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HIGHLIGHTS
	▪ India is at an early stage of an unprecedented bus fleet transition, aiming 

to deploy 50,000–60,000 electric buses (e-buses) in the coming years, 
which will require an estimated US$7.75 billion (INR 643 billion) in 
debt financing.

	▪ Unlike earlier models, where buses were usually procured and operated 
by public transport agencies (PTAs), new e-buses will be deployed 
through public-private partnership models, where private operators 
receive gross-cost contracts from PTAs to run e-buses.

	▪ Given the high capital requirements, effective e-bus financing is 
critical for scaling up India’s e-bus program. This working paper aims 
to understand the early-stage challenges in India’s e-bus financing 
from financier and operator perspectives, drawing from interviews with 
multiple stakeholders and experts.

	▪ Bus financiers are wary of PTAs’ poor financial health and the potential 
performance risks of new technologies. Therefore, they demand 
significant collateral from operators through corporate guarantees, 
making it difficult for operators to bid for many e-bus projects due to the 
significant debt implications.

	▪ Payment security mechanisms, greater transparency in the financial and 
operational performance of e-buses, and banking sector reforms could 
alleviate some of these issues. However, long-term sustainability requires 
reforms to improve PTAs’ efficiency and financial performance.  
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EXECUTIVE SUMMARY
Context
Decarbonizing the transport sector is crucial for reducing 
greenhouse gas (GHG) emissions. To achieve this, the 
Government of India (GoI) has prioritized electric vehicle 
(EV) adoption, with a particular focus on buses (PIB 2023a). 

The Faster Adoption and Manufacturing of Electric (and 
Hybrid) Vehicles in India (FAME) scheme provided crucial 
financial support to PTAs, resulting in the deployment of 
approximately 8,000 e-buses across India (MoRTH n.d.). 
This expanded e-bus deployment also marked a departure 
from conventional bus procurement methods, where PTAs 
tended to purchase and operate buses themselves. Current 
and planned fleet augmentation is through public-private 
partnerships (PPPs) (PIB Delhi 2023), where private 
operators run buses under a gross-cost contract (GCC). 
Under GCCs, the private sector is expected to bring in debt 
and equity financing, with private operators being paid on 
a per-kilometer operating basis by PTAs under a mobility 
service agreement. However, the financing terms offered 
by commercial lenders and PTAs’ inability to make timely 
payments to operators pose significant challenges to the 
sustainable growth of private operators and expansion of 
e-bus deployment.

India has ambitious plans to accelerate the e-bus transition 
through initiatives such as the National Electric Bus Program 
(NEBP) and the PM-eBus Sewa scheme, aiming to deploy 
50,000–60,000 e-buses in subsequent years. It is crucial 
to understand and address the challenges associated with 
financing e-buses.

About this paper
This working paper aims to capture, through focused 
consultations with stakeholders and a secondary literature 
review, the challenges in raising finances for public e-bus 
projects. We conducted discussions with multiple stakeholders 
(roundtable and one-on-one interactions) involved in the 
e-bus procurement process. Broadly, stakeholders are classified 
into primary, secondary, and tertiary stakeholders: 

	▪ Primary stakeholders include e-bus original equipment 
manufacturers (OEMs) and their subsidiaries, traditional 
bus operators, and new e-bus operators. They are 
responsible for raising investment for projects.

	▪ Secondary stakeholders include financiers, non-banking 
financial companies (NBFCs), and other commercial banks 
supporting bus financing. They are the enablers, providing 
the capital necessary to procure and deploy e-buses.

	▪ Tertiary stakeholders are officials from PTAs that currently 
operate e-buses or plan to augment their e-bus fleets. Their 
role in arranging the initial finance is limited, but they 
are responsible for paying the per-kilometer monthly fee 
throughout the contract. 

These interactions aimed to provide insights into 
two key questions:

	▪ What are the current constraints in financing e-bus 
projects for private operators under the existing model?

	▪ What measures need to be taken to facilitate more 
favorable financing terms?

The obtained responses helped identify sectoral challenges 
related to manufacturing capacity scale-up, contract 
management, bankability, access to financing, financing rates, 
and loan tenure.  

We conducted an extensive literature review to understand 
how the highway and solar power generation sectors in India 
evolved and the policy incentives that mobilized private 
investment in PPP projects. We assessed in depth the hybrid 
annuity model in the highway sector and the Solar Energy 
Corporation of India model in the solar power sector because 
of their relevance to e-bus projects. E-bus projects can 
leverage learnings from models addressing funding gaps in 
highway construction (ADB 2022) and mitigating payment 
risks from loss-making distribution companies (Sharma 
2019). These findings will help policymakers assess the 
challenges involved in attracting large-scale private investment 
in a sector with financially weak public agencies and facilitate 
private financing for PTAs to enable them to transition to 
electric fleets.

Key findings
This study identified the following key findings:

E-bus projects rely heavily on commercial banks for debt 
financing; however, the high collateral demanded by finan-
ciers limits private operators’ ability to scale up deployment 
in line with the demand for electrification. Debt for e-buses 
is predominantly secured against corporate guarantees and 
assets beyond the project, rather than being tied directly to 
project cash flows. The requirement of high collateral limits 
operators’ ability to secure additional debt for new projects. 
The cost of guarantees and other financing risks are reflected 
in the higher bid rates quoted by operators.

Short repayment tenures resulting in negative cash flows, 
coupled with delayed payments from PTAs, create financial 
stress, increasing the need of private operators for higher 
working capital. E-bus projects typically have long conces-
sions of up to 12 years, whereas financing is offered for tenures 
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extending up to 7 years. Mismatches between loan tenures and 
concession tenures result in negative cash flows and a greater 
reliance on working capital. Moreover, payment delays by 
PTAs have a cascading effect, impacting the operators’ capac-
ity to service debt and maintain sufficient working capital.

According to the concession terms offered to operators, 
PTAs are responsible for payments. However, payment 
delays and defaults are shouldered by operators, limiting 
debt financing based on project revenues and necessitat-
ing guarantees from operators. In the infrastructure sector, 
because the public agency bears the project revenue risks, 
including it as a party to lending agreements gives lenders 
the reassurance to invest. The public sector must safeguard 
payments or project revenues in e-bus projects to lower the 
lenders’ requirement of debt collaterals, unblocking capital for 
the private sector. Such mechanisms can play a pivotal role in 
unlocking private investments in the e-bus sector.

Stakeholders emphasized that a long-term payment security 
mechanism (PSM) to reduce e-bus operators’ financial 
risk and improved transparency regarding PTAs’ financial 
health and e-bus performance would enable private invest-
ments in the sector. As in the solar power generation sector, 
if concessions are backed by a PSM, operators will be able to 
access payments promptly in case of delays by the contracted 
PTA, facilitating timely debt servicing. Because lenders lack 
credible financial data on PTAs and their payment history, 
they cannot assess counterparty payment risks and hence rely 
on the borrower’s collateral. Including the sector in the infra-
structure sub-sector list and providing priority sector lending 
would ease the availability of finance. These measures can 
help the sector develop lending regulations, obtain alternative 
funding from institutional and retail investors, and access low-
cost capital for e-bus projects. 

INTRODUCTION
Background
Over the past decade, India has made significant invest-
ments to facilitate bus electrification, channeling substantial 
resources into this initiative. The country has implemented 
various fiscal and regulatory measures to accelerate electric 
vehicle (EV) manufacturing and adoption across vehicle 
segments. Two flagship schemes, Faster Adoption and 
Manufacturing of Hybrid and Electric Vehicles (FAME) and 
PM-eBus Sewa, launched in 2017 (for e-buses) and 2023, 
respectively, aim to incentivize public transport electrifica-
tion (MoHUA 2023). 

Public sector fleets, managed by public transport agencies 
(PTAs), currently operate 0.15 million buses across states and 
union territories (PIB 2020), of which 8,200 (as of September 

2024) are e-buses (MoRTH n.d.). Through schemes such as 
the National Electric Bus Programme (NEBP) and PM-eBus 
Sewa, the Government of India (GoI) plans to increase the 
number of e-buses to 60,000 within a couple of years. Though 
the deployment is currently focused on urban bus services, 
scaled procurement for intercity and mofussil services are 
underway. These e-buses will be procured under a gross-cost 
contract (GCC) model, where PTAs compensate private oper-
ators on a per-kilometer basis.1 Private operators are expected 
to procure and operate the buses, marking a shift from the 
conventional operating models in which PTAs procure and 
operate most buses themselves.

Although e-buses have lower operating costs, their up-front 
capital requirement is significantly higher, 200–300 percent 
more than diesel buses. The estimated cost of deploying 
60,000 e-buses, including the supporting charging infrastruc-
ture, is US$7.75 billion (INR 643 billion).2 Under the GCC 
model, private operators (including manufacturers and their 
subsidiaries, traditional and new operators) are responsible for 
acquiring finance for these buses. Given the risks of constantly 
evolving technology and counterparty payment risks by loss-
making PTAs, operators face challenges in obtaining equity 
and raising commercial debt for e-bus projects. 

The e-bus industry’s nascent stage and the associated risks 
hinder e-bus project financing in multiple ways, which must 
be addressed to achieve the ambitious national targets. Glob-
ally, studies have highlighted procurement hurdles for e-bus 
fleets, such as financing challenges, financing time horizons, 
inflexible financing instruments, the need for credit guaran-
tees, and the imperative for risk sharing by third parties (Li 
et al. 2019; Moon-Miklaucic et al. 2019; Sclar et al. 2019). 
However, India faces unique challenges due to the scale of the 
deployment, its strong domestic manufacturing ecosystem, and 
the lack of a private operator ecosystem to address its national 
ambitions. China’s large-scale e-bus deployment relies heavily 
on subsidies and incentives despite strong domestic demand 
and supply (Times of India 2023; UITP 2021; Yiyang and 
Fremery 2022; You 2023).

