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Preface 

 
 

 

Following the successful climate change agreement reached in Paris at the 21st 
Conference of the Parties to the United Nations Framework Convention on Climate 
Change (COP21), attention needs to shift quickly to how countries will achieve their 
Nationally Determined Contributions. Governments will need to take actions that will 
help accelerate a shift away from investments in carbon-intensive infrastructure and 
toward low-carbon, climate-resilient (LCR) infrastructure. Investment is growing in 
renewable energy and energy efficiency, but not quickly enough to get the world on track 
to achieve zero net greenhouse gas emissions globally by the end of this century. This 
“decarbonisation” of the global economy will be necessary if we are to hold the increase 
in the global average temperature to well below 2°C above preindustrial levels, as 195 
countries agreed in Paris. To achieve these very ambitious goals, governments need to 
make full use of their capacity to leverage and unlock much larger flows of private 
investment in low-carbon infrastructure.  

The OECD’s work on green finance and investment aims to help governments 
overcome investment barriers, implement effective policies to drive low-carbon 
investment and innovation, understand and promote the development of investment 
channels, and consider the role of public interventions and institutions to mobilise private 
investment. This report focuses on a relatively new type of institution – publicly 
capitalised green investment banks (GIBs). Over a dozen national and sub-national 
governments have created GIBs and GIB-like entities, which are established specifically 
to facilitate private investment into domestic LCR infrastructure. Using innovative 
transaction structures, risk-reduction and transaction-enabling techniques, and local and 
market expertise, GIBs are channelling private investment into low-carbon projects. GIBs 
are facilitating investment in such areas as commercial and residential energy efficiency 
retrofits, rooftop solar photovoltaic systems and municipal-level, energy-efficient street 
lighting. 

Although their common objective is to facilitate low-carbon investment, GIBs have 
been created in a variety of national and local contexts to achieve a range of goals, 
including meeting ambitious emissions targets, supporting local community development, 
lowering energy costs, developing green technology markets, creating jobs and lowering 
the cost of capital. 

Green investment banks are not the only institutional option available to governments 
seeking to accelerate investment into domestic, low-carbon, climate-resilient 
infrastructure. Some national development banks have been providing financing for low-
carbon projects for many years, as examined in previous OECD work on the role of 
public financial institutions in the low-carbon transition. Rather than offering 
prescriptions, this report offers a stock-taking on GIBs, their objectives, mandates, 
interventions and performance tracking.  
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Institutions like GIBs may best be understood as a tool to mobilise private investment 
which can complement climate policies but cannot substitute for them. Enabling policies 
for low-carbon investment – including a robust and credible carbon price, fossil fuel 
subsidy reform, well-designed renewable energy incentive policies and clear, long-term 
climate policy goals – are essential. But GIBs and other institutions can play a supportive 
role in overcoming remaining investment barriers. To mount a serious effort to mobilise 
low-carbon investment and get on a path toward zero net emissions by the end of this 
century, governments need to consider how institutions like green investment banks can 
help them pick up the pace.  

 
Simon Upton 

Director, OECD Environment Directorate 
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Foreword 

 
This report aims to provide policy makers with the first comprehensive study of 

publicly capitalised green investment banks (GIBs), examining the rationales, mandates 
and financing activities of this relatively new category of public financial institution. It 
provides a non-prescriptive stock-taking of the diverse ways in which these public 
institutions are helping to leverage and catalyse private investment in domestic green 
infrastructure, with a spotlight on energy efficiency projects. Highlighting the role of 
GIBs within a broader policy framework to mobilise investment, the report also provides 
practical information to policy makers on how green investment banks are being set up, 
capitalised and staffed.  

Developed by the Secretariat for the Working Party on Climate Investment and 
Development (WPCID) of the Environmental Policy Committee (EPOC), the report has 
linkages to previous and ongoing OECD work on improving policy frameworks for 
investment in low-carbon and climate-resilient (LCR) infrastructure and on the role of 
institutional investors in financing the low-carbon transition. For example, a 2015 OECD 
report entitled Mapping Channels to Mobilise Institutional Investment in Sustainable 
Energy recommended that governments consider the case for establishing a 
special-purpose, domestically focused green investment bank or refocusing the activities 
of existing public financial institutions to encourage greater institutional investment in 
green infrastructure. As several green investment banks focus on mobilising institutional 
investment, this report was also presented to the G20/OECD Task Force on Institutional 
Investors and Long-term Financing.   

This report seeks to contribute to emerging literature on green investment banks and 
on the role of institutional investors in financing long-term investment more broadly. It 
also seeks to complement work focused on the actual and potential use of innovative 
financing instruments and risk mitigants to catalyse private investment in low-carbon, 
climate-resilient infrastructure. 

GIBs are a relatively new type of institution, and as such, they have not yet been the 
focus of much analysis. For example, the literature analysing the performance of public 
financial institutions in crowding in (and avoiding crowding out) private investment has 
not yet addressed GIBs. As GIBs progressively develop a track record and more 
experience in leveraging investment in different technologies, future OECD research 
could assess the effectiveness of GIBs in cost-effectively mobilising private investment, 
avoiding crowding out private investment, carefully gauging investment risks, effectively 
targeting and addressing key investment barriers, and successfully demonstrating the 
viability of LCR infrastructure investment. Future research could also examine in greater 
detail the advantages and disadvantages of creating a green investment bank relative to 
mainstreaming green investment objectives in existing institutions such as national 
development banks.  
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Executive summary 

Despite growing investment in renewable energy and energy efficiency, efforts to 
significantly scale up private investment in green infrastructure, including low-carbon and 
climate-resilient (LCR) infrastructure, continue to face challenges. Pricing signals often 
favour investment in unabated fossil-fuel intensive activities over LCR alternatives since 
the social costs of emissions are not adequately reflected and even commercially viable 
LCR projects can be associated with higher risks and transaction costs. As governments 
work to meet their pre- and post-2020 emission reduction pledges, they will need to make 
efficient use of public funding to mobilise much larger amounts of private investment in 
LCR infrastructure. 

To overcome investment barriers and leverage the impact of available public 
resources, over a dozen national and sub-national governments have created public green 
investment banks (GIBs) and GIB-like entities in recent years. A GIB is a publicly 
capitalised entity established specifically to facilitate private investment into domestic 
LCR infrastructure and other green sectors such as water and waste management. These 
dedicated green investment entities have been established at national level (Australia, 
Japan, Malaysia, Switzerland, United Kingdom), state level (California, Connecticut, 
Hawaii, New Jersey, New York and Rhode Island in the United States), county level 
(Montgomery County, Maryland, United States) and city level (Masdar, United Arab 
Emirates). 

While GIBs differ in name, scope and approach, they generally share the following 
core characteristics: a mandate focusing mainly on mobilising private LCR investment 
using interventions to mitigate risks and enable transactions; innovative transaction 
structures and market expertise; independent authority and a degree of latitude to design 
and implement interventions; and a focus on cost-effectiveness and performance. 
“GIB-like entities” refers to organisations that have a mandate to leverage private finance 
for domestic LCR infrastructure investment but which may not possess all of the core 
characteristics of GIBs and may pursue other activities or use other approaches.  

Based on their unique national and local contexts, governments tailor their GIBs. 
GIBs and GIB-like entities have diverse rationales and goals, including meeting 
ambitious emissions targets, mobilising private capital, lowering the cost of capital, 
lowering energy costs, developing green technology markets, supporting local community 
development and creating jobs. These goals are reflected in the range of metrics GIBs use 
to measure and track their performance and demonstrate accountability: emissions saved, 
job creation, leverage ratios (i.e. private investment mobilised per unit of GIB public 
spending) and, in some cases, rate of return. 

Governments are using GIBs to channel private investment, including from 
institutional investors, into low-carbon projects such as commercial and residential 
energy efficiency retrofits, large-scale onshore and offshore wind, rooftop solar 
photovoltaic systems and municipal-level, energy-efficient street lighting. Unlike 
grant-making public institutions, GIBs focus on financial sustainability and some are 
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required to be profitable. For example, the UK Green Investment Bank must invest on 
commercial terms and has to meet a minimum 3.5% annual nominal return on total 
investments, after operating costs but before tax. Through their interventions and 
investments, GIBs are demonstrating to private investors that commercially successful 
investments are possible and happening now. 

Governments have capitalised GIBs using a variety of funding sources including: 
government appropriations and programmes (including reallocation of funds from 
existing programmes); revenue from carbon taxes, emissions trading schemes, renewable 
portfolio standards and energy efficiency resource standards; utility bill charges; and 
bond issuance. GIBs are typically smaller than national development banks and other 
public financial institutions that mobilise private investment in domestic LCR 
infrastructure. The size of the (currently) largest GIB is expected to be approximately 
USD 7 billion at final capitalisation, while Germany’s KfW invested approximately USD 
56 billion in 2015 in “domestic promotion”, including but not limited to “special 
programmes to foster the use of renewable energy, to increase energy efficiency and to 
promote innovative technology companies”. This smaller size is not preventing GIBs 
from mobilising significant private investment, however. Some GIBs like the UK Green 
Investment Bank, Australia’s Clean Energy Finance Corporation and the Connecticut 
Green Bank are successfully targeting institutional investors – notably pension funds, 
insurance companies, sovereign wealth funds and mutual funds – for co-investment in 
funds and other transactions. These investors represent a large pool of capital and an 
increasingly important alternative source of financing for LCR infrastructure investment, 
as examined in other OECD reports.  

This report also draws particular attention to the role of GIBs in attracting private 
investment in energy efficiency. This is relevant to the OECD’s ongoing work on energy 
efficiency financing, including support to the G20 Energy Sustainability Working Group 
(ESWG). GIBs are designed to address a range of investment barriers to energy 
efficiency through a variety of interventions, such as creating funds; providing direct 
corporate loans, leasing and loan warehousing; and offering on-bill finance, where 
borrowers can repay an energy efficiency project through savings on their existing utility 
bills. Another approach is to link energy efficiency loan repayment to property tax 
payments through tax liens (e.g. “Property-Assessed Clean Energy” (PACE) in the 
United States). This approach facilitates investment by allowing energy savings to offset 
loan repayments, while making repayment effortless for borrowers and creating increased 
security for lenders. For example, the Connecticut Green Bank’s C-PACE programme 
financed, in less than two years, nearly USD 54 million in energy upgrades for 
89 buildings, accounting for about one-third of the commercial PACE market in the 
United States.  

GIBs are a tool to mobilise private investment that can complement but not replace 
climate policies such as putting a price on carbon and reforming inefficient fossil-fuel 
subsidies. Well-designed climate policies create many of the conditions necessary to 
stimulate LCR investments. Within such a framework, GIBs can play a supportive role in 
overcoming remaining barriers and catalysing investment. In addition to GIBs, other 
institutional options are available to governments seeking to catalyse green investment, such 
as mainstreaming green investment in existing national development banks. Nevertheless, 
GIBs are making a case that centralising expertise in a new independent institution 
dedicated to mobilising green private investment can be an effective approach to unlocking 
larger flows of private capital.  
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Chapter 1. 
 

Using green investment banks  
to scale up private investment  

This chapter introduces green investment banks as a relatively new type of institution 
focused on increasing private investment in domestic low-carbon and climate-resilient 
infrastructure and other green sectors. Given the variety of existing public and private 
financial institutions that support green infrastructure investments, the chapter situates 
green investment banks within this wider context. The chapter closes with a discussion 
of factors governments may consider when evaluating the need to create a green 
investment bank. The chapter serves as a detailed introduction to green investment banks 
for policy makers and as an extended summary of the main messages of the report. 
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Introducing green investment banks 

Given the urgent need to accelerate the transition to a low-carbon economy, 
governments are increasingly focused on finding ways to leverage greater amounts of 
private investment in domestic low-carbon and climate-resilient (LCR) infrastructure 
(Box 1.1). In recent years an increasing number of governments have created green 
investment banks (GIBs) and GIB-like entities to help meet this objective. A GIB is 
defined for the purposes of this report as a publicly capitalised entity established 
specifically to facilitate and attract private investment into domestic LCR infrastructure 
and other green sectors such as water and waste management through different activities 
and interventions. 

Box 1.1. Defining low-carbon and climate-resilient infrastructure investments  
and green infrastructure 

Choices of infrastructure or selected features of infrastructure will affect the greenhouse gas 
emissions intensity of service provision (e.g. water, electricity, mobility, shelter, sanitation 
services) as well as the exposure and vulnerability of businesses and people to climate change 
itself. Low-carbon and climate-resilient (LCR) infrastructure projects either mitigate greenhouse 
gas emissions or support adaptation to climate change or both. 

In addition to renewable energy, the term green infrastructure can cover a broad range of 
investments, including sustainable agriculture, floodplain levees and coastal protection, waste 
management infrastructure and “green” water infrastructure. Green water infrastructure may 
include wastewater treatment and infrastructure that requires less concrete, e.g. through rainwater 
harvesting, source control of surface water (such as sustainable urban drainage systems), green 
roofs, and local processing of grey or black water.  

This report focuses mainly on a subset of green infrastructure investments, namely LCR 
investments made in companies, projects and financial instruments that operate primarily in the 
renewable energy, renewable technology and environmental technology markets as well as those 
investments that are climate-change specific. These investments include energy efficiency projects, 
many types of renewable energy generation, carbon capture and storage, smart grids and electricity 
demand-side management technology, and new transport technologies (e.g. electric vehicles).  

Sources: Corfee-Morlot, J. et al. (2012), “Towards a green investment policy framework: The case of 
low-carbon, climate-resilient infrastructure”, OECD Environment Working Papers, No. 48, OECD 
Publishing, Paris, http://dx.doi.org/10.1787/5k8zth7s6s6d-en; Kennedy, C. and J. Corfee-Morlot (2012), 
“Mobilising investment in low carbon, climate resilient infrastructure”, OECD Environment Working Papers, 
No. 46, OECD Publishing, Paris, http://dx.doi.org/10.1787/5k8zm3gxxmnq-en. 

A key factor informing decisions to create green investment banks is the presence of 
barriers to investment in LCR infrastructure. Some of these barriers are broadly 
applicable to low-carbon investments, such as: a failure to sufficiently price fossil-fuel 
externalities or to reform inefficient fossil-fuel support measures; a lack of suitable 
financial instruments with attributes sought by private investors; and a shortage of 
objective information, data and skills to assess transactions and underlying risks, among 
others (Box 1.2). Other barriers are specific to energy efficiency investment, including: 
small average investment size, relatively high transaction costs and the corresponding 
need to aggregate projects; the need to structure investments for retail and commercial 
energy efficiency to allow energy savings to offset loan repayments; and the tendency for 
local lenders to focus only on a borrower’s credit rating during the underwriting process 
for an energy efficiency loan, rather than the project’s estimated energy savings. 
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Box 1.2. Barriers to scaling up low-carbon and climate-resilient infrastructure 
investment 

A range of barriers can affect the risk-return profile of low-carbon and climate-resilient 
(LCR) infrastructure and can determine whether LCR infrastructure investments are attractive or 
accessible to investors. 

Barriers to scaling up LCR infrastructure include, but are not limited to, the following: 

1. Environmental, energy and climate policies and regulations that favour investment in 
unabated fossil-fuel intensive activities over green infrastructure 

Inconsistent policy signals can limit the attractiveness of green infrastructure for investors. 
These include continuing support for fossil-fuel use and production, low or no prices on 
greenhouse gas (GHG) emissions and unpredictable changes to support policies for 
renewable energy generation. 

2. Regulatory policies with unintended consequences 

The global financial crisis has motivated changes to financial stability rules and prudential 
regulation (e.g. Basel III and Solvency II) that may inadvertently limit the ability of 
regulated institutions such as banks and insurance companies to finance long-term 
infrastructure investments. Financial stability is a prerequisite to any kind of investment, and 
to this end, strengthening the resilience of banks through higher capital and liquidity 
requirements as well as structural reforms, and more monitoring of system-level risks by 
financial supervisors are critical. At the same time, a review and evaluation of the impacts of 
regulations on long-term finance is important to spot and evaluate potential consequences 
for the supply of long-term finance that will be needed for low-carbon investment. 

3. A lack of suitable financial instruments and funds with attributes sought by private 
investors 

Few LCR infrastructure financial instruments and funds have the necessary attributes of 
familiarity, investment-grade credit rating, low transaction costs, liquidity, appropriate 
investment period and availability of related financial research that will make them 
attractive to private investors. 

4. A shortage of objective information, data and skills to assess transactions and 
underlying risks 

In the absence of transparent information, data and financial research about LCR 
infrastructure that can act as a signal to investors or means for performance comparison in 
any given sector, there are significant barriers to entry. Unlike such investments as stocks, 
bonds and real estate investment trusts, green infrastructure and infrastructure investment 
performance data are generally not collected systematically.  

The OECD report Mapping Channels to Mobilise Institutional Investment in Sustainable 
Energy highlights the barriers that specifically limit institutional investor investment in 
sustainable energy projects (OECD, 2015a). 

Sources: OECD (2013a), “Long-term investors and green infrastructure: Green infrastructure”, Policy 
Highlights Brochure, OECD, Paris; OECD (2015a), Mapping Channels to Mobilise Institutional Investment 
in Sustainable Energy, Green Finance and Investment, OECD Publishing, Paris, 
http://dx.doi.org/10.1787/9789264224582-en. 

To address some of these barriers, GIBs employ a variety of techniques (“risk 
mitigants”) that aim to mitigate risk and enable a larger flow of deals than would 
otherwise occur. More specifically, they use a range of targeted interventions to reduce, 



20 – 1. USING GREEN INVESTMENT BANKS TO SCALE UP PRIVATE INVESTMENT 
 
 

GREEN INVESTMENT BANKS: SCALING UP PRIVATE INVESTMENT IN LOW-CARBON, CLIMATE-RESILIENT INFRASTRUCTURE © OECD 2016 

reassign or reapportion different investment risks using mechanisms such as guarantees, 
insurance products, public stakes and other forms of credit enhancement. By providing 
coverage for risks which are new and are not currently covered by financial actors, or are 
simply too costly for investors, risk-mitigating tools increase the attractiveness and 
acceptability of investments (OECD, 2015a). 

Other GIB techniques seek to reduce transaction costs. As many investors have 
limited experience with investment in LCR infrastructure, the cost associated with 
identifying, executing and managing such investments can be prohibitive. In addition, 
LCR infrastructure investments – and particularly energy efficiency investments – are 
typically too small to be attractive to many private investors due to high transaction costs. 
To reduce these costs, GIBs employ various approaches (“transaction enablers”), including 
warehousing (pooling small transactions), securitisation (transforming illiquid assets into 
tradable securities) in a prudent and judicious way and co-investment (OECD, 2015a). 
The OECD report Mapping Channels to Mobilise Institutional Investment in Sustainable 
Energy explores risk mitigants and transaction enablers in detail (OECD, 2015a). 

In addition to using these techniques, GIBs seek to prove through “demonstration” 
that LCR infrastructure investments can be profitable today on commercial terms, even 
without risk mitigation. Demonstration aims to: address incorrect perceptions among 
investors that clean technologies are less developed, risky and not commercially viable; 
fill data and information gaps; and build confidence in markets for new technologies and 
activities. 

Table 1.1 lists the GIBs and “GIB-like entities” discussed in this report.1 “GIB-like 
entities” refers to organisations that have a mandate to leverage private finance for 
domestic LCR infrastructure investment, but which may not possess all core 
characteristics of GIBs, and may pursue other activities or use other approaches 
(e.g. grants).  

Table 1.1. Green investment banks or green investment bank-like entities in operation 

Operational green investment banks (GIBs )  
and GIB-like entities Location Year of formation 

California CLEEN Center  California, United States 2014 
Clean Energy Finance Corporation (CEFC)  Australia 2012 
Connecticut Green Bank  Connecticut, United States 2011 
Green Energy Market Securitization (GEMS) 
(Hawaii Green Infrastructure Authority)  

Hawaii, United States 2014 

Green Fund  Japan 2013 
Malaysian Green Technology Corporation 
(GreenTech Malaysia)  

Malaysia 2010 

Masdar  United Arab Emirates 2006 
New Jersey Energy Resilience Bank (ERB)  New Jersey, United States 2014 
NY Green Bank  New York, United States 2014 
Rhode Island Infrastructure Bank (RIIB)  Rhode Island, United States 2015 
Technology Fund  Switzerland 2014 
UK Green Investment Bank United Kingdom 2012 

Individual governments’ rationales and motivations for creating GIBs vary. In 
addition to reducing greenhouse gas (GHG) emissions, policy makers have cited factors 
such as local and regional development, global competitiveness, energy security and job 
creation as important reasons for establishing a GIB (Table 1.2). Despite these varying 
rationales, GIBs share an underlying goal – to address investment barriers and catalyse 
private investment in LCR infrastructure. 
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The UK government created the UK Green Investment Bank in 2012 as a tool to 
develop markets and cost effectively meet its legally binding GHG reduction targets 
established in 2008 (Green Investment Bank Commission, 2010). Australia’s Clean 
Energy Finance Corporation (CEFC) was created in 2012 under similar circumstances, as 
part of a national climate policy scheme that at the time included a carbon pricing plan. 
Malaysia’s Green Technology Financing Scheme was established to increase the 
development and use of green technology (OECD, 2013b) and was created as part of the 
broader GreenTech Malaysia organisation, which has a multi-pronged mission to promote 
environmental, economic and social well-being. The Japanese Green Fund was created to 
reduce carbon dioxide (CO2) emissions. 

Table 1.2. Summary of rationales for creating green investment banks (GIB) and GIB-like entities 
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California CLEEN Center 
(California, United States)  X   X X X 

Clean Energy Finance Corporation (CEFC) 
(Australia) X X  X  X  

Connecticut Green Bank 
(Connecticut, United States) X X X X X   

Green Energy Market Securitization (GEMS) 
(Hawaii Green Infrastructure Authority) 
(Hawaii, United States) 

X  X     

Green Fund  
(Japan)  X   X X  

Malaysian Green Technology Corporation 
(GreenTech Malaysia) 
(Malaysia) 

 X   X X X 

Masdar 
(United Arab Emirates) X    X  X 

New Jersey Energy Resilience Bank 
(New Jersey, United States)    X    

NY Green Bank 
(New York, United States) X X  X    

Technology Fund  
(Switzerland)  X   X X  

UK Green Investment Bank  
(United Kingdom) X X   X X X 

In New York, the state government established NY Green Bank in 2013 because it 
wanted public funding that had previously been used almost exclusively for grant 
programmes to go further and attract greater private investment. The Connecticut Green 
Bank’s goal when it was created in 2011 was to make power “cheaper, cleaner and more 
reliable” for a state which then had the third highest electricity costs in the United States 
(US EIA, 2012). Responding to the need to make private rooftop solar photovoltaic (PV) 
more accessible, Hawaii’s Green Energy Market Securitization programme (GEMS) was 
designed in 2013 to increase the availability of financing, particularly for underserved 
markets, including renters, low-income individuals, non-profit organisations and people 
not otherwise able to acquire renewable energy systems. GEMS was also established to 
help the state reach its renewable energy portfolio standard goals. While GEMS funding 
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initially will be available for solar PV systems, it can also be used to finance energy 
storage, energy efficiency and other renewable energy technologies.  

In New Jersey, energy security and the development of climate-resilient energy 
infrastructure were central to the decision in 2014 to create the New Jersey Energy 
Resilience Bank (ERB). This bank was established to facilitate investment in and provide 
technical support to power platforms and critical infrastructure that could withstand 
high-impact weather events such as Hurricane Sandy (New Jersey Board of Public 
Utilities, 2014).  

While GIBs differ in name, scope and approach, they generally share the following 
core characteristics: 

 Narrow mandate: GIBs generally have a narrow mandate focusing mainly on 
mobilising private LCR investment (but sometimes on broader green 
infrastructure investment) using interventions to mitigate risks and enable 
transactions. 

 Independence: GIBs are typically established as special-purpose public or 
quasi-public entities which are granted independent authority to meet their 
mandates and a degree of latitude to design and implement interventions based on 
their deal-making and sectoral expertise. 

 Additionality: GIBs seek to provide additional capital to facilitate transactions 
that would not occur without GIB involvement. 

 Cost-effectiveness: GIBs mobilise private capital using least-cost solutions in 
order to reduce public expenses or as part of an organisational mandate for 
profitability. 

 Accountability: GIBs are evaluated using metrics such as the amount of private 
capital mobilised, return on capital, number of jobs created and GHG reductions. 
GIBs’ public reporting on their performance typically includes transparent 
calculation methodologies to build credibility. 

Some other characteristics of green investment banks are summarised in Box 1.3. 
Given that GIBs’ track record is still relatively limited and this report is principally a 
stock-taking rather than an assessment, further research would be needed to evaluate the 
performance of GIBs. For example, future work could usefully focus on gathering and 
evaluating evidence of GIBs’ performance with respect to cost-effectiveness, avoiding 
crowding out private investment, carefully gauging investment risks, effectively targeting 
and addressing key investment barriers, and successfully demonstrating the viability of 
LCR infrastructure investment.  

In addition to GIBs that possess all of the core GIB characteristics, there are other 
domestic institutions that could be described as “GIB-like entities”. These institutions 
incorporate some elements of GIBs but differ in other areas. For example, renewable 
energy funds or programmes, such as the Swiss Technology Fund, may use some of the 
same interventions to mobilise private investment that GIBs use, but do not have the 
independence of GIBs to select and structure different interventions. The Connecticut 
Green Bank was initiated as a renewable energy fund and was converted into a GIB in 
order to expand its activities and provide a more rigorous mandate and greater 
independence so as to take advantage of its experience and expertise. Another example of 
a GIB-like entity is Masdar (Abu Dhabi, United Arab Emirates), which has some 
subsidiaries which carry out GIB-like activities while others use a different model. For 
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instance, Masdar Clean Energy, similar to a GIB, focuses on investments in renewable 
energy projects using commercial technologies. Masdar Capital, on the other hand, 
operates more like a private equity fund.2 Like many GIBs, it has an objective of 
profitability, but it has more capacity to take risks (e.g. those associated with earlier-stage 
technologies) than a GIB that must meet specific requirements for financial performance. 

Box 1.3. How green investment banks view their added value 

Overcoming investment barriers: Green investment banks (GIBs) typically have a specific 
mandate to overcome barriers to scaling up low-carbon and climate-resilient (LCR) 
infrastructure investment. They use targeted approaches and tailored financial structuring to 
address the lack of suitable LCR investments with attributes sought by private investors 
(e.g. through aggregation of small-scale investments such as residential rooftop solar 
photovoltaic [PV] investments or energy efficiency retrofits in commercial buildings). They also 
address a shortage of objective information, data and skills to assess transactions and underlying 
risks. GIBs work with market participants to increase the supply of and demand for profitable 
low-carbon investments by decreasing risks, increasing market transparency and improving 
investors’ (including lenders’) understanding of low-carbon investments. 

