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EXECUTIVE SUMMARY 
Over the last several decades, thermal energy consumption – including energy used for water heating – 
has been rising across the globe, and it is expected to continue to be a major proportion of total global 
energy demand in the future. The global increase in thermal energy demand has been fueled in large part 
by economic growth in developing countries. As economies in developing countries grow, consuming 
greater and greater amounts of energy, it is increasingly important for policymakers to explore 
opportunities presented by solar water heating (SWH) and other renewable thermal technologies in order 
to address global energy priorities.  

SWH can provide a variety of heating and cooling applications for homes, business, and industry – including 
domestic hot water, process heat, space heating, swimming pool heating, district heating, and solar cooling 
among others. As a renewable technology, it can also help policymakers in developing countries address 
a wide range of climate, energy, and economic priorities – ranging from energy access and security needs 
to the achievement of greenhouse gas emission reductions and economic development goals.  

Despite its potential though, the international SWH market to date has not served as a mainstream energy 
solution. On the contrary, in 2013, SWH contributed only about 1.2% of overall domestic hot water and 
space heating demand in buildings internationally.   

Given these realities, how can the SWH industry scale up in order to better address global energy and 
climate priorities?  

Achieving greater SWH market growth will require increased access to low-cost private-sector capital, 
which can fuel large-scale international market expansion. This, in turn, will require the creation or 
expansion of financing and business models that address persistent SWH market risks and barriers – 
including high upfront costs as well as real or perceived technology, design, operational, and maintenance 
risks. Policymakers and industry leaders each have a role to play in creating the business and policy 
structures necessary for success.  

This report touches on the need for both “enabling policies” and “financial derisking instruments,” which 
are essential to fostering creation of business and financing models that can attract investors and scale the 
market. Enabling policies include a variety of public and private initiatives that mitigate market barriers 
such as incentive programs, government regulations, and education and training programs.  

Financial derisking instruments – the main focus of this report – transfer or shift SWH investment risks to 
parties that are best suited to manage them. Examples include credit enhancements, financial or insurance 
contracts, as well as customer origination and servicing agreements. Stakeholders in the wholesale and 
retail financial markets use derisking instruments to mitigate investors’ risk and improve the viability of 
SWH finance and business models. In addition, the use of financial derisking instruments can increase 
investors’ confidence in SWH over time and ultimately reduce the cost of capital.  
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Four financial derisking instruments are discussed in this report in the context of low-interest loan programs 
offered by banks and third party ownership models such as leases or power purchase agreement (PPA) 
style contracts for solar heating. The four financial derisking instruments include:  

 Interest rate buy-downs (IRB). An IRB can help improve SWH economics by lowering the cost of capital, 
e.g. by offering a no-interest or low-interest loan. Typically, IRB programs provide an up-front payment 
to lenders at the time of loan origination for the present value of the interest of the loan, which 
corresponds to an interest rate reduction for the customer. It is a proven approach to create 
competitive low- or no-interest rate loan products for customers. IRBs also reduce the risk of default 
on interest payments, because interest is covered by public, or in some cases, donor funds. This enables 
banks to offer a more attractively priced loan product, which also helps to increase demand for SWH.  

 Loan Guarantees. In many developing countries, the perceived risk of defaults on loans is high due to 
lenders’ unfamiliarity with SWH or creditworthiness concerns of borrowers. Loan guarantees mitigate 
investors’ concerns related to the risk of default. Typically, a government or multilateral organization 
provides a lender a guarantee that they will step in and take on payment obligations of defaulted SHW 
loans. This addresses repayment concerns for investors, which in turn increases the quality of the 
underlying financial assets.  

 On-bill repayment. There can be a high cost associated with addressing the risk of potential customer 
default as well as the operational cost of servicing loans, leases, and other customer contracts. For 
example, the repayment terms of SWH loans or leases are not well tracked, leading to investor 
uncertainty regarding default rates. On-bill repayment is a tool where lenders or lessors “outsource” 
loan or lease payment collection to the utility, which adds loan or lease payments to the household or 
business’s monthly utility bill. It eliminates a large proportion of the above-mentioned operational costs 
for the bank and increases the likelihood of payment, as consumer default can be linked to suspension 
of the utility’s services.  

 Standardized contracts. Custom contracts for every transaction hinder the ability of a renewable energy 
business or financial professionals to generate historical knowledge on the performance of the product 
or technology. It also increases the cost of doing business because transactions cannot be aggregated, 
resulting in much higher underwriting costs. By standardizing SWH installations and contracts, it is 
possible to replicate a large number of transactions, reduce investor due diligence costs, and generate 
a track record of financial performance for SWH. All of this can improve investor confidence and reduce 
the cost of financing. Master agreements and standard contracts for end-user finance may also lay the 
groundwork for the securitization of assets over the long term (Miller, 2008).  

This report describes a set of examples and analyses where financial derisking instruments have been 
successfully used by policy makers, financial professionals, and industry leaders in order to build the SWH 
market in developing countries. There is potential to replicate these successes elsewhere in the world. By 
deploying new SWH financial and business models – with the right mix of support from enabling policies 
and financial derisking instruments – global policy and industry leaders can overcome SWH market barriers 
and achieve global energy and climate priorities.   
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SECTION 1  INTRODUCTION & 
PROJECT GOALS 
Thermal energy consumption – including energy used for water heating – has been rising across the globe 
over the last several decades and is expected to continue as a major proportion of total global energy 
demand (Eisentraut & Brown, 2014). Solar water heating (SWH) can provide a simple and sustainable way 
to provide space heating, process heat, and domestic hot water for residential, commercial, and industrial 
applications.  

The global increase in thermal energy demand has been fueled in large part by economic growth in 
developing countries. As the economies of developing countries continue to grow and consume greater 
amounts of energy, it is increasingly important for policymakers to explore opportunities presented by 
SWH and other renewable thermal energy technologies. SWH can help policymakers and other 
stakeholders in developing countries address a wide range of climate, energy, and economic priorities (see 
Box 1).  

Box 1. Benefits of SWH in Developing Countries 

Increased deployment of solar water heating (SWH) in developing countries provides numerous opportunities 
and benefits:   

 Energy security. Developing nations are often subject to volatile fossil fuel energy imports, which are expensive 
and/or drain public resources due to government subsidies. This is especially problematic for many small 
island developing states (SIDS), which rely heavily on imported liquid fuels to provide domestic water heating 
and electricity generation (IEA-RETD et al., 2012). Fluctuations in fossil fuel prices can burden national and 
local governments and inhibit development. Large-scale deployment of cost-effective SWH can help to 
stabilize energy costs, reduce fuel import dependence, and ease the financial burden on local and national 
governments (e.g. through reduction of energy subsidies). 

 Economic development opportunities. Large-scale deployment of SWH facilitated by government programs 
can provide valuable local business and employment opportunities. In Tunisia, for example, the successful 
Prosol SWH program created more than 3,500 direct jobs from 2002 to 2010. Over that time period, the 
number of qualified installers increased from 100 to 1,200 and the number of SWH companies selling SWHs 
increased from 8 to 50 (Touhami, 2011). 

 Improved energy access. Estimates show that a significant proportion of SWH installations in developing 
countries are installed by households without existing water heating systems: in Mauritius, for example, 
approximately 47% of the 14,600 SWH systems installed under the first two phases of its grant program were 
installed in households that did not already have domestic hot water (Walters, 2013). SWH can bring access 
to heating to households without prior access, particularly if government programs help lower installation 
costs. 
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 Grid stability and resilience. Displacement of electric and gas water heaters through large scale deployment 
of SWH in cities can alleviate grid strain, reduce grid maintenance costs, and provide continued access to hot 
water during grid outages. In developing countries with mild and tropical climates, electricity is the primary 
fuel for domestic hot water. In these countries, the share of electricity consumption used for domestic hot 
water is high. In South Africa, for example, domestic electricity consumption accounts for approximately 35% 
of peak demand, 40% of which is used for water heating (Ijumba & Sebitosi, 2010). National electricity demand 
in developing countries will continue to rise as population and consumption grows, further burdening already 
unreliable and overstrained urban electricity grids. Deploying SWH in these jurisdictions is one strategy to 
improve electric grid management and operation. 