India is at a critical juncture where accelerating the e-bus 
procurement process is essential to meet its ambitious climate 
targets. The current bus fleet size and the significant number 
of overaged buses (about 0.6 million buses are expected to be 
15 years old by 2030) necessitate urgent fleet expansion to 
meet the rising demand. Despite several initiatives, including 
large-scale procurement efforts, the participation rate in recent 
tenders has been low, slowing the procurement pace. During 
the pre-bid meetings, in which WRI India also participated, 
stakeholders expressed concerns about investing in scalable 
procurement programs.
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Reports published in India have highlighted the need to 
financially incentivize e-bus adoption scale-up (Gadepalli 
et al. 2019), develop alternative business models to improve 
GCC contract conditions (World Bank 2022), and use 
public-private partnerships (PPPs) to finance public buses, 
including e-buses (ADB 2023; ASRTU and ITDP 2023). 
However, they have not fully addressed these challenges from 
borrowers’ and lenders’ perspectives. Because the envisioned 
e-bus procurement relies on PPP arrangements and the scale 
of investment, it is crucial to understand the perspectives of all 
the major parties involved in the process to ensure its success.   

Objectives and scope of the study
This study aims to identify the key challenges in financing 
e-bus projects and obtain preliminary insights into short- and 
medium-term approaches that could yield an impact, through 
a stakeholder participatory approach and secondary research. 
The objectives are as follows: 

	▪ Identify the existing primary challenges in financing 
e-bus projects. 

	▪ Review PPP arrangements in other public sectors to 
identify suitable interventions that can be used to unlock 
private financing and abate financial risks in the public 
transport sector.

	▪ Synthesize regulatory and policy interventions that 
stakeholders in the field recommend to facilitate financing 
for e-bus projects in the short and medium terms.

This study aims to assess the financial requirements related to 
the GoI’s recently announce plans for the public sector over 
the next few years (MoHUA 2023). Although it employs 
stakeholder interactions for the assessment, it restricts itself to 
the perspectives of lenders, borrowers, and OEMs (see Figure 
1). Further, the study does not examine existing business 
model case studies within the bus sector, because numerous 
peer-reviewed papers and reports have covered them (ASRTU 
and ITDP 2023; MoHUA 2021; Swamy 2014; Swamy and 
Patel 2014; Gadepalli et al. 2019). Finally, because multiple 
studies  (DIMTS 2016; MoHUA 2019; SSEF and Janaagraha 
2020; WRI India 2021b, 2022b) have covered long-term 
public sector reforms in national and state funding programs, 
fare regulations, institutional arrangements for implementa-
tion, and other measures to improve PTAs’ operational and 
financial efficiencies, this paper does not cover policy reforms 
for strengthening PTA performance.

Limitations
This study is subject to certain limitations. 
 
First, reliance on the personal opinions and perceptions of 
stakeholders introduces the potential for bias in the responses. 

To address this, we conducted multiple interactions with the 
same set of experts using similar questions to cross-verify 
perspectives and information. Also, because these stakeholders 
primarily represent urban operations3 (mostly metropolitan 
cities), a regional bias may arise when the study is extended to 
suburban/rural areas. Further, challenges may differ in smaller 
and medium-sized cities, and the consulted experts may not 
have fully addressed these regional differences. Second, com-
mercial lending to large-scale projects involves detailed project 
evaluation and risk analysis by lenders, which may differ for 
financing institutions; moreover, the finer details of recourse 
requirements, interest rates, and other conditions remain 
confidential between the borrowers and lenders. Therefore, the 
study relied on publicly available information and assump-
tions shared by experts. Finally, the paper does not suggest any 
long-term policy reforms to strengthen PTA performance.

METHODOLOGY
Although information on the bus sector is widely understood 
within the industry, it is not always thoroughly documented 
in the existing research. This gap highlights the importance of 
stakeholder consultations in capturing nuanced insights and 
practical experiences that are not readily available in published 
studies. Because large-scale e-bus procurement under PPPs 
is relatively new, these consultations are crucial for address-
ing real-world challenges not fully explored in the academic 
literature or industry reports. Hence, we qualitatively assessed 
the PPP model through stakeholder interactions and a 
secondary literature review covering related sectors. A detailed 
description of the methodology follows.

Stakeholder interactions 
Mapping the stakeholders

Various stakeholders, ranging from manufacturers to operators 
to investors and transit agencies, play essential roles in e-bus 
financing. To understand the dynamics of, and interactions 
among, these stakeholders more effectively, we classified them 
into primary, secondary, and tertiary categories (Figure 1). This 
classification enabled us to capture perspectives, insights, and 
challenges in a structured manner, facilitating a better under-
standing of the ecosystem.

Under the existing structure, private operators bear significant 
risks, including raising investment for projects, and the flow 
of financing largely depends on their ability to raise capital, 
both debt and equity. Hence, the study considered original 
equipment manufacturers (OEMs) and their subsidiaries, 
specifically established for execution, along with traditional 
bus operators, as the primary stakeholders. Traditional bus 
operators, with their regional and operational expertise, can 
facilitate large-scale nationwide e-bus operations. However, 
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Figure 1  |   Stakeholder mapping   

Note: ICE = internal combustion engine. OEM = original equipment manufacturer.

Source: Created by WRI India authors.

they have been largely absent due to the qualifications4 stipu-
lated in the tender clause. All OEMs that procured e-buses 
or participated in tendering were considered for inclusion in 
our interactions.

The main secondary stakeholder identified was lenders to 
such projects, predominantly represented by the commercial 
banking sector. Infrastructure financing companies (IFCs), 
including non-banking financial companies (NBFCs), were 
also included in the stakeholder group. In addition, EV leasing 
companies, multilateral development banks (MDBs), and 
sector experts were also identified as secondary stakeholders. 
These stakeholders are already involved in or interested in 
investing in bus financing. 

Although PTAs procure services, they are often not directly 
involved in financing agreements and play a limited role in 
raising commercial financing for projects. PTAs have, there-
fore, been identified as tertiary stakeholders in the research. 
The PTAs that participated in the aggregated tenders were 
invited to roundtable discussions, with active participation 
from Delhi and Mumbai—the cities with the largest e-bus 
fleets in the country—along with other cities that have long-
term plans for electrifying their bus fleets. 

Stakeholder meetings and interactions
WRI India conducted three roundtable discussions to identify 
the challenges faced by lenders and borrowers in financing 
e-bus projects. A brief description of the roundtables and 
stakeholders (organizations) is provided in Appendix A. 
Subsequently, multiple semi-structured one-on-one interviews 
were conducted with the same set of stakeholders with a 
similar set of questions. Ten OEMs/traditional bus opera-
tors and six commercial banks and NBFCs were interviewed 
during this process. Also, multiple officials from five PTAs 
participated in these interactions. Table 1 describes the focus 
areas of the discussions held with the stakeholders.

Literature review: Learnings from 
other infrastructure sectors and PPP 
projects 
We also conducted a literature review of PPP projects in 
India, focusing on highway and solar projects. We reviewed 
a range of sources, including policy documents, government 
orders, circulars and amendments, peer-reviewed reports from 
the Council on Energy, Environment and Water (CEEW), 
the Asian Development Bank (ADB), and the World Bank, 
and gray literature such as newspaper articles. This literature 

• OEM/OEM subsidiaries
• Traditional ICE bus operators

Operational expense
Upfront Capital
(Debt + Equity)

• Commercial Banks,
• Infrastructure Financing Companies,
• Non-Banking Financing Companies,
• Leasing companies,
• Multilateral Development Banks

Public transit agencies

Paying per km monthly fee
throughout the contract

PRIMARY STAKEHOLDERS SECONDARY STAKEHOLDERS
S

TERTIARY STAKEHOLDER

Debt up to 75-80%
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Table 1  |  Focus areas of discussions with stakeholders  

STAKEHOLDER FOCUS AREA OF DISCUSSION

Primary stakeholder 	■ Ability to scale up manufacturing

	■ Issues with contract bankability

	■ Access to debt and equity financing for e-bus projects

	■ Policy support required to improve financing conditions

Secondary stakeholder 	■ Current debt offering, including financing rates

	■ Tenures offered to e-bus projects and commercial ICE fleet finance

	■ Factors affecting the bankability of contracts

	■ Asset and counterparty risks in public e-bus projects

	■ Risk mitigation measures

	■ Impact of selected policy measures 

	■ Banking directives to enhance financing conditions

Tertiary stakeholder 	■ Current challenges for scale-up and possible solutions

Note: ICE = internal combustion engine.

Source: Created by WRI India authors.

review examined various aspects of PPP models, includ-
ing agreement structures, concessional tenures, roles and 
responsibilities of stakeholders, project funding and financing 
structures, private financiers’ contributions, and policy initia-
tives that facilitated private investment in these sectors.

Although we examined the highway and solar sectors in 
depth, metro projects were also initially reviewed. Two metro 
PPP projects—Rapid Metro Gurgaon and the Delhi Airport 
Metro Express Line—were prematurely taken over by DMRC 
due to flawed concessions, overestimated ridership, and 
financial challenges. Both projects, based on net cost contracts 
(NCC),5 failed because although the fares were regulated by 
public agencies, the private sector bore all the revenue risk. 
PPP projects under The Metro Rail Policy, 2017, which real-
locates risks to the public sector, are yet to be operationalized, 
limiting the sector’s ability to learn from policy evolution. 

