
Indian Smart Solar Muni+ Fund
Igniting the Indian Municipal Bond market to increase rooftop 
solar energy capacity



The Challenge

Challenge Opportunity Solution Impact Scalability



Shortfall Of $36 Billion In Financing India’s Renewable Energy Needs

Rapid Economic 
Growth

• GDP growth of 7% per 
annum 

• Per Capita GDP 
growing at 5.5% per 
annum

Increasing 
Energy Demand

• Energy consumption 
growing at 4.2% per 
year 

• India will account for 
more than a quarter of 
net global primary 
energy demand growth

High level of air 
pollution

• 14 of world’s 15 most 
air-polluted cities are in 
India

• 77% of population is 
exposed to harmful air

Lack of funding 
for solar projects

• Domestic Banks are 
maxed out for energy 
lending

• High “stressed assets” 
and NPAs from coal 
sector
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The Opportunity
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Installation of solar 
capacity

• India’s goal is 100 GW of 
solar capacity by 2022

• Current Installed Capacity: 
3,260 MW of rooftop solar

Municipal Bond 
Issuances

• Six recent issuances

• ULBs to borrow estimated 
USD 2.1 Billion to fund 
SMART and AMRUT projects 
through 2023

Smart City Mission

• Directed infrastructure 
expansion

• 10% energy supply for every 
smart city must come from 
solar
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Expanding Municipal Bond Market Can Finance Solar Energy Goals 



The Solution
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Municipal 
Corporation

Solar Developer State Utility Municipal, industrial, 
commercial 

Lends initial 
capital at lower 
cost than bank

Lower cost of 
Off-Take for 
State Utility

Lower cost of 
electricity 

for participants

Commercial Bank 
Loans
SBI Bank: 11% - 16%

Recent Municipal 
Coupon rates: 
7.5% - 9.5%

Municipals can raise funds to on-lend at a cheaper rate
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Our Solution Leverages Municipal Finance To Lower Cost Of Capital For 
Rooftop Solar Projects… 

Cost differential: 3.5% – 6.5%



Market 
Making

Leveraged 
Structure

EIB 
Component

Indian 
Smart Solar 
Muni+ Fund
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• Further 
momentum in 
Muni Bond Market

• Create market for 
Green Muni Bonds 

• Pooled municipal 
debt allows greater 
access

• Increase risk-
adjusted returns 
to attract intl. 
institutional 
investors

• Increase return 
potential over 
traditional 
municipal bonds

• State can 
incentivize market 
demand by 
funding EIB

• Finance Paris 
Accord and UN 
SDGs 7 & 13

• Attract impact 
investors

• Base case 
returns:
o Gross: 10.5% 
o Net: 9.1%  

…And Brings International Capital To An Underdeveloped Market…
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…Through An Innovative Municipal Bond Fund Structure



Potential Cities
Ahmedabad, Hyderabad, Pimpri-Chinchwad, Udaipur, Warangal, Surat, Kota, 

Thane, Kolkata, Bhopal

Macro Outlook

Intellectual or Financial Hubs Tier 2 cities with growing population, 
employment and economies 

City-Specific Criteria
CRISIL credit ratings: 

AA to BBB+
Budget Surplus for at 

least past 3 years
Performance on India’s 

SDG Index
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A Bottom-Up Approach Is Used To Assess Suitability Of Cities For The 
Pooled Vehicle



Challenge Opportunity Solution Impact Scalability
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Risk Due Diligence

Risk Mitigation Strategy Allocation

Credit ● Third-party credit assessments
● Work with local developers who benefit from capital subsidies
● Escrow account to service Municipal debt payments

● ULBs
● CRISIL

Governance ● Work with SECI to adopt model with municipalities
● Work with ULBs to adapt to National Municipal Accounting 

Manual and SEBI regulations. 
● High level oversight through Smart City structure

● Solar Energy Corporation of 
India (SECI)

● Smart City Corporations
● Sponsors

Construction ● Procurement and Construction Contracts
● Usage of proven solar PV technology
● Completion guarantees