 Greenhouse gas emission reductions. As a mature renewable energy technology, SWH has the potential to 
reduce greenhouse gas emissions through avoided fossil fuel and electricity consumption (Haselip, Lutken, & 
Sharma, 2014). Overall, the international building sector is responsible for 30% of energy-related CO2 

emissions, and water heating makes up a large portion of that energy use. Water heating accounts for 24% 
of residential building energy use (up to 40% in some regions) and 12% of commercial building energy use 
worldwide (Ürge-Vorsatz, Cabeza, Serrano, Barreneche, & Petrichenko, 2015).  

SWH can bring numerous economic and environmental benefits to developing countries, but its long-term 
potential to expand depends upon attracting large-scale investment. Attracting investment, in turn, 
depends upon the ability of developers, policymakers, and other stakeholders to mitigate barriers and risks 
associated with SWH.  

This report explores the role of SWH financing and business models in mitigating risk, attracting investment, 
and scaling SWH market growth. The report provides a brief overview of the international SWH market, 
describes major SWH investment risks and barriers, and explores financing and business models that can 
mitigate risks and barriers. 

1.1 POTENTIAL FOR INTERNATIONAL SWH 
MARKET GROWTH 

Solar water heating is a well-established technology, which has been deployed in countries across the 
globe. Internationally, estimates show there are over 406 gigawatts (GWth) of solar heating collectors in 
operation, which collectively produce approximately 341 terawatt-hours (TWhs) of energy annually 
(Mauthner & Weiss, 2015). Among major renewable markets, solar heating is second only to wind power 
in terms of capacity installed and energy produced globally (see Figure 1 below).1 A number of developing 
country markets, led by China, have been driving SWH market growth in recent years (REN 21, 2015).  

 

                                                 
1 This excludes conventional renewables like hydropower and biomass, which provide more power than wind power 
or any other renewable energy resource.  



   

Pa ge  | 9 

Figure 1. Worldwide solar heating and cooling capacity and production (Mauthner & Weiss, 2015).  

 

While the SWH market continues to grow, it has experienced a slowdown in recent years. In 2014, for 
example, the global solar heating market experienced a 9% annual growth rate, a significant drop from the 
17% growth rate experienced from 2009 through 2014 (REN21, 2015). 

Despite this decline, there is significant technical potential for the SWH market to expand further. In 2013, 
for example, SWH contributed only about 1.2% of overall domestic hot water and space heating demand 
in buildings internationally (IEA-ETSAP, IRENA, 2015). As discussed in Box 2 below, SWH can serve a wide 
variety of customer types and applications, including domestic hot water, space heating, and process heat 
(among others) for residential, commercial, and industrial customers.   
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Box 2. Applications for SWH in Developing Countries 

Solar thermal systems can provide a variety of heating and cooling applications. The majority of systems are 
designed to heat domestic hot water (Mauthner & Weiss, 2015). Other uses include process heat, space heating, 
swimming pool heating, and district heating and solar cooling among others. The following applications of solar 
heating and cooling can be used in developing countries across the globe:  

 Solar domestic hot water. Heating for domestic hot water is the most common application for SWH. Globally, 
estimates show that domestic hot water applications accounted for 94% of the energy provided by solar 
heating systems worldwide in 2013 (Mauthner & Weiss, 2015). SWH can typically meet 40 to 80% of demand 
for domestic hot water, which is the most energy intensive use for households in developing nations (REN21, 
2015). In countries with high solar insolation and low seasonal variation (e.g. in equatorial countries), SWH 
can supply up to 100% of domestic hot water demand (G. Stryi-Hipp, personal communication, August 13, 
2015)   

heat power 
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Achieving greater SWH market growth will require increased access to low-cost private-sector capital. In 
turn, this will require the creation or expansion of financing and business models which can address 
persistent economic challenges and market barriers to SWH – including high upfront costs as well as real 
or perceived technology, design, operational and maintenance risks (Cliburn, 2012; ESTIF, 2015; IEA-RETD 
et al., 2015; RCREEE, 2015). Addressing these risks through SWH financing and business models is the focus 
of this report.  

1.2 STRUCTURE OF THIS REPORT 
In support of the goals above, this report describes the potential for innovative financing and business 
models to scale the SWH market: 

 Solar space heating. In addition to domestic hot water, SWH can also be designed to provide space heating 
for buildings. These “combi-systems” can maximize the proportion of building energy provided by solar. 
However, market penetration for solar combi-systems is relatively small. It is estimated that solar combi-
systems make up only about 2% of the solar thermal contribution to worldwide energy supply (Mauthner & 
Weiss, 2015).  

 Solar process heat. Solar commercial and industrial process heating applications provide hot water for 
buildings and industries with process heating needs, such as hotels, hospitals, restaurants, car washes, textiles 
manufacturing, food processing, water treatment, and desalination. SWH technologies are increasingly seen 
as a cost-effective means to provide process heat for commercial buildings and industrial processes. China 
and India, for example, have increased the deployment of solar based industrial process heating substantially 
in recent years (REN21, 2015), though many projects are still in the demonstration phase (Kempener, Ruud, 
2015). In addition, growth in global demand for fresh water, especially in developing countries, is generating 
an increase in the need for desalination, a highly energy intensive process that traditionally relies upon oil as 
a fuel (Isaka, 2012). In nations with high insolation and rapid population growth (e.g. Saudi Arabia), 
concentrated solar thermal desalinization can dramatically increase access to fresh water.  

 Swimming pools. SWH can also provide hot water for swimming pools. Applications range from small summer 
pools, in which case the SWH system enables users to extend the swimming season, to large Olympic sized 
indoor pools that operate year round (RETScreen International, 2004).  Globally, estimates show that solar 
water pool heating accounts for approximately 4% of solar heating’s contribution to the energy supply 
(Mauthner & Weiss, 2015). 

 Solar cooling. Solar cooling systems use solar collectors to capture heat from the sun, which drives a thermal 
cooling process (like absorption chillers or desiccant systems) to cool and/or de-humidify buildings 
(Beerepoot, 2012). The market for solar cooling is just emerging, though it is a promising application especially 
in countries with dry, sunny climates, high peak cooling loads, and expensive electricity prices (REN21, 2015). 
Over 75% of the solar cooling systems installed in 2014 were installed in Europe, though interest in solar 
cooling is growing in many cities, particularly in the Middle East (REN21, 2015, p. 21).  

 District heating systems. Solar thermal technologies can also be integrated into district energy systems, which 
connect multiple buildings to central or satellite sources of energy, distributing heat to users through 
underground pipes in the form of hot water, steam, or chilled water. Integration of SWH into district heating 
has been common in some European countries like Denmark (Runager & Nielsen, 2007).  
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 Section 2 provides an overview of SWH risks, barriers, and derisking mechanisms. This includes a brief 
review of the investment concerns of investors and end-users, as well as the derisking instruments that 
can reduce barriers and risks in SWH financing and business models.  

 Section 3 presents case studies in which SWH financing and business models have been deployed to 
address SWH market barriers. The section focuses in particular on low-interest loan programs and 
third-party ownership business models.  

 Section 4 describes the potential to transform illiquid SWH assets into securities, which can increase 
access to international capital for SWH development by increasing liquidity and reducing risk for 
investors.  

 Section 5 provides a short conclusion and describes issues that SWH industry leaders, investors, and 
policymakers may want to consider to scale SWH investment over the long term.   
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SECTION 2  SWH RISKS, 
BARRIERS, & DERISKING 
INSTRUMENTS   
Financing is the provision of capital to an enterprise or project. When developing financial products or 
business models for SWH and other clean energy technologies, it is necessary to take into account the 
investment concerns of both investors (i.e. capital supply) and borrowers/end-users (i.e. capital demand). 
As illustrated in Figure 2, the end goal of SWH financing or business models is to increase both capital 
supply and capital demand, thereby expanding the availability and accessibility of SWH. This can be 
achieved by reducing risks and barriers to SWH investment.  