Highways and solar power development projects have 
witnessed the highest flow of private capital among the 
infrastructure sub-sectors, with stakeholders citing clear policy 
learnings. Although the highways and solar sectors differ from 
e-bus projects (in terms of technology performance, opera-
tional and maintenance costs, etc.), they depend on private 
sector debt leveraging6 for project construction and a mix of 
project revenues and/or government funding to service debt 
(Roy 2015). A review of these sectors identified learnings from 
policy interventions that have mitigated risks for lenders and 
successfully catalyzed private investments.

SETTING THE CONTEXT: 
FUNDING AND FINANCING 
PUBLIC BUS TRANSPORT IN 
INDIA
Publicly managed bus-based systems are traditionally owned 
and operated by PTAs. PTAs either operate buses them-
selves or through a PPP model. For PTAs that operate buses 
themselves, state governments provide capital funding for bus 
procurement and related infrastructure, including maintenance 
facilities and passenger amenities such as terminals and bus 
shelters. A few PTAs also use commercial debt to finance 
capital for bus fleets. The operational expenditure, which 
includes fixed costs (such as human resources, cost of capital, 
taxes, and administration costs) and variable costs (such as 
fuel and other consumables),7 is primarily funded through 
user fares8 regulated by the state. However, farebox revenues 
are often insufficient to cover the full operational expenditure. 
Therefore, state governments provide additional grants to 
bridge the viability gap between farebox revenues and opera-
tional costs (CIRT 2022). 

PTAs face significant challenges due to stagnating ridership 
and revenues and escalating operational costs, widening the 
gap between revenue and expenditure. A summary of this gap 
for all PTAs providing urban bus services from 2012–13 to 
2019–20 is depicted in Figure 2. It illustrates a substantial
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deterioration in financial performance, with the gap widening 
from INR 29.87 billion in 2013–14 to INR 197.26 billion 
in 2019–20. Such a pronounced disparity between revenue 
and expenditure severely hampers the PTAs’ ability to deliver 
efficient services to their customers, procure new fleets, replace 
aging vehicles, establish supporting infrastructure, and imple-
ment modern technology-based interventions.

PPP arrangements in public bus 
transport in India
PPPs are adopted in bus operations to reduce the financial 
burden on PTAs and improve cost efficiency by leveraging the 
private sector’s ability to access finance for up-front invest-
ments. This involvement meets the sector’s investment needs, 
which was the primary reason for introducing PPPs (WRI 
India 2021a). The first formal PPP in urban bus services was 
implemented in Indore in 2006 (Atal Indore City Transport 
Services Limited n.d.). Between 2006 and 2013, the urban 
operation market witnessed the growth and pilots of vari-
ous PPP models such as NCC, GCC, and hybrid models 
(MoHUA 2021). During this period, cities also received 
financial support from the Jawaharlal Nehru National Urban 
Renewal Mission9 ( JNNURM, 2006–14) to introduce city bus 
services under the PPP model (WRI India 2021a). 

Although the NCC (Indore) model was first introduced in 
India, it was not widely adopted due to issues with service 
quality and reliability (ASRTU and ITDP 2023; Swamy 
2014; WRI India 2021a). The high revenue risks associated 
with regulated fares for private operators made large-scale 

private participation in urban operations financially unvi-
able. Hence, cities, including Indore, later switched to the 
GCC model. The GCC model has emerged as the dominant 
model because it allows PTAs to monitor and control service 
quality, linking operator payments to performance metrics. By 
transferring the revenue risk to the PTAs, the GCC model 
has facilitated greater private sector participation. PPPs, 
with support from the JNNURM, which brought large-scale 
investments into the sector, have seen some success, with the 
private sector acting as service providers under GCC agree-
ments (Swamy 2014). Figure 3 depicts the expansion of GCC 
models across Indian cities.

PPP arrangements in e-bus 
deployment in India
In 2017, the Department of Heavy Industries (DHI) 
included demand incentives for e-buses under the ongoing 
FAME scheme. In the first phase of this scheme, cities were 
authorized to procure e-buses outright or under the GCC 
model. However, the second phase of the FAME scheme 
(2019) mandated the GCC model, allocating technology 
and performance risks to the private sector. Demand incen-
tives supporting the deployment of 6,862 e-buses across 64 
cities (PIB 2023b) were initially allocated. However, the lack 
of standardized operational parameters, varying technical 
specifications, variation in the volume of buses, and the lack 
of capacity in cities for adoption of the GCC model led to 
low uptake of e-buses despite central incentives of up to INR 
5 million10 per bus (WRI India 2022a). In response, the DHI 
focused on deployment in only nine cities with populations 
exceeding 4 million. 

Figure 2  |   Cumulative losses of reported by PTAs  

Note: INR = Indian rupee. PTAs = public transport agencies.

Sources: CIRT 2022, MoHUA 2019.
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Figure 3  |  Growth of PPP models in Indian cities   

Note: FAME = Faster Adoption and Manufacturing of Hybrid and Electric Vehicles. PPP = public-private partnership.

Source: MoHUA (2021), with further revisions by WRI India.

Figure 4  |  Cost of operating 12 m e-buses and diesel buses in urban conditions  

Note: ICE = internal combustion engine. INR = Indian rupee. m = meter.

Source: Estimated by WRI India authors based on tender conditions, bid price under the National Electric Bus Programme NEBP, and consultations with industry experts. 
Calculation assumptions—capital cost of e-buses and ICE buses: INR 13.5 million (including allied infrastructure) and INR 0.55 million, respectively; fuel cost for e-buses and ICE 
buses: 9 INR/kWh and 90 INR/liter, respectively; and maintenance cost for e-buses and ICE buses: 10 INR/km and 11 INR/km, respectively. The miscellaneous cost is taken as INR 
0.15 million for both types of buses.

To facilitate this, Convergence Energy Services Limited 
(CESL), a fully owned subsidiary of Energy Efficiency 
Services Limited, was nominated to aggregate demand from 
these eligible cities. CESL launched the Grand Challenge 
(GC), with standardized contracting terms and e-bus 
specifications, which led to reductions in bid rates that were 
up to 25 percent lower than those for comparable internal 
combustion engine (ICE) buses (CESL 2022a). 
 
Figure 4 provides a lifecycle cost11 comparison between 12 
meter (m) standard diesel buses and e-buses for operation in 
urban conditions over a 10-year period.12 The figure shows 

that the lifetime cost of operating e-buses is lower than that of 
diesel buses, primarily due to fuel cost savings.

This success led to the launch of the NEBP, which targeted 
the aggregated procurement of 50,000 e-buses, and later the 
PM-eBus Sewa scheme, which provided central assistance in 
the form of viability gap funding (VGF) for 10,000 e-buses 
across medium and small cities.13 The PM-eBus Sewa scheme, 
in particular, targets 169 medium- to small-sized cities with 
populations ranging from 4 million to less than 0.5 mil-
lion (MOHUA 2023). Figure 5 depicts a timeline of policy 
reforms in India’s public bus system.
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Figure 5  |  Timeline for policy and financial reforms in India’s public bus systems   

Note: DHI = Department of Heavy Industry. FAME = Faster Adoption and Manufacturing of Hybrid and Electric Vehicles. ITS = Intelligent Transportation System. MoHUA = Ministry 
of Housing and Urban Affairs. PPP = public-private partnership.

Source: Compiled based on policy documents and ministry webpages/documents (CESL 2022a, 2022b; MHI 2019; MoHUA 2023; PIB 2021).

ANALYSIS AND FINDINGS
Stakeholder perspectives on the 
e-bus financing ecosystem
Individual stakeholder interviews and roundtables held by 
WRI India captured the current challenges and concerns 
regarding financing e-bus projects from the perspectives 
of lenders and borrowers. Traditional operators have been 
unable to participate in aggregated tenders because they are 
unable to meet the financial qualifications for projects. The 
market currently has only one sizable true operating company, 
Greencell Mobility,14 which participates directly as bidders 
and operates buses manufactured by multiple OEMs. The 
other bidders include operating companies set up by e-bus 
OEMs, relying on the parent OEM’s financial credentials to 
participate in tenders. 

Debt for e-bus projects is offered by a few commercial banks 
and NBFCs such as the Power Finance Corporation (PFC) 
and the Rural Electrification Corporation. Private operators 
must provide 25 to 30 percent equity, with the remaining 70 
to 75 percent requiring bank guarantees and collateral (ADB 
2023). Project financing is available for up to seven years, with 
interest rates based on the Marginal Cost of funds-based 
Lending Rate (MCLR) (8.5–9 percent per annum) plus a risk 
premium of 1.5 to 2.5 percent per annum15 (ADB 2023). The 
high cost of e-buses and infrastructure has increased the entry 
barrier for traditional operators, raising equity requirements 
from 10 percent for ICE buses to 30 percent for e-buses. In 
addition, commercial debt is challenging due to small balance 
sheets and collateral needs.

The following subsections summarize the perspectives of 
different stakeholders on the business model and contract-
ing terms for implementing e-bus-based public transit 
projects, financing conditions, and constraints (both inter-
nal and external).

Lender’s perspective and challenges

	▪ Financers have highlighted that the sector’s ecosystem is 
underdeveloped, and asset performance in line with the 
contractual terms poses significant risks.

	▪ The GCC model of e-bus deployment for public services 
is the preferable model because farebox revenue risks 
are covered by the counterparty in the service contracts. 
However, the credit rating or financial status of the 
contracting agencies is largely unavailable, and PTAs 
have historically faced financial losses. The counterparty 
payment risks for public e-bus projects are significant.

	▪ The performance of e-buses with constantly changing 
battery technology through the life of 10- or 12-year 
contracts is not tested in any of the contracts. The residual 
value of the buses and batteries remains undetermined due 
to the lack of a secondary market.