Building confidence by reducing risk: Mainstream lenders and investors can be slow to 
gain confidence in new technologies. GIBs accelerate the process by reducing real and perceived 
risk and increasing the number of transactions in markets for new technologies. 

Relying on local expertise: GIBs hire financial professionals with local and national 
expertise in low-carbon technologies, projects and investments, and an understanding of the 
specific risk-return appetites of local financial institutions and other investors such as 
institutional investors. This local expertise provides informational advantages that can be 
leveraged to overcome investment barriers, which are often location-specific. 

Transforming markets: GIBs typically aim to demonstrate the profitability of low-carbon 
investments to accelerate market development and then move on to other investments where 
they can improve the risk-return profile and attract private investment. GIBs are better placed to 
play this role than traditional government programmes – which may be less flexible and less 
familiar with markets – and than private companies – which face competitive pressures.  

Reducing local financing costs: By dispersing information, sharing expertise and 
demonstrating that investments are profitable, GIBs help accelerate reductions in financing 
costs. 

Source: Personal communication with Douglass Sims, Natural Resource Defense Council, October 2015; 
OECD Green Investment Bank Workshop, 22 May 2015. 

The People’s Republic of China (hereafter “China”) is a prominent example of a 
country with market and institutional settings that are distinct from those in most other 
countries with GIBs, and which is considering the establishment of a GIB or GIB-like 
entity (Box 1.4). 

Investments and policies needed to meet a 2°C target 

Climate objectives and LCR investment needs and challenges form the backdrop for 
governments’ interest in creating GIBs and supporting other efforts to mobilise private 
investment in LCR infrastructure. In the Paris Agreement adopted in December 2015 by 
the 21st Conference of the Parties to the United Nations Framework Convention on 
Climate (COP21), parties agreed to transition to “aggregate emission pathways consistent 
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with holding the increase in the global average temperature to well below 2°C above 
preindustrial levels” (UNFCCC, 2015). An estimated USD 93 trillion in infrastructure 
investments across transport, energy, water systems and cities will be needed over the 
period 2015 to 2030 to meet global infrastructure needs while ensuring the transition to a 
low-carbon economy (Global Commission on the Economy and Climate, 2014). Given 
that traditional sources of green infrastructure finance and investment – governments, 
commercial banks and utilities – face significant constraints, alternative sources will be 
needed not only to compensate for these constraints, but also to ramp up green 
infrastructure investments.3 Due to the numerous barriers to scaling up LCR investment 
(Box 1.2), public interventions are needed to mobilise additional private investment in 
LCR infrastructure. 

Box 1.4. A national green bank in China? 

The China Council for International Cooperation on Environment and Development 
(CCICED) has recommended the creation of a National Green Development Fund. If 
implemented as proposed, the fund would have a capitalisation target of approximately 
RMB 300 billion (USD 47 billion) and could raise more private capital as required. The 
proposed fund would focus on providing equity investments to facilitate access to other 
financing, including bank loans. It would operate on a commercially sustainable basis and seek 
to pool capital from investors with differing risk and return requirements. Sources of capital for 
the fund could include “fiscal funds from the central government, development finance, and 
other interested financial institutions and private investors.” Its focus would be on investments in 
“resource efficiency, renewable energy, industrial pollution control and advanced vehicle 
technologies” (CCICED, 2015). 

Renewable energy investment needs in China are significant (USD 1 trillion of cumulative 
investment in wind and solar PV from 2014-35) (IEA, 2014). Investments could be accelerated 
by a national green bank and broader policies for green finance reform and green transformation 
recommended by the CCICED, including policies to develop the domestic green bond market. 

Source: CCICED (2015), “Green financial reform and green transformation”, report to the Annual 
Conference of CCICED, 9-11 November, China Council for International Cooperation on Environment and 
Development,  www.cciced.net/encciced/policyresearch/report/201511/P020151117574533056430.pdf; 
IEA (2014), World Energy Investment Outlook, OECD/IEA, Paris,  
www.iea.org/publications/freepublications/publication/WEIO2014.pdf.  

GIBs are a tool to mobilise private investment that can complement policies but 
cannot replace core climate policies. The OECD has developed policy frameworks and 
guidance which seek to integrate considerations of climate and investment policy in order 
to establish strong enabling conditions for investment (Box 1.5). To enable LCR 
investment, governments must send a robust and credible price signal to internalise the 
cost of greenhouse gas emissions, remove fossil fuel subsidies, provide incentives for 
renewable energy generation and set clear, long-term policy goals. When some or all of 
these conditions are in place, GIBs can play a supportive role in overcoming remaining 
barriers and catalysing investment. Policy makers considering a GIB should consider how 
the institution can be integrated with existing public policies and investment promotion 
initiatives. 
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Box 1.5. Green investment policy framework and policy guidance in renewable energy 

The OECD has developed a five-point “green investment policy framework” that aims to integrate 
climate and investment policy to provide coherent incentives and establish strong enabling conditions 
for green investment in the domestic context:  

1. Set clear, long-term strategic policy goals in infrastructure planning and climate policies. 

2. Implement policies and incentives to support LCR investment, for instance by putting a price 
on carbon, and removing fossil fuel subsidies and providing well-designed, well-timed, 
well-targeted and time-limited incentives for renewable energy investment. 

3. Provide the right financial instruments to reduce risk and increase returns of green 
infrastructure projects. 

4. Harness resources (for instance in research and development) and build capacity. 

5. Promote greener consumer and business behaviour. 

Together, these elements of a green investment policy framework can help to mobilise private 
investment and bring transformational change.  

Although domestic policies to promote renewable energy infrastructure have greatly expanded 
throughout the world, policies in a number of related areas can create significant barriers to the 
effectiveness of these policies and potentially to the efforts of a green investment bank. To identify and 
address potential roadblocks to mobilising private investment in renewable energy infrastructure in 
emerging and developing economies, the OECD’s Policy Guidance for Investment in Clean Energy 
Infrastructure (OECD, 2015b) raises issues for policy makers’ consideration in the areas of investment 
policy, investment promotion and facilitation, competition, financial market and public governance 
policies. Similarly, investments in sustainable transport infrastructure also have their own particular set 
of challenges and channels that a new GIB may need to take into account (see Ang and Marchal, 
2013). Other policy misalignments in the electricity sector and the broader economy which impede the 
transition to a low-carbon economy are examined in greater detail in Aligning Policies for a 
Low-carbon Economy (OECD, 2015c). 

Sources: Ang, G. and V. Marchal (2013), “Mobilising private investment in sustainable transport: The case of 
land-based passenger transport infrastructure”, OECD Environment Working Papers, No. 56, OECD Publishing, 
Paris, http://doi.org/10.1787/5k46hjm8jpmv-en; Corfee-Morlot, J. et al. (2012), “Towards a green investment 
policy framework: The case of low-carbon, climate-resilient infrastructure”, OECD Environment Working Papers, 
No. 48, OECD Publishing, Paris, http://dx.doi.org/10.1787/5k8zth7s6s6d-en; OECD (2015b), Policy Guidance for 
Investment in Clean Energy Infrastructure: Expanding Access to Clean Energy for Green Growth and 
Development, OECD Publishing, Paris, http://dx.doi.org/10.1787/9789264212664-en; OECD (2015c), Aligning 
Policies for a Low-carbon Economy, OECD Publishing, Paris, http://dx.doi.org/10.1787/9789264233294-en. 

Situating green investment banks among other institutions mobilising private 
climate finance and investment 

GIBs and GIB-like entities are situated within a broad spectrum of public institutions 
and entities that provide financing or leverage private climate finance and investment. 
They are mobilising private investment within a broader ecosystem of multilateral 
development banks (MDBs), national development banks (NDBs), bilateral development 
finance institutions, international climate funds and various private sector investors and 
financiers and investors (Annex 1.A1). To provide more context, Figure 1.1 illustrates a 
number of the diverse actors involved in LCR infrastructure investment financing. It also 
considers their respective focus on domestic vs. international investment and on “pure 
play”4 LCR investment (i.e. an exclusive focus on LCR investment) vs. diversified 
infrastructure investment. 
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Figure 1.1. Green investment banks and their relation to other existing public  
and private entities that finance low-carbon and climate-resilient infrastructure 

 
Note: BNDES: Brazilian Development Bank; CEFC: Clean Energy Finance Corporation; CLEEN: California 
CLEEN Center; CT GB: Connecticut Green Bank; GEMS: Green Energy Market Securitization; IFC: 
International Finance Corporation; Japan GF: Japan’s Green Fund; LCR: low-carbon and climate-resilient; 
NY GB: NY Green Bank; Tech Fund: Technology Fund; NJ ERB: New Jersey Energy Resilience Bank; 
UK GIB: UK Green Investment Bank. 

This figure is not intended to be exhaustive, but rather illustrative of certain institutions. The proximity of 
actors is not intended to reflect any particular interaction or co-operation but simply demonstrates the similar 
domains where public and private entities may pursue low-carbon and climate-resilient infrastructure 
investment. Arrows are used to illustrate that actors can be situated in different locations along each axis.  

Source: Eklin, K. et al. (2016, forthcoming), “OECD Green Investment Financing Forum: Lessons from 
established and emerging green investment bank models”, Background Note, OECD, Paris, forthcoming. 

As shown in Figure 1.1, GIBs and GIB-like entities occupy the upper-left quadrant, 
which reflects their orientation (with exceptions) toward increasing private investment in 
domestic, pure-play LCR infrastructure. All GIBs and GIB-like entities focus on domestic 
infrastructure, with the exception of the pilot joint venture announced in March 2015 by 
the UK Green Investment Bank and the UK Department of Energy and Climate Change 
(DECC) to invest in India and Africa5. Many but not all GIBs and GIB-like entities focus 
exclusively on LCR infrastructure. Other sectors covered by GIBs and GIB-like entities 
include waste management (Japan’s Green Fund), waste recycling and bioenergy 
(UK Green Investment Bank), and environmental mitigation and water treatment 
(California CLEEN Center). 

In a short period of time (generally since 2011), GIBs and GIB-like entities have 
rapidly emerged as a new type of institution focusing on mobilising private investment. 
For policy makers, these entities merit consideration in light of their ability to be 
replicated in and adapted to different countries, at the national and sub-national level, and 
with a range of objectives.  

The focus of green investment banks on domestic LCR infrastructure is another 
important feature. Although efforts to scale up private investment flows in LCR 
infrastructure need to focus on both domestic and international investment, flows of 
climate finance have been predominantly domestic to date. Total domestic climate 
finance flows – public and private flows combined – are more than double the size of 
cross-border flows (CPI, 2013; Hašcic et al., 2015). Private climate finance in particular 
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is strongly oriented toward domestic investment. Ninety percent of private climate 
finance investments remained in their country of origin (CPI, 2014). GIBs’ focus on and 
understanding of local markets and investment barriers are particularly relevant in this 
context. Governments will increasingly need to make efficient use of public funding to 
mobilise much larger amounts of private investment in their domestic LCR infrastructure; 
this is an important part of their broader effort to provide enabling policies for domestic 
low-carbon investment. For these and other reasons, this study aims to provide a 
stock-taking on GIBs to inform governments’ further consideration of these entities as a 
potential tool to help meet emission reduction, investment mobilisation and other 
objectives.  

At the same time, GIBs should be understood as being a new player in a broader 
ecosystem of generally much larger institutions and funds that are active in mobilising 
private LCR infrastructure investment. Annex 1.A1 describes these entities, which 
include: government-sponsored loan programmes; green programmes or initiatives within 
existing national development banks, bilateral development finance institutions, export 
credit agencies, multilateral development banks or central banks; multilateral 
infrastructure development banks and other infrastructure-specific initiatives, including 
the New Development Bank, the Asian Infrastructure Investment Bank and the Global 
Infrastructure Hub; agencies and institutions supporting research and development (R&D) 
and early development of clean technology; public agencies that implement national 
energy plans; and purely international climate funds. 

Greening existing institutions versus establishing new ones 

To mobilise private investment in domestic green infrastructure, “greening” existing 
institutions may be preferable to creating new institutions when the necessary institutional 
and political support exists. For example, many countries have NDBs (or public 
investment, infrastructure or industrial development banks) which focus on domestic 
investment. These banks are typically much larger than even the largest GIB. While many 
NDBs are less focused on mobilising green investment than GIBs, some NDBs have been 
providing financing for low-carbon projects for many years. For example, Germany’s 
KfW has been investing in environmental protection domestically and internationally 
since the 1980s, and invested approximately USD 56 billion in 2015 in “domestic 
promotion”, including but not limited to “special programmes to foster the use of 
renewable energy, to increase energy efficiency and to promote innovative technology 
companies” (KfW, 2016). Given the resources and longer track records of some NDBs in 
leveraging private climate finance and investment, they can provide important lessons for 
GIBs.  

GIBs may also not be suitable for all countries. Establishing a GIB presumes a 
domestic context in which relatively limited interventions are sufficient to facilitate 
domestic private investment. Some domestic policy environments and local markets may 
be insufficiently developed to be appropriate for a GIB which uses commercial 
interventions. In these cases, market development and capacity building, and therefore 
grant models and significant subsidisation (e.g. from MDBs), are often required. 
However, the global spread of renewable energy markets may make GIBs (or GIB-like 
entities) potentially relevant for a large number of countries. One study estimates that 
“[a]s of early 2015, at least 164 countries had renewable energy targets, and an estimated 
145 countries had renewable energy support policies in place” (REN21, 2015).  
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Some factors to consider when evaluating the relative benefits of creating a GIB or 
greening existing institutions include:  

 Costs: Establishing a new institution likely involves more time and costs than 
greening an existing institution, and may be viewed as expanding bureaucracy or 
creating duplicative government services. 

 Independence and authority: Creating a new GIB with an independent status 
can provide flexibility to experiment, innovate and adapt to market developments. 
It can also shield the institution from day-to-day political interference. In the case 
of the UK Green Investment Bank, this was deemed essential to attract long-term 
capital from institutional investors (UK House of Commons, 2011). Institutional 
barriers and political context could make it difficult for GIBs to address certain 
issues (CPI, 2015). Those barriers could apply equally to NDBs, however. 

 Mandate and culture: Many NDBs lack a clear mandate to promote national 
climate change mitigation (Smallridge et al., 2013). NDBs may support renewable 
energy projects while also financing fossil fuel projects in parallel. In contrast, 
GIBs are exclusively focused on green investment and face fewer competing 
agendas. 

 Financing approaches: The types of preferred financing approaches vary across 
GIBs, NDBs and MDBs. The International Development Finance Club (IDFC), 
which brings together over 20 NDBs and sub-regional development banks from 
around the world, estimates that members made new commitments representing 
USD 98 billion in green finance in 2014. Among the IDFC’s members, 51% of 
financing in 2013 was in the form of non-concessional loans, followed by 
concessional loans (44%) and grants (3%). Other financial instruments such as 
equity, guarantees and unspecified loans accounted for only 2% of investment 
(IDFC, 2015). GIBs tend to be more oriented toward accelerating risk-taking by 
investors, through demonstration, co-investment and sharing risks with investors 
using guarantees and other risk mitigants. However, there are exceptions to these 
characterisations of NDBs and GIBs. Some NDBs, such as KfW, as well as 
multilateral development banks like the European Investment Bank and others, 
also increasingly develop and use innovative tools to scale up private finance 
from multiple investor classes. Some GIB-like entities (e.g. GreenTech Malaysia) 
make extensive use of concessional loans while GIBs like Australia’s CEFC and 
Connecticut Green Bank use them only on a limited, targeted basis. 

 Scale: The low-carbon investment portfolios of some NDBs are larger than those 
of even the largest GIB. If NDBs mainstream green investment throughout their 
portfolios, they may be able to mobilise LCR infrastructure at much greater scale 
than GIBs. However, if GIBs were able to significantly augment their current 
capitalisation by securing funds from other sources (e.g. the Green Climate Fund), 
the scale advantage held by NDBs could diminish.  

 Benefits of centralising green bank functions in one institution: In addition to 
“greening” a single institution such as an NDB, another alternative to creating a 
GIB is to strengthen and expand green investment programmes that are already 
housed in different government agencies and institutions. Interventions 
undertaken by some programmes and institutions, such as transaction structuring 
and co-investing, require different skills than providing subsidies and 
concessional lending. In addition, such interventions may cover a number of 
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unrelated sectors. As a result, bringing these functions together in the same 
institution may not yield efficiency gains. However, efficiency gains could result 
from bringing together transactional expertise in similar technologies, projects 
and business models, particularly if staff have the financial and sector knowledge 
to undertake a range of interventions. Consolidation of programmes and related 
outreach would also facilitate information sharing with retail and commercial 
customers and other investors (CPI, 2015).  

Publication overview 

This report is divided into five chapters. The remaining chapters will address the 
following topics:  

 Chapter 2 examines GIB strategic investment mandates including the importance 
of profitability, project replicability and demonstrating that profitable investments 
are possible. It also provides an overview of the range of GIB target sectors and 
sub-sectors.  

 Chapter 3 discusses the specific instruments and funds GIBs use to make 
investments. It draws attention to the range of de-risking approaches used by 
GIBs and the innovative approaches they are using to reduce high transaction 
costs. The chapter also discusses the types of co-investors that GIBs collaborate 
with or seek to attract.  

 Chapter 4 explores how GIBs are mobilising private investment in domestic 
energy efficiency.  

 Chapter 5 provides practical information on capitalising and setting up a GIB. 
Administrative set up, leadership and staffing are discussed, as well as reporting, 
oversight and transparency. 

Notes 

 

1. The Montgomery County Green Bank (Maryland, United States) is not included in 
the table.  As of 10 May 2016, the Green Bank was just beginning the process of 
recruiting its board of directors.  

2. A private equity fund is a fund which invests its money in an asset class consisting of 
equity securities in operating companies that are not publicly traded on the stock 
exchange, to control the company. 

3. This topic has been the focus of extensive OECD analysis  
www.oecd.org/env/cc/financing.htm www.oecd.org/env/cc/financing.htm. 

4. In financial management, “pure play” entities are focused on only one industry or 
product. 
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5. In March 2015, the UK DECC and the UK Green Investment Bank announced a pilot 
joint venture to deploy capital from the United Kingdom’s International Climate Fund 
(ICF). The joint venture, named UK Climate Investments, focuses on renewable 
energy and energy efficiency in developing countries, including India, South Africa 
and countries in East Africa. The investment approach follows the UK Green 
Investment Bank business model and  focuses on investing in green projects on 
commercial terms and mobilising private sector investment. A dedicated team 
manages the project and is supervised by a Board with members from the DECC and 
the UK Green Investment Bank (UK Green Investment Bank, 2015a; UK House of 
Commons, 2015, UK Green Investment Bank, 2015b).  
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Annex 1.A1. 
 

Other institutions, funds, agencies and programmes  
that mobilise private climate finance and investment 

Overview of entities engaged in mobilising private investment in low-carbon  
and climate-resilient infrastructure 

The following types of public financial institutions, funds, government programmes 
and agencies are active in mobilising private investment in low-carbon and 
climate-resilient (LCR) infrastructure, and are distinct from green investment banks 
(GIBs) or GIB-like entities for the purpose of this report. This list is intended to highlight 
many of the major entities without attempting to be comprehensive. These institutions 
and entities include the following:   

 Green programmes or initiatives within existing national development banks, 
bilateral development finance institutions, export credit agencies, multilateral 
development banks or central banks. These actors may invest domestically, 
internationally or both. National development banks and other types of public 
financial institutions (PFIs) are discussed at length in the OECD working paper 
“Public financial institutions and the low-carbon transition: Five case studies on 
low-carbon infrastructure and project investment” (Cochran et al., 2014). For 
example, the Brazilian development bank BNDES funds renewable energy, 
energy efficiency and public transport projects in Brazil through its Green 
Economy programme (BNDES, 2013) and the German development bank KfW 
has invested in environmental protection domestically and internationally since 
the 1980s (Cochran et al., 2014). Central banks can also lead or participate in 
green finance initiatives, as illustrated by Bangladesh Bank’s establishment of a 
“Green Transformation Fund” to support green practices in the export-oriented 
textiles and leather sectors (Bangladesh Bank, 2016).  

PFIs are typically active in sectors where market failures have substantially 
limited private sector investment, and often hold a mandate to provide long-term 
financing independent of market cycles and in line with policy-oriented 
objectives. PFIs are able to leverage capital at advantageous, below-market rates 
for targeted investments. In many instances these institutions serve as a catalyst 
for private sector investment and innovation. These characteristics and objectives 
of PFIs are well aligned with the challenge of overcoming barriers to private 
investment in low-carbon projects. Some PFIs already have an explicit mandate 
and authority to invest in green infrastructure – often with established guidelines 
on which technologies or markets to address (Cochran et al., 2014).  

In the context of developing strategies to mobilise private investment in domestic 
green infrastructure, countries with an existing national development bank (or a 
public investment, infrastructure or industrial development bank which focuses on 
domestic investment) should consider and assess how its current operations are 
approaching green infrastructure investment, and the institution’s relative success 
in scaling up and attracting private investment. “Greening” existing PFIs, when 
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the necessary institutional and political support exists, might be preferable to 
creating new institutions.  

 The multitude of government-sponsored loan programmes that provide 
financing for LCR projects are considered not to be GIBs or GIB-like entities. 
These programmes typically have less independence and flexibility than GIBs, 
although they may to different extents share with GIBs a focus on preservation 
and recycling of public capital. Government-sponsored loan programmes may 
provide significant amounts of grants, finance the majority of a project or provide 
non-commercial (i.e. subsidised) lending terms. One such programme is the 
Environmental Investment Fund of Namibia, which is funded by national 
conservation fees and environmental taxes and which provides subsidised loans 
and grants for sustainable resource management and environmental protection, 
including renewable energy, water efficiency and land-use planning (EIF 
Namibia, n.d.). South Africa’s Green Fund, which focuses on green cities and 
towns, the low-carbon economy, and environmental and natural resource 
management, has similarities to a GIB-like entity but is focused on grants and has 
not mobilised significant private investment to date (Green Fund, 2014; personal 
communication with Ruan Kruger, Development Bank of South Africa, 
25 November 2015).  

 Agencies and institutions supporting research and development (R&D) and 
early development of clean technology (i.e. “clean tech” – a broad category 
which includes technologies that use less energy, generate less waste and cause 
less environmental damage).  Publicly and privately supported research and 
industrial agencies encourage fundamental research in pre-commercial 
technologies, while GIBs generally operate at the other end of the spectrum, 
mobilising private investment for commercially established or market-ready 
technologies. Some organisations support business and product development for 
pre-commercial technologies. For example, Sustainable Development Technology 
Canada (SDTC), an independent non-profit funded by the government of Canada, 
supports the early-stage development of clean tech projects through funding and 
coaching in areas such as climate change, air quality and biofuels (SDTC, 2015). 

 Public agencies that implement national energy plans are often designed to 
encourage private investment yet often lack the flexibility and independence of a 
GIB. Examples include the Moroccan Agency for Solar Energy (MASEN) and the 
Indian Renewable Energy Development Agency (IREDA). 

 Multilateral infrastructure development banks and other infrastructure-specific 
initiatives are primarily concerned with scaling up and prioritising infrastructure 
investment without specifically focusing on LCR infrastructure. Box 1.A1.1 
discusses some of these emerging infrastructure banks and initiatives.  

 Purely international funds are also outside the scope of this report, as a key 
characteristic of GIBs is their focus on mobilising investment in domestic 
infrastructure. For example, the Danish Climate Investment Fund uses an 
innovative structure and risk mitigants to mobilise private investment (including 
Danish institutional investment) for projects in LCR infrastructure in developing 
countries. 

The following sub-section provides additional details on selected international climate 
funds. 
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Box 1.A1.1. Emergence of new development banks and initiatives focused  
on infrastructure investment  

Green investment banks (GIBs) are not the only institutions with significant new activity in 
financing infrastructure investment in recent years. Developing countries and emerging 
economies are undertaking efforts to establish new development banks. The Group of Twenty 
(G20) is also promoting increased infrastructure investment through a Global Infrastructure 
Initiative launched in 2014. While these institutions will not be exclusively dedicated to 
financing low-carbon and climate-resilient (LCR) infrastructure, they are particularly focused on 
filling the infrastructure gap. 

In July 2014, Brazil, the Russian Federation, India, the People’s Republic of China and 
South Africa (known as the BRICS countries) collectively agreed at their annual BRICS Summit 
to establish a development bank, to be known as the New Development Bank. The bank’s 
purpose is to increase economic co-operation between BRICS countries and finance investment 
in sustainable development and infrastructure in BRICS and other emerging economies and 
developing countries (BRICS Summit, 2014). The New Development Bank “shall support public 
and private projects through loans, guarantees, equity participation and other financial 
instruments” and will also co-operate with other international organisations (BRICS Summit, 
2014). The New Development Bank is based in Shanghai and is capitalised with the payment of 
USD 10 billion for each founding member for a total initial capitalisation of USD 50 billion 
(Hou, 2014). In April 2016, the bank approved its first set of loans for a total of USD 811 
million supporting 2,370 MW of renewable energy capacity (New Development Bank, 2016). In 
addition, China has proposed an Asian Infrastructure Investment Bank (AIIB), which will 
provide project loans to developing countries. The agreement to establish the AIIB was signed 
by representatives from 50 countries in June 2015. The bank declared itself open for business on 
16 January 2016 (AIIB, 2016).  

Leaders of the G20 are increasing support to infrastructure investment through the creation 
of a Global Infrastructure Hub, which will provide resources to help implement the agenda of the 
Global Infrastructure Initiative. The Global Infrastructure Hub will have a four-year mandate to 
increase knowledge-sharing, address data gaps relevant for investors, increase the capacity of 
government officials and enhance investment opportunities by developing a database of 
infrastructure projects (G20, 2014). The Business 20 (B20), a forum of private sector leaders that 
produces policy recommendations for the G20, estimates that the Global Infrastructure Initiative 
can help to unlock an additional USD 2 trillion in global infrastructure capacity, 10 million jobs 
per annum and USD 600 billion in GDP benefits to 2030 (B20, 2014). 

