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The development of an Electric Vehicle (EV)-focused Inter-State Bus
Terminal (EISBT) in Meghalaya is a transformative initiative that marks
a pivotal shift toward sustainable, eco-friendly public transportation
solutions in the region. This project aims to overhaul the existing
transportation infrastructure by leveraging the latest EV technology,
introducing a model that prioritizes efficiency, environmental
stewardship, and user-centric services. This initiative is expected to
boost the entire EV ecosystem, which is particularly beneficial in the
Himalayan region, where cities are compact. Adopting such advanced
transportation solutions will facilitate smoother, cleaner, and more
efficient mobility in these densely populated areas.

Enhancing Transportation Infrastructure

Central to the projects vision is the modernization of Meghalaya's
transportation network. The EISBT is designed to serve as a nexus
for electric buses, facilitating seamless inter-state connectivity while
minimizing the environmental footprint associated with traditional
fossil fuel-based transportation methods. This modern terminal will
feature state-of-the-art charging stations, including fast and slow
chargers, to ensure that electric buses are always ready to efficiently
serve the commuting needs of the population.

Service Efficiency

A commitment to improving service efficiency is at the heart of the
EISBT project. By introducing electric buses equipped with advanced
technology, passengers will experience reduced waiting times,
increased reliability, and enhanced comfort. The project envisions a



transportation system that not only meets the current demand but is also scalable to accommodate future
growth in passenger numbers. Additionally, the project will integrate Intermediate Public Transport (IPT)
with the ISBT, providing spaces for e-vehicles to charge and park, further improving efficiency. Intracity
e-buses will also ply from the ISBT into the city of Shillong, approximately 9 km away, helping people
access the ISBT more conveniently.

Reducing Carbon Emissions

A key objective of the EISBT project is to significantly reduce carbon emissions, aligning with global and
national sustainability goals. Transitioning to electric buses will decrease the reliance on fossil fuels,
reduce greenhouse gas emissions, and contribute to climate change and air pollution. This shift is
expected to profoundly impact the improvement of air quality and the promotion of public health within
the region. Additionally, the project explores integrating renewable energy sources to power the charging
infrastructure, further solidifying its commitment to environmental sustainability.

Promoting Sustainable Public Transportation

The project represents a holistic approach to developing Meghalaya's sustainable public transportation
system. By focusing on EVs, the initiative not only addresses the immediate need for efficient and reliable
transportation but also sets a precedent for future developments in the sector. It underscores the
importance of embracing green technologies and sustainable practices to mitigate the adverse effects
of climate change. This project will also increase awareness of sustainable transportation solutions in the
northeastern states and across the country. This heightened awareness could encourage other states to
adopt e-buses and other EVs, thus boosting the overall EV ecosystem and promoting more frequent use
of EVs.

Key aspects of the report -

Introduction and Background

Meghalaya's transportation system, heavily reliant on road transport, faces challenges such as traffic
congestion, pollution, and inadequate road transportation facilities in many regions. With the introduction of
Meghalaya's EV policy in 2021, there is a focused drive towards promoting the adoption of EVs, highlighted
by the current minimal presence of EVs in the state's vehicle registrations.

Project Goals and Objectives

The project aims to transform the existing ISBT into a hub for EVs, prioritizing sustainability, environmental
stewardship, and stakeholder engagement. By facilitating the operation of an electric bus fleet and
leveraging a well-designed EISBT in Shillong, this initiative seeks to reduce dependency on fossil fuels
and minimize environmental pollutants.

Project Description and Technical Requirements

The project encompasses a detailed analysis of the ISBT's location, existing facilities, and the requirement
for expansion and modernization to accommodate electric buses. It includes specifications for the electric
bus fleet, charging infrastructure requirements, and the integration of energy management systems. The



electric bus market in India offers several models that meet these technical specifications, with various
manufacturers providing buses suitable for different operational needs.

Financial Analysis

A significant portion of the report is dedicated to the financial analysis, which includes cost estimation
for ISBT development, Capital Expenditure (CAPEX), and Operational Expenditure (OPEX). The analysis
explores funding sources and financing options, emphasizing the projects economic viability and
alignment with Meghalaya's smart city initiatives.

Sustainability and Environmental Impact

The project underscores the environmental benefits of transitioning to electric buses, including reducing
CO, emissions and integrating renewable energy sources for charging infrastructure. It aims to promote
green building design and energy efficiency measures.

Stakeholder Engagement

Identifying key stakeholders and devising engagement strategies are crucial components of the project. It
aims to involve public consultations, community involvement, and awareness campaigns to ensure broad
support for the initiative.

Conclusion

The development of an EISBT in Meghalaya is poised to significantly impact the state's transportation
sector, offering a sustainable, efficient, and environmentally friendly alternative to conventional bus
services. It sets a model for future expansions and contributes to the broader objectives of reducing
carbon emissions and promoting clean energy.

This project not only aligns with Meghalaya's transportation and environmental goals but also sets a
benchmark for sustainable public transport development in the region. With detailed planning, stakeholder
engagement, and a focus on sustainability, the EISBT project represents a forward-thinking approach to
addressing modern transportation needs while contributing positively to environmental conservation.
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C HAPTER

Background information on Meghalaya's transportation
system

Meghalaya, a landlocked state, heavily relies on road transport as
its primary mode of transportation. While the capital city of Shillong
enjoys relatively robust connectivity, many other regions within the
state need more road transportation facilities. However, Meghalaya
maintains connections with other cities across India through road and
air networks, ensuring accessibility to various destinations.

The Meghalaya Transport Corporation (MTC) is a crucial public entity
facilitating bus services within Meghalaya and neighboring states.
Within the city, transportation predominantly relies on road networks.
The state maintains an extensive road network spanning approximately
7.633 kilometers, with 3,691 kilometers of roads paved with blacktop.
These roads, including NHs, efficiently link Meghalaya with Assam,
Mizoram, and Agartala, ensuring seamless regional connectivity. Both
day and night bus services operate within the state, connecting major
towns across the North East. Furthermore, private bus and taxi services
complement the public transport system, enhancing accessibility and
mobility for residents and visitors.
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Figure 1 Vehicle Registration in Meghalaya

Source: Vaahan Dashboard

According to Meghalaya's vehicular registration data, there has been a consistent increase in vehicle
registrations from 2015 to 2019, with an average annual growth rate of 13%. However, in the financial year
2020-21, there was a notable decrease of 29% in the state's vehicular growth. Conversely, in the subsequent
financial year from 2021 to 2022, there was a significant rebound, with a remarkable increase of 37% in
overall motorized vehicular registrations, resulting in 5,19,258 registered vehicles.

Trend of EV Vehicle Registration in Meghalaya
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Figure 2 EV Registration in Meghalaya

Source: Vaahan Dashboard

As of the latest data, the total number of registered EVs in Meghalaya stands at 189, constituting a
mere 0.03% of the total registered vehicles in the state. Despite this relatively low percentage, there is a
noticeable exponential growth trend in EV adoption within Meghalaya. This growth is particularly significant
considering the overall increase in registered vehicles in the state over the past two years.
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Figure 3 Vehicular composition of EV fuel-based vehicles in Meghalaya

Source: Vaahan Dashboard

According to the vehicular composition data for registered EVs in the state, the breakdown is as follows:
58% of the total EVs are accounted for by the 2-wheeler non-transport category, followed by 21% of light
motor vehicles. Additionally, 16% of the EVs are categorized as Three-wheelers. The remaining 4% are
classified as large goods vehicles, while medium goods vehicles make up only 1% of registered EVs.

ADMINISTRATIVE MAP OF MEGHALAYA INDICATING HEALTH INFRASTRUCTURE

BANGLADESH

LEGEND

[ svate BounpaRY @ 5UBDIVISION
4  FUNCTIONAL CHC
DT BN NON-FUNCTIONAL CHC
= BLOCK BOUNDARY

—— NATIONAL HIGHWAY

o]

£ GHC UNDER CONSTRUCTION
@ CHC UPGRADED TO HOSPITAL
-
e
x

NOTE: LABELS SHOWN IN PINK COLOR REPRESENTS LOCATION OF BLOCK HEADQUARTERS
H STATE HIGHWAY FUNCTIONAL PHC
SCALE 1:400,000 = MAJRR DIETRIZT ROAD NON-FUNCTIONAL PHC
STATE GIS LAB. ' —— OTHER DISTRICT ROAD PHC UNDER CONSTRUCTION
( MEGHALAYA ) 0 10 20 40 60 80 E DISTRICT HEADQUARTER @ pHC UPGRADED TO CHC
—— s

o 2o =0 e ol Co

Figure 4 Road Network of Meghalaya



Roadmap for the Development of EV-Focused Inter-State Bus Terminal

Need for an EISBT

In electric mobility, Meghalaya currently represents a mere 0.002% of the total EVs sold across India.
Furthermore, the state's EVs account for only 0.001% of registered vehicles. This disparity underscores the
pressing need for action, particularly in light of increasing traffic congestion, air pollution, and the region's
heavy reliance on road-based transportation. Recognizing these challenges, Meghalaya introduced its
EV policy in 2021, promoting the widespread adoption of EVs within the state. The policy emphasizes
establishing supportive infrastructure to facilitate the uptake of EVs, thereby addressing environmental
concerns and enhancing sustainable transportation solutions. (Anon., 2021)

In an effort to alleviate traffic congestion, plans are in place to introduce a fleet of 100 electric buses for
public transportation in Shillong (Desk, 2023). Additionally, under the Faster Adoption and Manufacturing
of (Hybrid) & Electric Vehicles (FAME) India Scheme Phase-ll, 11 EV charging stations are currently being
developed to support the growing EV ecosystem (Bannerjee, 2021). Furthermore, the government has
enacted measures to incentivize EV adoption, such as the road tax exemption for EVs in Meghalaya
until March 31, 2026, as outlined in the Meghalaya EV Policy-2021 (Government, 2022). These concerted
efforts reflect the state's commitment to fostering sustainable transportation solutions and mitigating
environmental impacts.

Therefore, the Government of Meghalaya has set ambitious targets to facilitate the adoption of
approximately 20,000 EVs during the Policy Period. This initiative is projected to result in substantial
environmental benefits, including saving about 50 lakh liters of fuel and reducing approximately 10,000
kilograms of CO, emissions per day, translating to a reduction of more than 36.5 lakh kilograms of CO,
emissions per year (Transport Department of Meghalaya, 2021). In addition, the Cabinet, chaired by the
Prime Minister of India, has approved the "PM-eBus Sewa" scheme to enhance city bus operations by
introducing 10,000 electric buses on a Public-Private Partnership (PPP) model. The estimated cost of the
scheme is X 57,613 crores, with the Central government providing support amounting to ¥ 20,000 crores.
The scheme is designed to sustain bus operations for ten years, further bolstering efforts to promote
electric mobility and reduce emissions.

The establishment of an EISBT in Meghalaya is poised to significantly bolster the EV ecosystem locally,
in neighboring regions, and across India. By pioneering the integration of advanced electric buses and
supporting infrastructure, this project serves as a model for sustainable transportation. As Meghalaya
embraces this technology, it sets a benchmark nearby cities may follow, expanding the network of EV-
friendly routes and facilities. This regional momentum could catalyze a national shift towards EVs as other
states observe the benefits of reduced emissions, lower operating costs, and improved public health
outcomes. Consequently, this initiative will play a crucial role in propelling the adoption of EVs, enhancing
the infrastructure required for their support, and promoting sustainable urban mobility strategies
throughout India.
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Figure 5 Locations Connected by Bus Services from Shillong

Shillong stands among the 100 cities the Government of India earmarked for transformation into Smart
Cities. As a key hub connecting major destinations within Meghalaya and neighboring states via road
networks, Shillong faces a pressing need to enhance its infrastructure to facilitate the adoption and
operation of electric buses. Establishing an ISBT in Shillong would be a pivotal step in meeting this
requirement, enabling seamless integration of electric buses into the state's transportation system while
aligning with broader smart city development goals.

Project goals and objectives

This project is driven by the need to adopt eco-friendly transportation solutions that align with global
sustainability goals while catering to the area's unique climatic and ecological demands. Focusing on
reducing the environmental impact of traditional Internal Combustion Engine (ICE) vehicles and enhancing
service efficiency, the project aims to foster a more sustainable, efficient, and community-friendly
transportation ecosystem. This comprehensive approach not only addresses the immediate need for
modernized infrastructure but also sets a long-term vision for future growth and development in the
region.

Sustainability Focus: Given the unique climate and ecological characteristics of the Northeast region of
India, the project aims to transform the existing ISBT into an EV-centric hub. This transformation minimizes
environmental degradation by replacing ICE vehicles with electric alternatives, significantly reducing
carbon emissions.

Comprehensive Vision: The initiative sets a comprehensive vision to overhaul the ISBT into a sustainable,
eco-friendly transportation hub that meets current demands and anticipates future transportation needs.
This plan includes a detailed assessment of financial, environmental, and market impacts to ensure a
balanced and thoughtful approach to development.
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Infrastructure Development: A key objective is to promote the operation of an electric bus fleet in Shillong,
the capital of Meghalaya. This includes creating a supportive infrastructure with charging stations and
maintenance facilities to position Shillong as a regional leader in sustainable public transport.

Community Engagement: The projectemphasizesthe importance of a participatory approach, incorporating
local opinions and insights through surveys, town hall meetings, and focus groups. This strategy ensures
that the transition to electric buses is culturally and socially aligned with community values and needs,
promoting widespread acceptance and enthusiasm.

Economic Impact: The electrification of the ISBT is expected to be a catalyst for job creation in Meghalaya,
offering direct employment in maintenance, administration, and service roles within the EISBT. Additionally,
it is anticipated to indirectly boost the local economy by attracting businesses related to EVs, such as retail
outlets and eateries, thereby generating a broader economic impact.

In conclusion, these goals and objectives are crafted to establish Shillong as a model city for sustainable
urban mobility, positively impacting the local environment, economy, and community well-being. This
initiative aims to introduce cutting-edge technology, foster a greener future for Meghalaya, and set a
scalable example for sustainable development in other regions.