	▪ Commercial banks offer project financing for 70 percent of 
the project cost and working capital to operators or OEM 
subsidiaries. The tenure varies between 5 and 7 years, and 
second batteries for e-buses are not financed.

	▪ Debt is offered against the balance sheets of the parent 
OEMs or group companies against collateral, often 
through corporate guarantees. The collateral value depends 
on the project size and multiple financial parameters.

2006

National Urban 
Transport Policy issued
The policy focused on 
providing high quality 
public transport 
alternatives to private 
vehicles. 

2008

Urban Bus 
Specification (UBS) 
introduced by MoHUA 
to improve the quality 
and comfort level of 
existing buses built on 
truck -based chassis.

2009

Jawaharlal Nehru 
National Urban Renewal 
Mission launched to 
provide financial 
assistance to cities 
procuring buses. 13,400 
buses procured under the 
first phase. 

2010

Bharat Stage - IV
(BS-IV)
emission 
norms 
introduced. 

2012

A revised Urban Bus 
Specification-II (UBS-II) was 
introduced, integrating ITS to 
buses, improved accessibility 
for Persons with Disabilities 
(PWD) and Bus Rapid Transit 
(BRT) specifications among 
others.

2015

FAME I scheme launched by 
DHI under the National 
Electric Mobility Mission Plan 
2020 which aims at promoting 
hybrid and electric vehicles. 
The scheme sanctioned 465 e-
buses to various cities/states, 
through which e-buses were 
introduced in India.

2019

Second phase of 
FAME is being 
implemented by 
DHI, targeted to 
support 7,090 e-buses
through demand
incentives. 

2022

Grand Challenge was 
launched to aggregate 
demand from million-plus 
cities and to procure e-buses
with standardized terms and 
bus specifications. The 
scheme supporting 
disbursement of ~3,700 e-
buses.

2023
2022

The National Electric

introduced after the 
success of grand 
challenge for procuring 
50,000 e-buses across
Indian cities. 

Bus Programme was PM eBus Sewa 
scheme, launched 
for augmenting city 
bus operation by 
10,000 e-buses on 
PPP model. 
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Borrower’s perspective and 
challenges
Traditional bus operators 
	▪ Financers have highlighted that the sector’s ecosystem is 

underdeveloped, and asset performance in line with the 
contractual terms poses significant risks.

	▪ The GCC model of e-bus deployment for public services 
is the preferable model because farebox revenue risks 
are covered by the counterparty in the service contracts. 
However, the credit rating or financial status of the 
contracting agencies is largely unavailable, and PTAs 
have historically faced financial losses. The counterparty 
payment risks for public e-bus projects are significant.

	▪ The performance of e-buses with constantly changing 
battery technology through the life of 10- or 12-year 
contracts is not tested in any of the contracts. The residual 
value of the buses and batteries remains undetermined due 
to the lack of a secondary market.

	▪ Commercial banks offer project financing for 70 percent of 
the project cost and working capital to operators or OEM 
subsidiaries. The tenure varies between 5 and 7 years, and 
second batteries for e-buses are not financed.

	▪ Debt is offered against the balance sheets of the parent 
OEMs or group companies against collateral, often 
through corporate guarantees. The collateral value depends 
on the project size and multiple financial parameters.

OEMs and subsidiaries 
	▪ OEM subsidiaries have cited contracting terms requiring 

OEMs to be part of the executing consortium and high 
financial qualification criteria excluding traditional bus 
operators; as a result, subsidiaries are forced to bid and 
arrange financing for public tenders.

	▪ OEMs currently have manufacturing capacities for large 
orders, but assets remain on their books for the concession 
tenure, making companies asset heavy. This model 
makes it increasingly difficult for OEMs to participate 
in new tenders.

	▪ Operating subsidiaries form new special purpose vehicles 
(SPVs) for executing projects, but financing for projects is 
based on the health of the parent OEMs’ balance sheets.

	▪ Currently, project financing offered by commercial banks 
is not based on project cash flows but against collateral by 
the parent OEM. This reliance on recourse-based lending 
limits the scaling up of e-bus deployment to meet the 
national targets set by the GoI.

	▪ Scaling up of e-bus deployment will require newer 
models where leasing companies can own assets, relieving 
OEMs and their subsidiaries of this burden and enabling 

them to focus on manufacturing and operating buses. 
However, viable leasing offerings that address market 
needs are absent.

	▪ OEM subsidiaries highlighted the high risks borne by 
them in contracts and their obligation to service debt 
despite payment delays by PTAs. This has raised working 
capital requirements and impacted the overall cost of 
providing services under the model.

Sectoral challenges in financing e-bus 
projects 
National and state policies for electrification of public 
transport and the lower operational costs of EVs than 
those of traditional ICE vehicles imply that electric fleet 
augmentation will continue to be spearheaded by PTAs, who 
will need to replace their aging fleets and reduce operational 
costs to improve their financial health. However, to scale 
up the deployment of e-buses in line with the demand of 
PTAs under the established GCC model, where assets 
are financed by private operators, the following challenges 
must be addressed.

The first challenge is that in the absence of non-recourse-
based project financing, collateral is required from parent 
OEMs, which significantly impacts the capacity of operat-
ing subsidiaries to scale operations. Each new project’s debt  
reduces OEMs’ debt service coverage ratio (DSCR) and 
hampers their ability to arrange financing at favorable interest 
rates for the new projects envisaged by the national programs 
and schemes. Increasing debt impacts the financial health of 
companies and may impact capital flow for other functions, 
such as manufacturing e-buses. The absence of financing 
options, with only a limited number of commercial banks and 
NBFCs offering debt to e-bus projects, constrains private 
investment, hindering the pace of e-bus project deployment.

Second, e-bus projects continue to pose significant 
counterparty risks. PTAs, a key stakeholder of projects, do not 
participate as counterparties in financing agreements, and the 
project revenue risks are borne by the operators. The existing 
payment security mechanisms (PSMs), such as escrows, 
have been implemented inconsistently across contracts, with 
operators relying on working capital for operational expenses 
and debt repayment in case of payment delays. Extended 
periods of payment delays by PTAs hamper the ability of 
operators to service debt consistently. Lenders have limited 
data to assess the financial health of PTAs issuing contracts 
due to the unavailability of audited financial reports or credit 
ratings, reducing their confidence in such projects.

Third, the shorter financing tenure for the 10–12-year 
concession period for e-bus projects impacts cash flows during 
the repayment period. Non-infrastructure project financing 
is offered by public and private banks for a maximum tenure 
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of 84 months (7 years), whereas infrastructure loans can 
be extended for a period 2 years lower than the project 
concession tenures. To reduce the performance risks of assets, 
lenders typically offer debt based on the first life of buses or 
battery packs. The monthly debt repayment is highly sensitive 
to the tenure, with shorter tenures leading to unsustainably 
high repayment liabilities for operators. Currently, operators 
refinance existing projects by extending repayment tenures 
and reducing outflows for debt servicing.

Cash flow models developed using NEBP tender conditions 
and factoring in operators’ expected expenditures indicate 
significant negative cash flows for the debt repayment years. 
Figure 6 presents the estimated cash flows for air-conditioned 
12 m e-bus operation.

OEM subsidiaries that form SPVs for project execution 
often rely on capitalization by their parent companies and/
or working capital loans to cover the shortfall. Operators 
often repay the interest on debt up front to better manage 
debt repayment and project cash flows. The flow of capital 
to the operating subsidiary is often decided by the parent 

manufacturing company, which impacts participation 
in tenders and manifests as a premium in bid rates and 
reluctance to participate in a new bid.

Policy learnings enabling private 
financing for infrastructure projects
We reviewed the development of the highway construction 
and solar power generation sectors to gather insights into 
effective policy interventions that promote private investment. 
By examining the supportive lending regulations, innovative 
business models, and dependable default and guarantee struc-
tures in these sectors, we aimed to extract valuable learnings to 
encourage private investment.

Infrastructure projects are often unable to cover project costs 
from direct user fees and are therefore dependent on govern-
ment funding, because governments are best placed to capture 
the indirect benefits from these projects. Enabling private 
financing remains a key aspect of scaling up infrastructure in 
developing countries such as India. Investment barriers, how-
ever, often limit the scale and pace of private sector investment 

Figure 6  |   Estimated project cash flow per bus for 12 m AC e-bus operation  

Note: AC = air-conditioned. m = meter.

Source: Estimated by WRI India authors based on tender conditions, bid price under the National Electric Bus Programme (NEBP), and industry expert consultations.
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Figure 7  |  Increase in private sector investment under PPP model    

Note: Figures in INR crores. BOT = build-operate-transfer. FY = financial year. HAM = hybrid annuity model. PPP = public-private partnership.

Source: CRISIL and FICCI 2019.

in infrastructure projects. Governments play a crucial role in 
mitigating project risks and streamlining project cash flows, 
such as capital expenditure, revenues, and VGF, to encourage 
private commercial financing in different sectors. Appendix B 
explains the context of government support for infrastructure 
projects and PPP financing in India.

PPP and private investments in highway 
construction
The road sector was one of the first sectors to implement PPP 
in highway construction and has witnessed over three decades 
of ecosystem evolution. Although public spending has been 
the key driver of highway development, the highways sec-
tor has witnessed the highest inflow of private capital in the 
country. Garg and Dayal (2020) describe the evolution of the 
sector in two phases: the initial experiment phase (1996–2006) 
and the maturity phase (2007–2016).