Figure 2. Derisking SWH finance and business models across financial markets 

 

Within the literature, the risks and barriers to investment in SWH and other clean energy sectors have been 
well documented (Cliburn, 2012; IEA-RETD et al., 2015; Mercados, 2010; US EPA, 2012; Zimring, 2014). These 
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include country-level investment risks, barriers to clean energy investments, and challenges to scaling clean 
energy investments. While a comprehensive discussion of the risks and barriers to SWH investment and 
financing is beyond the scope of this paper, Box 3 below characterizes major SWH risks and barriers across 
these three categories. Many of these risks and barriers are present in both developed and developing 
countries, though the impacts are typically greater in developing countries. Deutsche Bank estimates, for 
example, that equity returns for infrastructure projects in developing countries can be up to 12% higher 
than in the developed world due to the increased perception of risk (DB Climate Change Advisors, 2010). 
This ultimately drives up the cost of financing and makes renewable energy technologies like SWH less 
competitive in developing countries, which in turn leads to slower deployment.2 

Box 3. Overview of SWH Investment Risks and Barriers  

There are two main categories of risks or barriers to SWH and other clean energy technologies.  

(1) Country-level investment risks. These encompass general investment risks, which influence the overall 
investment climate in a country. While not the topic of this report, examples of country-level investment risks 
include:  

 Regulatory risk: Regulatory or policy risk includes changes in a country’s regulation (incentives, taxes, 
permitting procedures, etc.), which can adversely affect the profitability of investments in SWH and other 
clean energy technologies.  

 Political risk: Political risk encompasses political instability or expropriation leading to damages or loss of 
assets. This risk is generally perceived to be higher in developing countries than in developed countries.  

 Currency risk: Fluctuations in local currency may reduce hard currency returns of foreign investors and impact 
the ability to achieve desired internal rates of return (IRR). In particular, currency risks may influence 
participation of foreign investors, who would otherwise provide funds to wholesale market players in 
developing countries.  

(2) Barriers to SWH or other clean energy investment. This includes SWH specific barriers and investment risks, 
which can be addressed by financing tools and innovative business models described in this report. While SWH 
investment barriers and risks will play out differently across different markets, they may include:  

 Unfavorable lending terms: Local lenders in developing countries are often unfamiliar with SWH technologies 
and are unwilling to lend or provide favorable terms. In addition, regulations or other restrictions may prohibit 
long-term bank lending in some emerging countries.   

 Creditworthiness concerns. A successful SWH financing or business model depends upon the creditworthiness 
of the borrower. For loan programs, this can be achieved by ensuring that the borrower’s overall financial 
resources, such as the balance sheet or some form of collateral, are strong enough to ensure repayment. In 
cases where SWH is project financed, the borrower (i.e. the project company) will make debt payments to its 
lenders based upon the cash flows from the SWH lease or power purchase agreement (PPA) with the end-
user. In such cases, it is essential that the revenue model be strong enough to support the debt load.  

                                                 
2 In addition, in developing countries access to capital in general is often constrained due to under-developed banking 
systems, including populations which themselves are “unbanked” 
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 High transaction costs: The typically small residential or commercial scale of most SWH projects can lead to 
disproportionately high transaction costs for marketing, design, or installation. This is particularly challenging 
for SWH, which is often custom designed to suit the local heating application and building requirements. In 
some jurisdictions, lengthy and complicated permitting processes also add time and expense, which can 
significantly increase transaction costs. High transaction costs may also deter lenders from issuing loans for 
new SWH products, because it may be too costly to create and manage the loan portfolio unless it is possible 
to transact a large volume of loans. 

 Inadequate revenue models. It is often challenging to implement some SWH financing and business models 
without significant government incentives because project revenues do not meet investor expectations either 
in terms of timing or rate of return. For example, in many countries, it has been difficult to establish a viable 
SWH PPA market, which can provide both attractive savings to the customer and also provide a reasonable 
rate of return to the project company. Where such thermal PPAs are in place, it is often only possible because 
of significant government support, usually in the form of grants or tax incentives.  

 Uncertainty over resource adequacy. The actual productive capacity of SWH may be unclear or insufficient to 
support large-scale investment for the cost. While certain renewable energy technologies, like wind and solar 
PV, can apply commonly accepted evaluation techniques to estimate resource adequacy, other forms like 
SWH lack standardized production measurement methodologies (e.g. metering), which can erode investor 
confidence in cash flow estimates. 

 High import tariffs: Some developing countries place high import tariffs on foreign-produced technologies 
like SWH panels. This can increase overall system cost, as manufacturing certain equipment domestically can 
be more costly than imported materials.  

While it is important to take into account all of the risk categories described above, this report focuses 
primarily on approaches that address barriers to SWH or other clean energy project investment, rather 
than country-level investment risks.  

2.1 DERISKING INSTRUMENTS TO OVERCOME 
SWH BARRIERS & RISKS 

There are a variety of financial derisking instruments that can be deployed to address SWH barriers and 
risks, which have been well described in the literature (DB Climate Change Advisors, 2011; Waissbein et al., 
2013). Many of these financial derisking instruments can and should be implemented in tandem with other 
enabling policies, which address broader market barriers to SWH.  

While there are not standardized definitions for “financial derisking instruments” or “enabling policies” in 
the literature, this report draws some broad distinctions. “Enabling policies” typically encompass a wide 
variety of public and private initiatives, including (1) incentive programs, (2) government regulations or 
mandates, (3) training programs, (4) certifications or standards, or (5) outreach and education programs. 
As described in Box 4, enabling policies reduce risk by removing underlying barriers, such as lack of 
technology awareness, concerns over product quality, or a poor credit profile (Waissbein et al., 2013).  
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Box 4. Enabling policies for SWH in Barbados 

In Barbados, SWH has been met with success due to policy and regulatory certainty and continuous support by the 
government, along with a physical environment that is economically conducive to its adoption. Barbados has used 
a number of enabling policies to support SWH since 1970s: 

 Incentives. In the 1970s, the government introduced tax exemptions for input materials to SWH systems, 
reducing costs significantly. In the 1980s and 1990s, homeowners were allowed substantial income tax 
exemptions for investing in SWH systems (Bugler, 2012).  

 Government mandates. The government supported the SWH industry by mandating installation of SWH for 
public buildings like government housing developments (Bugler, 2012).  

 Training programs. Through the Barbados Vocational Training Board, the government supports and subsidizes 
apprenticeships for locals to become SWH technicians (BVTB, 2015). The Caribbean Renewable Energy 
Development Program has also supported these activities since 2008 (Clarke, 2008). 

 Outreach. The government has been supportive of community engagement by the private sector; in 2007, it 
established the Solar House, and has been generally supportive of increasing the awareness of renewable 
energy and SWH, in particular (Div. of Energy, Barbados, 2015; UNEP, 2015a). 

Financial derisking instruments, by contrast, are designed to transfer or shift the risks of SWH investment 
to other parties rather than removing underlying barriers. Examples include credit enhancements, financial 
or insurance contracts, as well as customer origination and servicing agreements. Stakeholders in the 
wholesale and retail financial markets use derisking instruments to mitigate investors’ risk and improve the 
viability of SWH finance and business models. Over time, the use of financial derisking instruments can 
increase investors’ understanding of SWH investment risks and confidence in SWH, ultimately reducing the 
cost of capital. The ultimate goal with financial derisking mechanisms is to spur the market and make capital 
providers confident of SWH as an asset class, eventually allowing for the industry to be self-sustaining. 