20



C HAPTER

Location of the ISBT

The ISBT in Shillong is strategically positioned, enjoying excellent
connectivity through NH6. Situated in the southern part of Shillong
town, the ISBT is just 12 kilometers away from the town center. To
the southwest lies the North Eastern Hill University, positioned at a
distance of 8 kilometers. Meanwhile, one of the region's prominent
tourist attractions, Umiam Lake, is east of the ISBT. The Shillong
Airport is located in the northeast, approximately 21.5 kilometers
away. Further south, at 19.3 kilometers, lies the Upper Shillong Forest.
This geographical placement underscores the ISBT's accessibility
and central location within the diverse landscape of Shillong, making
it a pivotal transportation hub for the region.
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Figure 6 Location of Existing ISBT, Shillong
Source: Developed by Authors

The ISBT boasts strategic accessibility via National Highway 6 (NH6), an 8-meter-wide thoroughfare
featuring two undivided lanes. NH6 is a vital link between the bustling towns of Shillong and Guwahati,
ensuring smooth transit for passengers and freight alike. Along the access road to the ISBT, the land use is
predominantly a mix of residential areas and various commercial activities. This diverse utilization reflects
a vibrant community that benefits from and contributes to the functionality of the ISBT. The presence of
both mixed and residential zones along the access road supports the terminal's operations and fosters a
dynamic environment where local businesses and communities thrive.

Residential

Mixed Use/PSP

ISBT

Arterial Road

#Sub Arterial

Colléctor/Sub

Figure 7 Site Approach
Source: Developed by Authors

Design and layout of the ISBT

Area Statement

First Floor Plan:

The ISBT's first floor includes various accommodations and amenities. It features 77-bed dormitories with
toilets, triple-room dormitories with kitchens and double bathrooms, and 13 double rooms with attached
bathrooms for privacy. The guest house area offers four units of office space and a lounge, while a dedicated
office supports management and administration needs.

Second Floor Plan:

The second floor houses residential quarters for commuters and staff, including one 3-bedroom unit for
families or groups and five 2-bedroom units for smaller accommodations. This floor integrates sleeping
quarters, restrooms, administrative offices, and other residential spaces into a cohesive environment that
meets user needs efficiently and comfortably.
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Ground Floor Plan:

The facility's ground floor includes 13 shops and 13 ticket counters to serve passengers efficiently. It
features inclusively designed toilet blocks, a restaurant space, and a security room to ensure the safety
and convenience of all visitors. Additionally, it offers prepaid taxi booths, tourist information booths, a
medical room, and a designated waiting area. The layout is optimized for smooth passenger movement
and bus boarding.

Basement Plan:

The basement of the ISBT is designed to facilitate the smooth flow of passengers and vehicles. It includes
pay-and-use toilets, shops for spare parts, rentable office space, a cloakroom for luggage storage, and
an electrical room for maintaining the terminal's operations. This plan ensures comprehensive service,
convenience, and safety for all facility users.
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Figure 9 Basement and Ground Floor Plan

ISBT Servicing Center:

The layout of the ISBT Servicing Center is designed for efficient vehicle maintenance. It includes two wash
areas and four repair bays, each around 4 meters wide, plus two service areas about 2 meters wide. The total
space spans approximately 42.50 meters in width. The depths of the bays and service areas range from 3
to 5 meters. Internally, the center features an Operations Room (10x4.5 meters) and an MTC's Room (10x6.8
meters), with the ceiling height peaking at 4.75 meters. This efficient configuration supports organized bus
servicing and maintenance while housing necessary administrative offices to ensure smooth operation.

Overview of the major amenities:

The ISBT efficiently allocates space for diverse functions across its facilities. It features a primary area of
6300 square meters for bus parking and 1600 square meters for passenger vehicles and intercity public
transport parking. A maintenance yard covers 2600 square meters for bus servicing alongside 31 bus bays
to enhance the passenger loading and unloading experience. Commercial activities are concentrated
within 160 square meters of retail space, including ground-floor shops. The waiting area, divided into
three parts totaling 360 square meters, provides ample space for travelers. Administrative operations
occupy 250 square meters, ensuring efficient terminal management. Lodging includes a 1200 square
meter dormitory and a 400 square meter area for two- and three-bedroom accommodations catering to
temporary stays and potential specialized uses. Additionally, a 35-square-meter electrical room supports
building maintenance, with another 185 square meters dedicated to operator-specific retail facilities. This
structured spatial organization addresses the ISBT's comprehensive needs, from vehicular logistics to
passenger amenities.
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Figure 10 Site Plan of ISBT

Source: Developed by Authors

Existing operations and management of ISBT

Managed by the MTC since April 2022, the ISBT accommodates 18 government-operated buses from
MTC, ASTC, and APSTC alongside 15 private buses, providing robust connectivity. The facility includes
three parking areas, thirty-four bus docks, and can handle 220 buses and 300 light motor vehicles. It
serves many destinations with peak operation times and provides manual monitoring to ensure smooth
operations. Additionally, local taxis are available for intra-city travel from 6:00 AM to 7:00 PM, supporting
the terminal’s role in modernizing public transport and facilitating the shift towards EVs.






C HAPTER

The transition to EVs for public transportation, particularly ISBTSs,
represents a crucial step towards sustainable mobility and
environmental conservation. The technical requirements for
developing an EISBT in Meghalaya involve a multifaceted approach,
encompassing not only the procurement of electric buses but also
the establishment of a comprehensive charging infrastructure, energy
management systems, and the integration of advanced safety and
security measures. This chapter will delve into the specifics of each
component, starting with the electric bus fleet specifications, which
must align with the regional transportation needs and operational
efficiency. The charging infrastructure will support fast and efficient
charging cycles, ensuring buses maintain optimal service hours with
minimal downtime. Energy management systems will play a pivotal
role in monitoring and optimizing energy use, enhancing the overall
sustainability of the terminal. This holistic approach will ensure that the
Meghalaya ISBT meets the current demands for electric bus services
and sets a benchmark for future regional developments.

Electric bus fleet specifications

The electric bus fleet specifications for the EISBT in Meghalaya
should be tailored to meet the region's unique geographical and
climatic conditions, ensuring efficient, reliable, and environmentally
friendly public transportation. These specifications include vehicle
range, battery capacity, charging compatibility, passenger capacity,
accessibility features, and resilience to the local weather patterns.
Prioritizing range and battery efficiency ensure that buses can
operate throughout the day on a single charge, even on the state's
hilly terrain, while providing a comfortable and accessible commuting
experience for passengers. The selection criteria will also consider the
buses' compatibility with fast and slow charging stations to optimize
turnaround times and minimize operational disruptions. Emphasizing
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these specifications aims to enhance the sustainability and efficiency of public transport in Meghalaya and
support the state's goals for environmental conservation and reduction of greenhouse gas emissions.

Electric buses deployed FAME 1 (as on 16th April 2020)

Assam (15), 3.75%

Uttar Pradesh (40), 10%

West Bengal (80), 20%

Telangana (40), 10%

Total Units
100% = 400

Madhya Pradesh (40), 10% Himachal Pradesh (75), 18.75%

Jammu and Kashmir (40), 10%

Maharashtra (70), 17.5%

Source: Department of Heavy Industry, Gol

The electric bus market in India is evolving rapidly, with several models available that meet various
technical and operational requirements. For instance, the Tata Urban g/12m Electric Bus, known for its
modern design and zero-emission operations, offers a comprehensive package with a high safety and
security level through its Intelligent Transport System (ITS). It features a high-capacity Li-lon battery pack
(~186 kWh, expandable) providing a range of more than 150 km on a standard test condition and supports
fast charging within 2 to 3 hours.

Another notable model is the Volvo 7900 Electric, which stands out for its high-performing driveline,
impressive torque, and safe operation in demanding uphill conditions. Its operational flexibility is tailored
to suit specific route requirements. It offers a modular battery configuration for energy storage to ensure
that the right usable energy capacity is always available for various operations.

The Tata Starbus EV 4 12 Low Entry Electric Bus offers air-conditioning, an Anti-lock Braking System
(ABS), regenerative braking, and Electronic Stability Controls (ESC). It boasts a driving range of 200 km,
seating for 44 passengers, and a fast charge capability within 2-3 hours, powered by a Permanent Magnet
Synchronous Motor producing 331 HP.

Each electric bus represents a step forward in adopting clean, efficient public transport solutions in India,
reducing carbon emissions, and improving urban air quality. These models exemplify the diverse offerings
available to meet the specific needs of urban transportation systems in India, highlighting the industry's
move towards sustainable, electric-powered public transport solutions.
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Manufacturer Model Range Battery Seating  Notes
(km)  Size (kWh) Capacity
Ashok Leyland CircuitS 50 500 30+D Features battery swapping technology
with a 2-minute swap time at Sun Mobility
Battery Stations.
Olectra(BYD) Cg 250 365 45-49 Offers a long range on a single charge with
a powerful electric powertrain.
JBM Eco-life 250 260 42 First 100% electric bus in India, supports
12 DL fast charging.
Tata Motors Urban >150 ~186 40+D Provides a scalable range as per
9/12m requirements, features fast charging (2 to 3
hrs).
Switch Mobility EiV 12 300- 389 44 (max)  Offers a high range with advanced NMC
500 chemistry batteries, capable of fast
charging in 1.5 to 3 hours.
Olectra (BYD)  v2 Upto Not 16-24+ Smaller model with fast charging capability
150 Specified  Driver in 3-4 hours, designed for shorter city
routes.
Tata Motors Ultra >150 124 31+D Features a relatively quick charging time
9/9m (~2to 2,5 hrs) and a compact design

suitable for urban areas.

JBM Eco-life Olectra (BYD) - C9

These electric buses cater to various needs, from city transportation with shorter routes to inter-city travel
requiring longer ranges and larger seating capacities. The costs, where specified, are indicative and may
vary based on configurations, additional features, and contractual terms with manufacturers.

For electric buses to be effectively utilized in Meghalaya, considering its unique terrain and climatic
conditions, several technical specifics should be prioritized:

Battery Capacity and Range: Given Meghalaya's hilly terrain, e-buses should have a high battery capacity
to cover long distances and steep inclines without frequent recharging. A battery range of at least 250-
300 km would be ideal to accommodate longer routes and potential energy consumption increases due
to uphill travel.

Power and Torque: E-buses should have high power and torque to navigate hilly areas efficiently. Electric
motors with high torque output are beneficial for climbing steep grades, which are common in Meghalaya.
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Regenerative Braking System: This system is crucial for hilly terrains as it allows buses to recover energy
during downhill travel, which can be used to recharge the battery. This feature not only conserves energy
but also extends the range of the bus.

Durability and Suspension: The e-bus chassis and suspension system should be designed for rough
terrains, ensuring passenger comfort and vehicle durability. Air suspension systems are recommended for
a smoother ride on uneven roads.

Climate Adaptability: Meghalaya experiences various weather conditions, from heavy rainfall to fog and
humidity. E-buses should be equipped with climate control systems to maintain comfort inside the vehicle.
The electrical and battery systems must be waterproof and operate efficiently in high humidity.

Fast Charging Capability: Fast charging technology ensures e-buses can be quickly recharged and
returned to service. This is particularly important in areas where the buses may be required to run multiple
daily trips over challenging terrains.

Safety Features: Enhanced safety features such as ABS (Anti-lock Braking System), EBS (Electronic Braking
System), and hill hold control are essential for safely navigating Meghalaya's steep and winding roads.

Eco-friendly Materials: Considering Meghalaya's emphasis on environmental conservation, e-buses made
with eco-friendly materials and boasting high energy efficiency would align with the state's sustainability
goals.

Selecting e-buses with these technical specifics willensure that the deployment in Meghalaya is successful
but sustainable and efficient, aligning with the region's geographical and climatic challenges. Collaboration
with manufacturers willing to customize e-buses to meet these specifications would be ideal.

In India's electric bus landscape, the government's support plays a critical role through subsidies and
policies designed to promote electric mobility. A recent significant development is the approval of a nearly
$7 billion plan to deploy 10,000 e-buses across 169 cities over a decade, aiming to cut emissions and
reduce fuel imports. This initiative has set aside 200 billion rupees of federal government funding based
on a PPP model. Additionally, schemes like the FAME and Production Linked Incentive (PLI) for Advanced
Chemistry Cell (ACC) manufacturing aim to bolster the EV ecosystem. The GST on e-buses and charging
stations has been significantly reduced to facilitate this transition.

The total cost of ownership (TCO) analysis reveals that e-buses are more economical than diesel buses
when operated for more than 200 km per day for at least six years. This economic advantage is attributed to
the lower operational and maintenance costs of e-buses compared to their diesel counterparts. However,
itis crucial to note that the TCO benefits hinge on factors like the capital cost of batteries, operational costs
influenced by electricity and diesel prices, and maintenance costs.
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TCO: Diesel bus and E-bus (9 m and 12 m)
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For Meghalaya, transitioning to e-buses could be advantageous in the long run, considering the potential
subsidies and the TCO analysis. However, the specific outcome would depend on the state's ability to
effectively integrate these buses into its public transportation system, considering Meghalaya's unique
geographic and climatic conditions. Adopting e-buses could lead to significant environmental benefits
and operational cost savings, aligning with broader national goals of reducing emissions and promoting
sustainable mobility.

In developing an EISBT in Meghalaya, understanding the procurement policies and vendor options for
electric busesin Indiais crucial. The procurement of e-buses can be approached through two main models:
the Outright Purchase Model and the Gross Cost Contract (GCC) model, as outlined by the Department
of Heavy Industries (DHI) under the FAME criteria. While the Outright Purchase Model entails the state
government owning the buses, thereby bearing the responsibility for their operation and maintenance, the
GCC model involves a PPP model where the operator manages the e-bus operations and maintenance,
reimbursing costs per kilometer.
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FAME 1 - Culminated e-bus procurement tenders
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India hosts several key players in the e-bus market, including Tata Motors, Olectra-BYD, Foton PMI,
JBM Solaris, Ashok Leyland, and VECV. Each of these manufacturers offers a range of e-buses suited to
different operational needs, with specifications such as range, charging technology, and capacity varying
across models. Tata Motors and Olectra-BYD, for example, are among the country's oldest and most
established e-bus suppliers, providing a variety of models that cater to the specific requirements of public
transportation systems.

Supplier-wise sanctioned e-bus orders under FAME 2
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For developing an EISBT in Meghalaya, it would be prudent to consider these procurement models and
vendor options to ensure the selection of the most suitable e-buses. This entails evaluating factors such as
the TCO, operational efficiency, charging infrastructure compatibility, and the capacity to meet the region's
transportation needs.

