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Case Study 1: Aspada, India & Bangladesh
SME PERMANENT CAPITAL FUNDS
CHALLENGE
Small and medium-sized enterprises are considered critical engines for job creation and economic growth.
In developed countries, SMEs account for 57% of total employment and just over half of gross domestic product.
Among low-income countries, SMEs contribute just 18% of employment and 16% of GDP.
If barriers to their growth were removed, SMEs would impact economic development by providing jobs and income,
expanding the middle class, broadening the tax base and ultimately decreasing poverty levels. But risk capital is
largely unavailable to SMEs in developing countries, making their expansion difficult.
For many investors (foreign as well as domestic), the biggest deterrent to investing capital into SMEs is the difficulty
of exiting investments in developing nations.
SOLUTION / APPROACH
In Google’s New York Facility in November 2009, the Milken Institute convened a Financial Innovations Lab® to
discuss options for facilitating exits for investors and overcoming the illiquidity challenge. The Lab suggested a range
of solutions:
 Creating an exit finance facility. The facility would provide peer-group lending leveraged by an organization
such as the Overseas Private Investment Corp. (OPIC) to help investors sell their stake.
 Creating a permanent capital vehicle (PCV). Two types of PCV structures were proposed. One was structured
much like a business development company in the United States, and the second was structured as a
mezzanine buyout fund.
 Using the royalty model. Royalties, a percentage of a company's revenue or sales, give the investor a stream
of capital over the life of the investment and allow the typically cash-strapped investee to make a smaller
payment when the investor exits.
These findings were subsequently picked up by two different actors (Aspada and the Small Enterprise Assistance
Fund, SEAF) and implemented in India and Bangladesh respectively, as described below.
MOBILIZING PRIVATE CAPITAL
Aspada, an early-stage Venture Capital firm based in India, read the Milken Institute Lab Report and realized the
potential of the Lab’s vision for creating a permanent capital vehicle – specifically to facilitate impact investment in
India. Aspada was the successor to SONG Investment Company, a fund formed in 2008 by Soros Economic
Development Fund, Omidyar Network and Google, to pioneer the new field of impact investing in India. That is,
investing in commercial enterprises to deliver simultaneously social impact and financial returns.
SONG’s investment period had ended in 2011. Instead of raising a second fund, based on the SONG experience
Aspada Founders agreed that the most appropriate structure for impact investing was not that of a traditional fund
(managed by a general partner and funded by limited partners), but that of a permanent capital vehicle with
shareholders.
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Figure 1: Investment opportunities for patient capital

Through this vehicle (see Figure 1 above), Aspada currently provides patient capital by managing an over $100
million fund that identifies, invests in, and exits early-stage investments in India in agriculture, healthcare, financial
services and technology-led SME enablement platforms.
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Similarly and based in part on the Lab findings, the Small Enterprise Assistance Funds partnered with the
International Finance Corporation to provide growth capital of up to $500,000 per investment in 300 SMEs in
Bangladesh. SEAF has successfully pursued similar structures in other emerging and frontier markets as well.
For Additional Information:
“Stimulating Investment in Emerging-Market SMEs”. Financial Innovations Lab Report, Milken Institute,
2009.
Chu, Michael, and Rachna Tahilyani. "Aspada: In Search of the Right Structure for Impact
Investing." Harvard Business School Case 314-099, April 2014. (Revised July 2014.)
Nassr, I K. and G. Wehinger, “Unlocking SME Finance through Market Based Debt: Securitization, Private
Placement and Bonds,” OECD Journal, Volume 2014/2: 90-105.
IFC, SEAF Committee Promoting Small and Medium Enterprise Growth in Bangladesh, November 7, 2010
Simon Constable, What is Permanent Capital: Open-ended investments are becoming more common in
private equity, Wall Street Journal, May 8, 2016.