This report identifies four derisking instruments which have been used to address one or more of the SWH 
risks and barriers described above in both developing and developed countries. These include (i) interest 
rate buy-downs, (ii) guarantees, (iii) on-bill repayment3, and (iv) standardized contracts.  

 Interest rate buy-downs (IRB). In many cases, the economics of SWH installation are not favorable to 
the customer. An IRB can help change this by lowering the cost of capital by offering a no-interest or 
low-interest loan. The application of an IRB reduces the cost of capital and, in a well-structured 
program, can bring a customer’s monthly loan payment in line with – or below – what they would 
otherwise have to pay for water heating energy costs from electric or gas sources.4 To the lender, the 

                                                 
3 Some authors distinguish between on-bill repayment and on-bill financing. On-bill financing may also be used to 
refer to the same repayment mechanism, but where a SWH is financed by the utility or ratepayer capital (Zimring, 
2014). For this report, ‘on-bill repayment’ is discussed and defined as repayment of non-utility private capital through 
the utility billing system. 
4 Depending upon the market, this may also require the application of SWH incentives like a grant program.  
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IRB is an incentive to offer loans to their customers, as it funds the interest component of the loan. IRBs 
are also a valuable tool to help lenders gain experience in – and increase confidence in – SWH.  

Typically, IRB programs are administered by governments or multilateral institutions, who provide an 
up-front payment to lenders at the time of loan origination. The payment is usually for the present 
value of the interest of the loan, which corresponds to an interest rate reduction for the customer. It is 
a proven approach to create competitive low- or no-interest rate loan products for customers. IRBs 
also reduce the risk of default on interest payments, because interest is covered by public, or in some 
cases, donor funds. This enables banks to offer a more attractively priced loan product, which also 
helps to increase local demand for SWH.  

 Loan Guarantees. In many developing countries, the perceived risk of defaults on loans is high. This 
may be due to lenders’ unfamiliarity with SWH or concerns with the creditworthiness of borrowers. 
Loan guarantees are financial instruments that mitigate investors’ concerns related to the risk of default. 
Here, a government or multilateral organization provides a lender a guarantee that they will step in 
and take on payment obligations of defaulted SWH loans. This addresses repayment concerns for 
investors, which in turn increases the quality (investment rating) of the underlying financial assets.  

 On-bill repayment. There can be a high cost to banks from addressing the risk of potential customer 
default as well as the operational cost of servicing loans, leases, and other customer contracts. For 
example, the repayment terms of SWH loans or leases are not well tracked, leading to investor 
uncertainty regarding default rates. In addition, consumer credit checks, paperwork, and repayment 
collection can require significant resources and infrastructure.  

On-bill repayment is a tool where lenders or lessors “outsource” loan or lease payment collection to 
the utility, which adds loan or lease payments to the household or business’s monthly utility bill. It 
eliminates a large proportion of the above-mentioned operational costs for the bank and increases the 
likelihood of payment, as consumer default can be linked to suspension of the utility’s services.  

 Standardized contracts. Custom contracts for every transaction hinders the ability of a renewable 
energy business or technology company to generate historical knowledge on the performance of the 
product or technology (Mendelsohn, Urdanick, & Joshi, 2015). It also increases the cost of doing 
business because transactions cannot be aggregated, resulting in much higher underwriting costs. By 
standardizing SWH installations and contracts, it is possible to replicate a large number of transactions, 
reduce investor due diligence costs, and generate a track record of financial performance for SWH. All 
of this can improve investor confidence and reduce the cost of financing. Master agreements and 
standard contracts for end-user finance may also lay the groundwork for the securitization of assets 
over the long term (Miller, 2008).  

Though securitization does not appear to be on the horizon for SWH assets in the near term, it is 
important to consider because it offers an interesting possibility for scaling the market over the long-
term. Not only does securitization offer the ability to transfer risk, recirculate capital, and open up the 
market to different sources of finance, it can also significantly reduces the cost of financing (Ketkar & 
Ratha, 2008; Mendelsohn et al., 2015). Securitization and its benefits are discussed in greater detail in 
Section 4.   
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SECTION 3  CASE STUDIES OF 
SWH FINANCE & BUSINESS 
MODELS 
This section describes case studies, which have used a range of derisking instruments to implement SWH 
financing and business models. The case studies focus in particular on:  

 Low- or zero-interest loan products. A variety of jurisdictions have deployed financing tools to increase 
capital supply for SWH from commercial banks. These programs provide attractive terms (e.g. low- or 
zero-interest rates and/or extended length of repayment) to customers, thus increasing end-user 
demand, while using public or international funds to reduce risks for capital suppliers.   

 Third-party leases, PPAs, or other “turnkey” models. Several private and public sector actors have 
developed third-party ownership models that significantly reduce or altogether eliminate upfront costs 
for customers, while also shifting operational risk to the developer. These business models seek to 
either provide the host with savings via performance contracts, energy sold via PPAs, or access to SWH 
equipment via service contracts. By providing “turnkey” financing and development services – i.e. 
products and services that are ready for immediate use – they can increase end-user demand for SWH. 
They also take advantage of public incentives and derisking instruments to reduce risk for investors.  

The following section provides a brief overview of these financing and business models in the context of 
case studies and discusses the impacts of derisking instruments on each model.  

3.1 LOW-INTEREST LOAN PRODUCTS 
Low-interest loan programs have been widely deployed to support the development of clean energy 
technologies, including SWH. Recent programs include:  

 Tunisia. For the Prosol initiative in Tunisia, Italian Ministry of the Environment for the Protection of Land 
and Sea (MATTM) provided funds via UNEP to buy down interest rates for SWH loans. Commercial 
lenders received payments equivalent to seven to eight percent for SWH loans, which translated into 
an interest rate reduction for customers. This program was designed to increase commercial lender 
activity in the market and increase customer demand for SWH. It succeeded in driving the installation 
of over 119,000 SWH systems (355,350 m2 of collector area between 2005 and 2010). The installations 
also led to an estimated USD 101 million in savings on subsidies for liquefied petroleum gas (LPG) over 
the lifetime of the SWH systems and 715 ktCO2 in avoided emissions (Touhami, 2011).  

 Kosovo. In May 2013, the European Bank for Reconstruction and Development (EBRD) launched Kosovo 
Sustainable Energy Projects (KoSEP). The Bank provided a EUR 12 million credit line for Kosovo’s 
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financial institutions to support low-interest loans to individuals and small and medium sized 
companies. By November 2014, over 1,000 projects received KoSEP loans totaling EUR 5 million. 

 Lebanon. SWH customers in Lebanon were able to take on no-interest, five-year loans through the 
Global Solar Water Heating (GSWH) Programme5. The Lebanese Ministry of Finance, with support of 
the Central Bank of Lebanon, provided an IRB, which reimbursed commercial banks for up to 7% 
interest. By 2014, more than 190,000 m2 of installations were made, exceeding the initial goal laid out 
by the GSWH program for Lebanon, placing the country well on its way to achieving its 2020 goals of 
over one million m2 of installations. In terms of greenhouse gas emissions reductions, it is estimated 
that by 2020, Lebanon will have reduced three million tons of CO2 by deploying SWH (Jaoudeh, 2015). 
Another innovative financial tool used in Lebanon was the central bank regulatory authority to loosen 
reserve requirement ratios and thus encourage local banks to increase lending for SWH. Box 5 
describes how the central bank in Lebanon used its regulatory power to adjust the reserve requirements 
for local banks. 

The following case study focuses on the Tunisian Prosol program. It describes the application and impacts 
of an interest rate buy-down, a loan guarantee, incentives, and on-bill repayment.   