Early adoption of PPP in the sector was limited to small 
upgrade projects, with 20 highway projects awarded between 
1996 and 2000. A national program for 13,000 km of 
four-lane highways was launched in 1999. However, with 
limited competition and an immature market, of the 322 
road projects undertaken to upgrade the highways under the 

program, only 22 projects for toll-based concessions and 27 
annuity-based concessions were awarded (Ramakrishnan and 
Raghuram 2012). 

In 2006, model concession agreements for toll-, grant-, and 
annuity-based highway projects incorporating past learnings 
were approved by the central government. This marked the 
beginning of the maturity phase, which witnessed the growth 
of private investment from INR 6.49 billion in financial year 
(FY) 2006 to INR 259.99 billion in FY2012. This phase wit-
nessed a staggering growth in build-operate-transfer (BOT)16 
projects despite multiple challenges. Delays in land acquisi-
tion and environmental clearances leading to cost escalation 
and aggressive bidding by developers with optimistic traffic 
projections and external economic shocks led to several stalled 
projects and non-performing assets (NPAs) in the sector. 
With significant equity and debt capital locked in stalled 
projects, the flow of money into highway projects slowed to a 
trickle (Garg and Dayal 2020). 

In response, the hybrid annuity model (HAM) (MoRTH 
2016) for highway construction was introduced. Appendix 
C explains this model, which is a cross between engineering, 
procurement, and construction (EPC)17 and BOT (annuity). 
It reallocated risks between developers and the authority, 
and succeeded in reviving investments in the sector. Since its 
introduction in 2016, the share of HAM projects quickly grew 

to 46 percent by value of overall projects awarded by 2018 
(see Figure 7). 

649 1,578

7,062
8,185 8,573

15,354

25,999

20,305
22,515

19,232

29,770

16,028 16,500

25,000

5%

9%

20%

29% 30%

36%

42% 43%

38%
35%

30%

16%
13%

16%

0%

5%

10%

15%

20%

25%

30%

35%

40%

45%

50%

0

50

100

150

200 IN
R 

bil
lio

n 250

300

350

FY06 FY07 FY08 FY09 FY10 FY11 FY12 FY13 FY14 FY15 FY16 FY17 FY18 FY19 (Est)

Private investment % of private investment

INFLUENCE PERIOD OF BOT INFLUENCE PERIOD OF HAM



WORKING PAPER  |  September 2024  |  13

Assessing financing challenges for implementing the large-scale electric bus program in India

Another measure to attract private investment to the sector 
was the introduction of the toll-operate-transfer (TOT)18 
model, which allowed monetization of operational road assets 
for long-term investors. Projects under TOT have established 
revenue streams and attracted private players, including 
sovereign funds, wealth funds, and private equity players, who 
have the option of exiting in two years. Also, infrastructure 
investment trusts (InIvTs) offer a divestment platform that 
the private sector can use to leverage existing assets and source 
capital for other projects.

Learnings from the highway sector 
The above mentioned policy interventions were key to funding 
the ambitious Bharatmala Pariyojana, which aims to develop 
and upgrade 34,800 km of national highways. Thus far, under 
Bharatmala, 46.9 percent of projects have been awarded as 
EPC, 1.4 percent as BOT, and 51.7 percent as HAM (NHAI 
2023). In comparison, the e-bus sector has reached a mature 
stage, with a defined business model under GCC and stan-
dardized contracts. However, learnings from the highways 
sector can inform proactive policymaking for the e-bus sector. 
The HAM model allocated traffic growth and toll revenue 
risks to the NHAI, with the government covering 40 percent 
of the bid project cost (BPC) during construction and provid-
ing semiannual annuity payments thereafter. Private investors 
covered the remaining 60 percent through equity and debt 
(ADB 2022). The reduced private investment requirement and 
a strong counterparty, the NHAI, significantly lowered risks 
for financiers and boosted private investment in the sector.

Road projects are included in the harmonized list of infra-
structure sectors by the Reserve Bank of India (RBI). This 
allows the government and the private sector to access long-
term institutional capital (patient capital) and retail investors 
through Securities and Exchanges Board of India (SEBI)-reg-
ulated instruments such as infrastructure debt funds. Inclusion 
of e-bus projects under the infrastructure sub-sector could 
allow the sector access to liberalized lending norms by banks 
for the infrastructure sector and other market-based instru-
ments to fund equity for projects. The highway sector has also 
leveraged innovative financing mechanisms such as raising 
investments from Life Insurance Corporation and Employees 
Provident Fund Organization and raising masala bonds.19 
Other monetization models such as 100 percent equity divest-
ment20 (AZB & Partners 2023; PIB 2015) and harmonious 
substitution for concessionaires have helped revive financially 
stressed projects and boosted interest in new road projects. 

Private investments in solar power generation
As of March 2024, the installed solar energy capacity in 
India had increased 30 times in the last nine years and stood 
at 81.81 GW (Manohar 2024). The National Solar Mission, 

launched in 2010, initially set a target of 20 GW by 2022. The 
first large-scale solar park, a 250 MW facility, was inaugurated 
in 2012 at Charanka in Gujarat, with a base tariff of INR 15/
kWh for the first 12 years, supported by subsidies for distribu-
tion companies (DISCOMs) due to the high cost of power. 
Since then, solar power costs have dropped significantly, 
with aggressive bids dropping to as low as INR 1.99/kWh. 
Single bids often target mega-scale projects, with tenders 
of 1,000 to 2,000 MW issued by Solar Energy Corporation 
of India (SECI).

The Indian experience draws attention to the importance of 
the state’s active involvement in accelerating the first genera-
tion of investments for developing solar power (Palit 2018). 
States provided subsidies in the form of viability gap arrange-
ments up to a third of the project cost. Banks were initially 
hesitant to lend to the sector, partly due to the outstanding 
stress on the thermal power sector and reservations about the 
technology, performance, and high costs. Banks demanded 
sizable recourse and lending tenures of 10 years, significantly 
less than the expected financial viability of projects aligned to 
25-year power purchase agreements (PPAs) (as explained in 
Appendix D). Traditionally, DISCOMs in India are owned by 
states and have been suffering from fiscal losses because they 
operate in a highly regulated market. This makes it difficult for 
them to make timely payments to power producers. The poor 
financial health of DISCOMs raises the price at which power 
producers can raise capital due to the risk on receivables. 
Private NBFCs took advantage of the absence of banks and 
dominated the sector in its initial years of growth (Palit 2018).

To reduce both the perception and the quantum of this risk 
for investors, the government has ensured multiple levels of 
payment security in renewable energy (RE) PPAs, such as let-
ter of credit, default escrow agreement, payment security fund, 
tripartite agreement, and state government guarantee (Sharma 
2019). In 2017, the GoI established a payment security fund 
(PSF) worth $220 million (INR 15 billion), administered by 
SECI, to mitigate counterparty payment delays and defaults. 

Since 2017, solar power developers have reduced their reliance 
on bank debt by tapping into alternate financing sources, espe-
cially bonds from the international market. Financing through 
green bonds costs significantly less than financing through 
bank loans. Domestic bonds also entered the market soon 
after, in 2016. Now flush with unprecedented funds, Indian 
mutual funds invested in high-rated renewable bonds, helping 
RE companies by providing lower rates, increasing lender 
competition, and opening a new avenue for funding operating 
projects. Other financing sources included infrastructure debt 
funds (IDFs), a new category of NBFCs. 
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Learnings from the solar power generation 
sector
SECI, a nodal agency under the Ministry of New and 
Renewable Energy (MNRE), serves as a power procurement 
intermediary, procuring power from developers and selling it 
to power distribution companies (i.e., DISCOMs) through 
long-term PPAs. SECI-supported tenders are backed by a 
tripartite agreement between the GoI, state governments, 
and the RBI. Under the agreement, in case of a default by 
DISCOMs, the GoI can withhold financial assistance to state 
governments. The DISCOM pays the fees (with late charges) 
to SECI, which then transfers the amount back to the PSF to 
safeguard the developers against future defaults. This arrange-
ment serves as the strongest deterrent against defaults by 
DISCOMs. The tripartite arrangement has also improved the 
credit ratings of SECI and in turn reduced the risk premiums 
for lenders to RE projects.

Although e-bus projects are inherently more complex due to 
technological challenges, fluctuating demand and revenue, 
and high operational costs, the known risks can be mitigated, 
and the sector’s financial attractiveness can be improved 
through strategies used in other sectors. For example, mod-
els that address viability gaps in highway construction and 
maintenance and structures to mitigate payment risks from 
loss-making DISCOMs can be applied to public transport. 
The next section outlines potential interventions to tackle 
challenges in the e-bus sector and enhance its financial viabil-
ity and attractiveness.

THE WAY FORWARD: POLICY 
INTERVENTIONS AND 
SUGGESTIONS
Bus-based public transport systems across the world face 
several challenges: falling ridership, competition from other 
modes, increasing costs of service provision, and reliance on 
government subsidies. Bus systems require constant subsidies 
or VGF to sustain operations; however, states do not use 
a structured approach to address planning, budgeting, and 
timely transfer of funds, weakening the financial position of 
PTAs. The financial attractiveness of a sector is dependent on 
its financial sustainability and cognizance of sectoral risks.

Addressing long-term sustainability is key if the sector is 
to attract affordable financing. Road transport being a state 
subject, the primary role of state governments is to serve as 
a regulator, ensuring that proper services are provided to the 
citizens. Other than the farebox revenues, which constitute up 
to 90 percent of revenues, grants through budgetary provisions 
or state or national schemes and borrowings through state 
guarantees are the funding sources of PTAs. The role of state 

governments in supporting transport services and determining 
the financial health of PTAs is crucial. Governments at the 
national and state levels have become cognizant of the need 
for sustained VGF to bus transport with central assistance 
under the PM-eBus Sewa, state schemes, and the Chief 
Minister’s Urban Bus Service Scheme in Gujarat supporting 
bus services throughout their life. Such schemes address the 
operational deficit and cash flow issues, improve the credit-
worthiness of PTAs, and make it easier for private operators 
to raise finances.