Sources: AIIB (2016), “AIIB open for business. Jin Liqun elected as first President”, press release, 
16 January, Asian Infrastructure Investment Bank, www.aiib.org/html/2016/NEWS_0116/84.html; AIIB 
(2015), “Fifty countries sign the articles of agreement for the Asian Infrastructure Investment Bank”, press 
release, Asian Infrastructure Investment Bank, http://219.237.194.234/html/2015/NEWS_0629/11.html; 
B20 (2014), “B20 Infrastructure and Investment Task Force policy summary”, B20 Infrastructure and 
Investment Task Force, July,  www.b20australia.info/Documents/B20%20Infrastructure%20and%20Invest
ment%20Taskforce%20Report.pdf; BRICS Summit (2014), “Agreement on the New 
Development Bank”, VI BRICS Summit, Fortaleza, Brazil, 15 July, http://brics6.itamaraty.gov.br/media2/p
ress-releases/219-agreement-on-the-new-development-bank-fortaleza-july-15; Hou, Z. (2014), “BRICS 
Development Bank, too good to be true?”, Overseas Development Institute, 6 August, 
www.odi.org/comment/8703-brics-development-bank-too-good-be-true, G20 (2014), “The G20 Global 
Infrastructure Initiative”, G20 Communiqué. 

International climate funds and initiatives 

A wide range of international climate funds and initiatives support greater financial 
mobilisation for mitigation and adaptation in developing countries.1 Similarities between 
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these funds and initiatives and GIBs vary depending upon their particular mandate and 
approach. The following non-exhaustive list highlights some of the more prominent 
international climate funds. Notably, this list does not include public finance from 
bilateral finance institutions and providers, which exceeded multilateral public finance in 
2013 and 2014 (OECD, 2015).2  

Green Climate Fund 
The Green Climate Fund (GCF) is a fund created within the framework of the 

UNFCCC and is an operating entity of the financial mechanism of the Convention 
(UNFCCC, 2010). Operational since 2014, the GCF is designed to be used as a 
mechanism to disburse international climate finance provided mainly (but not 
exclusively) by developed countries to fund projects in developing countries. In 
November 2015, it approved its first investments for a total of USD 168 million in 
8 projects and programmes valued at USD 624 million (GCF, 2015a). As of April 2016, 
the GCF was capitalised with USD 9.9 billion signed out of a total amount announced of 
USD 10.3 billion, with pledges from 42 countries, including 9 developing countries 
(GCF, 2016).  

The GCF also seeks to increase complementarities between its activities and those of 
other relevant institutions. GIBs appear to be one type of institution whose activities are 
consistent with and supportive of the GCF’s objectives. In terms of sectoral coverage, 
GIB investment activity is well aligned with the GCF; GIBs finance projects in 
three mitigation sectors identified as priorities by the GCF: renewable energy, energy 
efficiency and transport. Perhaps most importantly for the purposes of this report, the 
GCF includes a Private Sector Facility which will operate as a component of the fund.  

To mobilise private capital and expertise at scale in accordance with national plans 
and priorities, the Private Sector Facility will address barriers to private sector investment 
in adaptation and mitigation activities, such as market failures, insufficient capacity and 
lack of awareness. These activities are expected to facilitate and enhance the participation 
of national, regional and international investors. GIBs, by their very nature, are designed 
to interact with private investors, which may be local or international, and to maximise 
their investment in green investment bank-supported projects and programmes. Lessons 
learnt by GIBs in engaging with institutional investors such as pension funds and 
investment funds may also be particularly useful for the Private Sector Facility. The GCF 
Private Sector Facility will seek to mobilise institutional capital from local actors and in 
the immediate term will focus on mobilising funds at scale from local commercial banks, 
local pension funds, local insurance companies, sovereign wealth funds and high net 
worth individuals (GCF, 2015b). Given that GIBs often partner with local banks (see the 
discussion on co-investors in Chapter 3), they are particularly well placed to share lessons 
learnt regarding collaboration with local banks and other investors. 

Climate Investment Funds 
The Climate Investment Funds (CIF) were developed in 2008 and designed as a way 

to mobilise resources to support climate change in developing countries in the areas of 
clean technology, renewable energy, sustainable forestry management and climate 
resilience. With a total capitalisation of USD 5.5 billion, the Clean Technology Fund 
(CTF) is one of the largest multilateral mitigation funds and one of the key funding areas 
of the CIF (UNFCCC, 2014a). The CTF provides concessional resources to scale up 
demonstration, deployment and technology transfer of low-carbon technologies (CIF, 
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2015). GIBs that support the development of clean technology, such as the Swiss 
Technology Fund and Masdar, have relevant expertise that could be shared. 

Global Environment Facility 
Originally established as a USD 1 billion World Bank pilot programme in 1991, the 

Global Environment Facility (GEF) has become a permanent and separate institution 
which serves as a financial mechanism for several international conventions, including 
the UNFCCC, the Convention on Biological Diversity and the UN Convention to Combat 
Desertification (GEF, 2013). In the context of the UNFCCC, the GEF supports projects in 
climate change mitigation and adaptation and administers the GEF Trust Fund, Least 
Developed Countries Fund and Special Climate Change Fund (SCCF). These funds 
provide grant support and lending for mitigation and adaptation projects. The SCCF, in 
particular, focuses on adaptation and technology transfer with a strong demand for 
projects related to water resource management resilience. GIB-like entities such as the 
New Jersey Energy Resilience Bank, Swiss Technology Fund or Masdar share some 
characteristics with the SCCF, and these institutions could potentially benefit from 
sharing relevant expertise and experience. 

Adaptation Fund 
The Adaptation Fund (AF), which was established to finance adaptation projects in 

developing countries that are particularly vulnerable to the impacts of climate change, has 
been operational since 2009. The AF is funded by a 2% levy on certified emission 
reductions issued to clean development mechanism projects as well as voluntary 
contributions (UNFCCC, 2014b). The AF is administered by the Adaptation Fund Board. 
As of December 2015 the AF has allocated USD 331 million and disbursed USD 140.6 
million (UNFCCC, 2015). GIBs that support adaptation and resiliency may have relevant 
expertise to share with the AF, and vice versa.  

Notes 

 

1. The OECD’s Climate Fund Inventory Database 
(http://qdd.oecd.org/subject.aspx?subject=climatefundinventory) is an available 
source that compiles funds for both adaptation and mitigation.  

2. The OECD report “Climate finance in 2013-14 and the USD 100 billion goal” 
(OECD, 2015), prepared in collaboration with Climate Policy Initiative, provides an 
aggregate estimate of mobilised climate finance and an indication of the progress 
towards the UNFCCC climate finance goal, covering international climate funds and 
other sources of climate finance. 
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Chapter 2. 
 

Green investment bank mandates and target sectors 

This chapter examines the investment mandates and target sectors and sub-sectors 
of green investment banks. It addresses the range of green investment banks’ investment 
objectives including the importance of profitability, leveraging additional private 
investment and demonstrating that commercial investments are possible. The chapter also 
discusses other mandates such as promoting project replicability and encouraging 
standardisation. It closes with a discussion of the range of sub-sectors that green 
investment banks target for investment. 
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Key takeaways 

 Governments have created green investment banks with a variety of strategic 
mandates to address market barriers and meet national and sub-national 
objectives.  

 Most green investment banks focus on promoting investment in renewable energy 
and energy efficiency but some entities target broader areas, such as innovation, 
resilience or sustainable cities.  

 Green investment banks are often mandated to provide “additional” capital and 
must demonstrate “additionality” – i.e. that their participation in a transaction 
attracted private capital that otherwise would not have been invested.  

 In some jurisdictions, green investment banks are required to be, and are, 
profitable. Achieving this objective can increase political support for dedicating 
public resources to mobilise private investment in climate change mitigation and 
resilience.  

 Many green investment banks aim to attract private capital to underserved, yet 
commercially viable, low-carbon and climate-resilient infrastructure markets by 
demonstrating to the private sector how deals can be structured and risks reduced. 

Strategic investment mandates of green investment banks 

Green investment banks (GIBs) are mandated by governments to fulfil specific 
objectives. These objectives may be straightforward, such as deploying a given amount of 
capital into a specific sector such as energy efficiency, but they are often broader and 
allow for flexibility to address particular challenges and objectives. For example, 
NY Green Bank seeks to invest where there is a financing gap and focuses on “clean 
energy projects that are economically viable but not currently financeable” (NY Green 
Bank, 2013). This chapter discusses different GIB mandates, including profitability and 
leveraging of private capital, demonstration, additionality, replicability and standardisation. It 
also explores the range of GIB target sectors and sub-sectors. Chapter 3 discusses the 
actual investment instruments, funds and de-risking approaches GIBs use to execute their 
mandates.  

Profitability, and leveraging and recycling public capital  
Unlike many grant-making public institutions, GIBs seek to recycle public capital and 

focus on mobilising private investment using public capital. Some GIBs are also required 
to be, and are, profitable. For example, the UK Green Investment Bank must invest on 
commercial terms, and has to meet a minimum 3.5% annual nominal return on total 
investments, after operating costs but before tax (UK Green Investment Bank, 2015a). It 
describes itself as “unashamedly and unambiguously a for-profit bank” (UK Green 
Investment Bank, 2013a). This objective is part of the UK Green Investment Bank’s 
“double bottom line” in which its green impact and financial results are considered 
equally important performance indicators.  

Australia’s Clean Energy Finance Corporation (CEFC) is required to compare its 
financial performance with a portfolio benchmark return (CEFC, 2014a). In February 
2015, the Australian government altered the CEFC’s mandate to increase its average 
return to at least the five-year Australian government bond rate plus 4-5% per annum, 



2. GREEN INVESTMENT BANK MANDATES AND TARGET SECTORS – 43 
 
 

GREEN INVESTMENT BANKS: SCALING UP PRIVATE INVESTMENT IN LOW-CARBON, CLIMATE-RESILIENT INFRASTRUCTURE © OECD 2016 

before operating costs (Australian Treasury, 2015). The CEFC stated that this target is 
“highly challenging” and that achieving such increased returns without increasing risk is 
likely to be “outside the scope of normal market opportunities” (CEFC, 2015a). In 
December 2015, the CEFC received a new Investment Mandate, which modified the 
investment portfolio risk profile to accommodate an increased focus on emerging and 
innovative renewable technologies, energy efficiency and energy efficiency technologies 
for cities and the built environment (Commonwealth of Australia, 2015).  

The decision to set profitability targets for GIBs has implications for and is reflected 
in their mandates and strategies. The UK Green Investment Bank states that all of its 
investments have “been made on fully commercial terms with returns in line with other 
private sector investors (UK Green Investment Bank, 2015a).” Australia’s CEFC is 
committed to investing on commercial terms and achieving financial self-sustainability to 
counter market failures and financing impediments and to generate positive public policy 
outcomes.1 Nevertheless, it can also offer concessional financing, subject to an 
AUD 300 million per year limit (CEFC, 2013). Similarly, investments by the Connecticut 
Green Bank are generally market based. However, in cases where it is required by statute 
to promote or support a particular technology, such as combined heat and power (CHP) or 
anaerobic digestion, the Connecticut Green Bank has provided concessional financing 
(which ultimately can be recycled) as an alternative to outright grants (CEFIA, 2014; 
personal communication with Bert Hunter, Connecticut Green Bank, 7 January 2016).  

GIBs seek to multiply their impact by leveraging significant private investment for 
every unit of public capital spent, and they measure this impact through “leverage ratios” 
(i.e. private investment mobilised per unit of GIB public spending). For example, the 
UK Green Investment Bank has mobilised an estimated GBP 3 of private capital for 
every GBP 1 of public investment it has made since its inception (UK Green Investment 
Bank, 2015a). The Connecticut Green Bank attracted USD 10 in private investment for 
every USD 1 of public capital spent in 2013 (Connecticut Green Bank, 2013). In 2014, 
the ratio was USD 3 of private investment for every USD 1 of private capital spent 
(Connecticut Green Bank, 2015a). The CEFC reported AUD 1.8 private dollars mobilised 
for each AUD 1 in CEFC investment in 2014-15 (CEFC, 2015b; 2015c). In 2013-14, this 
ratio was AUD 2.2:1 (CEFC, 2014a). NY Green Bank estimates that its first group of 
transactions will leverage up to USD 3.6 private dollars per public dollar (NY Green 
Bank, 2015a).  

In light of potential differences among leverage calculation methodologies, caution 
should be used when comparing mobilisation rates across institutions. Caruso and Ellis 
(2013) examined how 24 actors involved in climate financing defined and quantified the 
level of private climate finance mobilised by their interventions. They found a wide 
variation in the stringency of methods used to assess whether, and to what extent, climate 
finance has been mobilised with varying methodologies between and within different 
financial institutions and across financial instruments.  

GIBs can also facilitate “capital recycling” by helping to refinance existing 
investments, thereby freeing up capital for future investments (UK Green Investment 
Bank, 2015a). For example, rather than “pushing” more financing into the construction 
phase, the UK Green Investment Bank works to “pull” more capital through the pipeline 
by refinancing operational-stage projects. By providing refinancing at that stage, GIBs 
provide project developers and other early-stage investors an “exit strategy”, allowing 
them to free up capital to invest in new projects – i.e. to “recycle” their capital. During 
the operational stage, the majority of project-based risks have been resolved and projects 
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typically produce consistent returns. At this point in the project cycle, different classes of 
institutional investors may be better able to meet their risk-return and liquidity 
expectations. The UK Green Investment Bank’s Offshore Wind Fund, which has raised 
over GBP 600 million of private capital, demonstrates capital recycling in action (see 
Chapter 3). The Connecticut Green Bank has used a similar approach by establishing a 
USD 40 million facility for construction-phase lending and loan aggregation for 
commercial and industrial energy efficiency and renewable energy investments which are 
sold off to institutional investors, supporting the operational phase (Connecticut Green 
Bank, 2014).  

Not all GIBs and GIB-like entities put an emphasis on financial returns. For example, 
Malaysia’s Green Technology Financing Scheme (GTFS), which is administered by 
GreenTech Malaysia, does not have a mechanism to generate returns as it provides only 
loan guarantees and subsidised loans. This targeted approach may be compatible with 
GreenTech Malaysia’s objective – developing sustainable and widespread green 
technology markets and strengthening the local green technology industry – but it 
restricts the institution’s authority to pursue other approaches to mobilise investment. The 
New Jersey Energy Resilience Bank (ERB) offers financing paired with grants, with the 
opportunity for partial loan forgiveness (ERB, 2015). Given the urgency in increasing the 
resiliency of critical infrastructure, the ERB focuses on quickly scaling up resiliency 
investment and is not required to be profitable.  

Demonstration 
Many GIBs aim to attract private investment in low-carbon and climate-resilient 

(LCR) infrastructure sectors which have not yet received significant private investment. 
To do this, GIBs may choose to make investments more financially attractive by 
mitigating risk through credit enhancements. However, some GIBs believe that to achieve 
long-term, sustained private investment in a market sector, it is important to prove 
through “demonstration” that LCR infrastructure investments can be profitable today 
even without credit enhancements.  

GIBs point out that some private investors simply may be unaware of LCR 
infrastructure investment opportunities, while others may recognise investment 
opportunities and understand risks but hesitate to enter the market due to lack of 
familiarity with deal structures and underwriting practices. GIBs can help to attract 
attention to these markets and can build an investment case over time using data on 
project performance and loan default rates. The Japanese Green Fund, for example, is 
particularly focused on providing accurate market information to private actors and 
showing that LCR investment models work. 

Demonstration can also help address incorrect perceptions among investors that clean 
technologies are less developed, risky and not commercially viable. GIBs can 
demonstrate to (or with) private investors the actual risk profile of LCR infrastructure or 
highlight the significant market size and profit potential of a certain sector. GIBs also 
support both objectives through direct investment. By putting “skin in the game” 
(i.e. making actual investments, thereby demonstrating confidence in the underlying 
projects and a willingness to take on investment risks), the public sector signals that a 
project has a level of viability and certainty that can provide confidence to private 
investors to co-invest. For example, the UK Green Investment Bank focuses on 
demonstrating to investors that LCR investment opportunities can deliver commercially 
attractive returns even as it provides market-rate rather than subsidised financing. 
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Additionality 
For many GIBs, “additionality” (or “financial additionality”) is an important part of 

their mandate; the investment they attract must be additional to what would have 
otherwise occurred. Another expression closely linked to the concept of additionality is 
“crowding in” investment. Crowding in occurs when public investment induces greater 
private investment than would have occurred otherwise. “Crowding out” occurs when 
public intervention directly displaces private investment by undertaking projects the 
private sector would have otherwise financed. Crowding out can also occur indirectly if 
governments use taxes to fund public investment or in situations where demand for 
government borrowing results in increased interest rates, making borrowing too costly for 
private investors. 

Additionality considerations for the UK Green Investment Bank are more particular.  
Because it is currently the recipient of government funding it is subject to European 
Union state aid rules. As a result, the UK Green Investment Bank must crowd in 
additional finance, rather than displacing other investors. More specifically, the UK 
Green Investment Bank must provide evidence that the projects it funds “have been 
denied funds or have not obtained all the necessary funding from market operators” 
(European Commission, 2012). In addition, the UK Green Investment Bank’s 
interventions must abide by the “additionality principle”, which dictates that UK Green 
Investment Bank funding, whenever possible, must come in addition to market financing 
(European Commission, 2012). In line with this requirement and its emphasis on 
demonstration and investing on commercial terms, the UK Green Investment Bank 
focuses on areas where its added “capital, knowledge and reputation can make the 
difference that enables a project to be financed successfully”, rather than providing de-
risking tools or concessional financing (UK Green Investment Bank, 2013b). While this 
may not solve all market “gaps”, the UK Green Investment Bank believes that its 
approach will help keep private capital in the market after public financing or other 
support is removed (Cochran et al., 2014).  

Additionality may be defined in different ways. In the view of NY Green Bank, the 
strictest interpretation of additionality would put the institution “one standard deviation 
away from the market frontier” (NY Green Bank, 2015b), where there is the most 
potential to attract and leverage private sector capital. NY Green Bank therefore takes a 
broader view on additionality and considers deals where it can bring a unique benefit to 
the proposed financing. For example, it can undertake investments that may occur in 
private markets but would involve less favourable terms, would lack the breadth needed 
to scale the market or would occur less quickly without NY Green Bank’s involvement 
(NY Green Bank, 2015b). As noted in the discussion on whether GIBs are temporary or 
permanent institutions (see Chapter 5), several studies suggest that a lack of financial 
additionality is common among private sector investments mobilised by different types of 
public financial institutions (e.g. international development finance institutions, 
multilateral development banks). Given such concerns, additionality is a central focus of 
GIBs, as their ability to demonstrate that they are avoiding crowding out investment is an 
important factor in maintaining public support. Future research could focus on whether 
GIBs have been able to achieve their objective of crowding in (and not crowding out) 
private investment. 

Replicability and standardisation 
For practical and strategic purposes some GIBs strongly focus on project replicability. 

As NY Green Bank is mandated to support projects that will help transform the 
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renewable energy financing market, it must demonstrate that any financing arrangements 
it enters into can be easily replicated and help achieve widespread deployment on a 
short-term basis (NY Green Bank, 2014a).  

One other aspect of a GIB’s business model that is frequently discussed in the 
US context is standardisation. The Coalition for Green Capital (a US-based 
non-governmental organisation which works to establish green banks) and NY Green 
Bank highlight the need for more standardised loan underwriting processes, contracts and 
data collection on loan and project performance. In their view, standardisation would 
make it easier and cheaper for securitisation to occur, for private banks to underwrite and 
for credit agencies to rate a securitisation.2 The National Renewable Energy Laboratory, a 
part of the US government, has hosted the Solar Access to Public Capital working group 
of industry participants for several years to develop standardised power purchase 
agreements and related documentation for distributed solar projects, specifically to 
increase the flow of private capital to this market (NREL, 2013). In its analysis of 
channels for institutional investment in renewable energy infrastructure, the OECD has 
made recommendations to promote market transparency and standardisation, improve 
data, reduce transaction costs and support channels for securitisation of sustainable 
energy debt, including through supporting efforts to standardise contracts and project 
evaluation structures (OECD, 2015a).  

Infrastructure resiliency  

A GIB may choose to specifically focus on grid resiliency and infrastructure 
resiliency. The state of New Jersey (United States) created the Energy Resilience Bank 
(ERB) in response to Hurricane Sandy, which caused long-lasting power outages 
throughout the state (ERB, 2015). The ERB has limited its target market to key 
infrastructure such as hospitals and water facilities, and made only resilient technologies 
eligible for investment (e.g. energy storage and fuel cells). The ERB has also taken a 
different investment approach than other GIBs, offering a mix of low-cost capital and 
grants, while still seeking to leverage private investment. All of the ERB’s projects 
require private investment, but grid resiliency represents an immediate, short-term 
requirement and the ERB is willing to sacrifice return on its capital in order to more 
rapidly draw investment into this critical area. 

Innovation and technology  
Most GIBs do not focus their support on research or early-stage technological 

development, but rather seek to invest primarily in proven commercial technologies. For 
example, NY Green Bank primarily supports technology deployment rather than 
technology development (New York Public Service Commission, 2013). This focus is 
generally more compatible with conserving public capital, but increases the risk that GIB 
investment is not additional. Despite this focus on deployment of existing technologies, 
GIBs typically retain flexibility to invest in new technologies that they think will be 
successful commercially after initial deals are facilitated by GIB interventions. GIBs’ 
mandate to avoid crowding out private investment requires them to shift into new 
technologies with less attractive risk-return profiles when their interventions are no longer 
needed to attract investment, e.g. in sub-sectors and technologies in which risk-return 
profiles have improved due to cost declines and investment experience. The UK Green 
Investment Bank takes this approach and is monitoring carbon capture and storage, 
marine energy and transport biofuel technologies, but does not expect to make any 
near-term investments.  
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NY Green Bank notes that it is “technology risk averse” and will only deploy 
“commercially proven technologies” (NY Green Bank, 2014b). Yet being responsive to 
markets is a key part of NY Green Bank’s mission to “transform financing markets” and 
its list of potential target technologies for investment is broad and includes ocean and 
tidal power, fuel cells and electric vehicle infrastructure (NY Green Bank, 2014a). 
Australia’s CEFC believes that other government agencies are better placed to support 
early development and explicitly avoids investment in “early stage speculative 
technologies” as it considers such investment incompatible with its risk profile (CEFC, 
n.d.). The CEFC works with the Australian Renewable Energy Agency (ARENA), which 
supports technologies from early-stage research through to commercialisation by 
supporting the research, development and demonstration stages (Gray, 2013). However, 
the CEFC also retains flexibility to participate in transactions that require extra time and 
resources and that may not normally be justified in a purely profit-seeking institution. In 
addition, the CEFC can occasionally support projects such as a small and complex 
community wind farm deal, because the project creates a “public policy benefit” (CEFC, 
2013).  

More recently, the Australian government directed the CEFC to develop a focus on 
“emerging and innovative renewable technologies” in the Australian context such as 
“large-scale solar, battery storage associated with large and small scale solar and offshore 
wind” (Commonwealth of Australia, 2015). The lower threshold of acceptable financial 
return assigned to these projects can be balanced in the portfolio by other higher profit 
investments. To further promote innovation, in March 2016 the Australian government 
announced the creation of a new AUD 1 billion Clean Energy Innovation Fund. The fund 
will be jointly managed by the CEFC and the Australian Renewable Energy Agency and 
will provide both debt and equity for clean energy projects. It will focus on early-stage 
companies, business and projects seeking growth capital or early-stage capital (CEFC, 
2016).  

Like the CEFC, NY Green Bank takes a portfolio approach to investment and expects 
to support some innovation while also seeking immediate impact from mature renewable 
energy technologies (New York Public Service Commission, 2013). Similarly, the 
Connecticut Green Bank underscores that the mission of GIBs is not to support 
early-stage technologies, venture capital investments or research and development 
(R&D). However, when required by statute to promote or support a particular technology, 
such as CHP or anaerobic digestion, the Connecticut Green Bank has provided 
concessional financing as an alternative to grants.  

Unlike most GIBs, the Swiss Technology Fund focuses primarily on innovation. 
Instead of identifying target technologies, the fund supports creditworthy and innovative 
companies that use novel techniques or products to reduce emissions or improve energy 
efficiency as well as technologies that have been tested and are market ready (Technology 
Fund, n.d.). Masdar also focuses on innovation. For example, the Masdar Clean Tech 
Fund is a USD 250 million venture capital fund focused on the development and 
commercialisation of a wide range of LCR technologies through investments in both 
projects and companies. In addition, Masdar Clean Energy, which is the GIB-like 
subsidiary of Masdar, invests in carbon capture and storage as part of its strategy to 
reduce emissions and promote technological development. Masdar Clean Energy is 
currently developing the Al Reyadah project, which will capture 800 000 tonnes of 
carbon dioxide (CO2) annually. The project is a joint venture between Abu Dhabi 
National Oil Company (Adnoc) and Abu Dhabi Future Energy Company-Masdar and is 
expected to be operational in 2016 (Kader, 2015). Due to this support for early-stage 
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technologies, Masdar Clean Energy can be considered to be a hybrid between a GIB and 
a technological support programme.  

Target sectors and sub-sectors 

GIBs are often required to invest in specific sectors or sub-sectors. Feasibility studies 
undertaken to inform the creation and design of GIBs typically consider the types of 
target sectors and interventions to pursue. For example, the UK government engaged 
Vivid Economics and McKinsey & Co. (2011) to study the sectors with the most 
significant market failures and capital shortages and the relative value for money 
resulting from investment in different sectors. The feasibility study highlighted offshore 
wind, energy efficiency and waste as key areas for action; these sectors eventually 
became the mandated target sectors for the UK Green Investment Bank. Other GIBs may 
be mandated broadly to invest in renewable energy with less focus on specific 
technologies. For example, the missions of NY Green Bank and the Connecticut Green 
Bank are specifically linked to promoting renewable energy investment.3  

To date, GIBs such as Australia’s CEFC, the Connecticut Green Bank, NY Green 
Bank and the UK Green Investment Bank, which are focused on profitability or financial 
sustainability, have mainly targeted renewable energy and energy efficiency. However, 
they also cover such technologies as alternative fuel vehicles and infrastructure 
(Connecticut Green Bank, CEFC), electric vehicle infrastructure (NY Green Bank) and 
waste recycling (UK Green Investment Bank). Other GIBs and GIB-like entities cover 
additional sectors and activities. Japan’s Green Fund covers waste management; 
GreenTech Malaysia is allowed to support activities across the energy, water and waste 
treatment, building and transport sectors; and the Swiss Technology Fund can support 
natural resource conservation technologies. Table 2.1 shows target sectors and 
sub-sectors for operational GIBs and GIB-like entities. Specific target markets for GIB 
activity are described in the following section. 

Renewable energy generation 
Solar photovoltaic (PV) and onshore wind are the dominant renewable energy 

technologies in terms of new investment flows (OECD, 2015b). Solar PV and wind 
energy are also expected to account for the largest shares of estimated investment needs 
to achieve the 2°C target under the International Energy Agency’s 2°C (2DS) scenario 
(29% and 23% respectively; IEA, 2012). Box 2.1 discusses the increased 
cost-competitiveness of renewable power and the potential role of GIBs to lower energy 
generation prices. 