                                                 
5 In 2009, the United Nations Development Programme (UNDP) and the United Nations Environment Programme 
(UNEP) launched a joint programme entitled the “Global Solar Water Heating Market Transformation and 
Strengthening Initiative” (GSWH). With funding from the Global Environment Facility (GEF) and International Copper 
Association (ICA), GSWH initiative covered 6 countries including Lebanon. 
6 For a detailed discussed of the reasons for the imposition of a reserve ratio, interested readers may consult Simon 
Gray’s working paper (Gray, 2011) at http://www.imf.org/external/pubs/ft/wp/2011/wp1136.pdf  

Box 5. Lebanon’s Central Bank Actions to Support Increased SWH Lending  

In Lebanon, the Banque du Liban (Central Bank of Lebanon) developed an innovative approach to infusing capital 
into the energy efficiency and renewable energy market. By providing exemptions to local banks for capital reserve 
ratio requirements related to loans made for energy efficiency and renewable energy projects, local banks were 
able to deploy more funds for EE & RE loans.  

The required reserve ratio is the proportion of money to assets or liabilities a commercial bank is required to keep 
in the vault or with the central bank of the country. It serves to cover banks for checks that depositors are writing 
and cash that depositors are withdrawing (Hummel, 2015). Reserves are also a monetary policy instrument used by 
central banks to varying degrees which can help protect against disturbances in the money market6 (Gray, 2011; 
Hummel, 2015; National Bank of Serbia, 2015). 

On fiscal policy, Lebanon has historically been among the most conservative (Gray, 2011). To ease fiscal requirements 
and increase lending, SWH loans (among other renewable energy and efficiency loans) were exempt from the 
reserve ratio requirements. They were also guaranteed by Kafalat S.A.L. (an organization owned by the National 
Institute for the Guarantee of Deposits (for 75%) and fifty Lebanese banks (for 25%)) (Kafalat S.A.L., 2013). These 
guarantees provided the financial cover for banks to have access to the excess capital, in the event of a default on 
loans. 

http://www.imf.org/external/pubs/ft/wp/2011/wp1136.pdf
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3.1.1  STRUCTURE OF LOW-INTEREST LOAN PRODUCTS 
Tunisia’s low-interest loan program was part of a broader Tunisian Solar Program (Prosol). Implemented 
as a joint initiative with the United Nations Environment Programme (UNEP), the Tunisian National Agency 
for Energy Conservation, the national utility (Societe Tunisienne de l’Electricite et de Gaz or “STEG”), Prosol 
sought to break down a wide variety of SWH market development barriers (see Box 6).  
 

Box 6. Overview of the Tunisian Prosol Program  

Over the past 30 years, the Tunisian government has experimented with a number of market development 
initiatives that aimed to jumpstart the SWH market. However, due to a variety of challenges – ranging from high 
fossil fuel subsidies, poor return on investment for SWH, product quality and maintenance issues, or un-sustained 
government funding for SWH, the market had been slow to develop.  

In 2005, the Prosol initiative changed that. Building on lessons learned from past efforts, Prosol included a number 
of SWH enabling policies and programs that tackled major market development barriers. These include: 

 Incentives and customer economics. Fossil fuels in Tunisia benefit from significant government subsidies. As a 
result, it is challenging for SWH to provide a competitive payback to end-users without its own government 
support. Prosol established a 20% capital subsidy to help reduce the high upfront costs and improve overall 
competitiveness of SWH for residential customers. Initially funded using international donor funds, the incentive 
program is now funded by the Tunisian government’s National Energy Conservation Fund (FNME). SWH also 
benefits from a value added tax (VAT) exemption and reduced customs duties in Tunisia.  

 Information and awareness campaigns. As is common in many emerging markets, Tunisian homeowners have 
historically had limited understanding and awareness of the benefits of SWH. The Prosol program implemented 
a number of informational, educational, and advertising campaigns to increase consumer awareness of SWH.  

 Quality control schemes. Tunisia has historically suffered from a lack of professionals with the expertise to 
design, manufacture, or install reliable SWH systems. Poor installation or product standards increase technology 
risk due to the higher likelihood that installed SWH systems will not perform as expected. To address this 
challenge, Prosol established a training and accreditation program for suppliers and installers, created SWH 
certification and performance labeling programs, encouraged suppliers to provide warranties on SWH 
components, and encouraged development of after-sale maintenance contracts. Altogether, these measures 
are credited with reducing SWH technology failure rates to approximately 1% in Tunisia (Touhami, 2011).  

 Business and financing models. The upfront cost for SWH is high, creating a need for third-party ownership or 
financing programs. However, lending institutions typically avoid financing unfamiliar SWH technologies that 
are considered risky, or they will charge higher interest rates to compensate for their perceived risk. To combat 
these challenges, Prosol introduced a number of financing mechanisms that fostered development of a robust 
credit market of SWH (Touhami, 2011). 

 
A key component of Prosol was the creation of a financing program, which was designed to increase 
lending for SWH and transform the market from cash-based to credit-based financing. In particular, the 
program aimed to increase lenders’ confidence in the technology and mitigate the high upfront costs of 
SWH (UNEP, 2015b). 
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In the initial phase of the program, banks provided zero-interest loans to residential and commercial 
customers (Prosol 1). The program evolved over several years, as program administrators experimented 
with different derisking instruments to increase participation (Prosol II). Figure 3 illustrates the basic 
structure used for the residential loan program.  Additional detail describing the implementation and 
impact of derisking instruments in the residential program is provided below.  

Figure 3. Structure of the Tunisian Prosol Low-interest Loan Program 

 

Key features of the Tunisian Prosol financing program include:  

 Interest rate buy down (IRB). In the early 2000s when policymakers launched Prosol, very few Tunisian 
bankers wanted to provide consumer lending for SWH.  A variety of issues contributed to this, including 
lenders’ lack of familiarity with SWH, the high perceived risk of SWH loans, and broader structural 
challenges in Tunisia’s consumer lending market.7 The IRB was thus an important tool to mitigate 
lenders’ risk, incentivize market uptake, and achieve a critical mass of loans for the banks. Overall, the 
IRB lowered consumer interest rates for SWH by seven to eight percent (UNEP, 2015b).  

The IRB was designed to be a short-term initiative only. It provided an injection of international funds 
(from the Italian government, MATTM) to reduce the cost of financing for the first 18 months of Prosol. 
After jumpstarting the local lending market for SWH, the IRB was replaced with other, longer-term 
financing and credit enhancement tools which are described below (Touhami, 2011). However, the IRB 
was an important first step because it reduced the cost of capital for SWH customers and reduced risk 
for banks, increasing confidence in the provision of SWH loans.  

                                                 
7 In the early 2000s, consumer lending was considered a novelty in Tunisia, and the banking sector was in the middle 
of “radical changes” due to the government’s move to liberalize the banking market and address the quality of banks’ 
portfolios.  



   

Pa ge  | 21 

 On-bill repayment. In the first phase of Prosol, suppliers served as financial intermediaries between the 
bank and homeowners for SWH installations. As small and medium-scale enterprises, these firms were 
over-extended in terms of liquidity, moving the market in an unsustainable direction.  

As a result, after the initial start-up of Prosol, the utility, STEG, stepped into the market and provided 
an on-bill utility repayment mechanism. In this role, STEG replaced the banks as the debt servicer for 
the program, managing the consumer credit checks, paperwork, and repayment collection. In addition, 
STEG serves as an enforcement agency by directly linking default on repayment to the potential 
suspension of consumers’ electricity and gas services. 

The structure and implementation of Prosol’s on-bill utility payment is credited with significantly 
reducing the risk and cost of lending to SWH consumers. By servicing the loans, STEG reduced the 
operational costs for lenders making bank participation in Prosol essentially free of overhead costs. 
More importantly, however, by linking consumer default with the potential for suspension of electricity 
or gas services, STEG effectively provides lenders with a credit enhancement that reduces the likelihood 
of consumer default (Touhami, 2011).  