Charging infrastructure requirements within the ISBT

In the context of an ISBT in Meghalaya, charging infrastructure requirements must be meticulously
designed to accommodate the specific needs of electric buses within the terminal's ecosystem. This
includes establishing robust fast-charging stations strategically positioned to facilitate quick and efficient
charging cycles, ensuring buses maintain optimal service schedules. Additionally, the infrastructure
should encompass overnight charging facilities equipped with advanced battery management systems
for comprehensive charge management and battery health monitoring. Given Meghalaya's climatic
conditions, these charging stations must be engineered with weatherproof capabilities to withstand heavy
rainfall and humidity, ensuring consistent operability. Integrating renewable energy sources, such as solar
panels, could enhance sustainability and reduce operational costs, aligning with the state's environmental
conservation efforts. This charging infrastructure will play a pivotal role in the seamless operation of the
electric bus fleet, promoting a sustainable and efficient public transportation system.

Within the ISBT's charging infrastructure, a comprehensive understanding of the different types of
chargers available for e-buses in India, along with their charging times and costs, is paramount to ensure
operational efficiency and cost-effectiveness. The primary types include AC (Alternating Current) slow



( Roadmap for the Development of EV-Focused Inter-State Bus Terminal )

chargers, DC (Direct Current) fast chargers, and battery swapping stations. AC chargers, being cost-
effective, are suitable for overnight charging, typically taking 6-8 hours for a full charge. Conversely, DC
fast chargers offer a quicker charging solution, capable of recharging a bus battery to 80% within 1-2
hours, making them ideal for mid-route charging points. Battery swapping stations provide an alternative
to traditional charging by allowing buses to exchange depleted batteries for charged ones in minutes,
significantly reducing downtime. Each of these charging solutions has its cost implications, from initial
setup to operation, affecting the overall financial planning for ISBT's e-bus fleet.

Charger Type Charging Approximate Cost Implications

Time Power
output
AC Slow 6-8 hours 22 KW Lower upfront costs but require more space and longer
Chargers charging times. Ideal for overnight charging.
DC Fast 1-2 hours  120- 150 KW  Higher upfront cost but offers rapid charging, reducing
Chargers to 80% vehicle downtime. Suitable for strategic locations along
routes or in depots.

Battery A few 300 KW High initial investment in battery inventory and swapping
Swapping minutes infrastructure, but minimizes bus downtime and can be

cost-effective in high-utilization scenarios.

In India, implementing battery-swapping stations for electric buses faces several challenges. The initial
setup cost is substantial, requiring investment in standardized batteries and supporting infrastructure.
Standardization issues arise because different bus models may require different battery types, complicating
the logistics of a uniform swapping system. Additionally, the technologicalintegration necessary for efficient
swapping and battery management systems is complex and must align with buses' varied operational
profiles across different routes and conditions. There are also concerns about the longevity and reliability
of swap batteries, which must consistently meet performance standards despite frequent use and varying
environmental conditions. Moreover, regulatory and safety standards for such systems are still evolving,
which can delay implementation and complicate compliance efforts. These factors collectively create
significant barriers to adopting battery swapping for electric buses in India.

Example of charging requirement for a fleet of 15 long-range e-buses- an efficient charging infrastructure
tailored to a fleet of 15 long-range e-buses within the ISBT, a strategic combination of different chargers
and battery swapping stations is essential. Considering the operational demands and scheduling of long-
range e-buses, the ISBT should integrate DC fast chargers at critical points where buses have longer
dwell times, such as at terminal endpoints or major stops, allowing for rapid top-up charging that keeps
the buses in service with minimal downtime. For overnight charging or during off-peak hours, AC slow
chargers installed at the depot can provide a cost-efficient solution to fully recharge the buses, ensuring
they are ready for the next day's service. Additionally, incorporating battery swapping stations could offer
an effective alternative for quickly “refueling” buses during shifts without the wait times associated with
traditional charging, which is beneficial for routes that operate on tight schedules.

An illustrative example of this integrated approach involves positioning DC fast chargers at critical
junctures along the bus routes near major transfer stations within the ISBT where buses have scheduled
breaks or layovers. This placement ensures that buses maintain optimal charge levels throughout the
day. Meanwhile, the bus depot could be equipped with multiple AC slow chargers, allowing the entire
fleet to recharge overnight simultaneously. Battery swapping stations, strategically located at the ISBT or
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other high-traffic areas, could serve as quick-change points for buses on the tightest schedules, ensuring
continuous operation without delay. This hybrid model maximizes operational flexibility and efficiency,
catering to the varied charging needs of a long-range e-bus fleet, ensuring that they reliably meet the
daily transportation demands.

Before installing charging stations at the ISBT terminal for a fleet of e-buses, assessing the power
requirements and addressing necessary prerequisites is crucial to ensure a seamless and efficient charging
infrastructure. This involves conducting a comprehensive energy demand assessment to determine the
terminal's overall power needs, the number of chargers, their types (AC, DC, or battery swapping stations),
and the anticipated charging schedules. Collaborating with local power providers to evaluate the existing
electrical grid's capacity to handle the additional load and discuss any upgrades or enhancements needed
to support the charging infrastructure without causing disruptions is essential.

Furthermore, ensuring reliable and sustainable power sources is imperative, potentially integrating
renewable energy sources such as solar or wind power to offset the environmental impact and improve
energy efficiency. This could involve installing solar panels on the terminals rooftops or nearby areas.
Additionally, implementing energy storage solutions can help manage peak power demands and provide
backup power in case of grid outages, enhancing the charging infrastructure's resilience. Ensuring that
all electrical installations comply with national safety standards and regulations is also a prerequisite to
safeguarding the infrastructure and its users.

Energy management system

Implementing an energy management system within the ISBT terminal is essential for optimizing the
charging process of electric buses, ensuring operational efficiency, and minimizing electricity costs. This
system should intelligently manage the demand and supply of electricity, especially during peak charging
times, to avoid overloading the grid. It would involve real-time monitoring and control of energy usage,
integrating renewable energy sources where possible, and possibly employing battery storage systems to
balance load demands. The goal is to create a sustainable and efficient energy ecosystem that supports
the continuous operation of the e-bus fleet without compromising service quality or reliability.

The energy management system at the ISBT terminal should also be designed for future scalability and
adaptability to incorporate advancements in charging technologies and energy storage solutions. It
would benefit from predictive analytics to forecast charging demand based on bus schedules and route
data, allowing for proactive energy management. This system could also facilitate vehicle-to-grid (V2G)
technologies, where buses not in use can supply stored energy back to the grid during peak demand
periods, creating an additional revenue stream and contributing to grid stability.
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An energy management system in an ISBT terminal might operate by continuously monitoring the energy
consumption of each electric bus charger and adjusting the charging rates based on real-time electricity
grid demand and pricing. For example, during off-peak hours, when electricity rates are lower and demand
on the grid is minimal, the system could prioritize charging the buses to total capacity. Conversely, during
peak hours, it might reduce charging speed or leverage stored energy from onsite renewable sources or
battery storage to minimize costs and grid strain.

Additionally, the use of recycled batteries in the energy management system could enhance the
sustainability and cost-effectiveness of the ISBT terminal's operations. Retired batteries from electric buses,
which may no longer meet the performance standards required for vehicular use but still hold significant
residual capacity, can be repurposed as stationary storage units within the terminal. These recycled
batteries can store excess energy generated during off-peak hours from both the grid and integrated
renewable sources like solar or wind. This stored energy can then be utilized during peak demand times,
reducing reliance on the grid and lowering energy costs. Incorporating recycled batteries extends the
useful life of these resources and supports environmental sustainability by reducing waste and the need
for new battery production. This approach also contributes to the overall efficiency and resilience of the
terminal's energy management system, ensuring a reliable power supply for the e-bus fleet.
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To ensure the effective and sustainable operation of electric buses within the ISBT terminal, the energy
management system (EMS) plays a pivotal role. It's not just about managing energy consumption and
costs; it's about integrating technology, infrastructure, and operational needs seamlessly. As the terminal
evolves, the EMS will continue to adapt, leveraging data analytics, renewable energy, and smart grid
technologies to optimize energy use. This proactive approach ensures that the ISBT remains at the
forefront of environmental sustainability and operational efficiency, setting a global benchmark for public
transportation systems.

Integration with IOT smart city initiatives

Integrating electric buses into the EISBT within smart city initiatives represents a strategic enhancement of
urban transportation systems. Electric buses, inherently equipped with advanced technologies, facilitate
seamless integration with loT platforms and smart city frameworks, improving operational efficiencies and
the passenger experience. Through real-time data analytics and IoT devices, e-buses enable dynamic
scheduling, optimized energy management, and robust passenger information systems. This not only
elevates the functionality of the EISBT but also aligns it with the broader objectives of reducing urban
congestion and promoting clean energy use.

By incorporating these electric buses, the EISBT becomes vital to sustainable urban mobility, interfacing
efficiently with solar-powered charging stations and green building practices. This integration supports
city-wide environmental goals and fosters collaborations with local businesses and tech firms, spurring
innovation and economic growth within the terminal. Thus, The EISBT serves as a critical transit point and
a catalyst for sustainable urban development.

In line with the Smart Cities Mission of India, which promotes sustainable and inclusive urban environments,
the electric buses at EISBT directly contribute to these objectives by enhancing public transport efficiency
and embracing digital solutions. The potential for a unified digital platform that interconnects EISBT services
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with other smart city functionalities—like smart parking, traffic management, and digital payments—
further streamlines urban mobility. This platform would provide passengers with real-time updates on b

schedules, seat availability, and traffic conditions, significantly improving user experiences and operational
efficiency.

Integrating electric buses into the EISBT within smart city initiatives is a forward-looking strategy that
merges modern transportation with urban innovation. By leveraging data-driven technologies and
sustainable practices, the EISBT boosts urban mobility and environmental sustainability and enhances
city residents’ overall quality of life, setting a model for future smart city projects.




C HAPTER

The financialanalysis for developing an EISBT in Meghalayais a critical
component that thoroughly examines the project's economic viability.
This analysis delves into the intricate balance of initial investments,
ongoing operational costs, and potential revenue streams. It aims
to comprehensively understand the required financial commitments
while identifying sustainable financing options and revenue models
to ensure the projects long-term success and alignment with
Meghalaya's smart city initiatives.

Understanding the current usage pattern of the ISBT is pivotal
in conducting a comprehensive financial analysis to develop an
EISBT. The existing operational dynamics, including the number
and frequency of buses, passenger volume, and peak operational
hours, provide valuable insights into the infrastructure and resource
allocation needed for the EISBT transition. Analyzing these
patterns helps estimate the CAPEX for upscaling or modifying
the infrastructure to accommodate electric buses and the OPEX
involved in the day-to-day management of the additional load due
to the introduction of electric buses and associated infrastructure.
This assessment will serve as a foundation for projecting future
costs and revenues, outlining a financial roadmap that ensures the
project's feasibility and sustainability.

Current usage pattern of the ISBT

The Shillong ISBT is well-equipped to manage a substantial traffic
volume, featuring three extensive parking areas and thirty-four
dedicated bus docks for passengerembarkation and disembarkation.
This setup enables the terminal to accommodate approximately 220
buses, ensuring that government-operated and private buses have
adequate parking facilities. Furthermore, the additional two parking
areas are designed to hold up to around 300 Light Motor Vehicles
(LMVs), facilitating easy access for passengers utilizing personal or
taxi services to reach the terminal.
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Slno. Operators Name

1

Meghalaya Transport Corporation
(MTC)

Operating Routes
Shillong -
Williamnagar via
Tura

Departure Time
5.00 PM

Distance (Km)
378

Shillong - Phulbari  7:30 AM 204
Shillong - Guwahati 2:30 PM 884
Shillong - Silchar 6:.00 PM 215
Shillong - Karimganj 6:00 PM 225
Shillong - 6:00 PM 248
Ramkrishnanagar via
Hailakandi
2 Assam State Transport Corporation  Shillong - Guwahati  7:.00 AM 88.4
(ASTC) Shillong - Silchar 7.00 PM 215
Shillong - Niuba -
Shillong - Tezpur - 235
3 Arunachal Pradesh State Transport ~ Shillong - ltanagar - 368
Corporation (APSTC) Shillong - Itanagar - 368
4 Nonglait Travels Shillong - Tura 5:00 PM 302
5 Joy Ram Krishna Travels Shillong - Guwahati  3:30 PM 88.4
Shillong - Siliguri 3.30 PM 526
6 Network Travels Shilong - Tura 530 PM 302
Shillong - Siliguri 4:.00 PM 526
7 Rayan Travels Shillong - Siliguri 4.00 PM 526
Shillong - Agartala  7:.00 PM 449
8 Pankaj Travels Shillong - Barpeta 4:00 PM 178
Shillong - Dhupgiri  4:00 PM 446
Shillong - Naihaguri 4:00 PM
Shillong - Bosaiganj 4:00 PM
9 Seema Travels Shillong - Siliguri 330 PM 526
10 Sherowali Travels Shillong - Nagaland 530 PM 569
Shillong - Agartala  4:30 PM 449
Shillong - Arunachal 4:30 PM 664
Pradesh
11 Sima Five Star Travels Shillong - Siliguri 4.00 PM 526
Shillong - Siliguri 5.00 PM 526

The Shillong ISBT experiences its busiest hours from 7:.00 AM to 10:30 AM and from 2:00 PM to 7:00 PM,
reflecting the primary travel periods for commuters and long-distance passengers. During these peak
times, the terminal becomes a hub of activity, efficiently managing a high volume of buses and passengers.
The average layover time for buses at the terminal ranges from 8 to 12 hours, allowing sufficient time for
maintenance, cleaning, and preparation for subsequent journeys.

Analyzing the provided information regarding the operating routes and distances for buses departing
from the ISBT, it's evident that the routes' lengths vary significantly, from relatively short trips like Shillong
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to Guwahati at 88.4 km to much longer journeys such as Shillong to Siliguri at 526 km, and even Shillong
to Arunachal Pradesh at 664 km. Given this range of distances, the average range requirement for electric
buses should comfortably exceed the longest single-trip distance to accommodate any potential detours,
delays, or additional energy consumption due to terrain or climatic conditions.