Although the GCC will continue to remain the prevalent 
model for deploying e-buses in urban areas, regional PTAs 
with in-house staff will need to look at alternative models 
such as own-and-operate and leasing models to ensure the 
utilization of their existing staff. The creditworthiness of PTAs 
will determine the volumes and terms for financing the scaled 
transition, which makes state-level reforms for financing bus 
services essential. In addition, PTAs need to address internal 
inefficiencies to increase ridership and lower the costs of ser-
vice delivery, adopt technology, and build capacities to improve 
their financial health, making the overall sector attractive for 
commercial financing. 

However, given the long-term nature of the sectoral reforms 
required and the national ambition of scaling up e-bus fleets, 
stakeholders have suggested various interventions to help the 
sector attract private investments and improve the bankability 
of PTA service contracts. 

Data and transparency
All stakeholders have requested that operational and financial 
data for the sector be made available. Only a few PTAs have 
been rated previously by credit rating agencies. However, 
this is not a standard practice, nor is it mandated for PTAs. 
The absence of such data hampers the ability of bidders and 
lenders to accurately assess the risks associated with projects. 
Lenders, in particular, have stressed the need for financial 
data on PTAs to better assess counterparty risks and appro-
priately pursue collateral from operators. In the absence of 
reliable data, payment delays and default risks are borne by the 
operator. Stakeholders have suggested that credit ratings be 
assigned for all PTAs, in line with the recommendation in the 
report 12th Annual Integrated Rating and Ranking of Power 
Distribution Utilities, under the framework approved by Min-
istry of Power with the PFC as the nodal agency (PFC 2024). 

An intervention by the GoI mandating annual reporting of 
fiscal performance by PTAs receiving central assistance can 
give lenders vital inputs that will inform their investment 
decisions, reducing short-term risks of delays or defaults 
and making it less likely that projects will become NPAs 
in the long term.
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Improve the financial ability of PTAs to 
service contracts
The public transport sector, similar to many other public util-
ity and services sectors that are restricted by regulated tariffs, 
relies on public funding to meeting its operational costs. PTAs’ 
dependence on the state or ULBs for operational gap funding 
leads to liquidity issues, which in turn adversely impacts their 
obligation to make timely payments to operators. Learn-
ings from the solar power generation sector demonstrate 
that a PSM can provide counterparty payment security to 
lenders, reducing guarantees and collateral requirements on 
loans and thus enabling operators to actively participate in 
future contracts.

The GoI has been actively pursuing PSMs, providing default 
guarantees through a PSF. A bilateral statement by India 
and the United States Government to develop a PSM for 
10,000 e-buses in India was issued in June 2023 (PIB 2023c). 
The Ministry of Heavy Industries (MHI) has been tasked 
with designing the PSM to facilitate investments by the 
US Government and other philanthropic monies to enable 
deployments of buses under the PM-eBus Sewa scheme. 

The PSM is currently under development, and a favorable 
structure should include the following features:

	▪ To achieve the long-term vision of transitioning public 
transport across the country, a permanent but flexible PSF 
managed by a central entity must be established. This will 
signal a long-term commitment by the GoI to the sector 
and strengthen private investments in projects.

	▪ The PSF should be flexible, allowing future contracts 
safeguarded by the fund.

	▪ The fund should allow for other grants, philanthropic 
monies, and low-cost capital such as credit guarantee 
structures provided by MDBs to enhance the 
PSF’s coverage.

	▪ Ideally, the fund should be established as a revolving fund, 
with defaults being replenished by the state to ensure 
the health of the fund and enhance the state’s fiscal 
accountability. A similar mechanism in the renewable 
power generation sector under SECI has decreased 
defaults and eased private financing for projects.

	▪ Digitization of invoicing, service level agreement (SLA) 
monitoring, and payment processing should be introduced 
to ensure monitoring of payments, dispute resolution, and 
timely payments for e-bus contracts.

	▪ Lack of access to financial data on, and the transaction 
history of, transit agencies makes it difficult for lenders 
to assess risks in the sector. The proposed PSM should 

aim to set up a database on payment history and possibly 
credit ratings for participating agencies, enhancing the 
bankability of projects for lenders through an informed 
risk assessment framework.

Although it is difficult to estimate the direct impact of the 
structure in terms of reduced interest rates and in turn reduc-
tion in per-kilometer rates, private bidder participation for 
contracts not safeguarded by a PSM is likely to remain low. In 
the long term, the intervention will increase the confidence of 
lenders in offering debt to the sector, attract IFCs, and lower 
reliance on the banking system for debt.

Enhancing credit ratings of the 
counterparty
Given the financial status of PTAs across the country, the 
incentive for organizations to get themselves rated is low. 
Their financial position is comparable to that of DISCOMs, 
who face losses annually and are dependent on state bud-
getary provisions. The SECI model, where a new entity 
with sufficient financial backing and high credit rating was 
created, can be replicated in the public transport sector. 
Aggregated procurement through a central agency makes it 
easier to introduce a central counterparty in PTA conces-
sion agreements. With an adequate PSM in place and digital 
monitoring of services, the SECI-like entity can either make 
payments directly to operators or make payments only in case 
of delays by PTAs.

Facilitating availability of financing to 
the sector through banking reforms 
and regulations 
Commercial banks continue to be the major source of debt 
for private developers of e-bus projects.  Reforms in banking 
regulations to encourage the flow of capital to a strategically 
important sector is an important intervention to ease financ-
ing. Two of the top regulation changes required by experts and 
the industry were inclusion of the sector under priority sector 
lending (PSL) and of urban buses under the infrastructure 
sub-sector. Inclusion of the sector under PSL would reduce 
the lending rates of banks by up to 200 bps, which could 
be passed down to the borrower. Inclusion of e-bus projects 
under the infrastructure sub-sector, which currently excludes 
rolling stock for urban transport projects, would permit loans 
by commercial bank for over 7 years in line with project cash 
flows for 12- or 10-year concessions. Modification in banking 
regulations can increase the availability of finance and lower 
interest rates for operators, and may eventually further reduce 
the per-kilometer rates offered to PTAs.
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Segregating infrastructure from 
operational risks
As mentioned earlier, traditional operators have largely been 
excluded from directly participating in e-bus tenders due to 
high financial qualification requirements. However, it will 
be difficult for the sector to scale without the inclusion of 
such operators, who are experienced in handling local human 
resources and are also familiar with the operating condi-
tions. This can be achieved by separating infrastructure from 
operations when procuring services. Bogota, Colombia, has 
procured e-buses directly from a financial leasing company 
for 15 years and hires operators for shorter tenures of 5 years 
(Batista and Bastos 2023). This structure reduces operator 
liability arising from asset ownership. However, the com-
mercial vehicle leasing market in India is underdeveloped and 
will require favorable business models and access to low-
cost capital to meet the scaled-up demand for e-buses. The 
separation of infrastructure and operations may increase the 
operational cost of PTAs, but it will ease the deployment of 
e-buses in smaller cities, which will rely on local operators for 
service delivery.

The above interventions are critical for addressing the financ-
ing concerns of the private sector, which is expected to invest 
capital for the electrification of public transport fleets. Key 
financing concerns about technology maturity and battery 
performance can be documented and addressed through 
public fleets. Although the measures discussed in this paper 
can improve the bankability of contracts in the sector, address 
lenders’ concerns, and improve the availability of viable financ-
ing options for e-bus contracts, stringent reforms to improve 
PTAs’ internal efficiencies and financial position are required 
to achieve long-term sustainability in the public transport 
sector. Electrification of public sector buses is an important 
pathway to achieving electrification in the private bus sector, 
which accounts for over 90 percent of India’s bus fleet, and is 
critical for decarbonizing the transport sector.
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APPENDIX A. DETAILS ON 
ROUNDTABLE DISCUSSIONS AND 
ONE-ON-ONE MEETINGS
WRI India organized three roundtables in 2023 and 2024 to discuss 
the challenges in e-bus financing:

	▪ The first roundtable, titled “Risk Mitigation Approaches to 
Financing of Public Bus Services,” took place at Bus Karo 
2023 on March 15, 2023. This roundtable brought together 10 
panelists from manufacturers, financial institutions, and multiple 
public transport agencies (PTAs). WRI India set the context, and 
a financial expert moderated the deliberations. The discussion 
centered around the following questions:

	▪ What innovative financing mechanisms can be adopted 
to mitigate the financial risks associated with public bus 
services, particularly in the context of transitioning to electric 
buses (e-buses)?

	▪ How can public-private partnerships (PPPs) be structured to 
balance the risk between stakeholders and ensure the long-
term financial sustainability of public bus services?

	▪ What role can government policy and regulatory frameworks 
play in reducing financial risks for private investors in 
public bus services?

	▪ The second roundtable, titled “Unlocking Financing to 
Revolutionize Electric Bus Adoption,” took place at the Connect 
Karo 2023 event in Delhi on July 17, 2023. This gathering, 
attended by 15 participants, focused on addressing the 
financial risks and challenges associated with large-scale 
e-bus adoption in India. The discussion mainly centered on the 
following key questions: 

	▪ How do surplus states benefit at the state level from payment 
security, and how can they mitigate the risks associated with 
larger e-bus adoption? 

	▪ What private insurance options are available to deal 
with the risks of e-bus adoption, and is insurance a 
mitigatory measure? 