● Developers
● Insurance Companies

Operation ● Performance Agreements
● O&M Agreements 

● Developers 

Market ● Off-take agreements ● State-Utility (DISCOMs)



Impact & 
Scalability
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Improvement in air quality

Accelerate India’s progress towards its 
energy goals

Enable flow of international capital to fund 
solar infrastructure projects

Metrics for Social Impact

Capacity Building for Municipal Corporations

Short -Term Medium -Term Long -Term

• Increase in 
Installed 
Solar 
energy 
capacity

• Positive 
impact on air 
quality and 
public health

• Achievement 
of India’s 
energy target

• Increase    
%solar energy 
% total energy

• Decrease in 
CO2 and 
GHG 
emissions

• Incentivize fiscal management, reporting and
responsible up-take of debt by capable ULBs

• This implies:

Challenge Opportunity Solution Impact Scalability

o A set of fundamental financial and institutional
strengthening reforms across city agencies

o Targeted, market-building solutions that prepare
both the city agencies and investors to participate in
market-based financing mechanisms. (Janagrahaa)

Our Fund Is Positioned To Create Immediate Impact On India’s Installed Solar 
Power Capacity And Capacity Of ULBs With Potential For Further Long-Term Impact



The fund can be scaled in 3 phases: Potential to improve liquidity through securitization
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Phase 1: Smart 
Solar Muni+ 

Fund

Up to 10 
cities

Phase 2: India 
Expansion

Scale up to 
98 smart 

cities

Phase 3: 
International 

Roll-out

e.g. Mexico

Our Fund Is A Scalable Model For Multiple Geographies And Offers Potential For 
Securitization

• Climate-resilience infrastructure in cities is critical to 
countries achieving both climate and UN-SDGs.

• Inter-American Development Bank, is targeting a pilot of 
three municipalities in Mexico, mobilizing $200 million in 
finance. 

• Potential to scale to 168 other municipalities in Latin 
America, and shrink the $15 trillion sustainable 
infrastructure finance gap with significant investor 
interest and market opportunity. (Climate Finance Lab)

Indian Smart 
Solar Muni+ 

Fund

Secondary 
Market

Issuers

Securitized 
municipal debt 

Cash Flow 
Stream

Consideration 

Municipal 
Debt 

Capital  



Rob Fitzgerald Arkady Ho Shrinal Sheth JP Craven

Our Team



Our Advisors



Skillsets required Partners

Structuring environmental 
impact bond

Government connections

Legal to originate and 
structure muni bonds

Investors to package 
investment vehicle

Experts in renewable energy, 
solar

Potential Partners
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Fund Details
Fund Size $75 million

Asset Class Private Equity

Fees Upfront: 200 bp
Yearly: 100 bp 

Target Investor Pool International Pension Funds, Insurance Companies, Impact 
Investors 

Leverage Ratio 1.5x

Borrowing Rate* 4.5% 

Impact Bond Component Dependent on cash savings to ULB
Trigger Threshold: ???

Average Coupon Rate* 9%

*Key financial model assumptions



Base Case Cash Flow



Sensitivity Analysis – USD Borrowing Rate & INR Movements 



Sensitivity Analysis – Default Rates

Methodology: No data was available on Indian municipal default rates. Proxy default calculated by taking 
Moody’s 10-year cumulative default rates of U.S. municipal bonds, which was about 1/10th of corporate bonds. 
Then, assumed 2x risk in Indian municipal bonds vs. Indian corporate bonds (1/5th). 



Default Rates

Methodology: U.S. Municipal bonds default at about 1/10th the rate of Corporate Bonds 
according to Moody’s research. Applied a risk premium of 2x to the same relationship of 
Indian Corporate Bonds (Proxy: Indian Municipal Bonds 1/5th default rate of Corporate 
Bonds).