Considering the longest route from the terminal spans 664 km, e-buses must have a minimum range of
approximately 700 km. This range allows them to complete any journey on a single charge, accounting
for possible variations in energy efficiency. However, the maximum range of current e-buses typically
falls between 250-300 km. Consequently, it is critical to establish charging stations along the routes to
accommodate the extended distances and support the ISBT's diverse operational requirements. This
strategic placement of chargers will ensure efficient and reliable travel for commuters, enhancing the
consistency and dependability of bus services across all routes. This integrated approach to electrification,
including both terminal and en-route charging infrastructure, is fundamental for the successful operation
of a fully electric bus fleet.

Regarding IPT services, local taxis facilitate seamless connectivity for passengers traveling to and from
the cities and nearby areas. These taxis operate within a specified window from 6:00 AM to 7.00 PM,
catering to the transportation needs of passengers and providing a critical link between the ISBT and the
broader urban and rural areas. Given that there are currently 29 buses operating from the ISBT, starting the
electrification process with an initial batch of 30 intercity buses would be a practical approach to gradually
transitioning the entire fleet to electric, aligning with the state's broader environmental and transportation
goals.

As part of the upgrade to the existing ISBT, a key focus will be enhancing the charging infrastructure to
support the transition towards electric mobility. Charging stations for the current fleet of 30 intercity buses
will be installed to enable quick turnaround times and maintain service efficiency. Additionally, dedicated
fast-charging facilities will be established to cater to the needs of e-two three four-wheelers, forming
a crucial part of IPT. For intra-city operations, particularly the “local’ buses that cover the g9 km stretch
from Shillong to the ISBT, five fast charging stations will be strategically positioned to ensure constant
operational readiness.
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Figure 8: Layout of ISBT after introducing chargers.
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The CAPEX willaccount for procuring and installing these charging units and any additional equipment and
services required for their operation. The OPEX will include ongoing costs for using and maintaining this
charging infrastructure. Our financial analysis will integrate these components to provide a comprehensive
overview of the investment needed for this transition.

Cost estimation for electrification of ISBT

The cost estimation for developing an electric ISBT in Meghalaya encompasses a comprehensive analysis
of various financial aspects critical to the project's implementation. This includes assessing the expenses
associated with infrastructure upgrades, installing charging stations, procuring electric buses, and
integrating smart systems for efficient operations. This initial estimation is pivotal in laying the groundwork
for financial planning, ensuring that all facets of the ISBT development are accounted for, from construction
to operational readiness, aligning with the state's sustainable mobility objectives.

Delving deeper into cost estimation involves examining specific components, such as the acquisition and
installation costs for EV charging stations, which vary by type and capacity. Additionally, it considers the
expenses related to modernizing infrastructure to support electric buses, including electrical upgrades
and safety systems. Accurate forecasting of these costs is essential for budget allocation and securing
financial resources, ensuring the project aligns with Meghalaya's sustainable transportation goals and
contributes to the overarching smart city initiatives.

Additional cost for electrification of ISBT

CAPEX for electrification of the ISBT encompasses the initial costs required to establish a robust and
efficient electric bus service. This includes procuring electric buses, installing charging infrastructure,
and setting up energy management systems. These foundational investments are vital for the transition
towards a greener public transportation system and set the stage for the terminal's long-term operational
and environmental benefits. The CAPEX also reflects the commitment to technological upgrades and
infrastructure development, ensuring that the EISBT aligns with Meghalaya's broader sustainability goals.

The strategic plan for transitioning the Meghalaya ISBT to an all-electric model focuses on converting
the existing fleet of 30 intercity buses to electric power, thereby avoiding the need for additional bus
platforms, waiting areas, and amenities. The electrification strategy includes the installation of 15 high-
capacity 360KW DC chargers to meet the rapid and regular charging needs of intercity and intracity buses.
Additionally, the plan accommodates lighter vehicles by introducing 12 fast 100KW AC charging points for
two- and three-wheelers and 20 mid-range 60KW DC chargers for four-wheelers, including both IPT and
private vehicles.

The project will require four 11KV/415V, 2500 KVA ONAN transformers, comprehensive wiring, and other
necessary equipment to support this extensive charging infrastructure. Advanced battery storage systems
and backup power solutions are included to enhance reliability and safety and establish a dedicated fire
station. The fleet upgrade encompasses the procurement of 30 long-range electric buses, each equipped
with onboard monitoring and passenger information systems. This integration of modern technology
ensures that the transport solutions at Meghalaya's ISBT are efficient and sustainable, paving the way for a
greener future in public transportation.
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Product Voltage  Current  Power No. Cost perunit Total Cost )
Rating (V) Rating (A) Rating (kW) of () Power
units (kW)
1 LED panel 240 015 0.036 35 1,799.00 1.26 62,965.00
light
2 10kWAC 415 25 10 12 50,000.00 120 6,00,000.00
charger
3 60kWDC 415 150 60 20 7.10,000.00 1200 1,42,00,000.00
charger
4 360 kW DC 415 Q00 360 15 20,10,000.00 5400 4,36,50,000.00
charger
Total Power 672126  5,85,12,965.00
kVA 730572
30% Load factor 949743
5 11KV/415V, delta star 4 22,00,000.00 88,00,000.00
2500 KVA
ONAN
Transformer
6 Cable 400 sq 1000 2 1000 41530 8,30,60,000.00
mm 3.5 core
7 Power control 4 550000 22,00,000.00
centre (PCC)
panel
8 GiStrip 50 X6 15 16 127 30,480.00
mm
9 GiEarthing 24 2800 67,200.00
Electrode Rod
10 Brass cable 16 48 768.00
gland
11 Copper plugs 48 644 30,912.00
Total 15,27,02,325.00
cost

The CAPEX table outlines the necessary costs for the electrification of an ISBT, detailing various electrical
components and infrastructure needed to support the transition. The most significant investment is for
the 360 kW DC chargers, which are essential for rapid charging of electric buses; these account for the
majority of the total power capacity and cost, with 15 units requiring an expenditure of X 4,36,50,000 and
contributing 5400 kW to the total power capacity of 6721.26 kW. The next largest expense is for the 60
kW DC chargers, which, with 20 units, contribute 1200 kW to the total power and cost ¥ 1,42,00,000. These
high-power charging stations are crucial to ensure the efficiency and turnover rate of the e-bus fleet,
providing fast charging solutions that keep the buses operational with minimal downtime.

Additionally, the total CAPEX required for the electrification sums up to 315,27,02,325, with notable
contributions from the installation of four 2500 KVA ONAN transformers (388,00,000) and the purchase of
heavy-duty cabling (8,30,60,000) to handle the increased power load, including a power control center
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(PCC) panel and other ancillary items like earthing rods and cables. This indicates a thorough plan that
addresses the primary power requirements and the safety and management aspects of the electrical
infrastructure. The calculated total power in kilowatts and the converted kVA suggest that the system is
designed with a load factor in consideration, potentially indicating room for future expansion or redundancy
to manage peak power demands efficiently.

In addition to the outlined components necessary for upgrading an ISBT to an EISBT, obtaining the
appropriate permits and approvals is a critical step in the process. These permits ensure compliance with
local regulations, safety standards, and environmental guidelines. The specific types of permits required
can vary depending on the location, scope of the project, and local government regulations but generally
include:

Construction Permits: Essential for any structural changes, including expanding bus platforms and waiting
areas or installing new infrastructure like charging stations and safety features.

Electrical Permits: These are needed for the electrification components of the project, such as wiring, the
installation of transformers, charging stations, and backup power systems. These permits ensure that all
electrical work meets safety and efficiency standards.

Environmental Permits: Given the potential environmental impact of construction and the operation of
an EISBT, environmental permits may be required. These could include assessments for air quality, noise
levels, and handling any hazardous materials.

Operational Permits: For the day-to-day running of the EISBT, including permits related to the operation of
electric buses, waste management, and the provision of passenger amenities.

Public Works Department (PWD) and Power Department Approvals: For electrification efforts, approval
from the PWD and local power authorities may be necessary to ensure the project aligns with existing
infrastructure and power supply capacities.

Securing these permits involves a detailed application process, often requiring technical documentation,
environmental impact assessments, and emergency and safety procedures plans. The process can be
time-consuming and may necessitate negotiations or revisions based on feedback from regulatory bodies.
Therefore, incorporating permit acquisition into the project timeline and budget is crucial, as delays
or additional requirements identified during this phase could impact both. Engaging with consultants
specialized in regulatory compliance and permit acquisition can streamline this process, ensuring the
EISBT project proceeds without unnecessary hindrances.

The total estimated cost for the EISBT upgrade amounts to approximately ¥ 15,27,02,325. This estimate
excludes the costs of obtaining necessary permits and the expenses for engineering and consultancy
services, which can vary significantly based on the project's specifics and regulatory requirements. This
comprehensive financial planning underlines the scale of investment required to modernize the ISBT into
an environmentally friendly, efficient, and technologically advanced electric bus terminal.

Operational cost for 2-, 3-, and 4-wheeler charging infrastructure

The operational cost analysis for charging infrastructure at an ISBT indicates significant energy consumption
and potential cost savings associated with EV charging stations compared to traditional ICE vehicles. With
12 units of 10 kW AC chargers and 20 units of 60 kW DC chargers, the daily energy consumption reaches
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7392 kWh. These chargers support an extensive range of travel for 2-, 3-, and 4-wheelers, totaling 98,521
km per day. Despite its associated cost, the substantial daily energy usage suggests that the charging
infrastructure can handle a high volume of EVs, providing sufficient range to meet daily commuting needs.

No. Product Power No of Units op- Operating Energy Range Battery Charge Total
Rating units erational hours consumption (km) capacity cycles Range
(k\¥/) (k\Wh) (kWh) (km)
1 10 kKW AC 10 12 5 14 672 111 2.9 232 25721
charger
2 60 kW 60 20 8 14 6720 325 30 224 72800
DC
charger
Total 7392

Cost/unit 797

Totalcost 71,702

Total Range Millage from petrol/ Quantity of petrol/diesel Price of petrol/ Cost of
(km) diesel (km/1) required (L) diesel (3) petrol (}R)
25721 40 643 100 64,303
72800 15 4853 100 4,85,333
Total cost 5,490,636

The cost analysis reveals that operating EV charging stations is significantly more economical than fueling
ICE vehicles to cover equivalent distances. When converting the electric range into the equivalent amount
of petrol or diesel required for ICE vehicles and considering the respective fuel prices, the total fuel cost is
approximately 35,49,636 instead of 371,702 for electricity. The daily savings of 477,934 by using EVs over
ICE vehicles highlight the economic advantage of electric mobility. This reflects direct operational savings
for vehicle owners and underscores the reduced dependency on fossil fuels and the financial benefits of
transitioning to a more sustainable mode of transport within the ISBT's ecosystem.

Moreover, the analysis needs to consider the potential revenue generation from charging tariffs, which
could further enhance the financial viability of the electrification initiative. Charging tariffs represent an
additional income stream for the ISBT, which could be reinvested into maintaining and expanding the
electric charging infrastructure or subsidizing electric bus operations. This cost advantage, coupled with
the growing consciousness around environmental sustainability, strengthens the case for accelerating
the adoption of EVs. It illustrates a win-win scenario for the ISBT, vehicle owners, and the environment,
emphasizing EVs' operational efficiency and cost-effectiveness in public transportation.

Cost of Ownership for Buses

Diesel, CNG, and electric buses represent the main technology options as plans for future bus fleet needs
are developed. TCO models are utilized to make an informed choice among these technologies. These
models analyze capital and operating costs per km basis. They comprehensively understand the bus's
total expense over its lifespan while factoring in variables such as efficiency, battery replacement, and
mileage.
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The lifecycle cost approach inherent in TCO models is particularly valuable for highlighting the distinct
cost structures of electric buses compared to their diesel and CNG counterparts. Electric buses, while
more capital-intensive initially, benefit from lower operational costs. The TCO analysis is performed at the
bus level to assess the per-km costs of different technologies and at the fleet level to project the total
financial implications.

The TCO model s structured around three categories of input parameters:

Capital Costs include the vehicle purchase price, applicable financial incentives, resale value, and other
associated costs.

Operational Costs include fuel or electricity expenses, maintenance, staff salaries, and miscellaneous
expenses.

Bus Usage Details - Key details here include the average kilometers driven per day, the number of
operational days per year, and the expected lifespan of the bus.

A summary of the assumptions employed in the TCO model enhances the clarity and reliability of the
analysis, ensuring that stakeholders have a solid basis for decision-making regarding the bus technologies
best suited to meet long-term operational and financial goals.

Bus Related Information Unit DieselBus, E-Bus, High  Diesel Bus, E-Bus, Short
Long, AC range, AC Small, Non-AC range, Non-AC
Bus Life years 12 12 12 12
Bus Utilisation km/day 200 200 200 200
Annual Operating Days  days 350 350 350 350
Cost of Diesel Bus INR 50,00,000 - 4,00,000 -
Cost of E-Bus (excluding INR - 45,00,000 - 35,00,000
battery)
GST on Purchase of Bus % 18% 5% 18% 5%
Operating Efficiency km/l or 4.0 1.2 4.0 12
KWh/km
Maintenance Cost INR/km 22.0 14.0 22.0 14.0
Energy Cost INR/L or Q0 5 Q0 5
INR/KWh
Chargers O&M Costs % of CAPEX - 1% - 1%

The table below illustrates a TCO comparison between diesel and electric buses, assuming a daily
utilization of 200 kilometers. This comparison suggests that while electric buses may have higher upfront
costs, operating expenses are lower, leading to potential long-term savings. It is important to note that
for routes extending beyond 200 kilometers per day, the TCO for electric buses is likely to be even more
advantageous. This is due to their increased energy efficiency and lower variable costs, which become
more pronounced over longer distances.
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Bus Related Diesel Bus, E-Bus, High  Diesel Bus, E-Bus, Short
Information Long, AC range, AC Small, Non-AC range, Non-AC
Bus INR/Kkm 11.9 127 10.0 11.7

Battery INR/Kkm - 8.3 - 6.6

Fuel / Electricity INR/km 24.0 6.8 24.0 6.8

Operation & INR/km 22.0 14.2 22.0 13.2
Maintenance

Crew INR/km 154 154 154 154

Others INR/Kkm 71 57 71 57

TCO INR/km 80.5 63.1" 78.6 59.4"

“excluding the cost of chargers and associated infrastructure

Analyzing the table, it's evident that high-range and short-range electric buses offer a lower TCO per
kilometre compared to their diesel counterparts. Specifically, high-range electric buses have a TCO of
INR 73.1 per kilometre, while short-range electric buses come in at INR 69.4 per kilometre. In contrast,
long-range diesel buses have a TCO of INR 80.5, and small, non-AC diesel buses have a TCO of INR 78.6
per kilometre. The significant difference in fuel/electricity costs is a major contributor to this disparity,
with e-buses incurring just a fraction of the energy costs at INR 6.8 per kilometre, as opposed to INR
24.0 for diesel buses. Additionally, electric buses' operation and maintenance expenses are notably
lower, consistent with the general understanding that e-buses have fewer moving parts and require less
maintenance over their lifespan.