 Utility loan guarantee. In addition to the on-bill repayment mechanism, STEG provided banks with the 
guarantee of loan repayment. Early in the program development, it was Tunisia’s SWH suppliers who 
provided the loan guarantee to banks. However, because most of Tunisia’s SWH suppliers are 
composed primarily of small family-owned businesses, they had limited ability to absorb the financial 
burden of a guarantee on their balance sheets. In fact, it was determined that this approach placed the 
overall SWH supply chain and the PROSOL program in Tunisia at risk, and the approach was ultimately 
abandoned. As a result, ANME and UNEP worked with stakeholders to shift the loan guarantee from 
suppliers to STEG, which had a stronger balance sheet and greater ability to absorb risk (Touhami, 
2011).  

The loan guarantee largely mitigates consumer default risk for lenders. Importantly though, STEG has 
recourse in the event of a consumer default. As described earlier, STEG has the power to enforce 
payment by suspending power services to defaulting households (World Resources Institute, Polycarp, 
Brown, & Fu-Bertaux, 2014). Overall default rates of the Prosol residential program have been low at 
around 1% (Touhami, 2011; World Resources Institute et al., 2014). 

Collectively, both the OBR mechanism and the loan guarantee have been effective in reducing interest 
rates for Prosol loans. From 2005 to 2010, Prosol loans were offered at an average interest rate of 6.3%. 
This is approximately 350 basis points below the average interest rate of 9.7% charged for generic 
loans. 

 SWH rebates. Funded by international development and government funds, nearly USD 25 million in 
capital subsidies were available for SWH from 2005 to 2010. This brought down the price of SWH to 
the end-user, giving them further incentive to invest in SWH. Studies showed that the levelized cost of 
energy for the end consumer decreased between 18% and 25% over Prosol I and II. Typically, the lower 
capital cost mitigates risk for the lenders too by reducing default rates as the consumers realize some 
level of savings from lower costs.  
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3.1.2  LESSONS LEARNED 

Box 7. Summary of lessons learned from the key features of low-interest loan products  

 Interest rate buy down (IRB). An IRB deploys public funds to subsidize private capital. 

o An IRB covers part or all of the rate of return required by lenders on their funds, mitigating their risk for 
lending to an ‘unproven’ market and helps to lower the cost of loan made to the borrowers. 

o A key advantage of an IRB is its ability to leverage public funds to drive private capital into the market. 
Typically, IRB’s are in the range of just 2 – 7% of the capital invested by institutional lenders (Borgeson, 
2014; UNC Environmental Finance Center, 2011). 

o IRBs can be used as an effective tool to familiarize lenders with and improve lending terms for SWH. 

 On-bill repayment OBR enables loan repayments to be collected through the utility’s billing system. 

o The primary, immediate benefit is the reduction in default rates, because customers run the risk of having 
their electricity shut off in case of non-payment. 

o The low default rates increases the confidence of banks and encourages them to offer cost-effective loan 
products to SWH. 

o Since the utility manages repayment of loans, on-bill repayment also decreases bank transaction and 
staffing costs. 

 Utility loan guarantee. Utility loan guarantees cover the lender’s risk of payment, in case of default by customers. 

o Typically, utility companies have strong balance sheets and are able to take on the added debt needed for 
such loans. 

o The on-bill repayment mechanism combined with the authority to shut electric power (in case of non-
payment) ensures that the utility’s risk exposure is negligible. 
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3.2 TURNKEY AND THIRD-PARTY OWNERSHIP 
MODELS FOR SWH   

A number of private and public sector entities have explored or implemented third-party leases, power 
purchase agreements (PPAs), and other turnkey SWH financing models. With few exceptions, these 
initiatives have been implemented on a limited basis. Notable examples of these models include:  

 India. In India, a recent study assessed the potential for an area-based analysis of the ESCO (energy 
services company) model for SWH. The goal was to foster development of a scalable business model 
to achieve the estimated 40 million m2 of SWH techno-commercial potential. Although the program 
has not been deployed, the study reports that the ESCO approach would overcome some of the 
common barriers faced in developing countries for the scaling of renewable energy technologies, (e.g. 
affordability of SWH, inadequate access to finance, and weak outreach channels, etc.) (Mercados, 2010). 

 Lakeland Electric Solar Hot Water Service. In partnership with PosiGen, a U.S.-based municipal utility 
company in Florida, Lakeland Electric, provides a no-money-down fee-based service to regular 
residential hot water users. PosiGen inspects the site, installs the SWH system and maintains the system. 
Lakeland Electric, the municipal utility, provides an on-bill repayment program, placing a fixed charge 
on participating customer’s utility bill each month. This model provides a steady, assured revenue 
stream (Lakeland Electric, 2015) and can offer investors a higher level of confidence (K. Loeb and G. 
Blanchard, personal communication, Oct. 7, 2015). 

 Nextility. In select U.S. states, the private developer Nextility offered a solar heating PPA model to its 
customers. As part of the program, the company inspected the site, installed the SWH system, and 
maintained the system at its own costs. The customer was charged a certain rate for energy, which is a 
function of the actual usage of hot water, indexed to the price of conventional fossil fuels in the market. 
This price-indexed approach to offering a PPA is notably risky because as prices of other fuels go down, 
so do the company’s margins. The company has been unable to find the right low-cost investors to 
scale the service, mainly due to an inability to standardize its PPA contracts. Unlike solar PV, 
standardization with solar water heating projects is difficult to attain. Furthermore, although Nextility’s 
projects are eligible for solar renewable energy credits (SRECs), the variability of load makes its revenues 
from SRECs unreliable. As a result, Nextility’s solar heating PPA offering has been discontinued.  

The following focuses on Lakeland Electric’s Solar Hot Water service program. In particular, this case study 
describes the application and impacts of on-bill repayment, load management incentives, and a 
standardized contract. 

3.2.1  STRUCTURE OF THIRD-PARTY OWNERSHIP MODEL FOR SWH 
Lakeland Electric is a municipal utility company based in Lakeland, Florida. In partnership with the solar 
development company PosiGen, Lakeland offers its customers a “fee-for-service” SWH model. PosiGen 
installs, maintains, and owns the system that it leases to the customer over a 20-year contract term. 
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Irrespective of their usage, homeowners pay a fixed fee per month for the service (USD 34.95), which is 
serviced via the customer’s utility bill.  

PosiGen is responsible for inspecting the site, installing the system, and maintaining it for the duration of 
the 20-year contract. Typically, larger users of hot water are enrolled into the program, with the customer 
receiving an 80-gallon SWH system with back-up electric capability. Customers are subject to a USD 250 
cancelation fee if they opt to discontinue service before the term of the contract is complete. 

For the customer, the service contract eliminates the upfront cost of the system and mitigates risk 
associated with operation and performance of the SWH system. For Posigen and their investors, the single-
fee structure does away with the need to measure energy delivered and provides a stable, long-term cash 
flow.8 This is significant, because as mentioned in Box 3 above, the inability to measure heat reliably and 
cost-effectively has been a barrier to the growth of SWH. Offering a one-price monthly fee, at a price point 
the customer is willing to commit to, eliminates this barrier entirely. Figure 4 below illustrates the business 
model.  

Figure 4. Structure of the Lakeland Electric Solar Hot Water Service program 

 

  

                                                 
8 Compared to a PPA, the lease also affords to investors because it is less sensitive to seasonal, end-user or operational 
variations in actual production.  
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Key features of this business model include:  

 Standardized service agreement. Lakeland Electric’s Solar Hot Water service is unique in that all 
customers enter into a standardized service contract for a period of 20 years (K. Loeb and G. Blanchard, 
personal communication, Oct. 7, 2015). For a single monthly price (USD 34.95), the customer receives 
a SWH system from Posigen. The system is maintained and serviced as needed, by Posigen. The 
contract includes an option for the customer to buy the SWH system at the end of the term. 

By standardizing contracts, the business model lowers SWH costs. In many cases, installers argue that 
solar water heating installations need to be customized to meet the needs of each site. Customization 
with hardware and installation typically leads to increased costs of setup. Further, if every site is 
different, maintenance and service calls will also need to meet the demands of each installation, leading 
to further costs for inventory management and service personnel. By standardizing installations, 
equipment and the contract, the Lakeland program has been able to reduce installation and 
management costs (K. Loeb and G. Blanchard, personal communication, Oct. 7, 2015). 