Case Study 2: Financing Kidron/Wadi El Nar Revitalization
WASTE WATER TREATMENT AND REGIONAL AGRICULTURE & TOURISM DEVELOPMENT
CHALLENGE
No sewage infrastructure exists in Israel’s Kidron Valley—one of the region’s most culturally, historically,
and environmentally pivotal resources for economic development. In 2010 the Kidron Basin Working
Group proposed a Master Plan for the redevelopment of the Basin, crossing between Israeli and
Palestinian areas. A main element of this plan is infrastructure finance to clean up the sewage flowing
through the Kidron Valley. Sewage infrastructure is indeed needed to collect, treat, and distribute over
15 million cubic meters from the Jerusalem region (of which 85% from Jerusalem and 15% from
Palestinian areas). The estimated cost of this core infrastructure is roughly USD 97.6 million.
SOLUTION
Following on a 2009 Milken Institute Financial Innovations Lab® and the creation of a Wadi Kidron
Master Plan Task Force in 2011 which included financial analysis by the Milken Innovation Center team,
the proposed model suggests the creation of a special purpose vehicle (SPV) to provide the sewage
collection and treatment services on a contract basis with the Israeli and Palestinian Water Authorities.
This project-financing model was shown to be feasible based on the proposed capital structure, terms,
and estimated market conditions (see Figure 2). The mechanics of the model are as follows: the SPV
signs a long-term contract with both water authorities to provide sewage collection and treatment
services. In turn, within this capital structure, the Government provides a variety of fee payments to the
operator. In addition to the direct government fees, the SPV will be able to sell a variety of products
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(including gray water, compost, and energy) on the market, strengthening the operating revenues as
Project
Financing
well as the underlying
credit
of the project through these long-term contracts.

Capital Structure
Figure 2: CapitalAssumptions
stack for waste treatment plant
Senior Debt – 67% Revenue bond - Priority lien
on all project income and
assets; limited recourse to
project (with limited
guarantee; priced at market
interest rates (-50 bp with
limited guarantee); 20 years

Senior Debt
First Loss Protection

Credit enhancement - Israeli, EU, and
US sources (OPIC, EU-EIB, World Bank
partial risk guarantees) - Standby
guarantee with coverage on first losses up
to 20% of the outstanding principal on the
senior debt; reduced based on debt
coverage

Credit Enhancement

Market
Equity
Social Equity – 8% - Convertible
Grant (World Bank IDA Credits and
grants) - Convertible Grant (World Bank
IDA Credits and grants)

Subordinated Debt – 20% International Loans (World Bank
- IBRD, USAID, EIB) Subordinated lien on all project
income and assets; priced below
market and longer term

Subordinated
Debt

Market Equity – 5% - Inkind services and cash
contributions by limited
partners

Social
Equity
Source: Milken Institute, 2013
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Figure 3: Innovative cost & revenue structure for waste treatment plant

As illustrated in Figure 3, the project financing model also includes several indirect revenue sources.
Better sewage infrastructure would support the growth of tourism and tourism-related revenues in the

www.milkeninnovationcenter.org

5

greater Jerusalem region – thereby serving economic development goals of both Israeli and Palestinian
communities. Business expansion will provide incremental value-added taxes, real estate taxes,
improvement taxes, use fees, and license fees. These flows broaden the case for financial and fiscal
feasibility, as well as for a partial government guarantee for the project’s financing. Indirect revenues
based on increases in tax revenues from the new infrastructure could additionally provide reserve
funding for the project.
MOBILIZING PRIVATE CAPITAL
Bonds, equity, subordinate debt, social equity (impact investment by philanthropic foundations), and
regional asset district revenues from indirect economic activity all result in a capital structure that
provides positive yields and substantial results. The project debt extends for 30 years, including senior
and subordinate debt. Net cash flow would be positive from the beginning of the project. The
distributions would commence with the cash equity investors (with positive cash flows reaching an IRR
of approximately 14%). Once the hurdle rates of payments to the cash equity investors is met, returns
would be distributed to other parties, ranging from 5% to the guarantor and 5% for the social equity
(impact) investor.
For additional information –
Financing Kidron/Wadi El Nar River Revitalization, Milken Institute Research Report, July 9, 2013.
The Path to Peace Runs through Sewage, Haaretz, July 28, 2013
Financial Innovations for Freshwater Revitalization: Transboundary Project Finance in Israel, Jordan, and
the Palestinian Authority, financial Innovations Lab, December 1, 2009.