Renewable energy generation is a core focus for most GIBs. Although many GIBs 
have a mandate to support renewable energy broadly, most of their activities to date have 
been in the onshore wind and solar PV industries. Australia’s CEFC, for example, must 
invest a minimum of 50% of its portfolio in renewable energy technologies by 2018; it 
met its target in 2014 and 2015 (CEFC, 2015c). Its portfolio in 2014-15 was dominated 
by solar PV (around 33%) and wind (21%), with other renewables such as solar thermal 
and bioenergy playing a smaller role (CEFC, 2015c). Solar PV programmes have been a 
core focus for the Connecticut Green Bank. The UK Green Investment Bank is unique in 
allocating a specific portion of its portfolio (and collectively, the majority of its portfolio) 
to designated renewable technologies (e.g. offshore wind and waste-to-energy). 
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Table 2.1. Target sectors for green investment banks (GIBs) and GIB-like entities 

Entity Target sectors and sub-sectors 
California CLEEN Center 
(California, United States) 

– Energy and water reduction and conservation projects for municipalities, 
universities, schools and hospitals  

– Clean electricity generation, distribution, transmission and storage 
– Energy conservation, environmental mitigation, and water treatment and 

distribution 
Clean Energy Finance Corporation 
(Australia) 

– Renewable energy (wind, solar PV, thermal and concentrated solar power, 
biomass, geothermal, tidal and other renewable energy [50%]) 

– “Low emissions” and energy efficiency (50%) 
– Within these target sectors, a focus on “emerging and innovative renewable 

technologies”, energy efficiency and “energy efficiency technologies for 
cities and the built environment” 

Connecticut Green Bank 
(Connecticut, United States) 

– Energy efficiency 
– Renewable energy 
– Other clean technologies, including combined heat and power (CHP), 

anaerobic digestion, fuel cells, alternative fuel vehicles and infrastructure, 
storage and others 

Green Energy Market Securitization (GEMS) 
(Hawaii Green Infrastructure Authority) 
(Hawaii, United States) 

– Low- and moderate-income homeowners, renters and non-profits 
– Distributed solar PV (initial phase) 
– Clean energy and energy efficiency (deployed in phases) 

Green Fund  
(Japan) 

– Low-carbon projects (e.g. wind, solar, small-scale hydro, biomass, waste 
management, geothermal, hot springs, renewals of mid-sized hydro) 

Malaysian Green Technology Corporation 
(GreenTech Malaysia) 
(Malaysia) 

– Energy (renewable energy) 
– Water and waste management 
– Building (energy and water efficiency, indoor air quality) 

Masdar 
(United Arab Emirates) 

– Clean energy 
– Energy efficiency 
– Carbon capture and storage 

New Jersey Energy Resilience Bank (ERB) 
(New Jersey, United States) 

– CHP, fuel cells and solar-tied storage at water and wastewater treatment 
facilities 

NY Green Bank 
(New York, United States) 

– Energy efficiency 
– Renewable energy 
– Other clean technologies, including CHP, electric vehicle infrastructure, fuel 

cells and offshore wind 
Technology Fund 
(Switzerland) 

– Greenhouse gas reduction technologies 
– Energy efficiency 
– Renewable energy 
– Natural resource conservation technologies 

UK Green Investment Bank (United Kingdom) Priority areas:  
– Offshore wind 
– Waste recycling and bioenergy 
– Energy efficiency 
– Small-scale renewables 
Other:  
– Biofuels for transport, biomass power, carbon capture and storage, marine 

energy, renewable heat 
Notes: Australia’s CEFC will consider on a case-by-case basis the funding of “low-emissions technologies” 
which may include energy production and electricity generation using non-renewable fuels in cases where the 
investment will substantially lower current CO2 emissions levels (CEFC, 2014b).  

GIBs also support other renewable energy generation technologies like biomass and 
CHP. Some forms of thermal energy production may also attract GIB support. Solar 
thermal or heat pumps may provide more affordable and cleaner heating alternatives in 
regions that rely on inefficient carbon-based heating technologies. Box 2.2 highlights 
three GIB renewable energy investments. 
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Box 2.1. Falling price of renewable energy generation power and the potential role 
of green investment banks 

The price of renewable energy generation has fallen dramatically in recent years. This 
decline is attributable to the fall in both the hard and soft costs of renewables. The hard cost 
decline refers to the falling price and increased efficiency of renewable technology itself. Wind 
turbines are increasingly efficient with relatively lower prices and the per-watt price of solar has 
fallen dramatically. Soft costs of renewables have also fallen. These include the cost of 
developing projects, marketing to customers and other required elements of completing a project 
unrelated to the technology.  

The International Energy Agency (IEA) estimates that from 2010 to 2015, average costs for 
new onshore wind plants fell by 30% and average costs for new utility-scale solar photovoltaic 
(PV) installations declined by two-thirds (IEA, 2015). As of December 2015, contracted prices 
for PV-generated electricity were as low as USD 58/MWh1 in the United Arab Emirates and 
USD 38.70/MWh2 (escalating 3% per year) in Nevada (United States).3 While prices vary 
significantly across regions and delivered project costs may differ from contracted costs, the IEA 
notes that the United Arab Emirates deal and bid and auction prices for solar PV and offshore 
wind in Brazil and South Africa “signal a step change in generation costs where deployment is 
starting to ramp up quickly” (IEA, 2015).  

Some GIBs, such as the Connecticut Green Bank, seek to play a role in further reducing the 
price of renewable energy to make it competitive. The levelised cost of electricity from 
renewable energy is heavily dependent on the financing cost, as nearly all project costs are 
financed upfront. According to a study by Lazard, reducing the borrowing rate by 3.8 percentage 
points lowers the price of solar-powered electricity by 26%. Green investment banks can help 
bring down borrowing costs directly by offering capital at better terms, or indirectly through 
interventions which increase private lenders’ confidence and willingness to offer lower cost 
debt. More private sector lending and increased understanding of the risks of renewables can 
reduce borrowing rates. Finally, by sharing data and standardising processes, GIBs can further 
reduce transaction costs associated with renewable power transactions. 

Notes: 1. For a 25-year power purchase agreement (PPA) for electricity to be delivered by a 200 MW solar 
PV plant in 2017. 2. For a 20-year PPA for electricity to be delivered by a 100 MW solar PV plant by 
December 2016. 3. The levelised cost of electricity for the Nevada project is USD 48.61/MWh, which 
includes the business energy investment tax credit and network upgrade costs (Public Utilities Commission 
of Nevada, 2015; personal communication with Heymi Behar, IEA, 9 November 2015). 

Sources: Shahan, Z. (2014), “13 charts on solar panel cost & growth trends”, Cleantechnica, 4 September, 
http://cleantechnica.com/2014/09/04/solar-panel-cost-trends-10-charts; Lazard (2014), “Lazard’s levelized 
cost of energy analysis -- Version 8.0, September”, http://docplayer.net/30209-Lazard-s-levelized-cost-of-
energy-analysis-version-8-0-september-2014.html; Meza, E. (2015), “US: World’s highest prices for 
Chinese modules”, PV Magazine, 2 March, www.pv-magazine.com/news/details/beitrag/us--worlds-
highest-prices-for-chinese-modules-_100018400/#axzz3Y1g4m2f6; IEA (2015), Medium-term Renewable 
Energy Market Report 2015, OECD Publishing, Paris, http://dx.doi.org/10.1787/renewmar-2015-en; 
Kenning, T. (2015), “Buffett project’s record low cost part of pricing ‘trend’, says First Solar”, 9 July, 
PVTech, www.pv-
tech.org/news/buffett_projects_record_low_cost_is_part_of_pricing_trend_says_first_solar.  

Renewable energy storage 
Due to the varying nature of renewable electricity generation, energy storage 

solutions can improve the attractiveness of renewable energy technologies. If electricity 
generated by sources such as solar and wind can be stored in batteries or other 
technologies, the total cost of renewable energy generation can be reduced and challenges 
of grid integration can be eliminated. For countries that lack robust transmission systems, 
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renewable energy plus storage capability can remove the need to fund extensive 
transmission networks. 

Box 2.2. Examples of green investment bank investments in renewable energy 

Residential solar: NY Green Bank provided a USD 25 million warehouse credit facility to 
a New York-based solar provider that designs and installs systems for residential homes at no 
cost to the consumer. The project will demonstrate the commercial viability of underfunded, less 
well-known solar developers, which have more difficulty accessing financing than larger, better 
known developers.  

Biogas: Australia’s Clean Energy Finance Corporation (CEFC) provided an 
AUD 15 million market-rate loan to an Australian beef processor in order to build a biodigester 
on top of the processing facility. The loan helped the borrower receive commercial financing 
from its own private bank for the AUD 40 million project. The biodigester replaced a coal-fired 
power plant, and covers half of the facility’s energy needs. 

Waste-to-energy: A consortium comprising the UK Green Investment Bank, 
Balfour Beatty plc, Eternity Capital Management Limited, Foresight’s UK Waste Resources and 
Energy Investments (UKWREI) Fund, in which the Green Investment Bank is a cornerstone 
investor, and the GCP Infrastructure Fund with the developer, Carbonarius invested 
GBP 47.8 million in a plant that will convert recovered wood into electricity using gasification 
technology. Over its expected 20-year lifetime the plant is forecast to supply enough renewable 
energy to power 17 000 homes each year and is expected to deliver emissions reductions of 
around 2.1 million tonnes of CO2 equivalent, and to save around 1.3 million tonnes of wood 
from landfill. The UK Green Investment Bank directly invested GBP 12 million through 
preferred loan stock1 and a further GBP 6.2 million in indirect investment through its 
cornerstone stake in UKWREI. 

Notes: Preferred loan stock refers to stock shares used as collateral to secure a loan from another party. 
Preferred stocks have priority over common shares. 

Sources: NY Green Bank (2015a), “Governor Cuomo announces three NY Green Bank transactions to 
improve access to clean energy and reduce greenhouse gas emissions”, 
www.governor.ny.gov/news/governor-cuomo-announces-three-ny-green-bank-transactions-improve-
access-clean-energy-and; UK Green Investment Bank (2013b), “Annual report 2013”, Green Investment 
Bank, Edinburgh,  www.gov.uk/government/uploads/system/uploads/attachment_data/file/336552/green-
investment-bank-annual-report-2013.pdf; CEFC (2014c), “CEFC finance for Bindaree Beef biogas and 
rendering upgrade”, Fact Sheet, Clean Energy Finance Corporation, Sydney, Australia, July,  
www.cleanenergyfinancecorp.com.au/media/76497/cefc-pdf-factsheet-bindaree_lr.pdf. 

Some GIBs are investing in projects to promote renewable energy storage. For 
example, one of the first types of eligible projects for the New Jersey Energy Resilience 
Bank is energy storage tied to solar PV at water facilities (ERB, 2014). Private market 
participants, such as SolarCity, have already begun to offer residential rooftop solar PV 
paired with on-site batteries in pilot commercial programmes in the United States. GIBs 
can help expand these offerings, which would be particularly appealing in markets with 
high-priced grid electricity or poor track records for reliability. 

Energy efficiency 
Energy efficiency will play an important role in the transition to an LCR economy. 

Some of the barriers to both capital supply and consumer demand for energy efficiency 
investment can be addressed by GIBs. GIB activity and approaches for financing energy 
efficiency projects are discussed at length in Chapter 4. Box 2.3 highlights examples of 
energy efficiency investments by GIBs. 
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Box 2.3. Examples of green investment bank investments in energy efficiency  

Commercial on-bill financing: Australia’s Clean Energy Finance Corporation (CEFC) 
partnered with an Australian energy retailer to provide energy efficiency financing to 
commercial buildings to perform energy upgrades. The financing is paid back as an additional 
line item on a building’s utility bill. This eases the repayment process for the borrower and also 
provides additional security to the lender, enabling longer terms and lower borrowing rates. 

Municipal street lighting: The UK Green Investment Bank offers an innovative corporate 
loan facility to municipalities specifically tailored to allow cities to upgrade their street lighting 
to light emitting diodes (LEDs). This more efficient lighting technology saves more money for 
municipalities than the cost of the loan payment, allowing borrowers to be cash-flow positive 
throughout the period of the loan. With fixed rates and terms designed to match the payback 
period, municipalities are able to save 80% of their lighting costs by switching to LEDs. 

Commercial PACE financing: The Connecticut Green Bank operates the state’s 
Commercial Property-Assessed Clean Energy (C-PACE) loan programme. Through this 
structure, commercial building owners can receive long-term financing (up to 20 years) to 
perform energy upgrades on buildings, and pay the loan back as a new tax lien on the property. 
Linking the lien to the property increases the lending security, enabling a much longer payback 
term. The lien structure also makes it easier to buy and sell property with an outstanding energy 
efficiency loan. The Connecticut Green Bank originates loans and builds a portfolio, which is 
then sold to private investors to draw in private capital otherwise unable or unwilling to invest in 
smaller projects. 

Sources: CEFC (2014d), “CEFC finances deep retrofits to unlock value in commercial property”, press 
release, 28 March, www.cleanenergyfinancecorp.com.au/media/releases-and-announcements/files/cefc-
finances-deep-retrofits-to-unlock-value-in-commercial-property.aspx; UK Green Investment Bank (2014), 
“Low energy streetlighting: Making the switch”, UK Green Investment Bank, Edinburgh, February,  
www.greeninvestmentbank.com/media/5243/gib-market-report-low-energy-streetlighting-feb-2014-
final.pdf; Connecticut Green Bank (2015b), “C-PACE marks successful first two years as CT property 
owners take advantage of program to finance money-saving energy improvements”, press release. 

Green cities  
Some GIBs seek to support more sustainable and green urban environments. This can 

be done through a range of interventions, such as retrofitting buildings to be more energy 
efficient or building a more sustainable and ecologically friendly urban footprint. The 
UK Green Investment Bank’s investment to support more efficient street lighting by city 
governments is another example of urban-focused LCR infrastructure investment 
(UK Green Investment Bank, 2015b). One of Masdar’s core projects is Masdar City, a 
special economic zone outside of Abu Dhabi, which is a cluster for clean technology 
companies and powered entirely by renewable energy (Masdar, 2013). In 2015, the CEFC 
was tasked with an increased focus on “energy efficiency in the built environment” 
(Commonwealth of Australia, 2015) and launched an AUD 250 million fund targeting 
energy efficiency in local government (CEFC, 2015d). 

Transportation 
The transportation sector produces 23% of global fuel combustion-based CO2 

emissions in the world and is second only to the energy generation sector (which accounts 
for 42% of global fuel combustion-based CO2 emissions) (IEA, 2014). Several GIBs 
include transport-related investments in their target sectors. For example, NY Green Bank 
has authority to invest in electric vehicle infrastructure and the UK Green Investment 
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Bank is approved to make investments in biofuels for transport. Australia’s CEFC 
provides finance for vehicles assessed by Australia’s regulators as being among the best 
performers in fuel efficiency and emissions reduction, with a concessional interest rate 
discount passed through to end users to encourage uptake of these vehicles (CEFC, 
2015c; 2015d). A study by Frades, Peace and Dougherty (2014) proposes that GIBs could 
support the adoption of plug-in electric vehicles (PEVs) through direct finance for PEVs 
or electric vehicle supply equipment, creating partnerships with automobile equipment 
manufacturers, utilities and electric vehicle supply equipment installers. Any GIB activity 
in this area would need to be reconciled with the terms of its mandate (e.g. importance of 
profitability, demonstration, etc.) and take into account whether PEV technology would 
be well suited for a GIB intervention.  

Notes 

 

1. By taking on projects that may be small yet complex, Australia’s CEFC recognises 
that extra time and resources will likely be needed. The CEFC considers that these 
transactions create valuable public policy benefits (e.g. demonstration effects) which 
can lower the level of acceptable financial return (CEFC, 2013). 

2. See OECD (2015a) and Kaminker et al. (2013) for further discussion of the role of 
securitisation in financing LCR infrastructure.  

3. NY Green Bank’s mission is “to accelerate clean energy deployment in New York 
State by working in partnership with the private sector to transform financing 
markets” (NY Green Bank, 2015b) and the Connecticut Green Bank has a mission “to 
support the governor’s and legislature’s energy strategy to achieve cleaner, cheaper 
and more reliable sources of energy while creating jobs and supporting local 
economic development” (Connecticut Green Bank, 2015a). 
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Chapter 3. 
 

Types of green investment bank  
interventions and co-investors 

This chapter reviews the types of investments that green investment banks undertake, the 
types of instruments and funds they use to invest and the co-investors they attract. It 
examines the range of de-risking approaches used by green investment banks and their 
innovative approaches to reduce the high transaction costs often associated with 
low-carbon and climate-resilient infrastructure investments. The chapter closes with a 
discussion of the types of private investors green investment banks collaborate with or 
seek to attract. 
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Key takeaways 

 Green investment banks directly finance investment in low-carbon and 
climate-resilient infrastructure using a range of instruments and funds, including 
senior and subordinate loans, bond-based financing and equity.  

 Green investment banks also provide risk-mitigating credit enhancements such as 
loan loss reserves and guarantees to reduce risks for private sector lenders.  

 Green investment banks can encourage the adoption of repayment mechanisms 
such as on-bill finance, which facilitates repayment through existing utility bills 
and reduces default risk for lenders.  

 Transaction enablers such as warehousing and securitisation increase the flow of 
institutional capital by bundling small-scale projects to achieve scale and reduce 
transaction costs.  

 Many types of private investors have co-invested with green investment banks, 
including local lenders, investment banks, institutional investors and retail 
investors. Green investment banks that are mandated to promote smaller scale 
investment are likely to collaborate with local lenders and energy service 
companies while entities that seek to support large-scale projects often target 
institutional investors and investment banks. 

Green investment bank interventions 

In order to attract private investment for low-carbon and climate-resilient (LCR) 
infrastructure, a green investment bank (GIB) identifies the primary obstacles perceived 
by investors and adapts its interventions accordingly. Generally these interventions aim to 
reduce the risks and transaction costs for such investments, improve returns and better 
align the risk-return profile of LCR projects with the requirements of different types of 
investors. The precise intervention will depend on the flexibility a GIB has been given in 
its mandate. For example, NY Green Bank has broad authority to use a range of 
investment instruments, funds and structures, although it is required to update its business 
plan and strategic direction annually based on lessons learnt and market conditions. This 
broad authority presumes a high level of expertise and gives the institution flexibility to 
pursue a wider range of projects and attract additional types of co-investors. Malaysia’s 
Green Technology Financing Scheme (GTFS), in contrast, is chartered to provide a single 
form of financing. This “standard-offer” approach simplifies deal consideration and 
structuring expertise in a given area, but it may limit the range of projects to which 
GreenTech Malaysia can attract private investment. 

Given that GIBs invest using public capital, their involvement in a commercial 
transaction can provide private investors with additional certainty. GIB investments may 
take several forms. For example, a GIB may take an equity ownership stake in a company 
or it may lend money to a project through a loan with a specified repayment structure. 
This financial investment is often paired with a transaction-enabling component to 
mitigate risks and reduce transaction costs. Risk mitigants that support private investors 
require a financial commitment by the GIB (such as a loan guarantee or loan loss 
reserve). Other transaction enablers, like on-bill financing or warehousing, facilitate 
investment but do not in themselves require additional GIB capital commitment.  
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The following sections describe GIB instruments and funds, along with types of 
transaction enablers and risk mitigants. The OECD publication Mapping Channels to 
Mobilise Institutional Investment in Sustainable Energy defines the full range of 
instruments, funds, risk mitigants and transaction enablers that comprise the key elements 
of renewable energy deals, and provides examples from a database of nearly 
70 transactions (OECD, 2015). 

Instruments and funds 
Investment instruments and funds used by GIBs include the following:  

 Loans: Loans may be provided for projects or companies and can include both 
senior and junior debt. Loans are the most common GIB investment instrument 
and are provided by every operational GIB with the exception of Masdar, the 
Swiss Technology Fund and the Japanese Green Fund. Since project-specific 
financing typically requires a bank loan in addition to the project owner’s equity 
investment, projects that fail to secure private loan financing often do not reach 
the construction phase. GIB loans can fill this financing gap, as GIBs can set loan 
terms to match the revenue or energy savings stream of a given project, improving 
the likelihood of repayment.  

 Equity: GIBs also make equity investments in both projects and companies. In 
order to draw in private sector equity, GIBs generally do not take majority stakes. 
In addition to providing a source of capital, GIB equity investments may also 
indirectly act as a risk mitigant for private investors. Equity investments carry a 
lower priority for repayment if a project or company faces a default or 
bankruptcy. GIB equity investments thereby give private debt investors 
participating in a project greater confidence that they will recoup their 
investments, as they have a higher priority for repayment and can also assume that 
the GIB seeks to recover its equity investment. The UK Green Investment Bank, 
the Connecticut Green Bank, the Japanese Green Fund and Masdar make equity 
investments.  

 Mezzanine capital: Mezzanine capital is a type of hybrid financing that begins as 
debt and gives the lender the right to convert it to an ownership or equity interest 
in the company if the loan is not paid back in time or in full. Some GIBs such as 
those in Australia, Japan, the United Kingdom, and in Connecticut and New York 
in the United States specifically mention mezzanine capital as a permitted 
investment instrument. In 2014, the UK Green Investment Bank made a 
GBP 16.9 million mezzanine debt investment in a GBP 110 million waste wood 
(renewable) combined heat and power (CHP) plant, alongside multiple private 
investors making senior, mezzanine and equity investments (UK Green 
Investment Bank, 2014a). 

 Investment funds: Investing in existing funds can be attractive for GIBs that 
wish to support smaller projects, such as individual energy efficiency projects. 
For example, the Connecticut Green Bank made equity investments in a solar 
lease fund, which is used to finance many small distributed solar generation 
projects. GIBs can also set up their own debt or equity investment funds. In 
April 2015, the UK Green Investment Bank reached a first close of 
GBP 463 million for a fund to support offshore wind development (the Operating 
Offshore Wind Fund), for which it intends to provide 20% of capital when it 
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reaches its full size of GBP 1 billion. It reached a second close of 
GBP 818 million in October 2015, securing investment from UK-based pension 
funds and international institutional investors, including a large sovereign wealth 
fund. New investments allow project developers to sell their stakes and finance 
new projects (UK Green Investment Bank, 2015). Other examples of fund 
investment include Masdar Capital, a division of Masdar, which has established 
funds that have attracted private investors as limited partners.1 

 Bonds: Some GIBs can issue bonds through a public or private sale in order to 
capitalise the GIB itself or to recapitalise a loan warehouse. By issuing bonds, 
GIBs can draw large amounts of private institutional capital to LCR infrastructure 
investment, and depending on legal authority, a GIB may be able to issue 
government-backed bonds. This facilitates lower interest rates, enabling the GIB 
to lend the funds at a lower cost of capital.  

In addition to using bond issuances as a tool for initial capitalisation, the 
UK Green Investment Bank has expressed interest in issuing bonds to refinance 
its investments in green infrastructure and other green investments. The 
Connecticut Green Bank securitised its commercial and industrial energy 
efficiency and renewable energy loans (secured by a lien on the property as 
explained later in Chapter 4), resulting in a sale of senior bonds to an institutional 
investor with the GIB retaining the junior bonds. This transaction is discussed 
further in Chapter 5. 

 Structured notes: Some GIBs, notably the Connecticut Green Bank, have issued 
“structured notes” backed by pools of collateral. A structured note is a debt 
obligation that is structured to deliver the risk-return performance of another type 
of investment by means of investing in a derivative for that type of investment. In 
Connecticut’s case, a “bankruptcy remote” special purpose entity was established 
to hold a pool of solar loans against which structured notes were issued and sold 
to accredited investors via two crowdfunding platforms, which allowed a range of 
investors to invest against a pool of assets or even in individual projects.  

 Grants: The Connecticut Green Bank was tasked in its authorising statute to 
manage and wind-down over time the state’s residential roof-top solar grant 
programme (State of Connecticut, 2011). 

Transaction enablers and risk mitigants 
To attract private investment, GIBs can make private sector lending less costly, 

reduce liquidity risk, make new markets more accessible, or reduce the risk of repayment 
or default. GIBs often pair their investment instruments and funds with 
transaction-enabling structures or risk mitigants to attract private investment. 

These enabling and risk-mitigating approaches presume that private investors are 
willing to invest in GIB target markets on near-commercial terms, provided they receive a 
nudge from the public sector to facilitate an investment. In cases where a project is 
particularly risky, or where the risk is difficult to calculate due to the innovative nature of 
the project or where local markets are insufficiently developed, a GIB may conclude that 
grants or grant-like methods are needed to facilitate greater private investment. 

Structuring and product-design methods used by GIBs to enable transactions include: 
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 Warehousing: Warehousing is an aggregation technique used to reduce 
transaction costs and facilitate investment. Small projects are bundled together to 
reach a scale where they become attractive for on-sale to large investors or for 
securitisation through bond issuances. Aggregation techniques such as loan 
warehousing can reduce transaction costs and facilitate investment in bundled 
small-scale projects, thereby helping them reach commercial scale. For example, 
in addition to bundling and securitising commercial and industrial loans, the 
Connecticut Green Bank has combined solar leases from a large number of small 
residential projects to attract private companies and new investors through its 
Solar Lease II programme. By reducing transaction costs and increasing scale, the 
Connecticut Green Bank’s warehousing attracted new investors as well as 
providers of insurance that can facilitate investments. For example, Mosaic, a 
solar finance “crowdsourcing” company, will “crowdsource” USD 5 million for a 
pool of loans (Business Wire, 2014) and a private insurance company created a 
new product to provide insurance and warranties for solar leases. Aggregation 
techniques and bundling of small-scale projects could be instrumental to 
increasing potential projects to a commercially attractive size.  

 Securitisation: Securitisation is a technique whereby non-traded or small-scale 
assets, such as cash flows from solar leases or power-purchase agreements, are 
transformed into a standardised, tradable asset. By warehousing or aggregating 
smaller transactions, GIBs can take a pool of loans or leases and securitise it by 
issuing bonds to be repaid from the proceeds of the loan pool, or by providing 
bond-like returns or dividends on capital investments in the securitised pool of 
loans. NY Green Bank has participated in a national energy efficiency 
warehousing and securitisation platform (WHEEL, described in Chapter 4) that 
provides institutional investors access to residential energy efficiency project 
investments (NY Green Bank, 2015). 