In addition, by offering a single price for SWH, the program has been able to improve the bankability 
of SWH. Indeed, based on this standard contract, within a few years, Posigen aims to increase its access 
to low-cost capital, potentially selling its customer contracts to free up its balance sheet and finance 
expansion. A single price is in part a function of the standardized service contract and a crucial factor 
in improving bankability. And although the devices are equipped with heat and water supply metering9, 
according to the contract, the customer is guaranteed a single flat fee every month, with no change, 
for 20 years. Doing away with the need to charge based on heat and water flow not only mitigates 
challenges related to heat metering, but also increases investor confidence (K. Loeb and G. Blanchard, 
personal communication, Oct. 7, 2015). 

 On-bill repayment. Lakeland Electric services the contract by placing a monthly service charge on the 
electric bill of participating customers. Servicing the contract via the utility bill alleviates 
creditworthiness concerns, as non-payment could potentially result in shut-off of electric service (K. 
Loeb and G. Blanchard, personal communication, Oct. 7, 2015). For these reasons, on-bill repayment 
programs typically have default rates of less than 2% (ACEEE, 2012). In addition, by partnering with 
Lakeland, Posigen has direct access to municipal ratepayers for marketing and outreach, which reduces 
transaction costs associated with customer acquisition.  

 Load management incentives. Lakeland has determined that each SWH system avoids 0.4 to 0.7 KW of 
capacity. This results in avoided cost for on-peak energy, which provides the utility with an additional 
revenue stream to encourage their participation. The avoided costs associated with load management 
effectively acts as an incentive for the utility, providing additional project revenue or programs that 
offset implementation costs. Further, Lakeland augments its benefits by controlling back-up electric 
water heaters during peak hours. Load management provides additional revenue and avoids costs for 
the utility, increasing their willingness to participate in the program.   

                                                 
9 Interview with Posigen staff revealed that the heat and water flow measurement capability is for the utility, Lakeland 
Electric, to gather data that will feed into its load management. 
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3.2.2  LESSONS LEARNED 

Box 8. Summary of lessons learned from the key features of third-party ownership models  

 Standardized service agreement. Standardized contracts improve investor confidence. 

o On the basis of a standard contract, SWH service providers offer a single price to every consumer, install 
the same system in terms of type and size at every location, and offer the same level of service to each 
customer. 

o This replicability lowers the cost of doing business and enables a path to scale quickly. 
o Investors, on seeing multiple revenue streams with the same underlying asset, develop confidence with 

investing in such assets. 
o Replicability of the model also lowers cost of and access to capital for future expansion. 

 On-bill repayment (OBR). As noted in Box 7 above, on-bill repayment (OBR), enables loan repayments to be 
collected through the utility’s billing system 

o The primary, immediate benefit of on-bill repayment is the reduction in default rates, because customers 
run the risk of having their electricity shut off, in case of non-payment. 

o The low default rates (vis-à-vis other loan products) increases the confidence of banks and encourages 
lending. 

 Load management benefits. SWH installations avoid peak load cost for the utility. 

o Load reduction due to SWH installation has helped utilities like Lakeland Electric avoid investments in peak 
load.  

o Load management benefits are of importance to emerging economies with faster growing peak power 
demand and incidental costs of load shedding or power outages. 
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SECTION 4  LOOKING 
AHEAD: SCALABILTY OF SWH 
FINANCE & BUSINESS 
MODELS  
A number of global institutions are exploring the potential to engage large-scale capital markets and/or 
institutional investors to broadly scale renewable energy markets (Fulton & Capalino, 2014; Mendelsohn et 
al., 2015). Estimates show, for example, that institutional investors manage about USD 75.9 trillion in assets, 
and new financial vehicles are needed to enable them to provide capital to clean energy (Fulton & Capalino, 
2014). The following section briefly considers the case for SWH – and the financing and business models 
presented above – within the context of engaging large-scale institutional investors.  

4.1 SECURITIZATION AND INCREASING ACCESS 
TO CAPITAL IN DEVELOPING COUNTRIES  

The ultimate goal of many public and private sector actors is to scale investment in SWH and other clean 
energy technologies. Achieving scale would enable the creation of mainstream financial products that 
could be sold into the secondary market and attract participation from institutional investors.  By creating 
such financial vehicles, including securitization of clean energy assets, capital for SWH could be deployed 
at much lower cost than conventional commercial banks. In short, engagement of institutional investors 
could significantly reduce the cost of deploying SWH and other clean energy technologies.  

Securitization as a financial tool that has been used in recent years for some clean energy markets like solar 
PV. Box 9 below defines securitization, its mechanics, and benefits. Though securitization does not appear 
to be on the horizon for SWH assets in developing countries in the near term, it is important to consider 
because it offers a number of interesting lessons learned for scaling the SWH market. As discussed below, 
these lessons learned can be applied in both developed and developing countries.   

Securitization was first seen in the United States in the 1970s, when home mortgages were pooled and 
repackaged for sale as tradable securities. In developing countries, a wide array of ‘future-flow’ receivables 
have been the focus of securitization activities. These include exports of oil and gas, minerals and metals, 
and agricultural raw materials as well as electronic and paper remittances, credit card vouchers, airline 
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tickets, net international telephone charges, and even tax revenues. In some cases, even future aid 
commitments to developing countries have been securitized (Ketkar & Ratha, 2008).  

In 1987, Mexico’s Telmex saw the first securitization of its net international telephone receivables. Since 
then, according to three major rating agencies—Fitch Ratings, Moody’s, and Standard & Poor’s—more 
than 400 transactions across several sovereign, sub-sovereign, and private sector borrowers used future-
flow securitization to raise about USD 80 billion (Ketkar & Ratha, 2008) between 1992 and 2006. 

In India, Share, a rural bank has worked with ICICI Bank, a large private sector bank in India, to securitize 
the receivables of microfinance loans from Share amounting to USD 5.25 million. ICICI Bank went on to sell 
this securitized portfolio to a private sector bank in India (Ananth, 2005). 

Box 9. Securitization: mechanics and benefits  

“Securitization is the process by which a borrowing entity—a company or a bank in the public or private sector, or 
a sovereign or sub-sovereign body—issues tradable securities backed by dedicated [future] cash flows from 
selected assets” (Ketkar & Ratha, 2001). Securitization refers to the process of pooling loans or other receivables in 
a trust, which issues debt against the pool of assets (IEA-RETD et al., 2015; Mendelsohn et al., 2015). 

Here is a brief, simplified description of how securitization works, adapted from ‘Mechanics of Securitization’ 
(Martin, 2009):  

 First, a sufficient block of loans or other financial assets are created by an originator, the entity issuing loans. 
 Second, a special purpose vehicle (SPV) is created to which the originator sells the loans. The SPV can be a 

trust, corporation, or partnership. The SPV “ring fences” the assets, insulating the assets from any claims on 
the originator. In this process, the SPV becomes a vehicle for the future payment flows on the loan or mortgage. 

 The SPV then sells these ‘asset-backed securities’ via an investment banker to investors. Typically, the 
investment bank breaks down the securities into tranches or portions and rating agencies rate the tranches 
based on the expected risk of various loans in the portfolio. 

Besides the initial group of borrowers, there are four entities engaged in the securitization process: the originator 
(usually the lender), the special purpose vehicle (SPV), the investment bank (selling the security) and the investor 
(buying the security). 

The primary benefit of securitization is that it increases access to lower-cost capital.  

 Access to capital is increased, mainly because securitization transfers risk and creates opportunities for 
financing by opening up the market for illiquid assets that would otherwise remain on the balance sheets of 
the asset owner, inhibiting their ability to originate additional loans (Ketkar & Ratha, 2008; Mendelsohn et al., 
2015). 