Environmental Impact Bond



Solar Project Finance: Base Case Model Assumptions & Scenario Analysis



Solar Project Finance: DCF Model - Base Case



Country Avg. GDP/Capita 
Growth 2000 - 2017

China 8.7%

India 5.5%

Brazil 1.39%

Germany 1.34%

U.S. 1.09%

U.K. 1.19%

Source: World Bank

Significant Growth in GDP and Standard of Living 



Economic Growth Leading to Growing Emissions

Source: World Bank



Urbanization

India’s urban population is expected to grow from 410 million in 2014 to 814 million by 2050

● In India, as per the 2011 census, 31% people live in urban areas.

● By 2025, 46% of Indians will live in cities with more than 1 million people.

● By 2030, the number of cities with populations of more than 1 million will grow from 42 to 68. 

(McKinsey, 2010)

● Four of India’s cities namely Ahmedabad, Bangalore, Chennai, and Hyderabad with currently 5 to 10 

million inhabitants are projected to become megacities in the coming years, for a total of seven 

megacities projected in the country by 2030. (UN DESA, 2014)



Purchasing Power Parity: USD is 77% overvalued 
against INR

● The Indian rupee was pegged to 

the US dollar until 1975, after 

which it was allowed to float 

freely.

● Since 1975, the US dollar has 

appreciated by 77% more than 

the fair value implied by 

purchasing power parity.



Recently Issued Bonds Municipal Bonds
Municipality Pune Hyderabad Indore Bhopal Ahmedabad Surat

Date June 2017 Feb/June 
2018 July 2018 Oct 2018 Jan 2019 March 

2019

Size Rs. 200 crore 
- $28.8M

Rs. 200 
crore/Rs. 
195 crore

Rs. 140 
crore -
$20M

Rs. 175 
crore -
$25M

Rs. 200 crore -
$28.8M

Rs. 200 
crore -
$14.4M

Credit Rating AA+ AA A+ A- AA AA+

Coupon 7.59% 8.9%/9.38% 9.25% 9.55% 8.7%

Demand 6x over Private 
Placement 1.26x over 1.06x over Subscribed in

2 minutes; 10x
Private 
Placement



Indian Green Bond Market 
● 2017 Issuance: USD 3.8B, 2.4x higher than 2016, ranked 10th globally
● Government-backed entities comprised 53% 
● Over half from renewable energy financing institutions Indian Renewable 

Energy Development Agency and Power Finance Corp.
● Renewable energy comprised 83% 
● Policy support and high activity from Indian banks 
● 47% of Green Bond issuances are Certified Climate Bonds
● 80% use external reviews of some kind

Source: Climate Bonds Initiative 



Investment in Indian Power Sector



Recent Developments in Clean Energy: India
● The Government of India has launched various schemes which are aimed at creating awareness, 

making clean energy accessible to all, and sustainable usage by reducing wastage. 
● The National Solar Mission has set the ambitious target of deploying 20,000 MW of grid connected 

solar power by 2022, aimed at reducing the cost of solar power generation in the country. 
● Dedicated Green Energy Corridor has been constructed in the country to improve inter-State 

transmission system to evacuate approximately 20,000 MW of large scale renewable power. 
● The Off-Grid and Decentralized Solar PV Applications Programme was launched with the objective 

to demonstrate and promote off-grid applications of solar photovoltaic (SPV) systems for meeting 
lighting and electricity requirements of individuals, institutions, communities, commercial and 
industrial establishments. 

● It is necessitated by the federal governance structure of the country, where most of the functions 
that have a bearing on SDGs are in the State or Concurrent List of the VII Schedule of the 
Constitution of India. Therefore, the State governments have the prime responsibility in achieving 
SDGs and are essential stakeholders in implementing the Agenda 2030.

Source: SDG Baseline Index Report, India  



● We analyzed interest rate risk 
on a hypothetical $75MM muni 
bond portfolio, based on actual 
recent muni bond issuances

● 5.3-year portfolio duration 
represents an acceptable level 
of interest rate risk.

Interest Rate Risk: Duration Analysis
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