Further examination reveals that while the cost for crew remains consistent across all bus types, their
substantially lower operational expenses over time offset the battery and charging infrastructure
investments for e-buses. Another point to consider is the role of charging infrastructure, which is unique
to electric buses and constitutes an additional cost. However, this does not outweigh the savings made in
energy and maintenance. The initial higher cost for electric buses is also mitigated by their longer lifespan
and greater operational efficiency, as reflected in the lower TCO. The analysis suggests that while the
upfront cost for electric buses is higher, largely due to the cost of batteries, the long-term operational
savings make electric buses a more cost-effective option in the long run, particularly as battery technology
advances and costs continue to decrease.

Funding sources and financing options

Bus terminals serve as critical hubs for public transportation, meeting essential mobility needs while
facilitating various social services and fostering economic growth. The construction of a bus terminal
requires a significant upfront investment, characterized by high capital costs against relatively lower
operational expenses and revenue generation. Consequently, a bus terminal project's financial planning
and structuring are crucial to achieving a successful developmental outcome, ensuring that the terminal
meets current transportation demands and contributes positively to the community and local economy.

The development process of a bus terminal typically relies on two primary budgetary approaches: funding
and financing. Funding often involves monetary contributions from sponsors and benefactors, directly
from the users through fees, or indirectly via taxes and government charges, highlighting the crucial role
of governmental and public willingness to propel development at the desired pace. On the other hand,
financing entails the investment of capital into the infrastructure, encompassing both ownership equity
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and loans which incur interest. This method is essential for bridging the initial financial gap between the
substantial upfront costs and the anticipated later revenues, with investors banking on the infrastructure's
potential to yield positive returns and replenish the invested capital. Such financial inputs fund the project
and stimulate revenue generation through various means, including loans, contributions, and sponsorships.

The financing process for projects, including bus terminal developments, bifurcates into two distinct
streams: debt financing, such as commercial bank loans, where the lender gains no ownership control but
expects the repayment of the principal with interest under varying terms depending on the project's nature,
and equity financing, which operates on the principle of risk capital. This latter form requires the venture
to generate sufficient funds for repayment, attracting investors willing to embrace the inherent risks in
exchange for potential returns, involving meticulous considerations around ownership, profit sharing,
and operational control. Since bus terminal projects are often aligned with public interest, emphasizing
the delivery of essential services and infrastructure enhancement, they heavily depend on a revenue
structure supported by government funding, making it a viable and historically favored capital source for

such initiatives.
Bus Terminal Infrastructure
Budgetary Allocations

Complete Public Debt Equity
Ownership Financing Financing

Figure 9: Budgetary allocations flowchart for bus terminals

Historically, bus terminals were developed and managed solely under public ownership, with government
agencies like STUs being the sole financiers, developers, and operators. However, the shift towards
modernizing terminals with features such as multimodal integration and advanced architecture has led
to a financial paradigm integrating private investment with government regulation to meet the escalating
costs not covered by public funds alone. This transition has spurred urban local bodies to explore diverse
financing avenues, including PPPs, commercial lending, and foreign investments, acknowledging the
necessity of private participation in enhancing public transport infrastructure. The financial landscape of
bus terminal projects now predominantly features limited recourse funding, where repayment to investors
is contingent on the project's revenue, necessitating the creation of robust revenue models like BOT, BOO,
and joint ventures to address risks associated with demand uncertainties and regulatory challenges,
thereby ensuring a more sustainable and improved public service standard.

Build Operate Transfer (BOT): The Build Operate Transfer (BOT) model is a type of concession where
a private entity finances, develops, and operates a new infrastructure project, meeting government
standards, before transferring it back to the government after a set period. This arrangement allows
the private partner to recoup its investment through user fees while owning the project assets during
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the contract. BOT agreements, known for their complex financing due to significant capital needs and
extended repayment terms, conclude with the public sector reclaiming the asset. The facility's future
operation can then be managed by the public sector, the original developer, or a new private partner.

Build Own Operate (BOO): Build Own Operate (BOO) is a contractualarrangement where a private developer
is permitted to finance, build, own, operate, and maintain a public infrastructure project, with investment
recovery through user fees. Ownership remains with the developer throughout, although operational
duties may be delegated. Unlike BOT, the BOO model does not involve transferring the facility back to
the government, though the government retains the right to terminate the contract after a certain period.

Service Contract: In a service contract, a government or public authority contracts a private entity to
perform specific services for a fixed period, usually 1-3 years. While the government remains the primary
infrastructure service provider, it outsources certain operations, such as security, cleaning, and maintenance,
to the private partner, who must meet pre-defined performance standards for a predetermined fee.
This arrangement allows specialized tasks to be handled efficiently without transferring full operational
responsibility.

Management Contract: Management Contract: A management contract extends the scope of outsourced
services to include partial or full management and operation of a public service, granting the private
partner control over daily management. In contrast, the public sector retains overall responsibility. The
private partner typically supplies working capital but not investment funding, receiving compensation
based on labor and operating costs. Variants of this contract may cover supply, service, maintenance, and
operational management.

Lease Contract: In a lease contract, the private parther manages and operates the service completely,
bearing the costs and risks, while the public authority remains responsible for new investments. This
arrangement, lasting usually 10 to 20 years, shifts service provision and financial risks to the private sector,
making it accountable for any losses or unpaid debts without transferring asset ownership.

Joint Ventures: Joint ventures offer an alternative to complete privatization by enabling the public and
private sectors to co-own and operate infrastructure. Partners may establish a new entity, such as a Special
Purpose Vehicle (SPV), or acquire joint ownership of an existing company through share sales, enhancing
protection within a holding company framework.

Option Asset O&M Investment Common Risk  Duration
Ownership

Service Public Both Public Public 1-2 years

Contract

Management Public Private Public Public 3-5years

Contract

Lease Public Private Shared Shared 8-15 years

BOT/BOO Public/Private [Private Private Private 20-35 years

Annuity Private Private Private Public 10-45 years
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Contracting Models for E-bus Operations

The different bus operation contract models for the Transport Authority to explore are described below.

»

Owner-Operator Model: The Transport Authority retains ownership of the e-bus fleet and operates
services using its employees. This approach is typically favored in scenarios where transit services are
being introduced, the scale of operations is modest, or where strong employee unions oppose the
involvement of private sector entities.

Recommendation: Given the current high costs associated with electric buses and the lack of
government subsidies for private sector ownership, private companies are financially unable to
own and operate e-buses. Additionally, ISBT is facing a shortage of skilled labor necessary for
the ongoing repair and maintenance of e-buses. Considering these factors, adopting the owner-
operator model is not advisable in the short term.

Management Contracting Model: The Transport Authority retains ownership of the electric bus fleet
while a private operator is appointed to manage and operate the services. This arrangement is set for a
predefined period under a contract specifying the expected service quality and operational standards.
The private operator compensates ISBT per kilometer, ensuring a minimum number of kilometers
operated daily or annually. Additionally, the contract may include a fixed fee that the operator pays the
Transport Authority per day or month for using the e-buses.

Buy the Service Model: In this model, a private operator, selected by the Transport Authority, is
responsible for acquiring electric buses, establishing charging infrastructure (which may be provided
by the Transport Authority), and operating the buses. There are two primary payment variations within
this model:

+ Gross Cost Contracting (GCC): In this arrangement, the Transport Authority is responsible for
setting operational guidelines, selecting routes and depots, and establishing fare structures and
other service parameters. Transport Authority also handles fare collection and assumes the risk
associated with ridership. Transport Authority compensates the private operator based on the size
of the fleet and/or the kilometers operated.

Net Cost Contracting (NCC): Similar to GCC regarding the Transport Authority's role in framing
operational rules and setting service parameters, this model differs primarily in financial
responsibility. Here, the private operator collects the fares and bears the ridership risk. Payment
from the Transport Authority to the operator is based on the kilometers run.

Parameter GCC NCC
Pros - Flexible Operation and Easy - Transfers Revenue Risk to Operator

Implementation
P Enables Efficient Management by

Reduced Operator Risk Leading to Authorities with Limited Staff

Efficient Pricin
9 Minimizes Fare Evasion Risks

Quality Assurance through
Performance Metrics
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Parameter GCC NCC
Revenue Risk Service Quality
Heightened Risk of Service Delays and Unregulated Stops
Irregularities
Potential for Inefficient Route
Management
Suitability Challenging Revenue Forecasting Stable Ridership and Predictable Fare

Revisions







C HAPTER

The transition of the ISBT in Meghalaya into an EISBT signifies
a technological advancement and a significant step towards
sustainability and reducing environmental impact. This section delves
into the sustainability and environmental considerations of upgrading
the ISBT infrastructure and operations. By embracing electric buses
and implementing green technologies, the project aims to mitigate
pollution, reduce carbon emissions, and enhance the overall
environmental performance of public transportation in Meghalaya.
Moreover, it underscores the commitment to fostering sustainable
developmentandaligning with globalefforts to combat climate change.
Through a comprehensive examination of sustainability initiatives and
their potential environmental benefits, this section illuminates the
transformative potential of the EISBT project in promoting a cleaner,
greener, and more resilient urban transport ecosystem.

In transitioning the ISBT to an EISBT, a significant environmental
benefit arises from adopting electric buses. These vehicles offer a
cleaner and more sustainable mode of transportation than their diesel
counterparts, reducing emissions of greenhouse gases and harmful
pollutants such as nitrogen oxides (NOx) and Particulate Matter (PM).
By electrifying the bus fleet, the EISBT contributes to mitigating air
pollution and improving local air quality, which is particularly crucial
in urban areas where vehicular emissions are a significant source of
pollution. The shift to electric buses also aligns with global efforts
to combat climate change by reducing reliance on fossil fuels and
transitioning towards low-carbon transportation solutions. The
following subsection will delve into the environmental advantages
of electric buses, emphasizing their role in promoting cleaner air,
mitigating climate change impacts, and fostering sustainable urban
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mobility in Meghalaya.

Environmental benefits of electric buses

The environmental benefits of electric buses present a compelling case for their integration into the
upgraded ISBT in Meghalaya. Unlike conventional diesel buses, electric buses produce zero tailpipe
emissions, significantly reducing harmful pollutants contributing to air pollution and respiratory ailments.
One of the key advantages of electric buses lies in their significantly lower lifetime emissions compared to
traditional diesel and petrol buses. Electric buses produce zero tailpipe emissions during operation, which
means they do not emit harmful pollutants such as nitrogen NOx, PM, and carbon dioxide (CO,) directly
into the atmosphere. In contrast, diesel and petrol buses emit substantial amounts of these pollutants
throughout their operational lifespan, contributing to air pollution and greenhouse gas emissions. By
transitioning to electric buses, the ISBT in Meghalaya can substantially reduce its overall carbon footprint
and environmental impact, promoting cleaner air quality and mitigating the adverse effects of urban
pollution on public health and the environment. This subsection will delve into the specific emissions
reductions achieved by electric buses compared to their diesel and petrol counterparts, highlighting the
significant environmental benefits of adopting electric propulsion technology in public transportation
systems.

The Union of Concerned Scientists (UCS) provides valuable insights into the lifetime emission comparison
between electric, diesel, and natural gas buses, comprehensively analyzing their respective environmental
impacts. According to the UCS, electric buses have the lowest lifetime greenhouse gas (GHG) emissions
compared to dieseland naturalgas buses across various scenarios, including different electricity generation
mixes and vehicle lifetimes. The analysis considers emissions from vehicle operation, fuel production, and
electricity generation, considering energy efficiency and emissions associated with electricity production.
In most regions of the United States, electric buses produce lower emissions than diesel and natural gas
buses over their lifetime, with the magnitude of emissions reduction varying depending on factors such
as the carbon intensity of electricity generation and improvements in battery technology. This comparison
underscores the environmental benefits of electrifying bus fleets, highlighting electric buses as a promising
solution for reducing transportation-related emissions and mitigating climate change.

Shifting from diesel to electric buses offers substantial emissions savings per person, contributing
significantly to environmental sustainability. According to the UCS analysis, transitioning to electric buses
results in significant reductions in greenhouse gas emissions compared to diesel buses over the lifetime
of each vehicle. On average, replacing a diesel bus with an electric bus can save approximately 28 metric
tons of carbon dioxide equivalent (CO,) emissions per year per bus. The initiative to electrify the bus
fleet in Meghalaya, which includes 30 intercity and five intracity buses, will play a crucial role in reducing
carbon emissions and advancing sustainable public transportation solutions. By converting these buses
to electric power, the project is expected to prevent approximately 8,442 kilograms of carbon dioxide
emissions daily. This significant reduction is calculated based on the conversion of 30 intercity buses, each
traveling an average of 300 kilometers daily, which alone would save about 8,040 kilograms of CO,, and
five intracity buses covering a total of 450 kilometers, saving an additional 402 kilograms of CO, each day.
The calculations utilize standard figures to estimate environmental impact accurately: a fuel efficiency of
3 kilometers per liter for diesel buses and an emission factor of 2.68 kilograms of CO, per liter of diesel
burned. These figures are typical for larger diesel-powered buses and are essential in quantifying the
direct contribution of diesel combustion to atmospheric CO, levels.
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This transition to electric buses not only aligns with global sustainability goals by decreasing reliance on
fossil fuels but also contributes to climate change mitigation and enhances air quality, which is vital for
community health. Meghalaya's leadership in ecological responsibility sets a scalable model for other
regions, illustrating how technological advancements and thoughtful infrastructure planning can foster a
sustainable and efficient transportation ecosystem. This project underscores the substantial environmental
benefits of adopting EVsin public transportation, marking a pivotal step towards a cleaner, more sustainable
future. Considering the number of passengers each bus serves over its operational lifetime translates to
significant emissions savings per person. The precise amount of emissions saved per person willdepend on
ridership levels, route efficiency, and the specific emissions profile of the replaced diesel buses. However,
the transition to electric buses represents a crucial step toward reducing transportation-related emissions
and improving air quality, benefiting communities' health and well-being while mitigating climate change's
impacts.