Case Study 3: Ignite Power, Rwanda
RWANDA OFF-GRID SOLAR PROJECT

CHALLENGE
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In Rwanda’s only 17% of people have access to power, and the Rural Electrification
Strategy sets an ambitious target of achieving 70% electricity access across the country by
2020. In practice, this would require raising energy supply from 190 MW to 563MW; and
increasing access to electricity for 100% of households and public institutions, using a mix
of on-grid connections (48%) and off-grid connections (52%). The government plans to
achieve the off-grid target through a public-private partnerships (PPP) with Ignite to offer
solar power at an affordable price to all.
SOLUTION
Distributed solar energy enables communities to leapfrog beyond the grid and access
power more rapidly and cheaply. Ignite Power is a private company and impact investor
which has already entered into a PPP with Rwanda’s Ministry of Infrastructure to provide
quality off-grid solar home systems to 250,000-500,000 households in rural areas.
Ignite Power procures its solar panels from strong manufacturers who are capable of producing over
500,000 installations per month. Using a proprietary software and systems, it then offers the products,
with financing over two-year at an affordable price of only $4 per month, with no down-payment and
unlimited after-sales service warranty. All systems have smart controller that work with the central
software so the systems only provide power once payment is made.
Households that receive off-grid solar installations enter into a flexible pay-as-you-go model through
mobile money on all local carriers (see Figure 4).

Figure 4: Delivery, Storage, and Mobile Payments
• Online payments
MBITION
• Usage and ratingA
tracking

• Access control unit
• High density battery

2

CLOUD SERVER

CONTROL UNIT & BATTERY
Access Code

MOBILE PAYMENT

• Solar panel
• Quick 1 hour installation

1

• Pay as you go payment
• More than 90% of the country population owns
a mobile telephone device

SOLAR PANEL
Charging

LED LIGHTS & MOBILE CHARGING

4

• Range of goods & services: tv, appliances
• Financial products, irrigation solutions etc
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Full nationwide roll-out of the agreement commenced in June 2016 and the results to date have been
impressive. So far more than 1,600 off-grid solar installers have been trained and deployed, reaching up
to 1,500 households per day. (See Figure 5).

Figure 5: Timeline for Implementation

MOBILIZING PRIVATE CAPITAL
Ignite Power is providing the financing for what will become a $38 million project, according to Climate
Action. Customers (off-grid homes and homes on the edge of the grid) will pay on average about $4-6
per month for a rent-to-own model in which they will access a solar installation that can power some
lights, a radio and a television, and cell phones. The cost of these installations is less than what people
are paying for dirtier forms of fuel such as kerosene.

Ignite project in Rwanda is the first PPP model, in a market that offers a similar service
to retail clients through such M-kopa, Azuri, and Off Grid Electric) which are operating
in Africa addressing a market that is expcted to be $40b a year.
The PPP model, where the government is actively participating in the risk, enabled
Ignite mobilize private capital, secure local debt, and reach profitably within a year.
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These allowed Ignite to scale up fast, and offer the most affordable price plan in Africa for home solar.
Outcomes
-