 On-bill financing: On-bill financing allows borrowers to repay renewable energy 
or energy efficiency loans through an additional charge on their existing utility 
bill. This facilitates customer repayment and reduces the risk of default for an 
investor. Customers place a high priority on maintaining electricity service and 
will pay their electricity bill at a high rate. Early data indicate that default rates on 
on-bill financing are low, ranging between 0% and 3% (LBNL, 2014). Australia’s 
CEFC partnered with an Australian energy retailer to provide on-bill financing for 
businesses that undertake energy efficiency upgrades or install solar photovoltaic 
(PV) panels; financing is available for up to seven years for projects between 
AUD 50 000 and AUD 1 million. Hawaii’s Green Energy Market Securitization 
(GEMS) programme, which will provide financing for residential roof-top solar, 
also included on-bill repayment in its structure as a strategy to induce repayment 
and reduce potential default rates (Strand and Seligman, 2013). The Connecticut 
Green Bank is developing an “open source” on-bill repayment programme 
whereby a diverse group of lenders and capital providers (such as banks, credit 
unions and solar leasing companies) can provide financing for solar PV loans and 
leases, and will be able to collect loan and lease payments through a utility bill 
charge.  

 Financing through tax payments: The Commercial Property-Assessed Clean 
Energy (C-PACE) programme supported by the Connecticut Green Bank provides 
upfront financing for energy efficiency and renewable energy upgrades that are 
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repaid through property taxes over time. By using a tax lien, C-PACE provides a 
long-term and secure product for private investors as these loans are repaid in a 
steady stream alongside tax payments. Repayment obligations are also transferred 
to the next owner if the property is sold. As discussed further in Chapter 4, the 
Connecticut Green Bank has sold these loans to private capital providers, offering 
stable returns and freeing up the bank’s capital to make additional loans. 
Australia’s CEFC uses a similar technique in its environmental upgrade 
agreements by funding building energy efficiency improvements that are repaid 
through a local council charge on the land. Borrowers face far greater 
consequences if the repayment is part of their tax liability and typically have 
lower default rates compared to other forms of debt. Loans tied to property taxes 
are more secure than other loans because the property acts as collateral, and so 
loans are perceived as less risky by creditors and, as a result, may be awarded 
better terms, such as 15-20-year repayment periods. 

 Leasing: Leasing can provide an attractive alternative to purchasing residential, 
commercial or industrial renewable energy or energy efficiency technologies. For 
example, leasing solar PV panels for rooftop applications is the leading entrance 
point to the residential solar sector in the United States (Munsell, 2014). 
Customers enjoy the benefits of self-generated renewable energy, at a lower cost 
than the utility, but without the burdens of ownership, like maintenance. 
However, many leasing options have strict credit limits, which reduce the pool of 
eligible individuals to zero in some regions. In this context, GIBs can support 
solar PV leasing by co-investing in lease funds with private debt or equity 
partners. 

Credit-enhancing risk mitigants reduce the risk that a project or investment will not 
deliver its expected level of return and can take the form of loan loss reserve funds or 
loan guarantees. Subordinate debt or equity can also indirectly serve as a credit 
enhancement. GIBs provide the following: 

 Loan loss reserve funds: Loan loss reserves set aside capital to cover potential 
losses and help to reduce repayment risk. If a borrower (such as a purchaser of a 
solar PV installation) defaults, the lender (such as an institutional investor) is 
repaid using the reserve fund. GIBs may provide a percentage of loan loss 
coverage for lenders. As part of its Smart-E Loan Program, the Connecticut Green 
Bank offers distinct residential energy efficiency and renewable energy financing 
products with corresponding loan loss reserve levels. Every time a lender 
underwrites a loan, the Connecticut Green Bank reserves a percentage of the loan 
principal (7.5-15%) for the lender in the event of a default (Energize CT, 2013). 
In the Connecticut model, to promote sound lending practices and share risks, the 
lender assumes the “first loss” (1.5%) on its portfolio before it can access the 
reserve. NY Green Bank has also listed loan loss reserves as a viable credit 
enhancement structure to be used to support investments (NY Green Bank, n.d.). 

 Guarantees: Guarantees are a credit enhancement tool used to mitigate perceived 
or actual risks to improve the attractiveness of investments, often debt 
instruments. By providing a loan guarantee, a guarantor (such as a GIB) agrees to 
pay a lender a portion of the loan if a borrower cannot repay. For example, 
GreenTech Malaysia provides guarantees to encourage private banks to finance 
green projects. Its Green Technology Financing Scheme (GTFS) assesses 
applications for “green project certificates” and provides certificates to eligible 
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companies. These certified companies can then seek loans from participating 
private lenders. In order to improve lending approval rates and reduce risk, the 
GTFS guarantees repayment of 60% of the financing provided by private lenders 
to certified companies in the event of loan default. Australia’s CEFC is authorised 
to provide loan guarantees, but it seeks to avoid providing them and limits 
guarantees to 5% of the total CEFC portfolio (CEFC, n.d.). 

 Subordination: A GIB can increase the likelihood of repayment for private 
investors by making subordinate debt or equity investments in a project alongside 
private investors. In the event of default, any remaining value or cash from the 
project is paid out to investors in the order of seniority, with senior investors 
repaid before subordinate investors. In addition to taking an equity position, the 
UK Green Investment Bank made a commercial GBP 16.9 million mezzanine 
debt investment in a CHP plant in 2014. This subordinate debt position supported 
GBP 42.5 million in senior private debt investment (UK Green Investment Bank, 
2014a). In 2013, the Connecticut Green Bank took both an equity and 
subordinated debt position in a residential solar lease fund it established with 
private lenders (Connecticut Green Bank, 2013). 

Green investment bank co-investors 

A GIB’s mandate and strategy will determine the targeted type of private investment. 
These strategies can be characterised as “wholesale” or “retail”. A wholesale strategy 
seeks to attract relatively large amounts of private capital to combine with public capital 
to use to on-lend or invest in funds. A retail approach, in contrast, involves delivery of 
funds to the project developer or individual. Wholesale lending can move large volumes 
of investment while retail lending can be useful for jump-starting activity in new markets. 
Under either scenario, a GIB may help bring projects to a broader set of potential 
investors through bond issuances, securitisation or private placement. 

Local banks 
Local banks can play a valuable role in issuing individual loans to residential or 

commercial borrowers. An individual home or business owner interested in improving the 
efficiency of their building or in installing distributed renewable energy generation might 
seek a specialised financing firm (e.g. SolarCity in the case of solar PV) or directly 
approach their local lending institution. Drawing local banks into the LCR space can help 
GIBs to grow their target markets, as many potential borrowers have already established 
banking relationships with their lenders. GIBs can support and provide capital through 
on-lending to local banks to ensure they are able to offer attractive loans. 

Some local banks already offer financing products specifically designed to serve 
renewable energy and efficiency borrowers. However, the majority of lenders are 
unaware of, or averse to, investing in this growing market due to perceived repayment 
risk or limits on unsecured lending. Much of this perception is due to short technology 
track records or uncertainty regarding technology performance, especially for energy 
efficiency investment. In addition, local lenders often do not account for the expected 
financial savings of an energy investment during the underwriting process and instead 
focus on the pure credit rating of the borrower. Based on this approach, banks 
overestimate the repayment risk and as a result limit the pool of acceptable borrowers, 
require high interest rates or provide short loan tenors.  
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These financial drawbacks are often compounded by limited marketing and consumer 
engagement by local banks. The most common way for a potential borrower to learn 
about an available lending product is through a contractor or service provider that 
assesses or installs the renewable or efficient technology. If the local lender has not 
informed contractors about available financing, the information may never reach 
customers. Even in cases where contractors are able to direct customers to a local bank, it 
is often the customer’s responsibility to co-ordinate the activity of the bank and the 
contractor. This may prove to be a significant barrier to adoption for customers that are 
unsure of the merits of such an investment. 

GIBs can crowd in more private investment from local banks either by directly 
partnering on retail lending or by purchasing lenders’ loans to provide liquidity. Direct 
partnership with local lenders could involve co-lending to borrowers or offering lenders a 
credit enhancement to incentivise more lending activity. Connecticut’s Smart-E Loan 
Program takes the latter approach, offering a loan loss reserve to local banks that provide 
energy efficiency or renewable loans to residential customers. Connecticut also has 
co-lended to several projects, including a 15 MW grid-tied fuel cell, a 5 MW grid-tied 
wind facility and a 2 MW anaerobic digestion facility, in each case using subordinated 
debt at interest rates ranging from concessional to market rate. Malaysia’s experience 
with Islamic banks is discussed in Box 3.1.  

Box 3.1. Islamic finance and Malaysia’s Green Technology Financing Scheme 

Malaysia is considered a pioneer in Islamic finance with a strong and growing Islamic 
banking sector. Islamic banking, also known as sharia-compliant banking, is consistent with 
principals of the Sharia (Islamic rulings). The Sharia prohibits payment or acceptance of interest 
charges for lending and also prohibits supporting activities that are considered to be sinful, such 
as alcohol consumption or gambling.  

Malaysia’s Green Technology Financing Scheme (GTFS) believes the principles of Islamic 
finance are well aligned with green and socially responsible investing and is actively working 
with Islamic banks to attract private capital. GreenTech Malaysia’s CEO, Ahmad Hadri Haris, 
said, “We have identified Islamic banking as a platform, as it is based on the promotion of value 
and good practices.” All Islamic banks are eligible to become participating financing institutions 
under the GTFS’ loan guarantee programme and Islamic financing accounts for 40% of all funds 
granted under the GTFS (Bank Negara Malaysia, 2014). 

Sources: Bank Negara Malaysia (2014), “Islamic finance: Ready to finance a greener world”,  
www.mifc.com/?ch=28&pg=72&ac=88&bb=uploadpdf; Bernama (2014), “Greentech Malaysia to approve 
more funds”, 4 February, www.ibfim.com/img/media-centre/media-coverage/media-coverage-
20140204.pdf. 

GIBs could also directly on-lend to local banks. Multilateral development banks have 
significant experience with this strategy. For example, the European Investment Bank 
lends to local banks which in turn on-lend to smaller borrowers. Sub-national GIBs are 
particularly well suited for this kind of activity due to their knowledge of local banks and 
market conditions. An alternative strategy would be for a GIB to launch a fund that 
purchases renewable energy loans from a local lender to remove the origination burden 
from the GIB and to encourage local banks to become familiar with renewable energy 
loans. This addresses a concern held by local banks that renewable energy loans are 
illiquid assets that will remain on the bank’s balance sheets with no way to recapitalise 
the pool of loans. 
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Investment banks 
Investment banks are increasingly active in LCR investment and can be valuable 

private investment partners for GIBs. For example, the investment banking and financial 
services corporation Citi announced a ten-year, USD 100 billion commitment to finance 
sustainable growth in 2015 (Citi, 2015). In 2014, Bank of America launched the Catalytic 
Finance Initiative, with a goal to stimulate at least USD 10 billion in renewable energy 
projects (Bank of America, 2014). Since then, the Initiative has evolved into a consortium 
that includes other financial organisations with their own capital commitments. In April 
2016, the consortium committed USD 8 billion towards “high-impact sustainable 
investments” (IFC, 2016).  Investment banks are capable of channelling large amounts of 
invested capital. GIBs can work with investment banks to identify investment 
opportunities that are attractive for both parties. 

In addition to direct investment, investment banks can help GIBs mobilise large pools 
of capital through securitisation, especially as securitisations increase in scale and when 
expertise in asset-backed debt securitisation is required. For an investment bank to 
underwrite a security issuance, it must be comfortable taking on the debt and risk 
associated with the underlying investment. Investment banks can be hesitant to be the 
first mover on a new type of transaction, and GIBs can support securitisations by 
standardising the underlying loans and credit requirements and by warehousing smaller 
loans into a large portfolio.  

Institutional investors 
Institutional investors are an important potential source of alternative capital for 

domestic LCR infrastructure investment. They include insurance companies, pension 
funds, investment funds, public pension reserve funds, foundations, endowments and 
other forms of institutional savings. In OECD countries alone, these investors held 
USD 93 trillion2 of assets in 2013 (OECD, 2014a; 2014b). Despite their significant size, 
institutional investors’ asset allocation to direct infrastructure investments in general 
remains small, less than 1% for large OECD pension funds, and the “green” investment 
component remains even more limited. This investment is constrained for a variety of 
reasons, including regulatory and policy uncertainty, a lack of suitable financing vehicles, 
investor inexperience with direct investing in new technologies and asset classes, as well 
as market and government failures (OECD, 2015). Institutional investors often seek 
long-term and low-risk investments, and allocate significant amounts of capital 
domestically. Institutional investors are also generally uncomfortable taking on 
construction risks or being the first movers into a new market. 

Some GIBs are looking to engage institutional investors as the deepest and most 
accessible pool of global capital. In an initial study on the prospect of creating a green 
investment bank in the United Kingdom, Ernst & Young (2010) emphasised the 
importance of creating investment opportunities attractive to institutional investors as 
well as actively interacting with these investors during the design phase of the institution. 
Ernst & Young (2010) recommended that the UK Green Investment Bank “act as a bridge 
between institutional capital and ultimate investments” and “should be strategically 
structured to appeal to the widest and deepest sources of capital as possible”. The 
Chairman of the Board of the UK Green Investment Bank also highlighted the importance 
of engaging institutional investors in an address at a National Association of Pension 
Funds Conference (UK Green Investment Bank, 2014b). The initial concept for 
NY Green Bank also envisioned direct engagement with institutional investors. The 
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original petition to provide the bank’s initial capitalisation proposed that “the Bank could 
execute a debt securitisation, through which investors interested in holding long-term 
debt, such as pension funds, could invest in longer term securities, while those banks 
preferring shorter loan terms would be able to exit their investments earlier” (New York 
Public Service Commission, 2013). To date, GIBs have attracted institutional investment 
using a variety of instruments and funds, risk mitigants and transaction enablers, which 
are outlined below.  

 Cornerstone stake: A cornerstone investment refers to a large investment in a 
company or fund that occurs early in the investment process so as to play a 
demonstration role and attract other investors. GIBs have taken cornerstone stakes 
to attract pension and insurance capital. 

 Co-investing: GIBs can co-invest by providing debt or equity for a project or 
company. This investment can support new investment or help to recycle capital 
through refinancing. For example, the UK Green Investment Bank participated in 
a loan consortium to refinance a stake in the Walney Offshore wind farm owned 
by Ampere Equity Fund and Dutch pension fund PGGM.  

 Issuing green bonds: Bonds are an asset class favoured by institutional investors. 
NYSERDA, the parent agency of NY Green Bank, issued a USD 26 million bond 
in 2013 to securitise a portfolio of residential and small commercial sector energy 
efficiency loans. The bond used an innovative structure and federal tax benefits to 
secure an AAA rating (CE+BFI, 2013).  

 Developing funds: The UK Green Investment Bank created a fund that will invest 
in multiple offshore wind projects. The fund is designed to appeal to institutional 
investors that may seek exposure to assets such as offshore wind but would be 
unlikely to risk investing in a single project (Shankleman, 2014).  

 Selling loan portfolios: The Connecticut Green Bank secured USD 100 million 
from a Real Estate Investment Trust (REIT) in December 2015 for its C-PACE 
programme. The REIT has committed to fund a portfolio of PACE financings 
being originated by the bank for energy updates in commercial buildings. The 
REIT can be considered institutional money as it is publicly traded and as 
investment in REITs tends to be dominated by institutional investors (personal 
communication with Bert Hunter, Connecticut Green Bank, 1 February 2016). 

 Loan warehousing to facilitate securitisation: GIBs can structure prospective 
investment opportunities to have long-term cash flows that will be attractive to 
institutional investors. The Connecticut Green Bank and NY Green Bank have 
designed loan-bundling programmes to facilitate securitisation or sell-offs to 
larger investors. For example, the Connecticut Green Bank warehoused and 
securitised its commercial energy efficiency PACE loans and sold them through a 
private placement to Clean Fund, an institutional investor specialised in PACE 
investments (Lombardi, 2014). 

Individual retail investors 
In many financial markets, LCR infrastructure investment opportunities for 

individuals are limited. Renewable energy and energy efficiency projects face barriers to 
raising capital through public capital markets, and due to limited offerings it is difficult 
for individuals to buy stock in a project or group of projects, or to purchase shares in 
LCR-specific funds.  
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GIBs can directly or indirectly facilitate individual retail investment in LCR 
infrastructure through partnering with “crowdfunding” investment platforms to pool 
individual projects. GIBs have already demonstrated the use of these types of 
partnerships: in 2014, the Connecticut Green Bank sold a portion of a solar loan fund to 
Solar Mosaic, a solar-specific crowdfunding platform, which in turn has funded those 
loans through individual, crowdsourced investments (Business Wire, 2014).  

GIBs can indirectly facilitate individual retail investment by building the structures 
needed to link renewable energy investment with public capital markets and create 
needed scale and consistency. For example, GIBs can pool small loans involving similar 
technologies and underlying credit risks and can set credit parameters so that only 
borrowers above a certain credit score are eligible.  

Specialised service and financing firms 
GIBs can work with specialised renewable energy and energy efficiency financing 

firms, such as energy service companies (ESCOs)3 or solar PV lease or power purchase 
agreement (PPA) providers, to offer customers an integrated energy service and financing 
solution, subject to these providers’ constraints. For instance, ESCOs prefer to serve large 
commercial or industrial customers that have large facilities and high credit ratings, while 
solar PV leasing and PPA firms often may only offer financing to residential customers 
with high credit scores.  

A GIB can also provide a credit enhancement to a specialised firm to extend its 
market reach. In 2014, NY Green Bank announced that it had reached an agreement in 
principle to provide a credit facility (corporate loan or collection of loans) to Ameresco, a 
large national ESCO, to be used in partnership with private third-party financing to 
address underserved segments of commercial and industrial energy efficiency markets 
(NY Green Bank, 2014). 

Notes 

 

1. The Masdar Clean Tech Fund was launched in 2006 and is co-managed by Masdar 
Capital, Consensus Business Group and Credit Suisse (Masdar, 2012b). This 
USD 250 million venture capital fund invests in early-stage clean technologies. 
Masdar’s second fund (USD 290 million), the DB Masdar Clean Technology Fund, 
was developed in conjunction with Deutsche Bank and invests in renewable energy, 
environmental resources, and energy and material efficiency (Masdar, 2012a). 

2. This figure includes assets of pension funds and insurance companies which may be 
also counted in investment funds. 

3. An ESCO acts as a third-party installer and financier for building efficiency upgrades. 
ESCOs are able to offer building owners energy savings through efficiency with no 
upfront cost, with financing paid back over time by the ESCO sharing a portion of the 
energy savings over time. ESCOs may offer equipment financing as part of their 
services and typically only serve large and credit-rated industrial customers. 
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Chapter 4. 
 

Green investment banks and energy efficiency 

This chapter discusses how green investment banks are working to reduce barriers for 
private investment in energy efficiency and explores the range of interventions they use to 
scale up energy efficiency investment. It also describes the investment partnerships that 
green investment banks pursue in the field of energy efficiency. 
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Key takeaways 

 Energy efficiency represents a massive investment opportunity across multiple 
sectors, such as industry, buildings and power generation, with a global market 
valued in the hundreds of billions (USD). Green investment banks are addressing 
multiple barriers to energy efficiency investment in buildings, including: 

 small average investment size and relatively high transaction costs 

 the need for long-term capital to match the flow of savings 

 difficulty in measuring or underwriting energy savings 

 lack of familiarity among private investors. 

 Many of the investments green investment banks mobilise are undertaken in 
urban areas where 54% of the world’s population lived in 2014 and where 66% is 
projected to live by 2050. 

 Green investment banks use a range of credit-enhancement and direct investment 
mechanisms to deploy public capital and leverage private investment in energy 
efficiency. 

 On-bill financing and linking energy efficiency loan repayment to tax payments 
through tax liens are two innovative structures that increase the chances of 
repayment and reduce risks for the lender. 

 Green investment banks are developing efficiency-focused funds and providing 
direct lending and leasing offerings to fill gaps in the efficiency lending 
marketplace. 

 Green investment banks can attract large institutional investors by warehousing 
smaller energy efficiency loans and then selling those loans at scale through 
securitisation. 

Introduction to energy efficiency investment 

The opportunity of increased energy efficiency and key sectors  
The International Energy Agency (IEA) describes energy efficiency as the “first fuel” 

because energy efficiency improvements satisfy more energy demand than any single 
fossil fuel (IEA, 2014a).1 Energy efficiency investments are a central part of national 
greenhouse gas (GHG) emissions mitigation strategies and energy planning as they 
reduce energy consumption, lower GHG emissions and provide savings from avoided 
investments in generation capacity and transmission and distribution. They also provide 
multiple benefits beyond GHG reductions, such as reduced air pollution and improved 
energy security (Box 4.1). 

Significant energy efficiency opportunities exist across all sectors. However, due to 
the many barriers that limit the uptake of energy efficiency, such as split incentives, 
information failures and subsidised energy prices, the IEA estimates that two-thirds of 
“economically viable”2 energy efficiency potential will remain unrealised (IEA, 2014b). 
As transport and industry have already made important energy efficiency gains, the 
sectors with the greatest unrealised potential for energy efficiency are buildings and 
power generation (IEA, 2014b). This chapter focuses primarily on green investment bank 
(GIB) activities to facilitate the financing of energy efficiency projects in buildings, many 
of which are undertaken in cities (Box 4.2). 
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Box 4.1. The multiple benefits of energy efficiency 

Improving energy efficiency can provide a range of benefits to different stakeholders. The 
IEA study Capturing the Multiple Benefits of Energy Efficiency identified 15 distinct benefits of 
energy efficiency. These include: 

 macroeconomic development through energy efficiency investment that can increase 
employment and economic activity 

 reduced strain on public budgets through reduced government expenditures on fuel for 
heating, cooling and lighting 

 improved health and well-being as a result of energy efficiency retrofits and 
weatherisation programmes that can reduce respiratory, cardiovascular and allergy risks, 
and stress 

 greater industrial productivity through energy efficiency can enhance competitiveness, 
increase productivity and improve working environments 

 improved energy delivery though reduced energy generation, transmission and 
distribution costs, greater system reliability and less volatility in wholesale markets. 

Governments can employ a range of measures and policies to stimulate demand for energy 
efficiency investments. For example, green investment banks can serve as a key element of a 
country’s (or sub-national jurisdiction’s) policy framework for energy efficiency investment. At 
the international level, there is increasing recognition of the importance of domestic policies to 
support energy efficiency investment. In October 2015, G20 Energy Ministers welcomed the 
Voluntary Energy Efficiency Investment Principles for G20 Participating Countries.  

Sources: Ryan, L. and N. Campbell (2012), “Spreading the net: The multiple benefits of energy efficiency 
improvements”, IEA Energy Papers, No. 2012/08, OECD Publishing, Paris, 
http://dx.doi.org/10.1787/20792581; IEA (2014b), Capturing the Multiple Benefits of Energy Efficiency: A 
Guide to Quantifying the Value Added, International Energy Agency, Paris, 
http://dx.doi.org/10.1787/9789264220720-en; UNEP FI (2015), “Voluntary Energy Efficiency Investment 
Principles for G20 Participating Countries”,  www.unepfi.org/fileadmin/energyefficiency/EnergyEfficiency
InvestmentPrinciples.pdf (accessed 25 January 2016). 

 

Box 4.2. Green investment banks mobilising green investment in cities 

Many of the investments green investment banks (GIBs) mobilise are undertaken in urban 
areas, where 54% of the world’s population lived in 2014 and where 66% is projected to live by 
2050. For example, Australia’s GIB, the Clean Energy Finance Corporation, is providing finance 
to help the city of Melbourne undertake an AUD 30 million programme of clean energy 
initiatives to help it reach its goal of zero net emissions by 2020. GIBs’ energy efficiency 
activities focus particularly on buildings, which account for 19% of global GHG emissions. 

Sources: UN DESA (2014), World Urbanization Prospects: The 2014 Revision, Highlights, United Nations 
Department of Economic and Social Affairs, Population Division, New York,  
http://esa.un.org/unpd/wup/Highlights/WUP2014-Highlights.pdf; IPCC (2014), “Summary for 
policymakers”, in: Edenhofer, O. et al. (eds.), Climate Change 2014: Mitigation of Climate Change, 
Contribution of Working Group III to the Fifth Assessment Report of the Intergovernmental 
Panel on Climate Change, Cambridge University Press, Cambridge, United Kingdom and New York, 
New York,  www.ipcc.ch/pdf/assessment-report/ar5/wg3/ipcc_wg3_ar5_summary-for-
policymakers.pdf; CEFC (2015c), “Factsheet: CEFC and the city of Melbourne accelerate sustainability 
initiatives”, October, Error! Hyperlink reference not valid. 
www.cleanenergyfinancecorp.com.au/media/107528/cefc-factsheet_cityofmelb_lr.pdf.  
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Financing investment in energy efficiency 
The IEA valued global energy efficiency markets at between USD 310 billion and 

USD 360 billion in 2012, with high potential for growth (IEA, 2014a). Capital and 
savings from individuals, businesses and governments account for over half of this 
market. In order to achieve the full potential of energy efficiency, investment from other 
sources will be crucial.  

Energy efficiency finance tools can be adapted to suit the investment needs and 
structures of various sectors and borrowers and can take the form of loans, bonds and 
equity investment. On-bill finance, performance contracting and leasing are also used as 
financing mechanisms.  

While the private sector is a key energy efficiency investor, with commercial banks 
leading, the public sector plays an important role by catalysing additional private 
investment and improving energy efficiency in public buildings, state-owned industries 
and other public infrastructure (IEA, 2014a). Governments can reduce high transaction 
costs and risk by facilitating standardisation, creating loan warehouses or providing loan 
guarantees.  

Public financial institutions (PFIs), discussed in Chapter 1 and Annex 1.A1, are 
investing significant amounts of capital in energy efficiency. An OECD working paper on 
“Public financial institutions and the low-carbon transition” provides case studies of 
five PFIs and highlights their role in mobilising investment in renewable energy and 
energy efficiency (Cochran et al., 2014). These institutions are generally much larger than 
GIBs, and as such, their investments in energy efficiency are also at a greater scale. For 
example, the German development bank KfW made an estimated EUR 6.5 billion in 
lending commitments for residential energy efficiency in 2011 (Cochran et al., 2014).3  

Bilateral and multilateral development banks are also active in supporting energy 
efficiency investment through a range of interventions including making direct 
investments and providing risk mitigants and transaction enablers. For example, the 
Inter-American Development Bank (IDB) provided a USD 50 million line of credit to 
energy service companies which will originate and pool energy efficiency loans to 
Mexican small and medium-sized enterprises. The IDB will also provide up to 
USD 25 million in partial credit guarantees for the subsequent securitisation of the loan 
pool (IDB, 2014).  

International climate finance funds such as the Climate Investment Funds (CIFs) and 
the Green Climate Fund (GCF) also target energy efficiency. For example, the European 
Bank for Reconstruction and Development (EBRD) and the Clean Technology Fund 
(CTF) launched a USD 350 million fund in 2014 to support residential energy efficiency 
programmes in Turkey through on-lending to local banks (Rosca, 2014). 