	▪ The third roundtable, titled “Creating a Marketplace for Private 
Operators and Solving the e-Bus Financing Conundrum,” 
was organized by WRI India along with TruBoard Partners 
on February 26, 2024. The event aimed to explore the policy 
interventions needed to overcome financial barriers and 
promote the widespread adoption of e-buses. It served 
as a platform to discuss three key challenges in the e-bus 
ecosystem—financing, operations, and technology—
and brought together stakeholders such as original 
equipment manufacturers (OEMs), private bus operators, 
multilateral development banks (MDBs), financing agencies, 

and think tanks.  
 
The session covered several critical areas:

	▪ The need for policy support to ensure a robust and stable 
transition to e-buses, including the importance of mandates 
and both fiscal and non-fiscal approaches to facilitate access 
to funding and financing.

	▪ The interaction between public and private capital providers 
and the overall market structure necessary to finance the 
scaling up of e-bus adoption in India.

	▪ The role of creative financing mechanisms such as 
grants, equity finance, carbon finance, blended finance, 
structured finance, and other financial interventions in 
de-risking investments in e-buses to encourage large-
scale investments.

	▪ Innovative strategies to access debt financing for private 
operators and leverage equity financing as a catalyst to 
unlock large-scale financing for e-bus operations.

 
List of stakeholders present during the 
roundtable discussions
Primary stakeholders 

	▪ COO and Director, Green Cell Mobility

	▪ CEO, PMI Electro Mobility

	▪ Chairman, PMI Electro Mobility

	▪ Vice Chairman, JBM Group

	▪ Administration Head, Hansa Travels

	▪ Director, Chartered Speed Ltd.

	▪ COO, Switch Mobility

	▪ CEO, TML Smart City Mobility Solutions Ltd.

	▪ CEO, Sun Mobility

	▪ Co-founder, Cityflo

	▪ Senior Manager, Public Affairs, Flix Bus

Secondary stakeholders

	▪ President, Investment Banking, YES Bank

	▪ Senior Vice President, Underwriting Team, Axis Bank

	▪ Senior Operations Officer, International Finance Corporation

	▪ Co-founder, TruBoard Partners

	▪ Head – Research, TruBoard Partners

	▪ Senior Transport Specialist, World Bank

	▪ Investment Officer, Agence Française de Développement (AFD)

	▪ Senior Sector Specialist, Urban Development & Mobility, KfW
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Tertiary stakeholders

	▪ Executive Director, Association of State Road Transport 
Undertakings (ASRTU)

	▪ Managing Directors,  Chief Traffic Officers, Chief Mechanical 
Officers of various PTAs, such as  Brihanmumbai Electric Supply 
& Transport (BEST) Undertaking, Mumbai;  Delhi Transport 
Corporation (DTC), Delhi;  Bengaluru Metropolitan Transport 
Corporation (BMTC), Bengaluru; Pune Mahanagar Parivahan 
Mahamandal Ltd. (PMPML), Pune; and Ahmedabad Janmarg 
Limited, Ahmedabad.
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APPENDIX B. THE 
INFRASTRUCTURE SECTOR AND 
PUBLIC-PRIVATE PARTNERSHIP 
FINANCING IN INDIA
India’s infrastructure financing ecosystem has undergone a 
significant transformation since the liberalization of the economy 
in 1991. From 2012–13 to 2018–19, the central government’s share 
in infrastructure investment increased from 26 percent to 41 
percent, while that of the states declined from 45 percent to 
32 percent (Subudhi and Bilgrami 2021). This underscores the 
significant role played by the central government in shouldering 
the financing burden for large-scale infrastructure projects. The 
2023–24 budget earmarked a substantial US$122 billion (INR 
10,000 billion) for infrastructure investment (PIB 2023d), distributed 
across key sectors such as transport and logistics; energy, water, 
and sanitation; communication; and social and commercial 
infrastructure. With the increasing demand for infrastructure 
development and the growing constraints on public finances, the 
government has sought to mobilize private investment.

To facilitate private participation in infrastructure projects, various 
financing vehicles have been established. The India Infrastructure 
Finance Company Limited, established in 2006, provides 
financial assistance through debt financing, subordinate debt, 
and refinancing to public-private partnership projects (Roy 2015). 
The Reserve Bank of India (RBI) has set specific guidelines for 
infrastructure finance companies (IFCs) and non-banking financial 
companies (NBFCs) that operate as non-deposit-accepting loan 
companies. These guidelines require that at least 75 percent of 
the total assets of such companies be allocated to infrastructure 
loans. In addition, infrastructure investment trusts serve as pooled 
investment vehicles, raising funds from investors for investment in 
infrastructure assets. 

Although urban transport projects are notified as an infrastructure 
sub-sector, rolling stock in urban transport is excluded, making 
e-bus projects ineligible to receive the benefits associated with 
classification under the infrastructure sub-sector.
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APPENDIX C. THE HYBRID 
ANNUITY MODEL FOR HIGHWAY 
CONSTRUCTION
Projects under the hybrid annuity model (HAM) are awarded 
based on the lowest life cycle value, which is determined by the 
net present value of the project bid. This model combines the 
engineering, procurement, and construction (EPC; 40 percent) and 
build-operate-transfer (BOT) annuity (60 percent) models, with 
40 percent of the project cost provided to the developer during 
the construction phase and the rest over the operations and 
maintenance (O&M) phase as annuity payments. The authority is 
responsible for revenue risks from toll collection (Figure C-1).

The HAM model has mitigated multiple risks for financers and 
developers as follows:

	▪ Capital risks at the construction stage: The model supports 
40 percent of the cost during the construction phase, which 
reduces the up-front contribution of equity from developers and 
commercial debt to 60 percent of the project cost. Construction 
risks are also mitigated because 80 percent of the cleared site 
is made available to the developer before commencement of 
the project, ensuring timely delivery of projects.

	▪ Counterparty and project cash flow risk: Private players are 
assured annuity payments to cover the remaining 60 percent 
of the project cost, semi-annually at an interest rate that is 3 
percent higher than the applicable bank rates. The entire risk 
of revenue generation from tolls is borne by the authority, with 
the National Highways Authority of India (NHAI), an AAA-rated 
agency, guaranteeing timely payments and boosting projects’ 
credit ratings, easing commercial financing for developers.

	▪ Inflation and cost overrun risk: Price escalation due to a rise 
in inflation beyond the indexed inflation is provided for by 
the authority, protecting the concessionaire from inflation. 
Similarly, the cost of overruns is shared in a 40:60 ratio, with the 
government bearing 40 percent of the cost of overruns and the 
concessionaire bearing the remaining 60 percent.

	▪ Change in bank interest rate risk:  Developers are assured 
annuity payments to cover the remaining 60 percent of the 
BPC, semi-annually at an interest rate that is 3 percent higher 
than the RBI repo rates. 

	▪ Termination risk: HAM provides termination payment to the 
concessionaire in case of defaults by either the concessionaire 
or the authority, which includes breaches occurring before 
the commercial operating date, in turn protecting lenders and 
improving the bankability of projects.

Figure C-1  |  Project structuring for HAM projects under NHAI    

Note: CAPEX = capital expenditure. GoAP = Government of Andhra Pradesh. HAM = hybrid annuity model. MCLR = Marginal Cost of funds-based Lending Rate. O&M = operations 
and maintenance. NHAI = National Highways Authority of India. SPV = special purpose vehicle.

Source: CRISIL and FICCI 2019.
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APPENDIX D. SOLAR POWER 
PURCHASE AGREEMENTS 
THROUGH SOLAR ENERGY 
CORPORATION OF INDIA
Solar Energy Corporation of India (SECI), a nodal agency under the 
Ministry of New and Renewable Energy, was established in 2011 
to oversee the implementation of solar projects in the country. It 
also serves as a power procurement intermediary, procuring power 
from developers and selling it to power distribution companies 
(DISCOMs) through long-term power purchase agreements (PPAs).

Traditionally, DISCOMs in India are owned by states and suffer 
from fiscal losses because they operate in a highly regulated 
market. These losses adversely impact their ability to make 
timely payments to power producers. The poor financial health 
of DISCOMs raises the price at which power producers can raise 
capital due to the risk on receivables. Further, delays in payment 
to power producers have serious cash flow implications for power 
producers, hurting their long-term business viability.

SECI has incorporated steps to ensure timely payments by state 
DISCOMs to power producers, giving private developers the 
confidence to scale up solar power projects across the country. 
SECI, which is responsible for nearly half of all renewable energy 
(RE) tenders in India, has implemented various payment security 
mechanisms, including escrow arrangements, lines of credit, state 

government guarantees, tripartite agreements, and a payment 
security fund (PSF). Notably, sector experts have emphasized 
the significance of PSF and tripartite agreements in supporting 
demand-aggregated procurement by Convergence Energy 
Services Limited. The arrangement under SECI-procured projects 
operates as follows:

	▪ Tripartite agreement: Since 2017, all SECI-supported tenders 
have been backed by a tripartite agreement between the 
Government of India (GoI), state governments, and the Reserve 
Bank of India (RBI). Under the agreement, in case of a default 
by DISCOMs, the GoI can withhold financial assistance to state 
governments. This is the strongest deterrent against defaults 
and applies only to PPAs between power DISCOMs and SECI. 
ICRA and other rating agencies have maintained a stable rating 
of AAA+ for SECI, and because SECI is party to the tripartite 
agreements, the risks for financers are mitigated, thus reducing 
lending rates for RE projects.