Rapid Scale up

-

Extreme affordability

-

Local employment of over 2,000 people

-

250tCO2e saved

For additional information –
Lights, Power, Action: Electrifying Africa, Africa Progress Panel
At $4 A Month Per Home Rwanda's Ignite Has Africa's Most Affordable Price Plan For Solar Power –
(https://www.iafrikan.com/2017/08/14/ignite-launches-the-most-affordable-price-plan-in-africa-forsolar-home-systems/)
Itamar Orlandi, Who is Buying Rwanda’s Biggest Solar Project? A consumer survey from a solar home
system Program, Bloomberg New Energy Finance, September 23, 2016.
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Case Study 4: Aflasafe™, Nigeria
THE CASE OF AFLATOXIN AND MAIZE PRODUCTION PAY-FOR-OUTCOMES
CHALLENGE
Despite significant donor and philanthropic efforts, economic growth in sub-Saharan Africa continues to
be hampered by agricultural diseases that sicken or kill livestock and contaminate crops. Vaccines,
natural pest control and better grain storage could dramatically improve the health and economic
prospects of the region's farmers, but so far, neither government nor private-sector initiatives have
been successful in addressing the many challenges in the sector.
More specifically, aflatoxin is a pervasive toxin which contaminates maize and other crops. Humans and
livestock that eat infected crops are at risk of liver disease and reduced immune function. The United
Nations Food and Agriculture Organization (FAO) estimates that up to 25% of crops around the world
are affected by aflatoxin-causing fungi and similar toxic substances, while the U.S. Center for Disease
Control and Prevention (CDC) approximates that 4.5 billion people are chronically exposed to dangerous
levels of aflatoxin through their diet. Aflatoxin crop contamination results in almost half-billion dollar
trade losses in Africa every year.
Smoothing asset and income shocks related to such agricultural diseases would enable farmers and
pastoralists to generate higher, less volatile incomes; maintain valuable assets; and heighten their
productivity. In the longer term, this could also enable more investments in health, nutrition, and
education across generations.
SOLUTION
Biocontrols and fertilization can help address the aflatoxin challenge – but these are costly expenditures
for farmers in the short-run. To facilitate access to and encourage use of these solutions, a 2009 Milken
Institute Financial Innovations Lab® sponsored by the Gates Foundation explored two sets of donorfunded financial incentives:



Rewards for successfully increasing use of biocontrol products that have proven effective in
eradicating aflatoxin from crops.
Donor-created markets that provide a higher price for maize that has been tested and
guaranteed as aflatoxin-free.

The Nigeria Aflasafe™ Pilot follows this structure, providing economic incentives to smallholder farmers
for the adoption of Aflasafe™, an aflatoxin-control technology. It reduces barriers to widespread
adoption of Aflasafe™ through a premium per-unit payment for maize verified to contain a high
prevalence of Aflasafe™ strains in grains. In this way, the pilot is testing smallholder adoption of
biocontrol technology in Nigeria.
MOBILIZING PRIVATE CAPITAL
The Nigeria Aflasafe™ Pilot incentivizes the adoption of Aflasafe™ through managers of contract-maize
farming arrangements (known as aggregators), who interact efficiently with smallholders and who
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aggregate aflatoxin-free maize for sale in downstream markets. By providing smallholders with
incentives as well as technical assistance to produce high-Aflasafe™ maize, managers are able to
aggregate and trade commercial quantities of healthy, aflatoxin-free maize (see Figure 5). More
specifically, each maize aggregator receives a premium payment equal to US $18.75 (3,000 Naira) for
every metric ton of high-Aflasafe™ maize delivered to designated collection points. This payment
corresponds to a premium rate of 5-13% depending on the current price of maize.
Figure 5: Pull mechanisms for higher & safer maize yields

Starting with a core group of participants to anchor the market for Aflasafe™, the pilot seeks to expand
from 1,000 farmers in Nigeria in the initial year to 31,000 farmers by its fourth year. It also features
technical assistance to increase participating farmer yields. Trained farmers are expected to share their
knowledge of production technologies with other participating farmers.
Expected results include: more treated, safe maize; reduced aflatoxin levels; higher economic margins
for smallholders; increased crop yields; and improved health outcomes.
For additional information –
Paying for Ouctomes: Protecting Human and Animal Health in Sub-Saharan Africa, Financial Innovations
Lab Report, Milken Institute, February 2011.
Nigeria Aflasafe Pilot, Ag Results: Innovation in Research and Delivery, 2014.
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Bill Gates, Innovation with Impact: Financing 21st Century Development, November 2011.