Barriers to scaling up energy efficiency investment 
Barriers to energy efficiency investment are generally well understood and often 

specific to the particular type of energy efficiency investment. High up-front costs are one 
type of barrier which is also common to renewable energy projects. Other barriers such as 
the principal-agent problem, where parties such as a landlord and tenant have different 
objectives and unequal access to information, are specific to energy efficiency investment 
(IEA, 2014a; 2014b). There are also a number of barriers that apply specifically to the 
finance element of energy efficiency investment (Box 4.3). 



4. GREEN INVESTMENT BANKS AND ENERGY EFFICIENCY – 77 
 
 

GREEN INVESTMENT BANKS: SCALING UP PRIVATE INVESTMENT IN LOW-CARBON, CLIMATE-RESILIENT INFRASTRUCTURE © OECD 2016 

Box 4.3. Barriers to increasing the supply of energy efficiency finance 

There are many barriers to energy efficiency investment. These barriers include the 
following: 

 Small project size: Projects are often diffuse and too small to be attractive to lenders. As 
a result, project development and implementation costs are higher.  

 Transaction costs: Companies may not apply for grant or loan programmes because 
filling out forms or reporting on energy savings is burdensome. Companies may also 
lack the technical expertise to implement energy efficiency projects. This is a significant 
factor affecting access to finance for businesses, particularly for small and medium-
sized enterprises. 

 Intangibility: Financial institutions may not consider energy savings (i.e. avoided energy 
costs) to be a potential source of cash flow that could be used for debt repayments. This 
is particularly problematic in industry, where a significant amount of savings can be 
achieved by altering processes rather than investing in new assets.  

 Lack of harmonised monitoring and verification (M&V) protocols: Independent 
assessment of projects using M&V protocols is needed to win the trust of financiers, as 
energy savings typically change over time depending on production volumes, process 
changes and equipment degradation.  

 Lack of data and skills to assess transactions and risk: A lack of transparent data and 
research makes it difficult to compare performance and attract investors. Performance 
data for energy efficiency projects are not collected systematically. 

 Lack of financial instruments and funds with attributes that are attractive to institutional 
investors: Few available financial instruments and funds have the investment grade 
ratings, low transaction costs and liquidity that would be attractive to institutional 
investors.  

 Policies and regulations that favour investment in unabated fossil-fuel intensive 
activities: Inconsistent policy signals, such as continued support for fossil fuel use, low 
or no carbon prices, and unpredictable changes to energy efficiency policies can limit 
the attractiveness of energy efficiency investments.  

 Financial regulations with unintended consequences: International financial regulations 
to increase banks’ level of capital and reduce their exposure to long-term debt may 
discourage long-term investments in areas such as energy efficiency. 

Source: IEA (2014a), Energy Efficiency Market Report 2014, International Energy Agency, Paris, 
http://dx.doi.org/10.1787/9789264218260-en. 

Role of green investment banks in energy efficiency investment 

GIBs are joining other actors in efforts to promote private investment in energy 
efficiency projects. To capitalise on the opportunities energy efficiency presents to reduce 
energy consumption, lower GHG emissions and generate returns for private investors, 
several GIBs have launched energy efficiency programmes and invested in energy 
efficiency projects. Many GIBs also have a strategic mandate to promote job creation and 
economic growth. Energy efficiency investment can satisfy these mandates as projects 
typically require on-the-ground contractor labour and can spur business development. 
Table 4.1 highlights the energy efficiency investment offerings found at operational GIBs 
to date. 
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Table 4.1. Green investment bank energy efficiency offerings 

Entity Energy efficiency financing (target sector) 
Clean Energy Finance Corporation (CEFC) 
(Australia) 

– On-bill financing (commercial) 
– Efficiency fund (manufacturing) 
– Corporate financing (commercial) 
– Debt fund (local government) 
– Pass-through concessional loan (commercial equipment and vehicles) 

Connecticut Green Bank 
(Connecticut, United States) 

– Loan loss reserve (residential) 
– Credit enhancement (commercial, multi-family housing) 
– Property-assessed clean energy (PACE) origination and warehousing 

(commercial) 
Malaysia Green Technology Corporation 
(GreenTech Malaysia) 
(Malaysia) 

– Loan guarantees (commercial, municipal, universities, hospitals, schools) 

NY Green Bank 
(New York, United States) 

– Efficiency fund (commercial) 
– Equipment leasing (commercial) 
– Warehousing and credit enhancement (residential) 

Technology Fund 
(Switzerland) 

– Loan guarantees (innovative technologies) 

UK Green Investment Bank 
(United Kingdom) 

– Efficiency fund (non-residential including hospitals) 
– Corporate financing (municipal lighting) 

A challenge facing GIBs in their effort to scale up energy efficiency investment is a 
lack of demand, as manifested by low uptake reported by some lenders that offer 
traditional energy efficiency products. GIBs report that when they ask banks to consider 
new or increased efficiency lending, banks sometimes assert that increased financing is 
unnecessary due to low demand. Commercial banks may deny the existence of a 
financing gap (and therefore the need for GIB interventions) based on their view that 
financing is available but unused. However, other factors may impact demand for 
financing.   

The lack of demand for energy efficiency finance can be a result of insufficient or 
ineffective marketing efforts or a lack of co-ordination with contractor networks. With 
respect to marketing, successful energy efficiency financing programmes tend to be 
simple, are tailored to a target market and place minimal burden on the customer. 
Efficiency upgrades are rarely something a customer actively seeks, so an efficiency 
financing product is typically “sold” rather than “bought”. With respect to contractors, 
successful financing products tend to be integrated with the efficiency service itself, easy 
to understand and repayable through minimal additional effort (e.g. through on-bill 
payments or tax payments). To increase demand, banks can inform contractors that they 
offer this financing product and encourage them to inform customers (DeVries, 2015).  

Unattractive financing terms can also reduce demand for energy efficiency 
investments. Energy efficiency financing offered at high rates or with short tenors may 
impede cost-effective projects. In contrast, offering loan tenors and payment schedules 
and amounts to align with project savings can allow borrowers to save money on a 
monthly basis. For example, the UK Green Investment Bank has developed a tailored 
lending programme for local municipalities that is initially focused on street lighting 
upgrades and that matches payment schedules to when project savings are generated.  

Successful GIB energy efficiency activities to date have highlighted the importance of 
designing “whole market” solutions and financing “whole building” efforts. “Whole 
market” solutions call for differentiated marketing and finance approaches for different 
segments of the local efficiency market, such as new buildings, buildings to be renovated, 



4. GREEN INVESTMENT BANKS AND ENERGY EFFICIENCY – 79 
 
 

GREEN INVESTMENT BANKS: SCALING UP PRIVATE INVESTMENT IN LOW-CARBON, CLIMATE-RESILIENT INFRASTRUCTURE © OECD 2016 

government-owned buildings, residential homes, commercial properties, etc. A “whole 
building” approach considers synergies involving efficiency upgrades and other 
renovations in buildings. For example, the Connecticut Green Bank has found that 
commercial buildings scheduled for renovation for some other purpose are the ideal target 
for energy efficiency lending. In addition, a majority of buildings suitable for energy 
efficiency investing are also good candidates for rooftop solar or combined heat and 
power (CHP) facilities.  

GIBs understand that without origination of projects, very little market activity will 
occur. To provide advice and one-stop shopping for residential and commercial building 
owners, a GIB operating at the retail level may design an integrated financing and 
efficiency offering in partnership with local lenders and origination firms. Alternatively, a 
GIB may provide its own origination services or may on-lend to firms that in turn extend 
loans to building owners.   

Some GIBs also facilitate market development by using aggregation techniques to 
build portfolios of similar loans large enough to attract private investors. For example, the 
Connecticut Green Bank issues energy efficiency loans to individual projects for 
commercial buildings and sells the cumulative portfolio to private investors in order to 
recapitalise the pool (US Department of Energy, 2014). Other GIBs like NY Green Bank 
and Australia’s Clean Energy Finance Corporation (CEFC) have taken a wholesale 
approach, offering warehouses and lines of capital that project developers and lenders can 
draw upon to directly finance projects. Both approaches help to overcome investment 
barriers associated with small and disparate projects.  

To facilitate pooling or bundling of loans, GIBs can increase standardisation by 
creating consistent loan documentation and technical assessment processes. The wide 
range of documentation, processes and project types can make it costly for investors to 
underwrite energy efficiency loans and also inhibits the creation of secondary markets for 
energy efficiency. Selling a portfolio of loans, either through private placement or public 
securitisation, requires a certain level of consistency across the loan within the portfolio. 
GIBs can promote standardisation in their deals to create greater uniformity across the 
market (Lowder and Mendelsohn, 2013). 

Risk mitigation techniques are often used for energy efficiency projects that have 
very low project risk but still require additional support to make private lenders 
comfortable to participate in the projects. Risk mitigation may be provided through 
subordinated debt investments, loan loss reserves or loan guarantees. GreenTech 
Malaysia provides loan guarantees for energy efficiency investments, with varying fee 
schemes (GTFS, 2014). The Connecticut Green Bank’s Smart-E Loan Program offers a 
standard loan loss reserve to local banks that make residential energy efficiency loans. In 
exchange for use of the reserve, lenders must provide loans below a maximum rate and 
longer than a minimum term. 

GIBs employ these strategies through a range of different financing structures. A set 
of increasingly common techniques is used to overcome barriers and facilitate energy 
efficiency investment, while fulfilling the GIBs’ mission of expanding efficiency markets 
by leveraging private investment. The following sections and Table 4.2 highlight the 
types of GIB energy efficiency investments and risk-mitigating and transaction-enabling 
offerings.  
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Table 4.2. Types of green investment bank energy efficiency investments by entity 

Entity On-bill 
financing PACE Credit 

enhancements 
Efficiency 

funds 
Direct 

lending Leasing Warehousing 

Clean Energy Finance Corporation (CEFC) 
Australia X X  X X X X 

Connecticut Green Bank 
Connecticut, United States In development X X  X  X 

Malaysia Green Technology Corporation 
(GreenTech Malaysia) 
Malaysia 

  X     

NY Green Bank 
New York, United States   X X  X X 

Technology Fund 
Switzerland   X     

UK Green Investment Bank  
United Kingdom    X X   

Energy efficiency instruments and funds 

In addition to making private investment less risky and costly, GIBs also directly 
invest public capital in energy efficiency projects. GIBs use a range of investment 
financing instruments, including dedicated efficiency funds, direct loans, equipment 
leases and warehousing for smaller efficiency loans. By directly investing, GIBs create 
opportunities for private sector co-investment, thereby mobilising private investment into 
underserved markets. 

Energy efficiency funds 
GIBs have created numerous project-based funds to provide loans to or otherwise 

support energy efficiency projects (UK Green Investment Bank, 2014a; CEFC, 2015a). 
GIBs may act directly as the marketer and underwriter for each loan, or partner with a 
private actor who is responsible for finding projects and disbursing loans. These funds 
demonstrate to the market that energy efficiency investments can be profitable and 
provide sufficient size to attract larger investors, such as investment banks or institutional 
investors. 

In February, 2014 the UK Green Investment Bank formed a GBP 50 million energy 
efficiency partnership with Société Générale Equipment Finance, with each party 
committing GBP 25 million. The partnership will provide loans for CHP plants, boilers, 
building retrofits, lighting or energy reduction technologies for production processes. 
Loans will be structured so that repayments are less than the value of energy savings, 
meaning borrowers can save money on day one of the loan (UK Green Investment Bank, 
2014a). Similarly, Australia’s CEFC formed an energy efficiency fund with 
Commonwealth Bank, with each party investing AUD 50 million. The fund will make 
individual loans in the range of AUD 500 000-5 million, aimed at reducing energy costs 
(CEFC, 2015a).  

Corporate finance for efficiency products 
GIBs may provide direct corporate financing to companies to undertake energy 

efficiency projects and upgrades on their own buildings. Though corporations may 
recognise that investing their own resources in energy efficiency can create a positive 
return, other capital projects are typically given higher priority. Direct corporate finance 
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addresses this challenge by enabling companies to implement projects without using their 
own capital. Australia’s CEFC has directly financed a range of projects including: 
improving energy efficiency in lighting, heating and insulation at a local aquatic centre; 
cutting energy consumption through improved ventilation and LED lighting in a Brisbane 
office block; and helping a local council building reduce energy costs through improved 
air conditioning and energy-efficient lighting (CEFC, n.d.). The corporate loan facility 
funded by the UK Green Investment Bank to promote street lighting energy efficiency is 
discussed in Box 4.4. 

Box 4.4. UK Green Investment Bank’s municipal street-lighting loan 

There are over 7 million street lights in the United Kingdom which generate over 
GBP 300 million in electricity costs. The electricity needed to power street lights produces 
1.3 million tonnes of CO2 annually, equivalent to the emissions of 330 000 cars on the road or 
674 000 households. Despite the financial and environmental case for improved energy 
efficiency, fewer than 1 million street lamps are energy efficient. 

To encourage municipalities to make the switch to low-energy lighting, the UK Green 
Investment Bank created an innovative “Green Loan” product in 2014 for municipalities which 
is specifically tailored to help cities upgrade their street lighting to more energy-efficient light 
emitting diodes (LEDs). The efficient lighting technology produces energy savings that exceed 
the cost of the loan payment, allowing borrowers to be cash-flow positive throughout the period 
of the loan. The product’s fixed rates and terms designed to match the payback period allow 
cities and towns to enjoy net savings on their street lighting from day one of the project and 
municipalities save 80% of their lighting costs. By using this product, participating 
municipalities reduce their operating budgets and take advantage of investment opportunities 
that otherwise would be left untapped because of competing investment needs deemed to be of 
higher priority. 

Source: UK Green Investment Bank (2014b), “Low energy streetlighting: Making the switch”, Market 
Report, UK Green Investment Bank, February,  www.greeninvestmentbank.com/media/5243/gib-market-
report-low-energy-streetlighting-feb-2014-final.pdf. 

In another example, Australia’s CEFC has financed National Australia Bank via a 
corporate bond purchase in exchange for offering a concessional loan product for 
financing equipment and vehicles that meet CEFC standards of efficiency. The “Energy 
Efficient Bonus” is offered to the end user as a 70 basis point (0.7%) discount from the 
prevailing equipment finance rate. This provides equipment sales persons with a talking 
point about energy efficiency and entices the purchaser to compare the costs of a more 
efficient product with the costs of less efficient products that do not qualify for the bonus 
(CEFC, 2015b). 

Equipment leasing  
Through an equipment lease, the lessor maintains ownership and the lessee makes 

regular payments. The lessee gets the benefits of using the new equipment – in this case 
the reduced energy cost – without having to use internal resources to pay for the 
equipment upfront. This financing method allows borrowers looking for new 
energy-efficient equipment to replace one operating expense (energy) with another (lease 
payments) without making a capital expenditure. The corporate balance sheet is therefore 
unaffected by the lease and there may also be tax benefits from lease payment deductions 
(NRDC, 2011). 
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In 2014, NY Green Bank announced the creation of an energy equipment financing 
fund. In partnership with Bank of America Merrill Lynch, NY Green Bank announced an 
agreement in principle to co-invest long-term capital aimed at expanding commercial 
market offerings for equipment leasing and enabling deeper energy retrofits (NY Green 
Bank, 2014). The fund will finance public and private sector renewable energy projects, 
including renewable energy, energy efficiency and CHP.  

Risk mitigants and transaction enablers for energy efficiency investment 

GIBs are engaged in a range of activities to reduce the risk of energy efficiency 
investments or to help lower the high transaction costs often associated with energy 
efficiency projects. Investment in energy efficiency projects is often unsecured, with the 
lender unable to claim ownership of a physical asset in the event of default. Due to the 
lack of collateral and associated risks, interest rates may be high, reducing the 
attractiveness of energy efficiency loans. To address this challenge, several GIBs use new 
mechanisms such as on-bill finance and property-assessed clean energy (PACE) 
financing, which allow energy efficiency loans to be paid back through utility bills or 
property taxes, reducing repayment risk. GIBs can also offer traditional risk mitigants 
such as loan guarantees or first-loss provisions. 

Guarantees 
Malaysia’s Green Technology Financing Scheme (GTFS) offers loan guarantees to 

energy efficiency projects. Properly certified green projects may seek loans from 
participating commercial banks, which in turn receive a 60% loan repayment guarantee 
from the GTFS. A broad range of energy efficiency technologies and solutions are 
eligible for the guarantee (GTFS, 2012). In addition to guaranteeing loan repayment, 
GIBs could (in principal) guarantee the energy savings achieved through an efficiency 
project to increase consumer confidence and spur investment.  

On-bill finance 
In the most basic on-bill finance structure, a lender issues a loan to a borrower for an 

energy efficiency project. Instead of having the lender send a loan repayment bill to the 
borrower, the cost of repayment is listed directly on the monthly energy utility bill the 
borrower already receives. The utility collects payment from the borrower and remits the 
payment back to the lender. This technique is attractive for the borrower because bills are 
consolidated and the borrower can see on a single bill the reduced energy expenditure and 
the corresponding cost of the loan repayment. It is attractive for lenders due to the low 
historical default rate of utility bills compared to unsecured consumer financing (State 
and Local Energy Efficiency Action Network, 2014). The additional repayment security 
can lower the interest rate on the loan, as in the case of Australia’s CEFC’s on-bill 
finance programme described in Chapter 3 (Origin, n.d.). 

On-bill finance can be enhanced to provide even greater lender security by creating a 
tariff-based on-bill programme. Using this approach, the loan is tied to the utility meter of 
the building, not the individual borrower, so if a property is sold the loan stays with the 
building instead of the individual owner. This provides greater transparency for building 
sales and eliminates potential borrower concerns regarding cost recovery if a property is 
sold.  
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GIBs can support and facilitate on-bill finance by acting as the primary lender of an 
on-bill programme, aggregating a portfolio of loans that can then be sold to a private 
investor. GIBs could also co-invest with a private lender or provide a credit enhancement 
like a loan loss reserve to support loan origination provided directly by a private investor. 
GIBs could also play an administrative role, helping to establish a new on-bill programme 
by co-ordinating lenders, policy makers and regulators. 

Property-assessed clean energy 
Property-assessed clean energy, or “PACE”, is a form of renewable energy financing 

through which a borrower repays a loan through property taxes attached to the building 
that is being upgraded. When a PACE loan is issued, a new property tax lien is placed on 
the building that benefits from the energy efficiency improvement. By creating a lien, the 
loan repayment is treated like a new tax obligation on the borrower, with the building 
itself used as collateral. If a building owner does not pay their property taxes, the 
government can foreclose on the building and sell it in order to recover the unpaid tax 
obligation. Under PACE, the efficiency loan is treated the same way, with a penalty of 
foreclosure in the event the borrower does not repay the efficiency loan. This is a 
powerful tool to be applied to energy efficiency financing, which is typically why PACE 
statutes require PACE projects to be cash-flow positive from the start of the loan term 
(NREL, 2010).  

Much like on-bill financing, the lien makes repayment effortless for borrowers and 
creates increased security for lenders. Rather than treating an energy efficiency loan as 
unsecured consumer or corporate debt, banks can treat the PACE structure as a far more 
secure repayment which enables lower rates and longer term lending and attracts new 
investors. PACE financing is most commonly used in the United States. 

PACE financing programmes typically require enabling legislation and can be 
complex to implement. Many local jurisdictions have a long history of using tax liens and 
“special improvement districts” to facilitate investment in public infrastructure with 
repayment through property taxes. If, for example, a city decides to improve the local 
sewage system, it may issue a bond to pay for the improvement. To recover project costs, 
the city could identify the “special improvement district” and place a new property tax 
lien on all properties that benefit from the system. To enable PACE programmes, 
legislation must be passed that allows local tax-collecting jurisdictions to treat renewable 
energy investment like other infrastructure which can be repaid through tax liens. A given 
jurisdiction must then opt to allow the placement of these liens within its property tax 
base. PACE liens, unlike other infrastructure liens, are entirely voluntary and are only 
placed on buildings that receive a renewable energy loan. 

PACE programmes can be difficult to structure as they require legal authorisation and 
close co-ordination between lenders, local governments, programme administrators and 
contractors. In many states in the United States this complexity has hindered market 
growth. While many US states have passed PACE-enabling legislation, the tool is only 
used at scale in California for residential PACE and in Connecticut for commercial 
PACE. Growth is slowed not by lack of consumer demand but by inefficient legal and 
programme structures that place the burden on each local jurisdiction to create their own 
PACE programme with independent financing sources. The Connecticut Green Bank, 
however, has found notable success by centrally administering and financing a state-wide 
commercial energy efficiency programme (see Box 4.5 for details). Its “C-PACE” 
programme co-ordinates all commercial PACE activity in the state, originating loans with 
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public capital and then selling the portfolio of loans to private investors. The first 
portfolio sale of USD 30 million in early 2014 represented the first securitisation of its 
kind. Other US states are exploring the use of GIB financing to create similar commercial 
PACE programmes. 

Reducing transaction costs through warehousing 
Warehousing can be an element in many forms of energy efficiency financing, paired 

with tools such as PACE, on-bill financing or equipment leases. For example, the 
Connecticut Green Bank warehouses its PACE loans, which are then sold as a whole 
portfolio to private investors (described in Box 4.5). By using the warehouse structure, 
the Connecticut Green Bank is able to create consistency and address many small 
projects, and then aggregate them to a scale that is attractive for private investors. 

Box 4.5. The Connecticut Green Bank C-PACE programme 

The Connecticut Green Bank has implemented one of the most successful commercial 
building energy efficiency programmes in the United States, using the property-assessed clean 
energy (PACE) structure. The programme was launched in early 2013 and in less than two years 
the Green Bank has financed nearly USD 54 million in energy upgrades for 89 buildings. This 
accounts for about one-third of the commercial PACE market in the United States. More 
recently, the Green Bank has established a programme to facilitate private platforms to provide 
PACE financing, with the Green Bank retaining its central administration role. Other US states 
such as Rhode Island are exploring the use of a green investment bank (GIB) to facilitate similar 
commercial PACE programmes. 

Connecticut is one of 29 US states to pass PACE-enabling legislation, but it is the only one 
to have created a state-wide programme with centralised administration through a GIB. This 
structure was created to avoid the pitfalls of relying on individual jurisdictions to each create 
distinct programmes, guidelines and financing strategies. The Connecticut Green Bank provides 
a standardised approach for all commercial PACE deals in the state, allowing for greater scale. 
In addition, the Green Bank committed to educating municipalities, contractors, building owners 
and private banks about the programme. Many other states have found that private actors are 
slow to take on this public goods-generating role. Connecticut’s legislation also tasked the Green 
Bank with certifying that each PACE deal in the state meets a certain level of quality, as 
measured by the savings-to-investment ratio of the project. Each PACE project must have a 
savings-to-investment ratio above 1.0, meaning all projects must be cash-flow positive.  

As originally designed, the Green Bank intended to establish the PACE programme 
structures and then invite private lenders to originate loans, with the Green Bank co-ordinating 
with municipalities and approving deals. However, despite pre-approving multiple banks to 
participate in the programme, private lenders did not enter the market after the programme was 
launched as they were still hesitant to be the first investors in a new and unfamiliar structure. 
This led the Green Bank’s Board of Directors to authorise the origination of PACE loans using 
its own balance sheet and the creation of an internal USD 40 million warehouse which could be 
used to originate loans through contractor networks and direct marketing. Loans are currently 
issued at 5-6% rates, with terms up to 20 years, intended to match the useful life of the energy 
conservation measures. The Green Bank performs financial underwriting for each deal, and 
partners with a technical administration firm that produces detailed technical assessments, 
savings projections and return calculations to facilitate deal closing and approval. 
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Box 4.5. The Connecticut Green Bank C-PACE programme (continued) 

Figure 4.1. Connecticut Green Bank’s C-PACE enables secure efficiency investment at 
scale 

 

To leverage private capital and recapitalise the warehouse, in early 2014, the Green Bank 
invited bids from investors interested in purchasing the PACE loans. After achieving the 
necessary scale and creating project consistency, the offer attracted bids from numerous firms, 
including Clean Fund, a niche PACE investment firm and the eventual bid winner. Under the 
deal terms, Clean Fund bought USD 24 million of a USD 30 million bond issuance, with the 
Green Bank repurchasing USD 6 million worth of bonds in a subordinate tranche as a credit 
enhancement to Clean Fund. The deal marked the first commercial energy efficiency 
securitisation of its kind and serves as a model for how GIBs can overcome barriers to finance, 
bring markets to scale and attract private capital. The Green Bank is now seeking to build a 
larger external origination warehouse funded with both Green Bank and private capital, with a 
goal of selling the PACE loans through a public securitisation. 

Sources: Lombardi, N. (2014), “In a ‘watershed’ deal, securitization comes to commercial efficiency”, 
Greentech Media, 19 May, www.greentechmedia.com/articles/read/the-first-known-commercial-efficiency-
securitization; Connecticut Green Bank (2015), “Innovating, educating and activating to accelerate clean 
energy: 2014 annual report”, Connecticut Green Bank, Stamford, Connecticut,  www.ctgreenbank.com/wp-
content/uploads/2015/12/AnnualReport_FINAL_5.4.15-SinglePages.pdf; Coalition for Green Capital 
(2015), “Creating state financing tools to make clean energy markets grow 
quickly”, presentation by Reed Hundt, May,  www.coalitionforgreencapital.com/uploads/2/5/3/6/2536821/c
gc_-_summary_presentation_may_2015.pdf; PACE Now (n.d.), “List of all PACE enabling statutes by 
state,” PACE Now website, www.pacenow.org/resources/pace-enabling-legislation (accessed 25 August 
2015). 

Energy efficiency investment partners 

Given the range of barriers preventing the scaling up of energy efficiency investment, 
GIBs engage with a range of partners to mobilise private investment in energy efficiency, 
including local banks, retail energy efficiency firms and local development authorities.  
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Box 4.6. Warehouse for Energy Efficiency Loans (WHEEL) 

The Warehouse for Energy Efficiency Loans (WHEEL) is a cross-state energy efficiency 
financing platform launched in the United States to attract institutional investors by achieving 
scale through aggregation of projects and consistency through project standardisation. Based on 
a programme started in Pennsylvania, WHEEL provides a credit enhancement to a centralised, 
privately-funded, national warehouse, which, in exchange, provides capital to fund energy 
efficiency loans in that state. This structure allows each state to design its own deployment and 
retail lending strategy while taking advantage of low-cost institutional capital drawn from the 
national warehouse. The initial investors Citi and Renewable Funding have built a 
USD 100 million loan pool, which will be securitised and recapitalised once funds are fully 
deployed. The first WHEEL securitisation of USD 12.58 million backed by pools of residential 
energy efficiency loans took place in June 2015 with plans to execute additional transactions in 
the next several years. Pennsylvania and Kentucky were charter members of WHEEL, and in 
October 2014 WHEEL expanded into New York through a NY Green Bank investment. As per 
the requirements of WHEEL, NY Green Bank offered a credit enhancement to the central loan 
fund, allowing New York borrowers to access the warehouse. 