	▪ PSF: A PSF is a capital reserve that provides interest-free 
capital to its beneficiary in case of a default in payments. SECI 
has set up a PSF of INR 5 billion, which it uses to pay to the 
solar power developer (SPD) in case the DISCOM defaults on 
the payment (which is typically equivalent to three months 
of payment for energy sales to the DISCOM). The DISCOM 
pays the fees (with late charges) to SECI, which then transfers 
the amount back to the PSF to safeguard the SPD against 
future defaults. 

Figure D-1  |  Structure for renewable energy procurement under SECI    

Note: DISCOM = distribution company. GoI = Government of India. SECI = Solar Energy Corporation of India.

Source: Author-created infographic based on Sharma (2019).
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GLOSSARY OF TERMS

TERM DEFINITION

Counterparty The other party that participates in a financial transaction.

Counterparty payment risk The likelihood that one of those involved in a transaction might default on its contractual obligation.

Debt service coverage ratio (DSCR) The DSCR measures the available cash flow a firm can use to pay its current debt obligations. The 
DSCR tells investors and lenders whether a company has enough income to pay its debts. The ratio is 
calculated by dividing the net operating income by the total debt service, including the principal and 
interest.

Gross cost contract (GCC) model In the GCC model of procurement, the bus is owned and operated by service providers, original 
equipment manufacturers (OEMs), or a consortium of OEMs and bus service providers for a specific rate 
and period. In this model, all the earnings of the bus remain with the PTAs. The agency pays a pre-
decided sum per unit distance to the service provider. The agency usually provides only the conductor of 
the bus, and the service provider is responsible for providing the driver. The service provider and the PTA 
split responsibilities for setting up the charging infrastructure and maintaining both the buses and the 
ancillary services required for operation. Based on the experience thus far in India, the PTA is best placed 
to supply the prerequisites for setting up charging infrastructure, such as distribution transformers. 

The GCC model ensures that the responsibility for efficient service rests with the service providers. 
Therefore, it is in their best interest to provide the requisite charging infrastructure, maintenance, and 
other logistics. The agency is responsible for monitoring and data  sharing between the two parties to 
keep track of the service level benchmarks. 

Hybrid model The hybrid model can be either GCC hybrid or NCC hybrid. In the GCC hybrid model, its terms are retained 
while operators receive supplementary incentives for surpassing the agreed performance benchmarks. 
Conversely, in the NCC hybrid model, its terms are retained while operators receive predetermined fixed 
payments for operating selected routes based on their feasibility.

Loan to value (LTV) ratio The LTV ratio is a metric that lenders use to compare a loan amount to the value of the asset purchased 
with the loan. Lenders use it to determine how much risk they are taking on with a secured loan.

Marginal Cost of funds-based Lending Rate (MCLR) The minimum lending rate below which a bank is not permitted to lend. The Reserve Bank of India 
implemented MCLR on April 1, 2016, to determine the rates of interests for loans. It is an internal reference 
rate that banks use to determine the interest they can levy on loans. It is calculated based on the loan 
tenure.

Net cost contract (NCC) model The NCC model essentially outsources all the activities to the private sector, including bus procurement, 
procurement and operation of the charging equipment, maintenance, route operation, revenue collection, 
and passenger service. In this model, the private operator manages and retains the revenue collection 
and thus bears the revenue risk in the provision of the bus transport services.

Public transit agencies The urban bus service delivery mechanism in India can be categorized into three types: public-sector-
exclusive operations, open market with public sector dominance, and open market with private sector 
dominance. In the case of public-sector-exclusive operations, the responsibility for providing city bus 
services is mandated to government-owned and/or government-controlled public transport agencies 
(PTAs), which enjoy a legal monopoly within the jurisdiction (state or city). The PTAs, however, have no 
service level agreements or contracts with the government.

Recourse-based and non-recourse-based debt Recourse-based debt is a type of financing where the lender retains the right to seek additional 
repayment beyond the collateral pledged, typically including the borrower’s personal assets, in the event 
of default. 

In contrast, non-recourse-based debt limits the lender’s recovery ability to only the assets used as 
collateral for the loan, shielding the borrower’s personal assets from liability.

Viability gap funding A type of financial support that covers cost-revenue gaps based on system performance.
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ENDNOTES
1.	 Under this model, the operator/manufacturer issues a contract 

with the transport authority and is paid on a fixed cost per-
kilometer basis.

2.	 Estimated for 60,000 e-buses with 60 percent 12 m and 40 per-
cent 9 m e-buses and a loan to value ratio (LTV) of 75 percent.

3.	 In particular, for traditional operators, we interviewed Delhi- and 
Uttar-Pradesh-based operators. 

4.	 The financial qualification for the bidders is defined by their 
minimum average annual turnover, which is the revenue from 
operations over the last three financial years. This threshold 
may vary depending on the type of bus the bidder is offering. 
The technical qualification for bidders includes manufactur-
ing qualifications and ownership and operations experience. 
Bidders should have manufactured and delivered at least 25 
e-buses or 1,000 compressed natural gas (CNG) buses in India 
or abroad. In addition, they should possess ownership or opera-
tions experience for at least one year, involving a minimum of 
25 e-buses or 1,000 CNG buses in India. 

5.	 In this model, the private sector retained the collected fares and 
were expected to operate without public funding support.

6.	 Leveraging of debt by the private sector is not a common prac-
tice in the bus sector, including for projects under the Jawaha-
rlal Nehru National Urban Renewal Mission (JNNURM), which 
the government fully supports.

7.	 As of March 2020, state and central governments provided 57 
percent of the total capital and liabilities, whereas banks con-
tributed approximately 20 percent through loans (CIRT 2022).

8.	 As stated in the state road transport undertaking (SRTU) profile 
and performance report for 2019–20 (MoRTH 2023), about 92 
percent of revenues were generated from traffic revenues, in-
cluding reimbursement of concessions offered by the state. Ad-
ditional sources of income include non-traffic revenue streams 
such as advertisements, rents from commercial spaces, and 
other miscellaneous sources.

9.	 Under the JNNURM scheme, adopting a partnership approach, 
the national government funded 35 percent to 50 percent of the 
project cost, depending on the city’s size. State governments 
contributed 15 to 20 percent, while local governments covered 
the remaining 20 to 50 percent.

10.	 Under the FAME program (which also applies to the Grand 
Challenge launched by Convergence Energy Services Limited), 
a subsidy amount of INR 5.5 million per bus or 40 percent of 
the bus cost and INR 4.5 million per bus or 40 percent of the 
bus cost (whichever is lower) is granted for 12 meter (m) and 9 
m buses, respectively. The eligible subsidy amount is disbursed 
to selected parties at predefined stages of the procurement 
process. Initially, 20 percent of the subsidy is granted upon 
the issuance of the supply order and the signing of agree-
ments. The second installment, comprising 40 percent of the 
total subsidy amount, is issued upon the delivery of the buses. 
The remaining 40 percent of the subsidy is disbursed after six 
months of successful commercial operation of the buses.

11.	 The cost may vary depending on the city of operation, after 
factoring in local costs, the procurement model and the cost of 
capital for assets, and costs modeled on the NEBP rates discov-
ered for 12 m AC buses.

12.	 Under the PPP model, the concession period for e-buses was 
increased to 10 years, resulting in a substantially higher con-
tract period than that for ICE bus services.

13.	 The GC, NEBP, and PM E-Bus Sewa scheme are based on the 
demand aggregation model, procuring under the GCC frame-
work. Whereas the GC qualifies for the FAME subsidy, the 
NEBP does not have a national-level subsidy; states can offer 
subsidies if necessary. Both the GC and NEBP subsidies are 
for capital purchases, whereas the PM E-Bus Sewa scheme 
subsidizes operational costs.

14.	 Greencell Mobility is dedicated to building a platform for eMaaS 
(Electric Mobility-as-a-Service).

15.	 The interest rate for the loan is calculated annually based on 
the bank’s marginal cost of funds, plus an additional percentage 
to account for the risk associated with the loan. For example, 
if the MCLR is 8.5 percent per annum and the risk premium is 
2.0 percent per annum, the borrower would be charged a total 
interest rate of 10.5 percent per year.

16.	 In the BOT model, a private entity builds the highway infrastruc-
ture, operates it for a specified period (often several decades), 
and then transfers ownership back to the government. In this 
model, the private entity secures financing; designs, builds, and 
operates the highway; and typically collects tolls or user fees to 
recoup its investment and generate profits.

17.	 In the EPC model, a single contractor or a consortium is 
responsible for the entire project. The contractor designs, 
procures all necessary materials and equipment, and con-
structs the highway according to specified requirements. Once 
construction is complete, the project is handed over to the 
client or the government agency responsible for maintenance 
and operation. In the EPC model, the contractor bears the risk 
of cost overruns and delays.
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 18.	Under the TOT model, a private entity or consortium is granted 
the right to collect tolls and operate the highway for a predeter-
mined concession period, typically ranging from 15 to 30 years. 
During this period, the private entity manages the day-to-day 
operations of the highway, including maintenance, toll collec-
tion, and traffic management.

19.	 A masala bond is a type of bond issued outside India, denomi-
nated in Indian rupees (INR) rather than in the local currency 
of the issuing country. The term was initially coined by the Inter-
national Finance Corporation. These bonds are issued by Indian 
entities in international markets, enabling them to raise funds 
abroad. In 2014, the International Finance Corporation raised 
INR 10 billion through masala bonds to support infrastructure 
projects, and in 2015, it raised an additional INR 3.15 billion to 
finance private sector initiatives aimed at addressing climate 
change in India.

20.	In 2015, the Cabinet Committee on Economic Affairs permitted 
100 percent equity divestment, which would allow the conces-
sionaire to use proceeds from the sale of divested equity in any 
national highway project (including an incomplete project) or 
any other infrastructure project. 
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