Case Study 5: Gigawatt Global, Rwanda
RWANDA ON-GRID SOLAR PROJECT: SOCIAL INNOVATION MEETS SUSTAINABLE ENERGY
INNOVATION
CHALLENGE
Rwanda is one of the smallest but most densely populated countries in Africa. Due to Rwanda’s
economic reforms and its pro-business investment climate, significant government and private sector
investments are taking place. Real GDP growth averaged about 8% per annum between 2001 and 2013,
with the poverty rate falling from 59% in 2001 to 45% in 2011.
But despite these significant improvements, Rwanda has an infrastructure deficit which cannot keep
pace with its population and economic growth. Power failures cause significant direct and indirect costs
to utilities, consumers and the general economy. Only approximately 15% of Rwanda’s population has
access to electricity and the country relies heavily on diesel fuel, which is both expensive and highly
polluting. Rwanda is in dire need of additional power generation capacity.
SOLUTION
The Gigawatt Global project involves the development, construction and operation of an 8.5MW Solar
PV (photovoltaic) power plant located on land owned by the AgahozoShalom Youth Village (ASYV), a
residential community in the rural Eastern Province of Rwanda. This village was set up after the 1994
Rwandan genocide for orphans - providing them with housing, food and education. The power plant
became operational in July 2014. Having a solar field built into its farm has created a steady flow of
rental income for the ASYV, increasing its sustainability and benefiting its health and education
programs. Additionally, students at ASYV will have access to education in engineering and solar PV
technology.
The solar PV plant was constructed under a tight timeframe by Scatec Solar, the technical partner in the
project. Scatec Solar operates and maintains the plant under a long-term Operations & Maintenance
contract. This was the first utility-scale private solar PV power project in East Africa. Skill transfer and
training and development of local employees was and will be undertaken during the construction and
operation phases of the project.
The plant is connected to the national grid and sells the produced power to the national power utility
under a 25-year power-purchase agreement (PPA). The project is also governed by a 25-year concession
agreement with the Government of Rwanda. The project has thus led to an innovative developmental
model: a joint-venture between a commercially-viable power project and a social enterprise, allowing
the Village to secure a source of long-term income via the land-lease agreement while also creating local
employment related to maintenance of the solar field.
MOBILIZING PRIVATE CAPITAL
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Solar PV power projects require aggressive debt to equity structures and long debt tenors in order to
achieve a tariff that is competitive with alternative power generation sources. The project brought
together an international consortium of financing partners reaching a total investment of US$23.7m in
the Special Purpose Vehicle (see Figure 6). Senior debt, amounting to 75% of the total project cost, was
provided by FMO (Netherlands’ Development Finance Company) and the London-based EAIF (Emerging
Africa Infrastructure Fund); mezzanine debt provided by Norfund (the Norwegian Investment Fund for
Developing Countries); equity from the project technical partner Scatec Solar (which currently holds a
43% stake in the project), and from Norfund and KLP Norfund Investments (a vehicle jointly owned by
KLP, the largest pension fund in Norway, and Norfund). Grants were received from the United States
Government via OPIC’s ACEF (Africa Clean Energy Finance) grant, and from Finland’s EEP (Energy and
Environment Partnership). Gigawatt Global Cooperatief, the project developer, also retained an equity
stake.
Figure 6: Financial structure for on-grid solar SPV

Source: Solar photovoltaic plant in Rwanda, Inside Africa Law, Norton Rose Fulbright, 2015.
A few unique characteristics of this financing structure are worth pointing out. EAIF and FMO were able
to leverage the company up to 75% with a 17 year loan, which is higher and respectively longer than
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many benchmark Independent Power Purchase (IPP) projects in the region. International and
commercial banks are not able to provide such loan tenors. In addition, due to the speedy turnaround
by EAIF and the other development finance institutions involved, this transaction reached financial close
within 3 months (whereas IPP transactions in sub-Saharan Africa typically take 8-12 months to
complete).

Estimated project outcomes include increases in: economic output (0.12 – 0.14% GDP increase per
year); employment (50 jobs directly created for long-term maintenance and servicing; and indirect
creation of 4,900 – 5,800 jobs); households with electricity access (15,000 – 18,000 households); time
saved from biomass fuel collection (firewood and charcoal: 10.95 million – 13.29 million hours per year,
generating an additional income of $834,000-$1.79 million per year due to the reallocation of time);
greenhouse gas savings (7,500 – 8,400 tons of CO2e/ year); and children with increased school
performance due to reliable power access (35,550 - 43,100 school students).