Sources: PR Newswire (2014), “U.S. homeowners to benefit from groundbreaking home energy loan 
financing platform”, 9 April, www.prnewswire.com/news-releases/us-homeowners-to-benefit-from-
groundbreaking-home-energy-loan-financing-platform-254545821.html; NY Green Bank (2014), “NY 
Green Bank’s initial transactions,” NY Green Bank website, http://greenbank.ny.gov/initial-transactions; 
Citi (2015), “Citi and Renew Financial announce first-ever energy efficiency loan asset-backed security 
transaction”, press release, 15 June, Citigroup Inc., www.citigroup.com/citi/news/2015/150615a.htm. 

Local banks 
Building partnerships with smaller local banks is important for GIBs, particularly for 

residential and small commercial energy efficiency projects which, by their nature, have 
relatively low upfront costs. Local banks in regions with higher demand for energy 
efficiency projects, based on local climate and energy infrastructure, can play an 
important role in originating energy efficiency loans for individuals. They are also well 
positioned to pair energy efficiency loans with other forms of home lending, like 
mortgages and home equity loans. Home purchase or remodelling are ideal decision 
points for homeowners to consider energy efficiency upgrades, so positioning local banks 
to offer efficiency-specific lending products in tandem with a mortgage could prove an 
effective strategy for increasing consumer demand (Energy Star, n.d.). 

GIBs can take on the role of originating small, disparate loans for a range of types of 
energy efficiency projects, and they can also work with local banks to take on the role of 
underwriting and originating loans. GIBs can support local banks with technical 
assistance or training, and also through financial support like credit enhancements or co-
lending to incentivise local lending activity. 

A barrier to increased local lending in energy efficiency is that local banks are often 
unfamiliar with or averse to unsecured lending that is paid back through energy savings. 
Local banks primarily issue mortgages and other home-equity based lending, or business 
loans to expand or improve local businesses. For these types of lending, risk assessment 
is based primarily on an individual borrower’s credit worthiness and the perceived 
likelihood that income sources will be great enough to pay back the loan. Energy 
efficiency projects, despite creating their own income stream through energy savings, are 
frequently assessed using the same risk considerations as other loans that do not produce 
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income to repay the loan. Because local banks do not account for project savings in the 
underwriting process, they treat efficiency loans as they do other loans that have greater 
risk of default (Schopp, 2014). 

GIBs can work with local lenders to educate them on the nature of efficiency payback 
and help them develop more appropriate underwriting criteria that account for project 
savings. This can increase lenders’ comfort with this kind of loan. GIBs can also drive 
market entry by local lenders through credit enhancements. As described earlier, the 
Connecticut Green Bank’s Smart-E Loan Program targets local banks by offering a loan 
loss reserve to support energy efficiency loans. By enrolling in the programme, local 
lending institutions are ensured that the reserve would cover a portion of late payments 
and defaults. In exchange, banks agree to comply with “not-to-exceed” rates and offer 
better terms to borrowers than they would without the reserve. The Connecticut Green 
Bank also informs contractor networks on which banks are participating in order to drive 
customer demand to the banks offering Smart-E loans. In Malaysia, the GTFS’s loan 
guarantee structure necessitates the participation of other private lenders to originate 
loans.  

Retail efficiency firms 
In addition to traditional local lending institutions, there are a growing number of 

niche private investment firms that exclusively focus on providing retail energy efficiency 
loans paired with direct energy efficiency services. These “one-stop shop” firms are often 
funded by institutional investors and provide an integrated solution tailored to market 
segments too small to attract large ESCO firms. For example, Renovate America operates 
residential PACE financing programmes throughout California, with large loan portfolios 
securitised through public sales (Hales, 2015). GIBs can partner with or support these 
private firms by creating funds or providing a credit enhancement to enable the private 
firm to target customers with lower incomes or credit rating. 

Local development authorities 
Sub-national governments may have associated development authorities which have 

the power to issue bonds to support infrastructure projects. These authorities can directly 
access low-cost debt in public markets based on the backing of sub-national government 
credit. GIBs can work with development authorities to identify private investment 
partners, help structure deals, identify energy project opportunities and create sustained 
energy finance programmes. For example, the Port of Greater Cincinnati Development 
Authority in the state of Ohio issued bonds to finance the local PACE programme (Port of 
Greater Cincinnati Development Authority, 2015). 

  



88 – 4. GREEN INVESTMENT BANKS AND ENERGY EFFICIENCY 
 
 

GREEN INVESTMENT BANKS: SCALING UP PRIVATE INVESTMENT IN LOW-CARBON, CLIMATE-RESILIENT INFRASTRUCTURE © OECD 2016 

Notes 

 

1. In 2011, energy savings from efficiency improvements in 11 IEA member countries 
was greater than the energy consumed by any single energy source across those 
countries (IEA, 2014a). 

2. In the IEA’s World Energy Outlook 2012 (IEA, 2012), investments were classified as 
competitive if the payback period for the up-front energy efficiency investment is 
equal to or less than the amount of time an investor might be reasonably willing to 
wait to recover the cost, using the value of undiscounted fuel savings as a metric. The 
payback periods used were (in some cases) longer than current averages, but they 
were always shorter than the technical lifetime of individual assets. 

3. The EUR 6.5 billion commitment led to EUR 18.4 billion in total investments in 
282 000 households. The cost to the federal budget was EUR 934 million (for funding 
for subsidised lending, repayment bonuses, etc.). This represents a leverage effect of 
nearly EUR 20 of private investment for every EUR 1 of public capital 
(Cochran et al., 2014). However, methodologies for calculating leverage ratios may 
differ and caution should be used when comparing relative mobilisation rates across 
institutions. 
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Chapter 5. 
 

Setting up and capitalising a green investment bank 

This chapter provides “nuts and bolts” information regarding the process of setting up a 
green investment bank. It introduces the political processes that may be pursued to 
establish a green investment bank and discusses sources of capitalisation and continued 
funding. The importance of appropriate leadership, staffing and oversight is discussed as 
well as the variety of reporting and evaluation metrics used by green investment banks. 
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Key takeaways 

 Green investment banks can be established using a variety of government 
processes including executive action, regulation and legislation, depending on the 
country context and the intended legal and administrative structure of the 
organisation.  

 Some green investment banks are independent of government or 
quasi-independent, while others may exist as independent units or funds operating 
within government.  

 Numerous financial sources, such as government appropriations, utility bill 
charges or carbon tax revenues, can be used to capitalise a green investment bank. 
Reallocated resources from existing programmes can also be a source of funds.  

 Given the demanding mandates green investment banks face, leadership and staff 
need deal-making expertise and strong communication skills to engage effectively 
with potential investors, auditors, other government agencies and the public.  

 Accountability, independence, public transparency and oversight are essential for 
green investment banks. They are typically overseen by independent governing 
boards and report their performance against a variety of metrics, such as private 
capital mobilisation, job creation and greenhouse gas emission reductions.  

Creating a green investment bank 

Building momentum and a case for a green investment bank 
To build a case for creating a green investment bank (GIB), local and national leaders 

typically call for the establishment of a GIB and for a feasibility study to be undertaken. 
Annex 5.A1 provides additional details regarding the processes under which GIBs were 
designed and created in Australia, New York (United States) and the United Kingdom. 
Common activities used by prospective GIBs in the early stage of the design and 
formation process include the following: 

 Engaging external consultants and dedicated resources: External consultants have 
frequently been engaged to assist in the process of sizing the market, identifying 
barriers and conducting quantitative analysis of the impact of prospective GIB 
interventions. For example, the UK Department for Business, Innovation & Skills 
commissioned Vivid Economics, McKinsey and Deloitte to prepare a report on 
the rationale and costs and benefits of the proposed GIB (Vivid Economics and 
McKinsey & Co, 2011). The report also explored the GIB’s value for money and 
analysed the economic equity and efficiency of a GIB versus alternative policy 
options in key sectors, such as increasing feed-in tariffs or landfill taxes. 
NY Green Bank hired Booz & Company for a detailed qualitative and quantitative 
analysis of the market, prospective interventions and impact (Booz & Company, 
2013). In Australia, an Expert Review Panel was tasked with preparing a detailed 
study of the prospective institution (Australian Government, 2012).  

 Studying local and international experiences: GIBs carefully study peer 
organisations and fellow GIBs. For example, NY Green Bank studied existing 
GIBs and GIB-like institutions, including the UK Green Investment Bank, 
Germany’s KfW and numerous US state-based programmes. In Australia, the 
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Expert Review team tasked with evaluating the GIB drew on international 
experiences including the UK Green Investment Bank, KfW, the Brazilian 
Economic and Social Development Bank (BNDES), the China Development 
Bank and loan programmes offered by the US Department of Energy.  

 Using public comment periods: Public comment periods are common during the 
GIB formation process and submitted comments are often available online for 
consultation. For example, in Australia, the Expert Panel consulted widely with 
industry and stakeholders and received 170 submissions and 200 emails regarding 
the Clean Energy Finance Corporation’s (CEFC’s) potential scope, how it could 
work with other government and market organisations, and how to identify and 
overcome key market gaps for low-emissions technologies (CEFC, 2011).  

Legal pathway to green investment bank creation 
In each case, GIBs have been created through a government process granting the 

organisation certain legal authorisations and access to capital sources. In most cases, 
GIBs have been created through a legislative process, with bills passed through 
representative bodies that defined the scope, financing tools and capital sources for the 
banks. Some GIBs, like NY Green Bank, were created through a combination of 
administrative action by the executive branch of government and a regulatory process 
(New York Public Service Commission, 2013). The exact path for the establishment of a 
GIB will depend on the legal structure of the new institution, whether the bank will be 
part of or take over an existing institution, the desired financing capabilities and the 
necessary method for tapping capital sources. If the government identifies an existing 
public entity that already has the authorisation to perform GIB financing activities and a 
viable capital source, legislation or regulatory action may not be needed. However, in 
most cases GIBs represent a new approach to government financing or draw upon new 
capital sources, and consequently require legal or regulatory action to be created.  

Opposition to establishing a green investment bank 
The creation of a GIB may be subject to opposition from both political actors and 

citizens. Opponents of creating a GIB may include existing government and non-profit 
entities that offer programmes to support renewable energy adoption. Typically these 
entities offer grants and subsidies using public funding and may view GIBs as duplicative 
or as competitors. Opposition can be particularly strong if a GIB aims to repurpose grant 
funding for its initial capital as groups may support the idea of a green bank but oppose 
the diversion of funds from existing programmes (ECRI, 2014; Proft, 2015).  

To reduce opposition to the creation of GIBs, GIB proponents have actively sought to 
engage existing renewable energy entities and their supporters in the process of launching 
a GIB. For instance, NY Green Bank was capitalised with repurposed ratepayer funds that 
were previously directed to state grant programmes co-ordinated through its parent 
organisation, NYSERDA. To gain buy-in from the community of supporters for those 
programmes, NY Green Bank sought public comments during the regulatory process to 
create the institution (New York State, 2013). Those comments were incorporated into 
the order creating the bank, which ensured that the bank would aim to utilise public 
capital at least as effectively as the existing programmes. As noted above, Australia’s 
CEFC also consulted widely with industry and stakeholders and received 170 comment 
submissions (CEFC, 2011).  
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Table 5.1. Summary of mechanisms for green investment bank creation 

Entity Creation mechanism Legal structure 
California CLEEN Center 
(California, United States) 

Board of Director decision Centre within existing public infrastructure 
bank 

Clean Energy Finance Corporation (CEFC) 
(Australia) 

Legislation Independent entity – a body corporate and 
Commonwealth authority 

Connecticut Green Bank 
(Connecticut, United States) 

Legislation Quasi-public independent entity created 
from an existing entity 

Green Energy Market Securitization (GEMS) 
(Hawaii Green Infrastructure Authority) 
(Hawaii, United States) 

Legislation (establishment) and 
regulatory (funding) 

Public entity, housed within a state 
economic development entity 

Green Fund  
(Japan) 

Executive action Entity within national environmental 
ministry 

Malaysian Green Technology Corporation 
(GreenTech Malaysia) 
(Malaysia) 

Executive action Non-profit entity operated by national 
energy ministry 

Masdar 
(United Arab Emirates) 

Executive action Subsidiary of national economic 
development company 

Montgomery County Green Bank 
(Maryland, United States) 

Legislation To be determined 

New Jersey Energy Resilience Bank (ERB) 
(New Jersey, United States) 

Executive action Public entity, created and staffed jointly by 
state energy and commerce offices 

NY Green Bank 
(New York, United States) 

Executive action (establishment) 
and regulatory (funding) 

Public entity, subsidiary of state 
government energy office 

Rhode Island Infrastructure Bank (RIIB) 
(Rhode Island, United States) 

Legislation Quasi-public entity formed by rebranding 
and expanding existing water finance 
agency 

Technology Fund  
(Switzerland)  

Legislation Political instrument of national government, 
public/private steering committee 

UK Green Investment Bank  
(United Kingdom) 

Executive action (establishment 
as a public limited company (plc) 
and legislation (providing 
parliamentary control and creating 
bespoke funding power) 

Independent entity wholly owned by 
government 

Private lenders and banks may also initially oppose the creation of a GIB out of 
concern that the public financing will displace or “crowd out” private lending activity. 
Prospective GIBs may seek to address these concerns during the consultation process, 
including by noting that they are mandated to demonstrate that their involvement in a 
transaction mobilised investment that would not have otherwise occurred. They may also 
point to cases in which existing GIBs have stepped back from their lending activity when 
private lenders moved into a new market sector.  

Using the term “green bank” or “green investment bank” itself may create opposition 
from stakeholders who are opposed to government spending to address climate change. In 
some jurisdictions, even the term “bank” may draw opposition from those opposed to 
public finance. In the US state of Vermont, for instance, many years of contentious debate 
over an unrelated “state bank” has led GIB advocates to avoid using the term “green 
bank” in development efforts (personal communication with Jeffrey Schub, Coalition for 
Green Capital, 17 January 2016). 

Political opposition to existing GIBs can also emerge. Australia’s CEFC provides an 
example of how political support for the existence or focus of a GIB can shift. Australia’s 
former Prime Minister Tony Abbott sought to abolish the CEFC, introducing legislation 
to that effect that was twice defeated in the parliament (CEFC, 2015a; Liberal Party of 
Australia, 2013). In December 2015, after the change in Prime Minister, the CEFC 
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received a new investment mandate indicating that the “CEFC must include a focus on 
supporting emerging and innovative renewable technologies and energy efficiency, such 
as large-scale solar, storage associated with large and small-scale solar, offshore wind 
technologies, and energy efficiency technologies for cities and the built environment” 
(CEFC, 2015a). The CEFC highlighted that the mandate is not retrospective and will not 
impact existing investments, and that to manage risks it would need to balance 
investments with higher inherent risk (e.g. new and emerging technologies) alongside 
those with lower inherent risk (e.g. investments in more mature technologies) (CEFC, 
2015a). This experience highlights the tension between GIBs’ interest in remaining 
independent and able to implement long-term strategies, and governments’ interest in 
deciding on how best to use public funds in light of political priorities.  

Administrative set-up and positioning 

The administrative structure of a GIB is determined when the institution is created in 
law. A GIB’s governance structures, oversight and internal processes depend on whether 
it is part of government, a private non-profit or a quasi-public institution. A GIB that is 
separated, at least partially, from government may be better suited to maintain its mission 
through changing political landscapes. However, it can be difficult to pass a new law that 
allocates significant public funding to a new and independent entity.  

Some governments may find it useful to establish a GIB as a wholly new entity. 
Independent status provides flexibility, facilitates a focus on targeted objectives, attracts 
skilled specialists, creates necessary room for innovation and enables authorities to hold 
the GIB accountable for results. Independence may be secured by issuing a charter for an 
independent institution, designating a GIB as a non-profit organisation or establishing a 
subsidiary of an existing institution. Options for structuring a GIB are further discussed 
below. 

The status of a GIB as fully independent or part of an existing administrative structure 
will affect start-up and operating costs. When studying the feasibility of creating the 
UK Green Investment Bank, McKinsey estimated start-up costs of GBP 11 million (Vivid 
Economics and McKinsey & Co, 2011). In its annual reporting, Australia’s CEFC is 
required to disclose detailed operating costs and benchmark these expenses with 
comparable entities such as the UK Green Investment Bank (CEFC, 2014).  

Creating a green investment bank as a wholly new entity 
Efforts to establish an entirely new institution may face political resistance if such 

efforts are viewed as expanding bureaucracy or creating duplicative government services. 
However, launching a new institution can usefully allow a GIB to establish its own 
procedures and norms and hire its own staff. For instance, building a focus on LCR 
investment and preservation of public capital can be easier to achieve in a new institution. 
In addition, creating a new institution that is independent and free from government 
interference may be seen as crucial for GIBs that operate on commercial terms. When 
studying the possibility of creating the UK Green Investment Bank, the Green Investment 
Bank Commission recognised that rationalising government low-carbon institutions and 
funds would be helpful in the long-term, but that merging existing programmes would not 
provide the “game-changing” institution that was needed (UK House of Commons, 
2011a). One disadvantage to creating a new entity is that the start-up costs and time 
investment may be significant.  
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Converting an existing programme or fund into a green investment bank 
A number of GIBs emerged through consolidation of existing renewable energy or 

green investment programmes. For example, the Connecticut Green Bank was established 
as a new administrative entity by transferring the net assets and funding sources of the 
Connecticut Clean Energy Fund. Australia’s CEFC incorporated an existing national 
energy efficiency fund into its structure. Converting an existing entity into a GIB may 
pose challenges that require new leadership and staff. A government office, for instance, 
that previously operated a grant programme must willingly accept a change in mission 
and approach to be successful. An existing government entity may not have existing staff 
with the financial expertise a GIB requires.  

Creating a new GIB as a subsidiary within an existing entity can offer a middle road 
that provides the benefits of a “blank slate” but also allows the GIB to reduce start-up 
costs by using the parent entity’s accounting and human resources functions. Another 
option is to create a joint subsidiary. The New Jersey Energy Resilience Bank (ERB), 
created in July 2014, is jointly administered by the Board of Public Utilities of New 
Jersey and the state’s economic development agency (ERB, 2014). This structure allows 
the ERB to benefit from the energy-sector knowledge of the utility board and the 
financing experience of the economic development agency, while still maintaining some 
operational independence. 

Capitalisation and financial sustainability of green investment banks 

The first step in capitalising a GIB is to determine the capitalisation amount. For 
some GIBs this amount was determined based on assessments of market size and funding 
gaps. Estimates for the amount of investment required and the level of capitalisation 
needed for the proposed UK Green Investment Bank ranged from GBP 2-7 billion 
(UK House of Commons, 2011a). For NY Green Bank, analysis by Booz & Company 
(2013) confirmed that a USD 1 billion capitalisation was consistent with its identified 
total market size of USD 85 million. For other GIBs and GIB-like entities, the initial 
capitalisation has been more of a function of available funds (e.g. Swiss Technology 
Fund, Montgomery County Green Bank). 

In most cases, funding for a GIB constitutes a capitalisation, or an infusion of 
investment capital, that the GIB can use for lending and other return-generating activities. 
For GIBs that are self-sustaining or profitable, operating expenses may be covered, at 
least after the initial investment phase, by the returns earned through financing activity. 
During the start-up period, however, operating losses may be expected and additional 
funding could be allocated for this purpose. For example, in the regulatory order 
capitalising NY Green Bank, the Public Service Commission allotted USD 13.2 million 
for internal and contracted administrative services during the start-up phase (New York 
Public Service Commission, 2013).  

Once a GIB is capitalised, it can act as a revolving loan fund. Like deposits in a 
commercial bank, the money will be used to make productive loans for which repayment 
rates assure that the lending bank either makes a profit or breaks even. If the GIB makes 
equity investments, it can choose whether to hold or try to exit its investments once they 
have matured. In large-scale infrastructure investments, however, recycling of capital 
may only be possible over a long time period given the time needed for construction and 
payback. 
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Two common sources of GIB capitalisation are funds drawn over time by regulators 
from the electricity sector, or alternatively, an appropriation of a fixed sum of government 
funds. However, many other sources of funding have been used or proposed as sources of 
GIB capitalisation. The appropriateness of a given funding source and the set of possible 
options will vary significantly based on the local context and political and regulatory 
environment. Using capital markets to provide capitalisation or subsequent 
recapitalisations holds significant promise for future GIBs, but to date this approach has 
only been used by the Hawaiian Green Energy Market Securitization (GEMS) 
programme. The following sections discuss the diverse sources of initial capitalisation 
and additional funding for GIBs. 

Capitalisation sources 
 Government capitalisation: Australia’s CEFC receives transfers from the 

Treasury. Masdar Capital was capitalised directly by the Abu Dhabi government 
through Mubadala Development Company, a sovereign wealth fund. 

 Government grants and programmes: In the United States and other countries 
with a sub-national structure, state GIBs may be funded by federal grants. For 
example, New Jersey’s Energy Resilience Bank draws upon initial funding from 
the US Department of Housing and Urban Development, delivered to the state as 
part of the recovery plan after Hurricane Sandy (Friedrich, 2014).1 

 Emissions trading schemes: NY Green Bank sourced over USD 50 million from 
emissions allowance auction proceeds under the Regional Greenhouse Gas 
Initiative (RGGI) (New York Public Service Commission, 2013). The RGGI also 
contributes USD 5-10 million annually for the Connecticut Green Bank 
(Connecticut Green Bank, 2014).  

 Utility bill surcharges: The state of New York imposes a system benefits charge 
on all utility customers. NY Green Bank used a portion of these funds to fund its 
initial capitalisation. Connecticut levies a USD 0.001 per kWh surcharge on 
electric ratepayer bills that provides about USD 30 million annually for the 
Connecticut Green Bank (Connecticut Green Bank, 2014). 

 Loans: Most GIBs do not have the ability to borrow. However, the Connecticut 
Green Bank makes frequent use of majority or wholly-owned special purpose 
entities which can borrow and to date has raised USD 55 million in non-recourse 
financing using this technique. The cash flows from residential and 
commercial-scale loans, leases and power purchase agreements for solar PV are 
pledged to support these financings (CEFIA, 2013). 

 Renewable portfolio standards (RPS) or energy efficiency resource standards 
(EERS): RPS or renewable electricity standards (RES) are policies that require 
electricity supply companies to produce a designated percentage of electricity 
from renewable sources. EERS set targets for energy efficiency savings that 
utilities must meet and often accompany RPS or are designed to complement 
renewable energy policies. Non-compliance with these different types of 
standards can trigger penalties, or “alternative compliance payments”, which 
generate government revenues. NY Green Bank used revenue from RPS and 
EERS to fund its initial capitalisation (New York Public Service Commission, 
2013). 
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 Bond issuance: The funding source with perhaps the greatest potential is bond 
issuance, which to date has only been used by Hawaii’s GEMS programme to 
issue USD 150 million in bonds to fully fund its initial capitalisation. Hawaii’s 
bond will be repaid using funds from an existing consumer surcharge on electrical 
bills (Hawaii Clean Energy Financing Initiative, 2013). Based on traditional “rate 
reduction bonds” that have typically been used by utilities to finance stranded 
assets or disaster recovery projects, the AAA-rated GEMS bond issued in 2014 
was able to access low-cost capital that is off balance sheet and therefore does not 
impact the state’s budget. GEMS “green bonds” won an award (the 2014 
International Financing Review North America Structured Finance Issue Award) 
for innovative use of the rate reduction bond structure to finance renewable 
energy infrastructure. The market for “green bonds” – bonds used to fund projects 
that have environmental or climate benefits – is growing rapidly, with an 
estimated USD 48 billion in issuance in 2015 (OECD, 2016 forthcoming).  

The UK Green Investment Bank has expressed interest in issuing bonds as a 
source for continued fundraising. However, under the terms of its establishment it 
is not permitted to borrow (including by issuing bonds) until 2015-16 and only 
when the percentage of government debt to GDP begins to fall (UK House of 
Commons, 2011b). Although the Connecticut Green Bank has not issued bonds to 
date, it has the authority to issue USD 50 million in bonds backed by a “special 
capital reserve fund” which effectively guarantees that the state of Connecticut will 
pay out bond returns and repay bond principle if the Connecticut Green Bank cannot 
do so.  

Central banks also have the potential to provide GIB funding through their 
purchase of GIB-issued green bonds. Some central banks have already shown 
interest in international green bond issuances similar to those that could be made 
by GIBs. For example, the Brazilian and German central banks invested in the 
International Finance Corporation’s USD 1 billion green bond issuance in 2013 
(World Bank, 2014). The governor of the Bank of England has proposed “green 
quantitative easing” in which the bank would purchase bonds from entities that 
support low-carbon and climate-resilient (LCR) investment such as the UK Green 
Investment Bank (Clark and Giles, 2014).  

 Carbon tax revenue: The Japanese Ministry of the Environment allocated a 
portion of carbon tax revenue to fund the creation of its Green Fund (Kaibu, 
2013). For the case of the Swiss Technology Fund, a maximum of 
CHF 25 million per year from CO2 levy revenue for process and heating fuel is 
allocated to the fund from 2013 until 2020. 

Other potential sources of capitalisation which have not been used to date include the 
sale of an equity stake and the raising of private capital into GIB managed funds. For 
example, in June 2015 the UK government proposed the sale of an equity stake into the 
UK Green Investment Bank to provide additional funds (Box 5.1). 

Stable and predictable funding provides private investors with greater certainty 
The timing and certainty of capitalisation will have a significant impact on the 

perceived staying power of a GIB. In the institution’s initial years, the level of funding 
depends significantly on the size of the initial capitalisation and the timing of future 
re-capitalisations. Some entities receive a large initial capitalisation; for example, 
Australia’s CEFC had AUD 2 billion available in initial capitalisation. Other GIBs start 
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off with more conservative initial capitalisations which require future funding rounds to 
grow to desired levels. For example, while NY Green Bank expected to have 
USD 1 billion eventually available for financing, the initial capitalisation in December 
2013 accounted for around a fifth of this amount (Klopott, 2013). NY Green Bank’s full 
USD 1 billion capitalisation was finalised in an order issued by the Public Service 
Commission on 21 January 2016 (New York Public Service Commission, 2016).  