 Cost of capital is lowered by pooling and selling the assets to an SPV, thereby eliminating originator risk 
exposure. Investors find the diversified underlying pools produce more reliable revenue streams. This decreases 
investment risk and in turn lowers the cost of financing (Ketkar & Ratha, 2008). Highly-rated securities can be 
created at a lower interest rate and possibly feature a longer maturity than other financing sources. Finally, by 
aggregating several assets into one portfolio, securitization increases the size of the transaction, thereby 
lowering costs (Mendelsohn et al., 2015). 

Although several authors and institutions have discussed the potential for securitization as a tool to enable 
access to low-cost finance in developing countries for renewables (Bruce Usher, Elizabeth B. Stickler, & 
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Mark T. Gallogly, 2014; DB Climate Change Advisors, 2010; Sonntag-O’Brien & Usher, 2004; UNEPFI, 2012; 
World Bank & Climate Investment Funds, 2011), the only known examples of securitization of renewable 
assets have been in the developed states including the United States  and countries in Western Europe.10  

However, securitization of renewable energy assets – which could potentially include SWH – could take on 
greater importance in future years as global renewable energy markets grow to scale in developed and 
developing countries. In the United States, for example, the single-price standardized service contract 
offered by Posigen for the customers of Lakeland Electric municipal utility presents a potential solution for 
developing countries (note Section 3.2.1). Interviews with Posigen staff revealed that this model may have 
potential for regions with high energy costs and may over the long term lead to securitization activity, 
though it has not been proven out yet. As discussed in the next section, the challenges for securitization 
will be greater in developing countries, as compared to developed countries, due to the risk profiles of 
emerging economies. 

4.2 SWH AND SECURITIZATION IN DEVELOPING 
COUNTRIES 

SWH has experienced strong growth in in several developing countries, including Tunisia, Lebanon, India, 
Brazil, South Africa, Mexico and China, to name a few. In spite of recent growth, however, the SWH market 
may face a number of long-term challenges to achieving scale, as it does not appear that existing SWH 
markets are well suited to attract large-scale investment from institutional investors. Figure 5 below 
illustrates typical market development stages, policy and financing tools, and the sources of capital that 
are needed to help markets grow. To date, it appears that most national SWH markets are in the early-
stage inception or take-off phases of market growth. This comports with international studies that estimate 
that SWH contributed only about 1.2% of overall domestic hot water and space heating demand in 
buildings internationally (IEA-ETSAP, IRENA, 2015). 

Notably, each stage of market development (i.e. inception, take-off, consolidation) benefit from different 
types of policy and finance tools. For example, the inception phase is the period when SWH markets are 
initially being established. At this time, it is important for policymakers to establish strong enabling policies 
to help industry build a foundation for growth. Next, as the SWH market matures and enters the take-off 
phase, financial derisking instruments take on increased importance in order to better engage corporate 

                                                 
10 At the same time, developing countries have seen significant investments in renewable energy investments. In 2011, 
for example, USD 89 billion was invested in developing countries towards large-scale (>1 MW) renewable energy 
projects (IRENA, 2012). Small-scale projects have also seen traction. In India, for example, as of 2009, close to 500,000 
solar home PV systems and 700,000 solar lanterns had been purchased nationwide (IRENA, 2012); while China has a 
target to achieve 35 GW of distributed solar PV for 2017 (REN21, 2015). With large-scale, nor with small-scale, there 
have been no known instances of securitization.  
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and financial institutions like banks, utilities, and private equity, which can provide greater access to market-
based financing for SWH.  

For SWH to reach significant market scale – and enter the consolidation phase – it will be important for 
SWH financing and business models to be structured in a manner that addresses core concerns of 
institutional investors, and thus attract a large volume of low-cost capital (Bevington, 2013). By engaging 
institutional investors, local banks or businesses will also be able to repackage SWH loans and contracts 
and sell them into the secondary market, thus freeing up their own balance sheets for continued investment 
in local markets. 

Figure 5. Market development stages, capital access, tools and the place of securitization (Berlin, Hundt, 
Muro, & Saha, 2012; IEA-RETD et al., 2015; Meister Consultants Group, 2014) 

 

 

For SWH to enter the consolidation phase, it will be necessary for the market to address concerns of 
institutional investors. In particular, institutional investors typically require several features to be present to 
warrant investment in renewable energy or any other financial asset. These include:  

 Minimum deal size requirements. The deal size for most SWH projects or loan portfolios is too small to 
be attractive to institutional investors. Though estimates vary, most institutional investors are interested 
in deals worth USD 100 million or more. 

 Standardized and replicable deal terms. SWH systems are usually customized with regard to their 
installation, financing, and contract terms. Institutional investors require highly standardized contracts 
and financing terms (Bevington & Seeley, 2012) to be able to analyze projects and keep due diligence 
costs low. 
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 Strong financial track record. While SWH is a mature technology, there is limited data on the financial 
performance of systems in different geographies. This lack of historical track record makes it difficult to 
create confidence among investors (Bevington, 2013).  

 Low perceived risk. In addition to lack of financial performance data, investors are wary of the other 
risks associated with SWH, including system performance and technical risks. Further, the risk profile of 
SWH – like other solar technologies (i.e. solar PV) – are affected by a range of factors, including 
insolation, technology, operation and maintenance requirements, to name a few (Joshi, 2013). 
Widespread system monitoring would be necessary for investors to be able to understand the risks 
associated with the pool of projects they are investing in. 

 Fiduciary responsibilities of investors. Institutional investors have the obligation to act in the best 
financial interests of their shareholders. They must consider the totality of potential risks and rewards 
of SWH as compared to alternative investments. The environmental benefits of SWH alone do not 
suffice to justify an investment for mainstream institutional investors. 

 

Ultimately, a detailed analysis of these features is beyond the scope of this paper. However, a brief review 
of SWH financial transactions taking place in today’s markets suggests that there is considerable work to 
be done for SWH to be considered part of a mainstream asset class – and achieve the kind of scale 
attractive to institutional investors. Nonetheless, it is anticipated that by considering these types of deal 
features, policymakers and the SWH industry could take significant steps forward in scaling the SWH 
market, attracting a wider array of potential investors, and reducing their cost of capital. 
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SECTION 5  CONCLUSION  
Solar water heating (SWH) is an established technology with multiple applications that has tremendous 
potential in the developing world context. Moreover, given the historically volatile pricing of conventional 
fuels and rising constraints placed on the electric grids in many regions, this technology has significant 
implications for policymakers focused on lowering costs for consumers, meeting clean energy goals, and 
improving energy security. 

SWH has yet to become a mainstream technology as it struggles to move past the commercial roll-out 
stage. While consumers face economic challenges with SWH costs, investors are wary of SWH on account 
of its various country-level risks and a range a barriers that prevent the scaling of the SWH market. In 
addition, the lack of standardization in the SWH industry has inhibited its deployment and limited access 
to low-cost capital. 

To address these challenges, risks, and barriers – and build a successful, self-sustaining market – it will be 
important to see greater deployment of innovative low-cost financing and business models for SWH. In 
the longer term, orienting public funds and policy-making in a way that enables standardization will attract 
the attention and resources of large institutional players. Although it seems like a distant goal now, these 
actions have the potential to act as a catalyst for widespread deployment of SWH market and increased 
access to low-cost capital. 

In summary, SWH represents an untapped renewable energy resource and market opportunity for many 
developing countries. This report provides an overview of financing policy options, and examples and 
analyses of success stories for use by policymakers, elected officials, and even local businesses to develop 
the SWH market in their regions. While it is a long road ahead to maturity of this market, and there are 
barriers nonetheless, these obstacles can be overcome with innovative financial and policy derisking 
mechanisms and business models. 
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This report presents the potential for market growth of SWH as a technology, 
along with the risks, barriers and challenges that inhibit its growth. Through 
different case studies of successful business and finance models for SWH, 
this report offers lessons learned for increasing access to low-cost capital and 
opportunities for taking SWH to scale in developing countries.
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