Enabling Policy

Measures for e- Long tem e-Bus deployment
Bus Adoption pian
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I .
Thank you !

Rahul Baglia Savdamini Telang

Cha irman B Mamaging Dimc tor Ergagement Manager
+41 9561084480 Transport and e-Bus Fleet Planning Expart
mhul.tegda® prenifold com +91 77988 3005

saudaminiteng® pmanifold com

Subash Dhar Talat Murnshi

UNEP CCC UNEP CCT

subashdlar@®unom ta it muns hi@un.om
Michael Ha'ppio

Climate and Envimonment Expert
i il

m with UNEP CCC
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Annex 2 Pictures

39



Annex 4 Participants

Online participants

No. | NAME INSTITUTION
Clara Landeiro CTCN
Subash Dhar UNEP CCC
Talat Munshi UNEP CCC
Rahul Bagdia pManifold
Saudamini Telang pManifold
Sujith Vishal pManifold
In person participants
# Name Position Organisation
1. Mr. John Korinihona | Director Ministry of Mines, Energy & Rural
Electrification (MMERE)
2. | Mr. Michael Ha’apio | Local Consultant
3. Mr. Fred Wareau Deputy City Clerk Honiara City Council
4. | Ms. Agnes Takutile MID Officer Central Projects Implementation Unit,
Ministry of Infrastructure Development
5. | Mr. Samuel Kekou Senior Energy MMERE
Officer
6. | Mr.Sammy Airahui Climate Change Ministry of Climate Change, Environment
Officer Conservation, National Disaster
Management & Meteorology (MECDM)
7. | Mr. Elvis Bwaa Advocacy Officer Solomon Islands Chamber of Commerce
& Industry (SICCI)
8. Mr. Demecrito CEO - Ela Motors
Sayman Administration
9. Ms. Rieka Kwalai Principal Fisheries | Ministry of Fisheries & Marine Resources
Officer (MFMR)
10. | Mr. Nafitalai CEO Development Bank of Solomon Islands
Cakacaka (DBSI)
11. | Mr. Jeremiah Gadi Electrician MMERE
12. | Ms. Nancy Raeka TNA Co-ordinator | MECDM
13. | Ms. Nelmah Joseph Ministry of Finance & Treasury (MOFT)
14. | Mr. Slade Ririmae NGO
15. | Mr. Wycliff Tupiti National Policy Implementation Monitoring &
Consultant, Evaluation Unit, Office of the Prime
Minister & Cabinet (PMO)
16. | Mr. Cyril Rachman Solomon Islands National University
17. | Mr. George Herming | Director Government Communication Unit, Office

of the Prime Minister & Cabinet (PMO)
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