Box 5.1. UK Green Investment Bank may sell an equity stake for further 
capitalisation 

The announcement in June 2015 that the UK Department for Business, Innovation & Skills 
would sell a majority equity stake in the UK Green Investment Bank generated significant 
debate. E3G, the think tank that originally developed the idea of the green investment bank, 
believes that selling a majority stake will damage investor confidence in the institution and in the 
government’s commitment to developing a low-carbon economy (E3G, 2015). Opponents to the 
privatisation of the UK Green Investment Bank have raised concerns that its unique dual purpose 
of achieving profit and green outcomes could be replaced with a primary duty to maximise 
profits, which could weaken its ability to leverage private investment into more risky low-carbon 
and climate-resilient infrastructure projects. The government has defended its decision and 
maintains that regardless of ownership changes, the Green Investment Bank will likely remain 
both green and profitable, as its green specialisation is probably what will attract investors. It 
notes that taking on private investors will free the bank from borrowing limitations and 
compliance with EU state aid regulations, allowing it to access more capital and deploy it across 
a wider range of green projects (UK Department for Business, Innovation & Skills, 2015a; 
2015b).  

Amid growing concerns over the preservation of the UK Green Investment Bank’s green 
identity, the UK House of Commons released a report recommending that the bank’s 
privatisation not go ahead unless the bank’s green credentials are upheld and stating that the 
current proposed protections are not “robust enough” (UK House of Commons, 2015).  

Sources: E3G (2015), “Green Investment Bank privatisation threatens to undermine UK economic 
recovery”, press release, 24 June, E3G, http://e3g.org/news/media-room/green-investment-bank-
privatisation-threatens-uk-economic-recovery; UK Department for Business, Innovation & Skills (2015a), 
“The future of the Green Investment Bank”, speech by The Rt Hon Sajid Javid MP, 25 June, 
www.gov.uk/government/speeches/the-future-of-the-green-investment-bank; UK Department for Business, 
Innovation & Skills (2015b), “Future of UK Green Investment Bank PLC: Policy statement, November”, 
BIS/15/630, Crown copyright, London,  www.gov.uk/government/uploads/system/uploads/attachment_data
/file/477493/BIS-15-630-future-of-the-uk-green-investment-bank.pdf; UK House of Commons (2015), 
“The future of the Green Investment Bank”, UK House of Commons Environmental Audit Committee, 
Second Report of Session 2015-16, 19 December, The Stationary Office Limited, London,  
www.publications.parliament.uk/pa/cm201516/cmselect/cmenvaud/536/536.pdf.  

Legislation creating a GIB can also define whether or not funding can be revoked or 
withheld. If a GIB depends on annual budget negotiations through national or 
sub-national political structures, it could be vulnerable to budget cuts. Australia’s CEFC’s 
founding legislation provided for AUD 2 billion in capitalisation per year for five years. 
In 2014, political opponents sought to defund or shut down the CEFC, but were unable to 
fully pass the legislation required to impede or halt the CEFC’s activity (CEFC, 2013). 
The Connecticut Green Bank faced a budget challenge in 2013 as the state legislature 
proposed a significant reallocation of GIB funds (USD 25 million) to the state’s general 
fund (State of Connecticut, 2013). While the bank was able to avoid this fund diversion 
by offsetting funds transferred with USD 25 million of additional allowance revenues 
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from the RGGI auction proceeds, this example shows the potential risks of funding GIBs 
through yearly budgets instead of a longer term funding period.  

Leadership and staffing 

The mission and orientation of GIBs are distinct from those of most existing 
government agencies. The commercial focus of a GIB requires leadership and staff that 
reflect its mandate to catalyse new investment and to simultaneously preserve or increase 
public capital.  

Leadership 
As GIB leaders interact with experts in the energy market, the financial sector and 

government, they need to have the ability to navigate the public sector as well as 
transaction experience. A GIB leader must understand where and how the GIB fits within 
a broader policy context, including existing renewable energy subsidies or incentives, and 
needs to anticipate how it could collaborate, or potentially conflict with, existing policies 
and agencies. With respect to transaction experience, a GIB needs to offer executive 
salaries and performance incentives that are competitive with the private sector in order to 
attract well-qualified experts. This can attract criticism; for example, lobby groups and 
the media have drawn attention to the pay and bonuses for senior UK Green Investment 
Bank management (Bain, 2015).  

Staffing a green investment bank 
Due to their focus on mobilising private investment, GIBs need to collaborate, partner 

and co-invest with a range of private sector actors. GIBs must also be comfortable 
marketing their role to potential partners. A GIB designed to operate as a wholesale 
lender which primarily serves large financing institutions will need staff with significant 
investment experience, while an institution that takes a retail lending approach will 
require sufficient administrative staff to manage applications for loan or leasing 
programmes. Technical energy experts and marketing staff may also be required 
depending on the GIB’s strategy and investments. Alternatively, a GIB can take a “lean” 
staffing approach and rely heavily on contractors or external partners. The Hawaii Green 
Infrastructure Authority, created in 2014 to manage the GEMS programme, has a team of 
five which administers the programme with help from private market partners who 
already have experience and relevant infrastructure in place. 

Oversight, reporting and measuring success 

Corporate governance and oversight 
 GIBs are typically overseen by independent governing boards. GIB boards of 

directors can help insulate GIBs from direct interference from politicians. If a GIB 
executive is selected by and reports to a board rather than a government official or entity, 
the institution can be in a better position to weather political changes and operate with a 
long-term operational view. Board members may be part of or independent of the 
government. In addition to governance boards, a GIB may also have an advisory board, 
like that of the Japanese Green Fund, which is more academic in nature. 
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Reporting and performance metrics 
GIBs measure their performance using a range of metrics which generally focus on 

investment and economic results or climate-related outcomes. Common metrics include 
total public capital invested, private capital invested in GIB projects, private-to-public 
leverage ratio, return on capital, energy generated or saved, greenhouse gas (GHG) 
emission reductions and job creation. 

By offering clear performance metrics, GIBs can demonstrate their value and 
cost-effectiveness. A GIB’s performance metrics are typically determined during its 
creation, either through legislation or regulation. For example, Australia’s CEFC is 
required by law to produce an annual report that includes a set of specific metrics and 
financial statements (CEFC, 2012), while NY Green Bank’s self-created metrics were 
approved by the state regulatory agency when NY Green Bank was established 
(NY Green Bank, 2014a). In 2015, the UK Green Investment Bank published a Green 
Investment Handbook, which provides guidance on how it measures green performance, 
manages risk, conducts due diligence and engages consultants (UK Green Investment 
Bank, 2015a). To provide transparency for its performance calculations, the UK Green 
Investment Bank published its “green impact reporting criteria” (UK Green Investment 
Bank, 2014a). Similarly, the Connecticut Green Bank worked with the state’s economic 
development agency to build a tool to determine the number of jobs created per dollar of 
investment.  

Green banks that focus on profitability or financial sustainability must report detailed 
financial metrics, as in the examples below2: 

 In 2013, the Connecticut Green Bank reported that its investments resulted in 
27 MW of new renewable generation capacity, avoided 250 000 tonnes of CO2 
lifetime emissions and achieved a 10:1 leverage ratio (i.e. ratio of private 
investment per USD of public investment) (Connecticut Green Bank, 2013). 
In 2014, the bank reported a 3:1 leverage ratio (Connecticut Green Bank, 2015).  

 The UK Green Investment Bank reported GBP 668 million of new capital 
commitments in 2014, equating to a 3:1 ratio of private investment per GBP of 
public investment. The UK Green Investment Bank’s investments will generate 
an estimated 8% rate of return, support 3 500 jobs and reduce GHG emissions by 
an amount equivalent to taking 1.6 million cars off the road (UK Green 
Investment Bank, 2014b). In 2015, the UK Green Investment Bank reported a 3:1 
leverage ratio for its investments since its inception (UK Green Investment Bank, 
2015b).  

 Once constructed and in operation, the projects in which Australia’s CEFC is 
investing are estimated to achieve annual emissions abatement of 4.2 million tonnes 
CO2-equivalent (tCO2e), with a net financial return to the CEFC (inclusive of 
government borrowing costs and operating costs) of approximately 
AUD 10 million (i.e. emission reductions are achieved at a “cost” of negative 
AUD 2.40 per tonne3) (CEFC, 2014; 2015b). Australia’s CEFC is also given 
specific key performance indicators and associated targets. In 2014, the CEFC 
achieved a 4.15% return (net of operating costs) on an expected deployed capital 
of AUD 931 million, exceeding its portfolio benchmark return of 3.14% (CEFC, 
2014). As of October 2015, the portfolio of investments in 2015 was projected to 
generate an annual yield of 6.1% once fully deployed (CEFC, 2015a).4 As of 
December 2015, the CEFC’s portfolio benchmark return had increased to “at least 
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the five-year Australian Government bond rate +4 to +5 per cent per annum” 
(Australian Government, 2015). The CEFC’s Board maintains that this target will 
require the CEFC to “identify and contract out-of-market returns” (CEFC, 2015c) 
and awaits a review of this policy by the Finance and Environment Ministries in 
2016. 

Collaboration with other green investment banks 
Informal collaboration among GIBs provides the opportunity to share information and 

lessons learnt. For example, the UK Green Investment Bank hosted a Green Bank 
Congress in 2013 to bring together institutions and NY Green Bank similarly supported a 
Green Bank Summit in 2014. The Green Bank Congress now appears to be an annual 
event, with hosting responsibilities rotating among GIBs. GIBs have also collaborated 
through staff exchanges. Staff from Australia’s CEFC have undertaken temporary 
assignments at the UK Green Investment Bank, and vice versa, to increase information 
exchange and share best practices.  

Collaboration can also come in the form of formal partnerships. For example, the 
UK Green Investment Bank and the Green Finance Organisation, which operates the 
Japanese Green Fund, have entered into a Memorandum of Understanding (MoU) to 
support information sharing. Masdar and the UK Green Investment Bank also signed an 
MoU to jointly invest in renewable energy projects in the United Kingdom (Masdar, 
2013). 

To formalise and expand these collaborations, at the 21st Conference of the Parties to 
the United Nations Framework Convention on Climate (COP21) in Paris, the UK Green 
Investment Bank, the Connecticut Green Bank, NY Green Bank, the Green Fund (Japan), 
the Malaysian Green Technology Corporation and the Clean Energy Finance Corporation 
(Australia) announced the establishment of a “Green Bank Network”. The network “will 
increase the global impact of green banks by enabling them to collaborate more 
effectively, share and leverage individual bank experiences, publicize achievements and 
grow the ranks of green banks worldwide” (UK Green Investment Bank, 2015c). The 
Natural Resources Defense Council (NRDC) and the Coalition for Green Capital (CGC), 
two non-governmental organisations with experience in developing green banks, were 
selected to spearhead the creation of the network and ClimateWorks Foundation provided 
seed funding (UK Green Investment Bank, 2015c).  

Green investment banks as temporary or permanent institutions  
As discussed in Chapter 2, GIBs’ mandate to avoid “crowding out” private 

investment requires them to shift into new technologies with less attractive risk-return 
profiles when their interventions are no longer needed to encourage investment. GIBs can 
make this shift as part of normal business and fulfilling their mission. For example, 
NY Green Bank’s mission to “transform financing markets” gives it broad authority to 
invest across a range of developed and emerging target technologies in response to the 
needs of the market (NY Green Bank, 2014b). However, opinions likely will vary 
regarding when a GIB should exit a particular market and which deals constitute proof 
that a GIB’s interventions are no longer needed.  

Indeed, concerns about public entities “crowding out” private investment are not 
unique to GIBs, nor are concerns about public entities failing to prove they are mobilising 
“additional” investment (i.e. investment that would not have occurred without the public 
entity’s involvement). Based on a literature review, the UK Aid Network concluded that 
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relatively little evidence exists for the “financial additionality” of projects using official 
development assistance to attract private investments. In addition, different entities use 
distinct methodologies to measure additionality and additionality assessments often lack 
sufficient detail (UKAN, 2015). A study prepared for the European Parliament’s 
Committee on Development also concluded that existing evidence of the financial 
additionality of private investment leveraged by public finance was weak (European 
Parliament, 2014). For example, the study noted that “a systematic review of additionality 
looking at several MDBs and DFIs, including 17 institutions based in Europe, found that 
55% of the projects would have gone ahead without the public finance”. 

A related issue is whether GIBs are conceived to be permanent rather than temporary 
institutions that address investment barriers for all targeted sectors and in so doing, 
eventually ensure their own obsolescence and termination. Technology cost reductions, 
market evolution and successful efforts by GIBs to catalyse new investment by the 
private sector will mean that GIB interventions for any particular sector and technology 
cannot be indefinite. For example, investments in some onshore wind projects may raise 
additionality issues, depending upon the particular market. However, many technologies 
that are not yet commercial will likely be needed to meet climate policy objectives. Most 
GIBs also include several non-commercial technologies in their list of target sectors. In 
principle, GIBs can shift to different technologies over time and will not run out of 
investment barriers to address in the near term. This would suggest that GIBs will not be 
short-lived institutions.  

Other factors may limit the life span of GIBs, however. As noted in Chapter 1, GIBs 
are just one element of the domestic policy framework needed to support the low-carbon 
transition. Other elements of the framework include fossil fuel subsidy reform; putting a 
price on carbon; providing well-designed, well-timed, well-targeted and time-limited 
incentives for renewable energy investment; and setting clear, long-term policy goals. 
Jurisdictions which make progress in implementing these elements may conclude that 
creating a new GIB is not warranted or that maintaining an existing GIB is no longer 
justified. On the other hand, some investment barriers may not be fully addressed by the 
above-mentioned policies and may require focused interventions by entities like GIBs.    

Another challenge to the continuity of some GIBs could be the tension between 
mandates for profitability and for avoiding “crowding out” private investment. GIBs with 
mandates to be profitable have a unique challenge: to simultaneously provide sufficient 
interventions to spur investment in less commercial technologies, achieve targets for 
financial performance (e.g. through profit-yielding loan repayments they receive) and 
continue to demonstrate additionality. At some point, for additionality reasons, GIBs with 
these mandates may be required to focus on technologies for which they may struggle to 
generate a sufficient return. As GIBs develop a longer track record and more experience 
in leveraging investment in different technologies, future research could assess the 
effectiveness of GIBs to date in terms of cost-effectively mobilising private investment, 
avoiding crowding out private investment, carefully gauging investment risks, effectively 
targeting and addressing key investment barriers, and successfully demonstrating the 
viability of LCR infrastructure investment. 
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Notes 

 

1. The state of New Jersey received USD 1.46 billion in federal funds as part of a 
Hurricane Sandy recovery package. The state allocated USD 200 million for the 
creation of the New Jersey Energy Resilience Bank based on an amendment to the 
second funding allocation (State of New Jersey, 2014). 

2. All results are self-reported by GIBs. 

3. The CEFC does not claim that the emissions benefit occurs exclusive of other 
Australian government policy such as the Renewable Energy Target. 

4. In 2015, the CEFC had a mid-year change in both its statutory benchmark rate and the 
method of calculation (see CEFC, 2015c for more information). 
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Annex 5.A1. 
History of formation of green investment banks 

This annex provides background information and history on the formation of selected 
green investment banks (GIBs).  

Clean Energy Finance Corporation, Australia 

In July 2011, the Australian Prime Minister, Deputy Prime Minister, Treasurer and 
Minister for Climate Change and Energy Efficiency announced the government’s 
renewable energy plan. The Clean Energy Finance Corporation (CEFC) was part of the 
government’s “Securing a Clean Energy Future” package, a comprehensive plan for 
carbon pricing, reducing pollution in the land sector and promoting innovation in 
renewable energy (Australian Government, 2011a).  

In October 2011, the government appointed a team of experts to advise on the design 
of the CEFC and provide recommendations regarding implementation, investment 
mandates, risk management and governance (Australian Government, 2011b). The expert 
panel consulted widely with industry and stakeholders and delivered a report to the 
Australian government in March 2012. The Expert Review also set out a detailed timeline 
of key tasks to undertake leading up the implementation of the CEFC (Australian 
Government, 2012a). In July 2012, the Clean Energy Finance Corporation Act 2012 set 
out the terms for the CEFC’s establishment and operation (Australian Government, 
2012b). The CECF has a two-pronged funding approach: operational funding is received 
through parliamentary appropriations while investment funding is set aside in a dedicated 
Treasury fund, with funds made available when investments are identified. The CEFC’s 
first full-year investments totalled AUD 931 million (CEFC, 2014).  

NY Green Bank, United States 

Around 80% of the USD 1.4 billion per year spent by New York state entities to 
promote renewable energy and energy efficiency was in the form of one-time subsidies or 
grants as of 2013 (New York Public Service Commission, 2013a). Proponents of a GIB 
envisioned it as a tool to transition away from an unsustainable subsidy-based model to a 
private market approach that would use limited public capital. In the January 2013 State 
of the State Address, the Governor of New York called for the establishment of a 
USD 1 billion New York Green Bank to mobilise private capital to finance the transition 
to a more cost-effective, resilient and renewable energy system (State of New York, 
2013).  

The New York State Energy Research and Development Authority (NYSERDA) 
retained the consulting firm Booz & Company to undertake a market assessment of 
existing barriers to renewable energy finance, identify financial products to respond to the 
market and provide recommendations on the organisational structure of the future 
NY Green Bank. Booz & Company conducted nearly 90 interviews with financial 
institutions, renewable energy providers, energy service companies, utilities and end 
users. Based on the identified financing barriers, specific NY Green Bank offerings were 
proposed to address these specific market gaps. A detailed market sizing by technology 
identified a total market size of approximately USD 85 billion for renewable energy 
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projects in New York (Booz & Company, 2013). Quantitative modelling also provided 
information on the expected return on investment and amount of private capital that can 
be mobilised based on different product offerings. Booz & Company (2013) proposed a 
timeline for development with key activities, milestones and performance indicators for 
the establishment and implementation phases.  

Supported by this data and analysis, NYSERDA requested in September 2013 the 
reallocation of USD 165 million in uncommitted funds from energy efficiency and 
renewable energy portfolio standards and systems benefits charges to fund the initial 
capitalisation of NY Green Bank (New York Public Service Commission, 2013a). In the 
autumn of 2013, NYSERDA also engaged stakeholders such as businesses, financial 
institutions, environmental actors and public sector institutions, among others, in an open 
public commenting period. The collected comments are available publicly online (New 
York Department of Public Service, n.d.).  

In December 2013, the New York Public Service Commission granted NYSERDA’s 
request and provided NY Green Bank with USD 165.6 million to begin operations (New 
York Public Service Commission, 2013b). NY Green Bank officially opened for business 
in February 2014 and has since prepared a detailed request for proposal to the market, 
submitted an organisational plan (NY Green Bank, 2014a), developed a strategic business 
plan (NY Green Bank, 2014b), and created specific and detailed performance metrics 
(NY Green Bank, 2014c). The metrics were subject to a public review and input process. 
Following several additional open public comment periods, NY Green Bank’s full 
capitalisation of USD 1 billion was finalised in an order issued from the Public Service 
Commission on 21 January 2016 authorising the creation of a 10-year USD 5 billion 
clean energy fund (New York Public Service Commission, 2016). In addition to 
providing the USD 782 million missing for NY Green Bank’s targeted capitalisation of 
USD 1 billion, the fund supports research and innovation, market development and an 
existing programme (NY-Sun) to support the development of the solar PV market in the 
state of New York (New York State, 2016).  

UK Green Investment Bank  

In 2009, Climate Change Capital and E3G published a series of papers which 
examined how the UK government could mobilise private investment for the low-carbon 
transition. One of the recommendations was the establishment of a Green Infrastructure 
Bank (Holmes and Mabey, 2009). Various other organisations including Friends of the 
Earth, Policy Exchange and the Aldersgate Group also discussed the proposal and 
published related papers. In February 2010, a working group, the Green Investment Bank 
Commission, was created. After a vigorous grassroots campaign and the publication of 
more papers advocating for the establishment of a GIB, in July 2010 the commission 
published its own report, “Unlocking investment to deliver Britain’s low carbon future”, 
recommending that a GIB be established (Green Investment Bank Commission, 2010).  

In August 2010, the UK government set up a formal Green Investment Bank Working 
Group. A month later, Ernst & Young produced a detailed report on the size of the green 
investment bank and recommended that GBP 4-6 billion would be needed over four years 
(Ernst & Young, 2010). In October 2010, GBP 1 billion was allocated under the 
UK Comprehensive Spending Review. In March 2011, an additional GBP 2 billion was 
allocated bringing the UK Green Investment Bank’s initial capitalisation to GBP 3 billion 
(Holmes, 2013). In May 2012, the creation of the GIB was included in the Enterprise and 
Regulatory Reform Bill, which was published in June 2012. A few months later, the 
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government published its “Update on Green Investment Bank”, which outlined the 
UK Green Investment Bank’s mission, business model and strategic priorities. 

From 2011 to the announcement of the UK Green Investment Bank’s CEO and Board 
in September 2012, the UK Green Investment Bank operated with limited staff as a 
shadow institution called UK Green Investments. During this time, it made indirect 
investments totaling GBP 180 million. In July 2012, Lord Smith of Kelvin was appointed 
as the Green Investment Bank’s Chairman; in September 2012, Shaun Kingsbury was 
appointed as CEO. The Enterprise and Regulatory Reform Act, which formalised the 
establishment of the UK Green Investment Bank, entered into force in April 2013.  
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Glossary1 

Bankable: Projects that have sufficient collateral, probability of success and 
predictability of future cash flows to be acceptable to prospective financiers. 

Capital recycling: Providing refinancing once a project is at the operational stage so 
that early-stage investors have an “exit strategy”, allowing them to free up capital to 
invest in new projects, i.e. “recycle” their capital.  

Corporate financing: The act or process through which a corporation raises or 
obtains capital. 

Credit enhancement: Reducing the credit or default risk of a debt, thereby 
improving its credit-worthiness and increasing the overall credit rating.  

“Crowding in”: Crowding in occurs when public investment induces greater private 
investment than would have occurred otherwise.  

“Crowding out”: Crowding out occurs when a public intervention directly displaces 
the efforts of the private sector by undertaking projects the private sector would have 
otherwise carried out. Crowding out can also occur indirectly if governments use 
distortionary taxes to fund public investment, or in situations where demand for 
government borrowing results in increased interest rates and can make borrowing too 
costly for private investors.  

Crowdsourcing: The process of obtaining ideas, content or funding, usually online, 
from a large group of people. In the context of this publication, crowdsourcing refers to 
attracting small unaccredited investors to provide funding for renewable energy projects. 

ESCO: An energy service company (ESCO) can offer a broad range of energy 
services to end-users, including the design and implementation of energy-savings 
projects, retrofitting, energy conservation, energy infrastructure outsourcing, power 
generation, energy supply and risk management. What characterises these companies 
from others is that they can arrange financing where their remuneration can be directly 
linked to the energy savings achieved.  

Green investment bank: Broadly defined as a publicly capitalised entity established 
specifically to facilitate and attract private investment in domestic low-carbon and 
climate-resilient infrastructure through different activities and interventions. 

Institutional investor: Institutional investors are usually synonymous with 
“intermediary investors”, that is, institutions that manage and invest other people’s 
money. The term institutional investor can be used to describe insurance companies, 

                                                      
1. Disclaimer: Explanations on the terms are very condensed and may not be complete. They are not 

considered to necessarily reflect the official position of the OECD. 
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investment funds, pension funds, public pension reserve funds (social security systems), 
foundations and endowments, among others.  

Investment bank: An investment bank traditionally facilitates transactions of all 
types in the wholesale financial markets (transactions conducted by corporations, 
businesses, institutional investors and high net worth individuals) including mergers and 
acquisitions (the purchase and sale of businesses and their assets), capital raising or 
“underwriting” (of equity, debt, etc.) on behalf of corporations or their shareholders. They 
may provide ancillary services, such as market making; trading of derivatives, securities 
and other financial instruments; investing and lending; asset management; and fixed 
income instruments, currencies and commodities (FICC) services. This excludes retail 
brokerage, retail lending or any other practice that centres on “unaccredited investors”. 

Liquidity Risk: A financial risk stemming from the lack of marketability of an asset, 
commodity or security that cannot be converted swiftly enough to preclude an inordinate 
loss. 

Mezzanine financing: Mezzanine financing is senior to common shares (equity) 
(i.e. mezzanine investors receive returns from the investment before equity holders), but 
junior to secured debt or senior debt. Mezzanine financing normally includes 
subordinated (i.e. junior) debt or preferred equity (i.e. equity shares that provide 
dividends before common stock dividends are paid out) and is usually more expensive 
than senior debt. It can be used as the stage of financing that follows venture capital. 

On-bill finance: On-bill finance allows utility consumers to invest in energy 
efficiency improvements and repay the funds through additional charges on their utility 
bill. Under this approach, a third party (such as an energy provider) provides upfront 
funding for energy efficiency improvements to an investor (e.g. a tenant in a residential or 
commercial building). The beneficiary pays back the loan via its existing energy bill. In 
many cases, repayments are structured in such a way that the monthly energy savings 
achieved through the investment equal or outweigh the loan repayments. If structured 
properly, an on-bill finance programme can substantially reduce the cost of and improve 
access to financing.  

Origination: Loan origination generally includes all the steps from accepting a loan 
application up to the disbursal of funds (or denial of the loan application).  

Public financial institution (PFI): A publicly created or mandated financial 
institution created in many cases to correct for the lack of market-based finance through 
the provision of missing financial services. 

Retrofit: An energy efficiency retrofit is an improvement made to an existing 
structure which improves the overall energy efficiency of a building or home.  

Risk mitigant: Risk mitigants include a range of targeted interventions generally 
aimed at reducing, reassigning or reapportioning different investment risks using 
mechanisms such as guarantees and insurance products, public stakes and other forms of 
credit enhancement. By providing coverage for risks which are new and are not currently 
covered by financial actors, or are simply too costly for investors, risk-mitigating tools 
increase the attractiveness and acceptability of sustainable energy projects for 
institutional investors that are particularly risk-averse (e.g. pension funds). 

Risk profile: An assessment of the degree to which an investor is prepared to accept 
losses at the expense of potential gain. 
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Securitisation: Securitisation is the process of transforming illiquid financial assets 
into tradable products.  

Tax lien: A legal claim by a government entity against a property if tax debts are 
unpaid. Tax liens are a last resort to force an individual or business to pay back taxes. Tax 
liens take precedence over all other liens on a property and (in case of liquidation) must 
be satisfied first. 

Transaction enabler: A process or technique which facilitates investment by 
reducing the associated transaction costs.  

Underwriting: In the case of loans, underwriting is the process by which a lender 
decides whether a potential creditor is creditworthy and should receive a loan. For 
securities issuances, underwriting is the procedure by which an underwriter, such as an 
investment bank, brings a new security issue to the investing public in an offering. In 
such a case, the underwriter will guarantee a certain price for a certain number of 
securities to the party that is issuing the security (in exchange for a fee). Thus, the issuer 
is secure that they will raise a certain minimum from the issue, while the underwriter 
bears the risk of the issue. 
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practical information to policy makers on how green investment banks are being set up, capitalised 
and staffed.
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