Renewable energy integration

Integrating renewable energy sources into the operation of electric buses offers several advantages,
aligning with sustainability goals and contributing to environmental protection. As highlighted by the UCS,
the environmental benefits of electric buses are further amplified when paired with renewable energy
generation. By sourcing electricity from renewable sources such as wind, solar, or hydroelectric power,
electric buses can operate with significantly lower lifecycle greenhouse gas emissions than fossil fuel-
powered ones. Renewable energy integration reduces reliance on finite and environmentally damaging
fossil fuels, mitigating air pollution and greenhouse gas emissions associated with electricity generation.
Additionally, harnessing renewable energy promotes energy independence, resilience, and diversification
of the energy supply, fostering a more sustainable and secure transportation infrastructure. Coupling
electric buses with renewable energy aligns with the broader transition to clean, low-carbon transportation
systems, driving progress toward a greener and more sustainable future.

Solar Power Integration

A solar energy calculator like the one provided by Adani Solar has been utilized to incorporate solar power
into the ISBT upgrade to an EISBT. This tool evaluates the potential solar power generation capacity based
on various parameters, including:

Total Rooftop Area: The total available surface area where solar panels can be installed is critical for
calculating the potential solar capacity.

Percentage of Shadow-Free Open Space: This indicates the proportion of the rooftop area that receives
adequate sunlight without obstructions, which affects the efficiency and amount of solar power that can
be harnessed.

State and Customer Category: This affects the solar insolation levels and potential subsidies or incentives
available, as different regions and types of customers (residential, commercial, industrial) might have
different rates and benefits.

Average Electricity Cost: The current cost per kilowatt-hour (kWh) that the facility pays for electricity is
used to estimate potential savings from switching to solar energy.

By inputting these parameters into the solar calculator, the ISBT can determine the feasibility and
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economic benefits of integrating solar panels to meet its energy needs, reduce operational costs, and
support sustainability goals. The outcome of this assessment will inform the decision-making process for
investing in solar infrastructure as part of the EISBT project.

1. Choose any one of the following

B Total Roof Top Area (OR) [ Solar Panel Capacity you want to install (OR) O¥our budget
6000 ®5g. m. OSq. Feet
% of Shadow Free Open Space @
Available 1 ' ' ' ' | ' ' ] \ |
1 26 51
100 %

2. Select State and Customer Category

MEGHALAYA Commerical

3. What is your average Electricity Cost? :

2 Rs. / kKWh

For this project, we identified approximately 6000 msq. of rooftop and open spaces that can be used for
installing solar panels at the site. Incorporating solar power into the EISBT project, an area of approximately
6000 square meters of rooftop and open spaces suitable for solar panel installation has been identified.
The projected solar energy output, cost savings, and return on investment can be estimated by entering
the details, as shown in the above figure, along with other site-specific parameters and costs, into a
specialized solar calculator. This analysis is crucial to ensure the viability and financial sustainability of the
solar integration component of the EISBT project, aligning with green energy initiatives and potentially
reducing long-term operational costs.

The Average Global Horizontal Irradiation (GHI) in Meghalaya, which measures solar radiation received
per unit area, is 1578 watts per square meter. This is a key factor in determining the potential solar power
generation in the region. Based on the average GHI and considering 5.5 hours of sunshine per day, a 1
kWp (kilowatt peak) solar rooftop system in Meghalaya is expected to generate an average of 3.74 kWh
(kilowatt-hours) of electricity daily over a year.

Given the identified 6000 square meters of roof and open space at the ISBT, the site's feasible size for a
solar power plant is calculated to be 600 kW. This means that the total peak capacity of the solar panels
that can be installed while utilizing the space efficiently and considering the GHI would be 600 kilowatts.
This size of the solar power plant is expected to contribute to the electricity needs of the ISBT substantially,
reducing reliance on traditional power sources and enhancing sustainability.

We can determine the total daily power generation by multiplying the feasible plant size by the average
daily generation per kilowatt-peak.

For a 600 kWp solar power plant, with each kilowatt-peak generating an average of 3.74 kWh per day, the
calculation would be:
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600 kWp " 3.74 KWh/kWp/day = 2,244 kKWh per day

Therefore, the total power generated daily by the solar power plant would be approximately 2,244 kilowatt-
hours.

Cost of the plant:
MNRE current Benchmark cost — ¥ 5,3000 per Kw
Total cost - 53000 * 600 =¥ 3,18,00,000.

The strategic plan for Meghalaya's ISBT to transition to an EISBT is a multifaceted approach that emphasizes
sustainability and aligns with the global shift towards greener transportation. The plan involves a change
from conventional fossil-fueled buses to an electric bus fleet, which is projected to substantially increase
power consumption at the terminal. Approximately 6000 square meters of rooftop and open space have
been earmarked for solar panel installation, with a feasible plant size of 600 kW calculated to produce
around 2,244 kWh daily. This solar integration, enhanced by Meghalaya's Average GHI of 1578 W/sg.m, will
provide a significant portion of the terminal's energy needs, curtail reliance on grid power, and foster energy
independence and resilience. The initiative sets a precedent for renewable energy adoption within urban
transit systems, bolstering the commitment to sustainable development and underscoring the economic
and environmental advantages of aligning public transport infrastructure with clean energy sources.

Waste management and recycling initiatives

Effective waste management and recycling initiatives are pivotal components of the ISBT's environmental
strategy, yielding multifaceted benefits crucial for ecological sustainability and operational efficiency.
Instituting these practices helps reduce the terminal's environmental impact by minimizing waste sent
to landfills, conserving natural resources by recycling materials, and reducing greenhouse gas emissions
associated with waste disposal. Furthermore, recycling can translate into economic advantages, potentially
generating revenue streams from selling recyclables and decreasing waste disposal costs. Additionally,
such initiatives demonstrate the ISBT's commitment to corporate social responsibility, fostering a positive
public image and setting a precedent for environmental consciousness in the public transport sector.
Ultimately, waste management and recycling are not just regulatory compliances but strategic actions
that enhance the sustainability and social accountability of the ISBT.

In adopting waste management and recycling initiatives, the ISBT will contribute to environmental
preservation and set a precedent for sustainable practices within the public transportation sector. These
initiatives are designed to reduce the terminal's carbon footprint, minimize waste sent to landfills, and
promote the conservation of natural resources by transforming waste into valuable materials. Additionally,
effective waste management and recycling can significantly lower operational costs associated with
waste disposal and enhance the terminal's image and reputation among passengers and the community.
By aligning with global sustainability goals, the ISBT underscores its commitment to environmental
stewardship and social responsibility, fostering a culture of sustainability among its stakeholders.
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To realize these objectives, the ISBT can plan to implement a series of targeted initiatives to optimize
waste reduction and material recovery. These include setting up dedicated bins for separating recyclables,
organics, and non-recyclables, partnering with local processing facilities for material processing, and
introducing composting programs for organic waste. Further, the ISBT can partner with local recycling
companies to ensure the proper handling and processing of collected recyclables, thus diverting a
substantial volume of waste from landfills. Educational programs for staff and users will be essential to
ensure compliance and effectiveness. Case studies from terminals and public facilities worldwide, such as
the San Francisco International Airport's zero-waste program, offer valuable insights. SFO's comprehensive
approach, which includes extensive recycling, composting, and waste reduction measures, has led to a
significant decrease in landfill waste, serving as an inspiring model for the ISBT. By analyzing and adapting
successful strategies from these case studies, the ISBT can tailor its waste management and recycling
programs to meet its unique needs and challenges, paving the way for a more sustainable operation.

Another key initiative includes installing on-site composting facilities for organic waste and transforming
food scraps and other organic materials into valuable compost for local landscaping and gardening
projects, thereby closing the nutrient loop and contributing to urban greenery. These strategies draw
inspiration from successful case studies worldwide, where similar approaches have led to remarkable
improvements in waste management. For example, implementing a multi-stream waste collection system
at the Zurich Main Station in Switzerland has improved recycling rates and reduced the station's overall
waste footprint. Similarly, the introduction of on-site composting facilities at the Portland International
Airport in the United States has significantly decreased the amount of organic waste sent to landfills,
showcasing the potential for transportation hubs to contribute positively to environmental sustainability.
Through these and other targeted initiatives, the ISBT can aim to position itself as a leader in sustainable
waste management, setting a precedent for other terminals and contributing to broader environmental
conservation efforts.
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Green building design and energy efficiency measures

In developing and renovating the ISBT, green building design and energy efficiency measures should
be prioritized to align with global sustainability standards and reduce the environmental footprint.
Incorporating such measures into the architectural and operational fabric of the ISBT is aimed at achieving
a harmonious balance between environmental responsibility and functional efficiency. By leveraging
cutting-edge technologies and sustainable building materials, the design minimizes energy consumption,
enhances indoor air quality, and optimizes natural light. This approach significantly reduces greenhouse
gas emissions and ensures a healthier and more comfortable environment for passengers and staff.
Adopting green building practices demonstrates a commitment to environmental stewardship while
setting a benchmark for future infrastructure projects, reinforcing the imperative of sustainability in public
transportation facilities.

Key initiatives underpinning the ISBT's green building and energy efficiency agenda include installing
solar panels, utilizing rainwater harvesting systems, and incorporating energy-efficient lighting and HVAC
systems. Solar panels on the terminal's roof and parking areas will harness renewable energy, significantly
reducing reliance on conventional power sources. Rainwater harvesting will mitigate water usage for
landscaping and sanitation, promoting water conservation. Implementing LED lighting and advanced
HVAC systems optimized for energy conservation will reduce electricity consumption. These measures
are complemented by using high-performance insulation and glazing materials in the building's envelope
to minimize heat loss in winter and heat gain in summer, ensuring efficient thermal management. Together,
these strategies exemplify a holistic approach to sustainability, aiming to achieve Leadership in Energy and
Environmental Design (LEED) certification and foster an eco-friendly image that inspires similar initiatives
across the public transportation network.

The design elements of green buildings within the ISBT can be meticulously planned to embrace
sustainability and efficiency at every turn. Central to this are the architectural designs that maximize natural
ventilation and daylighting, reducing the need for artificial lighting and air conditioning during daylight
hours. Green roofs and vertical gardens are incorporated to enhance biodiversity, improve air quality, and
provide thermal insulation. The building's orientation and window placements are strategically chosen
based on sun path analysis to optimize natural light while minimizing solar heat gain, thereby reducing
cooling demands. Material selection prioritizes recycled, locally sourced, low-emission products to
minimize environmental impact and support local economies. Additionally, smart building technologies
and automation systems are deployed for real-time monitoring and optimization of energy and water
use, ensuring the terminal operates at peak efficiency. These design elements collectively contribute
to a sustainable infrastructure that reduces operational costs and provides a model for environmentally
responsible development in the transportation sector.

The culmination of these green building design and energy efficiency measures will not be merely a
testament to modern engineering and sustainability practices but a forward-looking approach that sets
a new standard for public infrastructure. By integrating these principles, the ISBT will significantly reduce
its carbon footprint, ensure long-term sustainability, and create a healthier environment for employees
and travelers. As the terminal becomes a beacon of green architecture, it underscores the vital role that
sustainable design plays in addressing climate change and promoting public health. The success of these
initiatives at the ISBT will serve as a compelling case study, encouraging other transportation hubs to
adopt similar green building practices, thereby contributing to the broader goal of creating sustainable
urban landscapes for future generations.
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Stakeholder engagement is pivotal in Meghalaya's ISBT electrification
project. In this endeavor, fostering robust communication and
collaboration among various stakeholders is essential to ensure
the projects success and alignment with the broader goals of
sustainable transportation. Stakeholders in this context encompass
multiple entities, including government agencies, local communities,
transportation  authorities, environmental  organizations, EV
manufacturers, utility companies, and regulatory bodies. Engaging
with these stakeholders involves soliciting input, addressing concerns,
garnering support, and fostering a shared vision for the electrification
initiative. Through transparent and inclusive dialogue, stakeholders
can contribute valuable insights, expertise, and resources, facilitating
the smooth implementation of the project and maximizing its benefits
for all involved parties.

Furthermore, stakeholder engagement in the electrification of ISBT
Meghalaya extends beyond the mere exchange of information
to encompass active participation in decision-making processes
and ongoing dialogue throughout the project lifecycle. Engaging
stakeholders at every stage, from planning and design to
implementation and operation, fosters a sense of ownership and
accountability, enhancing project sustainability and effectiveness.
By involving stakeholders in key discussions regarding infrastructure
development, technology selection, funding mechanisms, and policy
frameworks, their diverse perspectives can be integrated into the
project's strategy, leading to more inclusive and impactful outcomes.
Additionally, ongoing engagement facilitates the identification
of potential challenges and opportunities, allowing for timely
adjustments and mitigating risks. Through collaborative efforts and
shared responsibility, stakeholders can collectively contribute to the
realization of a modern, efficient, and environmentally sustainable
ISBT that meets the needs and aspirations of all stakeholders involved.
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Identification of key stakeholders

In the electrification of ISBT Meghalaya, identifying key stakeholders is paramount to ensure that all
relevant parties are engaged in the project's planning, execution, and long-term success. Key stakeholders
encompass a wide range of entities, including government bodies at the local, state, and national levels,
regulatory agencies responsible for overseeing transportation and energy sectors, public transportation
authorities, electric utility companies, bus operators, passengers, environmental advocacy groups, and
localcommunities surrounding the ISBT. Each stakeholder group brings unique perspectives, interests, and
expertise, making their involvement essential for addressing diverse needs and challenges. The project
team can identify and prioritize stakeholders based on their influence, interests, and potential impact on
the electrification initiative by conducting a thorough stakeholder analysis. This proactive approach lays
the foundation for effective stakeholder engagement strategies, fostering collaboration, transparency;,
and accountability throughout the project lifecycle.