For additional information –
FMO, Entrepreneurial Development Bank, A Solar Farm for Rwanda, 2015.
Kent Kuran and David Reicher, The Bright Continent: The Outlook for Utility-Scale and Commercial
and Industrial Solar Projects in East Africa, Emmett Interdisciplinary Program in Environment and
Resources/ Steyer-Taylor Center for Energy Policy and Finance, Stanford University, December 2016.
Boston Consulting Group and African Finance Corporation, Infrastructure Financing in Sub-Saharan
Africa: Best Practices from Ten Years in the Field, May 2017
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Case Study 6: Sustainable Water Finance in California & Israel
FINANCING TECHNOLOGY TRANSFER FOR SUSTAINABLE WATER FINANCE
CHALLENGE
Reports on water scarcity have been discouraging. For 40% of the global population, demand for water
exceeds supply. Within a decade, water scarcity may spread to regions holding 60% of the world’s
people. Nearly one-third of the world’s 37 largest aquifers are being drained faster than they are being
replenished, meaning “groundwater recharge is negative” in eleven of the aquifers. According to the
US Intelligence Community Assessment of Global Water Security, by 2030, the world’s water needs will
exceed current sustainable water supplies by 40%, which could generate widespread instability and
contribute to state failure in certain regions, including in the Middle East.
SOLUTION
Wide-ranging advances in water technology can reduce the costs of desalination, recycling, and
groundwater storage. They help manage smart water grids and root fertilization, enable real-time leak
detection and eliminate non-revenue water losses, and improve water distribution efficiencies. For
example in Israel over the past decade, large investments in an adaptive, resilient water system (through
conservation, desalination, recycling, and smart integrated management) has led to the production of
about 20% more water than the country consumes. Israel now exports surpluses to Jordan and to the
Palestinian Authority, and according to the Israeli Export Institute, by 2013 the export of Israeli water
technology had skyrocketed to $2 billion.
In July 2015, the Milken Innovation Center at the Jerusalem Institute held a Financial Innovations Lab®
focused on new financial models for water sustainability. The aim was to catalyze and accelerate
technology transfers and deployments in the sector between Israel and California. Based on Lab
outcomes, the Milken Innovation Center at the Jerusalem Institute is now forming work teams to
demonstrate the commercial viability of various financial solutions specific to conditions in California:





Water solutions for farmers: demonstrating financial feasibility of (among others) converting
crops from a system of flood irrigation to a subsurface precision irrigation system.
Water solutions for municipal systems: demonstrating commercial viability of bundling multiple
water solutions in a single city or small region (water district).
Water solutions for industry: demonstrating how private industrial water services can benefit
from bundling multiple water technology solutions.
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Agriculture−water−energy demonstration projects: demonstrating scalable technology
innovations in connections among all three sectors.
Groundwater monitoring and cleanup: demonstrating the economic and environmental
potential in monitoring groundwater contamination and cleaning it.

These projects and financial models (summarized in Figure 7 below) could in future be deployed to other
regions facing similar challenges.

MOBILIZING PRIVATE CAPITAL
For California municipalities, a 6% increase in water efficiency across municipal water districts would
translate to an annual savings of 180 billion gallons of water (approximately $552 million in water and
associated energy costs, or a 1.3% reduction in human water consumption). We estimate that reaching
this efficiency increase would incur a capital cost of approximately $1.16 billion, of which approximately
$55.3 million would be loaned each year through California financial programs. A substantial portion of
the repayments of these public loans could be made through savings from water and energy costs – in
particular through performance-based contracting (i.e., guaranteed savings contracts) which would
monetize the value of saving water and energy for consumers and could offset some or all of costs of
operations and maintenance.
Figure 7: Designing performance-based infrastructure solutions
Solutions include: bundling services to create scale for suppliers and investors; incentivizing vendors to
perform by implementing systems financing and converting vendors to a service model; shifting risk from
municipal water vendors to investors; and creating living laboratories for innovations
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For additional information –
Financial Models for Water Sustainability, Financial Innovation Lab, Milken Innovation Center-Jerusalem
Institute, April 2016.
Shira Eting, Making the Business Case for Water Projects, Milken Innovation Center-Jerusalem Institute,
Research No. 108, July 2016.
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