Identifying key stakeholders for the electrification of ISBT Meghalaya involves a systematic approach to
mapping out individuals and organizations with a vested interest in the project's outcomes. Government
agencies such as the Meghalaya Transport Department and the State Electricity Board are pivotal in
providing regulatory guidance, allocating resources, and ensuring compliance with legal requirements.
Moreover, public transportation authorities like the Meghalaya Urban Development Authority (MUDA) and
the National Urban Transport Policy (NUTP) can offer valuable insights into transit planning, infrastructure
development, and sustainable mobility initiatives. Bus operators and drivers represent frontline stakeholders
whose operational needs and feedback are crucial for integrating electric buses into the ISBT's fleet.
Passenger associations and advocacy groups also advocate for accessible, safe, and environmentally
friendly transportation options, shaping public opinion and influencing policy decisions. By engaging with
these diverse stakeholders from the outset, the project can benefit from a comprehensive understanding
of stakeholders' interests, concerns, and expectations, fostering buy-in and collaboration across all levels
of implementation.

Stakeholder Description

Meghalaya Transport Government agency responsible for overseeing transportation policies

Department and regulations.

State Electricity Board Regulatory body managing electricity distribution and ensuring power
supply for the project.

Meghalaya Urban Authority involved in urban planning, which may provide guidance on

Development Authority infrastructure needs.

National Urban Transport Policy framework shaping urban transportation strategies and initiatives

Policy (NUTP) at the national level.

Bus Operators Entities responsible for operating bus services at the ISBT.

Bus Drivers Frontline personnel responsible for operating electric buses and
providing feedback.

Passenger Associations Groups advocating for passenger rights, safety, and environmental
concerns.

Advocacy Groups Organizations promoting sustainable transportation and influencing

policy decisions.
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The involvement of each key stakeholder in the electrification project of ISBT Meghalaya is crucial for its
success. The Meghalaya Transport Department is pivotal in setting transportation policies and regulations,
ensuring alignment with the state's objectives for sustainable mobility. The State Electricity Board is
responsible for facilitating the necessary power infrastructure and ensuring a reliable electricity supply to
support the charging infrastructure at the ISBT. Meghalaya Urban Development Authority's involvement
is essential for coordinating infrastructure upgrades and integrating the electrification project with
broader urban development plans. The NUTP provides a framework for guiding transportation initiatives,
offering strategic direction and support for sustainable urban mobility projects like ISBT electrification.
Bus operators and drivers are directly involved in the day-to-day operations of the terminal, facilitating
the transition to electric buses and providing valuable feedback on operational aspects. Passenger
associations and advocacy groups contribute by representing passenger interests and advocating for
safety, accessibility, and environmental sustainability throughout the project's planning and execution
phases. Their involvement ensures that the electrification project addresses the community's needs and
concerns, fostering greater acceptance and support for sustainable transportation initiatives.

In conclusion, identifying key stakeholders for the electrification of ISBT Meghalaya underscores the
collaborative effort required to ensure project success and sustainability. The project can benefit from a
holistic approach that considers various perspectives and interests by engaging with diverse stakeholders
ranging from government agencies to community representatives. Clear communication channels and
active participation mechanisms will foster stakeholder engagement throughout the project lifecycle.
Moreover, maintaining transparency, addressing concerns, and incorporating stakeholder feedback
will enhance project credibility and legitimacy, fostering a sense of ownership and support among all
involved parties. As the electrification project progresses, ongoing collaboration and partnership with key
stakeholders will be instrumental in overcoming challenges, seizing opportunities, and ultimately realizing
the vision of a modern, sustainable, and efficient ISBT in Meghalaya.

Stakeholder engagement strategies

In delineating stakeholder engagement strategies for the electrification of ISBT Meghalaya, adopting a
multifaceted approach that prioritizes inclusivity, communication, and parthership-building is imperative.
A robust stakeholder engagement framework fosters meaningful dialogue, solicits input, and garners
support from diverse stakeholders throughout the project lifecycle. This section outlines comprehensive
strategies to facilitate active participation, enhance transparency, and cultivate mutually beneficial
relationships with stakeholders at various levels, including governmental agencies, local communities,
industry partners, and civil society organizations. By proactively engaging stakeholders, the project can
harness the collective wisdom, address potential challenges, and capitalize on opportunities, thereby
ensuring the successful implementation and long-term sustainability of the ISBT electrification initiative.

Central to the stakeholder engagement strategies for the electrification of ISBT Meghalaya is establishing
clearcommunication channels and feedback mechanisms. This entails developing a robust communication
plan encompassing regular updates, stakeholder meetings, public consultations, and dedicated
platforms for information dissemination. By fostering open lines of communication, stakeholders will
have opportunities to voice concerns, provide insights, and contribute to decision-making processes.
Moreover, leveraging digital platforms and social media channels can broaden outreach efforts, enabling
widespread engagement and facilitating real-time stakeholder interaction. Additionally, integrating
feedback mechanisms ensures responsiveness to stakeholder needs and concerns, fostering a culture of

63



( Roadmap for the Development of EV-Focused Inter-State Bus Terminal )

transparency and accountability throughout the project's duration.

Stakeholder Engagement Framework for the Electrification of ISBT Meghalaya

i Engagement Conflict
Identification of Strategiesiand| Capacity Building Resolution and Monitoring and
Key Stakeholders : Communication and Training: Stakeholder: Evaluation

HEl Management

1. ldentification of Key Stakeholders:

Government Agencies: Include departments such as the PWD, Power Department, Transport Department,
and local municipal authorities responsible for permitting, regulatory compliance, and infrastructure
development.

Transport Operators; These are represented by private and public bus operators involved in the operation
and management of bus services at the ISBT.

Electricity Providers: Engage with electricity providers responsible for supplying power to the ISBT and
installing necessary infrastructure such as transformers and charging stations.

Bus Manufacturers and Suppliers: Collaborate with manufacturers and suppliers of electric buses, charging
infrastructure, and related technologies to ensure alignment with project goals and requirements.

Community Representatives: Involve representatives from local communities surrounding the ISBT to
address potential concerns, gather feedback, and promote community participation.

Passengers and Commuters: Engage with current and potential users of the ISBT to understand their
needs, preferences, and expectations regarding electric bus services and terminal facilities.

Environmental and Advocacy Groups: Partner with environmental organizations and advocacy groups to
promote sustainable transportation initiatives and garner support for the electrification project.
2. Stakeholder Analysis and Mapping:

Conduct a comprehensive analysis to identify each stakeholder group’s interests, influence, and potential
impact on the electrification project.

Map stakeholders based on their level of involvement, support, or opposition to the project and their ability
to affect project outcomes.

Considering internal and external factors, prioritize stakeholders based on their relevance, importance,
and potential impact on project success.

3. Engagement Strategies and Communication Plan:

Develop a tailored communication plan outlining each stakeholder group's key messages, communication
channels, and engagement activities.
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Establish regular communication channels, including stakeholder meetings, workshops, newsletters, and
social media platforms, to provide updates, share information, and solicit feedback.

Implement feedback mechanisms such as surveys, suggestion boxes, and online forums to capture
stakeholder insights, address concerns, and incorporate suggestions into project planning and decision-
making processes.

Ensure transparency, accountability, and inclusivity in allcommunication and engagement efforts, fostering
stakeholder trust and collaboration.

4. Capacity Building and Training:

Provide capacity building and training programs for stakeholders to enhance their understanding of the
electrification project, its objectives, and their roles and responsibilities.

Offer technical training sessions on electric bus operations, maintenance, and safety protocols for transport
operators, drivers, and maintenance staff.

Conduct workshops and seminars on sustainable transportation practices, energy efficiency, and
environmental conservation for community representatives, passengers, and advocacy groups.

5. Conflict Resolution and Stakeholder Management:

Anticipate and proactively address conflicts, disagreements, or diverging interests among stakeholders
through dialogue, negotiation, and consensus-building processes.

Designate a dedicated stakeholder management team responsible for addressing concerns, resolving con-
flicts, and fostering positive relationships throughout the project lifecycle.

Establish mechanisms for resolving disputes and grievances fairly, transparently, and timely, ensuring all
stakeholders feel heard, valued, and respected.

6. Monitoring and Evaluation:

Develop key performance indicators (KPIs) and benchmarks to monitor the effectiveness of stakeholder
engagement efforts and project outcomes.

Conduct regular evaluations and reviews of stakeholder engagement activities to assess their impact,
identify areas for improvement, and make necessary adjustments.

Solicit feedback from stakeholders on the stakeholder engagement process itself, using their input to

refine strategies, enhance communication channels, and strengthen relationships.

7. Continuous Improvement and Learning:

Foster a continuous improvement and learning culture by capturing lessons learned, best practices, and
success stories from stakeholder engagement initiatives.

Share insights, experiences, and knowledge gained from stakeholder engagement activities internally
within the project team and externally with other relevant stakeholders and organizations.

Use feedback and lessons learned to adapt and refine stakeholder engagement strategies over time,
ensuring their relevance, effectiveness, and sustainability throughout the electrification project.
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The effective identification of stakeholder engagement strategies is pivotal for ensuring the success of
the electrification project at ISBT Meghalaya. Tailored strategies can be developed to foster meaningful
participation, collaboration, and support by comprehensively analyzing key stakeholders' needs, interests,
and concerns. Implementing diverse engagement methods, including consultations, workshops,
and regular communication channels, will enable stakeholders to contribute their perspectives and
expertise throughout the project lifecycle. Moreover, establishing feedback mechanisms and transparent
communication channels will facilitate the exchange of information and promote trust and accountability
among all stakeholders involved. Overall, a well-defined and inclusive stakeholder engagement approach
will enhance the project's outcomes and contribute to building sustainable relationships and fostering a
sense of ownership and commitment towards the electrification of ISBT Meghalaya.

Public consultations and community involvement

Public consultations and community involvement play a crucial role in ensuring that the electrification
project at ISBT Meghalaya aligns with the needs and aspirations of the local community. These processes
allow residents, businesses, civil society organizations, and other stakeholders to voice their opinions,
express concerns, and contribute ideas to the project's planning and implementation phases. By engaging
with the community, project developers can gain valuable insights into the area’s social, cultural, and
economic dynamics, which can inform decision-making and help address potential challenges or conflicts.
Moreover, public consultations foster transparency, accountability, and trust by allowing stakeholders to
participate in decision-making processes and understand how their input influences project outcomes.
Through inclusive and meaningful engagement, the project can maximize its benefits, minimize potential
negative impacts, and build strong relationships with the community for long-term success.

Public consultations and community involvement serve as platforms for exchanging information, fostering
dialogue, and building consensusamong diverse stakeholders. These processes facilitate the dissemination
of project-related information, including its objectives, scope, potential impacts, and timelines, to ensure
that community members are well-informed and empowered to participate effectively. Moreover, public
consultations provide an avenue for project developers to address any misconceptions, clarify technical
details, and respond to concerns raised by community members. The project can harness local knowledge,
perspectives, and priorities by actively involving the community in decision-making, leading to more
informed and contextually relevant solutions. Additionally, community involvement fosters a sense of
ownership and pride in the project, enhancing social cohesion and promoting collective responsibility
for its success. Through meaningful engagement, public consultations can transform stakeholders
from passive observers into active partners, fostering a sense of shared ownership and commitment to
achieving common goals.

A range of strategies can be implemented to conduct public consultations and promote community
involvement effectively. These may include organizing town hall meetings, focus group discussions, and
participatory workshops to facilitate two-way communication between project developers and community
members. Utilizing diverse communication channels such as social media platforms, community
newsletters, and local radio broadcasts can help reach a wider audience and ensure inclusivity. Additionally,
employing culturally sensitive and linguistically appropriate communication materials can enhance
accessibility and understanding among different demographic groups. Engaging community leaders,
grassroots organizations, and localinfluencers as intermediaries can also help bridge communication gaps
and garner support for the project within the community. Furthermore, conducting surveys, interviews,
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and public opinion polls can systematically gather feedback and insights from residents, allowing project
developers to tailor their approach and address specific concerns effectively. Adopting a multifaceted
approach that combines various engagement strategies tailored to the community's preferences and
needs can foster meaningful dialogue, build trust, and promote active participation in the electrification
project.

In conclusion, public consultations and community involvement are essential pillars of the ISBT's
electrification project in Meghalaya. By actively engaging with stakeholders and soliciting input from
the community, project developers can gain valuable insights, address concerns, and build consensus
around the proposed initiatives. Through transparent communication, collaboration, and responsiveness
to community feedback, trust can be fostered, leading to greater acceptance and support for the project.
Furthermore, involving residents in the decision-making process empowers them to take ownership
of the project's outcomes and ensures that their needs and priorities are adequately considered. The
electrification project can lay a foundation for sustainable development and positive social impact in the
region by embracing a participatory approach that values inclusivity and diversity.

Communication and awareness campaigns

Effective communication and awareness campaigns play a pivotal role in successfully implementing the
electrification project for the ISBT in Meghalaya. These campaigns are essential tools for disseminating
information, fostering understanding, and garnering support from various stakeholders, including
government agencies, local communities, businesses, and the general public. By strategically crafting
messages highlighting the projects benefits, objectives, and progress, communication efforts can
raise awareness about the importance of transitioning to electric mobility, address potential concerns,
and encourage active participation in the initiative. Moreover, engaging in transparent and proactive
communication channels ensures stakeholders are informed about key developments, milestones,
and opportunities for involvement, fostering a sense of ownership and accountability throughout the
electrification process.

From successful case studies, various strategies can be employed to enhance communication and
awareness campaigns for the electrification project at the ISBT in Meghalaya. Leveraging diverse
communication channels such as social media platforms, websites, newsletters, and community forums
enables stakeholders to access information conveniently and stay updated on project developments.
Adopting a multi-channel approach, as demonstrated in similar projects, allows for broader reach and
engagement across various demographics and interest groups. Additionally, incorporating interactive
elements such as Q&A sessions, public consultations, and feedback mechanisms fosters two-way
communication, empowering stakeholders to voice their opinions, concerns, and suggestions, fostering
inclusivityand collaborationinthe electrificationinitiative. Furthermore, storytelling techniques to showcase
real-life examples, benefits, and success stories of electric mobility projects can resonate with audiences
more personally, driving behavioral change and garnering public support for sustainable transportation
initiatives like the ISBT electrification project.

In conclusion, effective communication and awareness campaigns are pivotal in ensuring the success
of the ISBT electrification project in Meghalaya. The project can achieve broader reach, increased
stakeholder involvement, and greater public support by implementing strategies inspired by successful
case studies, such as leveraging diverse communication channels, fostering two-way engagement, and
utilizing storytelling techniques. Through transparent and informative communication, the project team
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can address concerns, build trust, and inspire community participation, ultimately contributing to the
successfulimplementation and long-term sustainability of the EISBT. As communication continues, regular
updates, ongoing engagement, and responsiveness to stakeholder feedback will maintain momentum
and foster a culture of collaboration and shared ownership throughout the project lifecycle.

Employment generation

The transition towards green building design and energy efficiency in developing the ISBT is a leap
towards environmental stewardship and a significant driver of employment generation. The multifaceted
nature of green construction and sustainable operations necessitates a diverse range of skills, creating
opportunities for both skilled and unskilled labor. From architects specializing in sustainable design to
technicians installing solar panels and energy-efficient systems, the project catalyzes job creation across
various sectors. Furthermore, the ongoing maintenance and operation of green technologies and systems
within the ISBT will ensure sustained employment opportunities, contributing to local economic growth
and development. This approach aligns with broader economic objectives, leveraging infrastructure
development to stimulate job market expansion, enhance skill sets within the community, and foster an
inclusive growth model that benefits all stakeholders.

The electrification of the ISBT directly contributes to creating a wide array of employment opportunities,
particularly in roles that support the growing electric mobility ecosystem. The installation and maintenance
of electric bus charging infrastructure demand specialized electricians, engineers, and technicians,
fostering a new wave of technical employment. Moreover, the operation of electric buses necessitates
trained drivers and operational staff proficient in managing EV technology. This leads to an increased
need for educational and training programs that equip the workforce with the necessary skills. This shift
towards electric buses also opens up roles in battery management, monitoring systems, and sustainable
energy management, creating a robust job market centered around green transportation solutions. Direct
employment generated through the ISBT's electrification bolsters the local economy. It aligns workforce
development with sustainable practices, preparing the community for a future-oriented toward clean
energy and technology.

Beyond the direct employment opportunities created by the electrification of the ISBT, a significant amount
of induced employment also emerges, contributing further to the local economy. Induced employment
refers to jobs generated due to increased spending by those directly employed by the ISBT project,
encompassing a wide range of sectors such as retail, hospitality, and services. As the ISBT employees
spend their earnings on local goods and services, businesses experience growth, necessitating additional
staff. Furthermore, the project's heightened demand for green technologies and sustainable practices
encourages the development of related industries in the region, including renewable energy solutions,
eco-friendly materials production, and sustainability consulting services. This expansion diversifies the
Jjob market and stimulates innovation and entrepreneurship within the community, paving the way for a
sustainable economic ecosystem that thrives on green and clean energy principles.

The comprehensive employment generation stemming from the ISBT's electrification and sustainability
initiatives embodies a transformative impact on the local economy and community. By fostering demand
for a diverse skill set ranging from technical expertise in green technologies to service-oriented roles
in the expanded business ecosystem, the project sets a foundation for long-term economic resilience
and growth. This initiative positions the ISBT as a catalyst for job creation and a beacon for sustainable
development, encouraging other regions to adopt similar practices. As the community thrives on new
employment opportunities, the project exemplifies how infrastructure development can harmoniously
blend economic, environmental, and social objectjyes, charting a path toward a more sustainable and
prosperous future for all stakeholders involved.
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Summary of the project

The project embarks on an ambitious journey to revolutionize the
region's public transportation system by transitioning towards electric
mobility. This comprehensive initiative aims to modernize the ISBT
and significantly reduce the environmental impact of public transport,
thereby contributing to the global efforts against climate change.
Central to this project is establishing an EISBT that leverages the latest
in green technology and sustainable practices to provide efficient,
eco-friendly transportation solutions.

Key components of the project include the procurement of a fleet
of electric buses designed to replace or augment the existing fleet,
thereby reducing reliance on fossil fuels. To support this transition, a
robust charging infrastructure is to be installed, encompassing both
fast and slow charging stations to accommodate the operational
requirements of the electric buses. This infrastructure is carefully
planned to ensure reliability and accessibility, thus encouraging the
adoption of EVs among public transport operators.

Further enhancing the project's sustainability goals, an advanced
energy management system will be integrated, optimizing energy
consumption and leveraging renewable energy sources, such as solar
power, to further minimize the terminal's carbon footprint. Safety and
security measures are also a key focus, with the implementation of
state-of-the-art systems to ensure the well-being of passengers and
staff alike.

Moreover, the project recognizes the importance of aligning with
broader urban development goals, incorporating smart city initiatives
that foster connectivity, accessibility, and innovation within the
terminal's operations. This includes adopting digital technologies
for real-time tracking of buses, passenger information systems, and
efficient ticketing solutions, enhancing the overall user experience and
operational efficiency.
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The initiative also strongly emphasizes employment generation, recognizing the significant economic
benefits that can arise from such a transformative project. By creating direct and induced employment
opportunities, ranging from technical roles associated with the electrification of the bus fleet to service-
oriented positions within the expanded terminal facilities, the project contributes to local economic growth
and skill development.

In conclusion, developing an EISBT in Meghalaya represents a multifaceted approach to reimagining
regional public transportation. By prioritizing electric mobility, renewable energy integration, and smart
infrastructure, the project is a testament to Meghalaya's commitment to sustainability and innovation.
It aims to significantly improve public transport's environmental footprint and enhance service quality,
operational efficiency, and community well-being. As such, this initiative sets a precedent for sustainable
transportation development, offering valuable insights and a replicable model for other regions looking to
embark on a similar path toward a cleaner, greener future.

Potential impact on Meghalaya's transportation sector

Introducing an EISBT in Meghalaya is poised to usher in a transformative era for the region's transportation
sector. By pivoting towards electric mobility, this pioneering project is set to redefine the dynamics of
public transport, making it more sustainable and efficient. The potential impact of such an initiative is
far-reaching, offering a blueprint for reducing carbon emissions and enhancing the area's environmental
health. Furthermore, by integrating cutting-edge green technologies and sustainable practices, the project
aligns perfectly with global efforts to combat climate change, setting a precedent for other regions. As
Meghalaya takes this bold step towards electrification, it is expected to catalyze a significant shift in how
transportation infrastructure and services are conceived and implemented, leading to a cleaner, greener
future for the state's public transport system.

Beyond environmental benefits, the electrification of Meghalaya's ISBT is anticipated to dramatically
enhance the transportation sector's operational efficiency and user experience. Electric buses offer
a quieter, smoother ride than their diesel counterparts, contributing to a more pleasant journey for
passengers. Moreover, the shift towards electric mobility will stimulate local economies by creating new
jobs in EV maintenance, charging infrastructure management, and green technology sectors. This project
also significantly improves air quality in urban areas, reducing the health risks associated with vehicular
emissions. As the initiative gains momentum, it could inspire widespread adoption of EVs beyond the
bus sector, including private cars, taxis, and two-wheelers, further amplifying its positive impact. The
transition to an EISBT in Meghalaya could mark a pivotal moment in the state's journey toward sustainable
development, setting a benchmark for innovation and environmental stewardship in the transportation
industry.

The strategic embrace of electric mobility within Meghalaya's transportation sector, spearheaded by
the development of the EISBT, is not merely an environmental or operational upgrade—it's a visionary
step towards redefining the societal horms around transportation. This initiative has the potential to
foster a culture of sustainability and innovation across the state, encouraging the public, businesses, and
policymakers to prioritize clean energy and sustainable practices in every facet of life. As Meghalaya
leads by example, it could catalyze a ripple effect, prompting neighboring states and the wider region
to consider similar transitions, thereby amplifying the positive impacts on a larger scale. Ultimately, the
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successful implementation of this project could position Meghalaya as a hub of green transportation
innovation, contributing significantly to India's commitments under international climate agreements and
towards achieving the Sustainable Development Goals. In doing so, Meghalaya's transportation sector
transformation has the potential to enhance the state's environmental and operational landscape and
elevate its standing on the national and global stage as a leader in sustainable transit solutions.

Next steps and future expansions

As the EISBT project in Meghalaya approaches its initial completion, the focus shifts towards outlining
the next steps and envisioning future expansions to build upon the foundational work laid down. The
immediate next steps involve thoroughly evaluating the project's impact, focusing on its operational
efficiency, environmental benefits, and user satisfaction. This assessment will provide valuable insights
into areas for improvement and potential adjustments to optimize performance. Additionally, plans are
underway to expand the electric bus fleet and charging infrastructure, accommodating a growing demand
for clean and efficient public transportation. Looking ahead, the project aims to explore further integration
with renewable energy sources, enhancing the sustainability of the terminal's operations. These forward-
looking strategies underscore a commitment to continuous improvement and adaptation, ensuring that
the ISBT remains at the forefront of innovation in the transportation sector.

Building on the successful implementation of the EISBT as a pioneering hub for electric mobility in
Shillong, the next logical step involves expanding this model to encompass other nearby cities, thereby
creating an interconnected network of EV-friendly nodes throughout the region. The EISBT will be the
cornerstone of this expansive network, offering valuable insights and a proven framework for further
electrification projects. By leveraging the infrastructure, technology, and operational learnings garnered
from the ISBT, adjacent cities can more efficiently plan and execute their transition to electric mobility. This
phased approach ensures the scalability of electric transportation initiatives and fosters regional cohesion
in adopting sustainable practices. The replication of the ISBT's electric mobility model in surrounding
areas promises to amplify the environmental and social benefits, marking a significant stride towards a
comprehensive and sustainable transportation network in Meghalaya and beyond.

Following the blueprint established by the electrification of the ISBT in Shillong, a visionary plan can
be envisaged where similar initiatives are rolled out across different northeastern states, leading to the
electrification of ISBTs throughout the region. This ambitious expansion would multiply the environmental
and operational benefits observed in Meghalaya and pave the way for creating an electric corridor
connecting these EISBTs. Such a corridor would facilitate seamless electric bus travel across state lines,
enhancing connectivity and accessibility while minimizing the carbon footprint of intercity travel. By fostering
a collaborative approach among northeastern states, this corridor would symbolize a monumental leap
towards a unified, sustainable transportation network in the region, showcasing a commitment to green
mobility solutions and setting a benchmark for other regions in India.

Envisioning a broader scope, the electrification of ISBTs across different northeastern states emerges as
a pivotal strategy, laying the groundwork for an extensive electric corridor that interlinks these terminals.
This ambitious plan promotes sustainable transportation within individual states and fosters regional
connectivity through an eco-friendly transit network. Extending the electric mobility blueprint from
Meghalaya to neighboring states, a seamless electric corridor can facilitate efficient, green travel across

7
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the northeast, enhancing accessibility while minimizing environmental impact. Such a network would
represent a monumental leap towards achieving national tainability goals. highlighting the region'
leadership in adopting clean energy solutions. As this vision progresses toward reality, it will necessitate
collaborative efforts among states, sharing knowledge, resources, and best practices to ensure the
success and optimization of this green corridor. This initiative is a testament to the transformative power

of collective action in environmental stewardship, setting a new standard for transportation infrastructure
in India.
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“Electric Bus Fleet Feasibility Study" by GGGI.

‘ISBT Design and Layout Guidelines” by the Urban Development
Department.

“Technical Specifications for Electric Buses" by the Ministry of
Heavy Industries.

“Charging Infrastructure for Electric Vehicles - Guidelines and
Standards" by the Ministry of Power.

‘Energy Management Systems for Public Transport Systems” by
the International Energy Agency.

‘Safety and Security in Public Transportation Systems” by the
United Nations.

‘Smart City Solutions for a Sustainable Future" by the Smart
Cities Council.

‘Financial Models for Electric Bus Adoption” by Bloomberg New
Energy Finance.

“Public-Private Partherships in Urban Bus Transport” by the
World Bank.

‘Environmental Benefits of Electric Buses” by the Environmental
Protection Agency.

“Solar Power for Electric Vehicle Charging Stations" by the Solar
Energy Industries Association.

“Waste Management Practices in Public Transport Terminals” by
the Waste Management Association.

“Green Building Standards and Certification Systems” by the U.S,
Green Building Council.

‘Employment Opportunities in the Electric Vehicle Industry” by
the International Labour Organization.

‘Integrating Electric Buses into City Transport Systems” by the
International Transport Forum.

‘Renewable Energy Solutions for Electric Bus Charging” by the
Renewable Energy Policy Network.

‘Operational Efficiency in Electric Bus Transit” by the Institute for
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Transportation and Development Policy.

“Economic Analysis of Electric Public Transport Projects” by the Asian Development Bank.

“Public Engagement Strategies for Sustainable Transport Projects” by the Transportation Research
Board.

‘Innovations in Electric Bus Technology" by the Electric Power Research Institute.

*‘Smart Charging for Electric Buses” by the Electric Vehicles Initiative.

“Urban Mobility in the Age of Electric Vehicles” by McKinsey & Company.

“Global Electric Bus Market Report” by Allied Market Research.

‘Adapting Urban Infrastructure for Electric Buses" by the National League of Cities.

“Financing Sustainable Public Transport” by the United Nations Environment Programme.

“Public Transport and Climate Change: Strategies for Mitigation” by the Intergovernmental Panel on
Climate Change.

“Stakeholder Engagement in Public Transport Projects” by the Organisation for Economic Co-operation
and Development.

“‘Case Studies on Electric Bus Implementation” by the Union of Concerned Scientists.

“‘Guidelines for Charging Infrastructure for Electric Buses” by the Society of Automotive Engineers.
“The Impact of Electric Buses on Urban Air Quality" by the American Lung Association.

“‘Smart Cities Mission: Transforming Urban India”" by the Government of India.

“Sustainable Urban Transport Project” by the Global Environment Facility.

“Urban Planning for Electric Public Transport” by the United Nations Human Settlements Programme.
‘Assessing the Social Benefits of Electric Bus Transit" by the World Resources Institute.

“Lifecycle Analysis of Electric Buses" by the Argonne National Laboratory.

“Public Transport Policies for Electric Mobility" by the European Environment Agency.

“Electric Buses and Energy Storage Systems” by the International Renewable Energy Agency.
“Technological Innovations in Battery Storage for Electric Buses” by the National Renewable Energy
Laboratory.

“Best Practices for Electric Bus Operation and Maintenance” by the American Public Transportation
Association.

“Policy Framework for Electric Bus Adoption” by the Clean Energy Ministerial.
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