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This work presents one of the most comprehensive and detailed analyses of sustainable investing undertaken to date, covering 
multiple asset classes including listed equities, private equity, fixed income and direct investing in infrastructure. It has been 
compiled by a group of alumni researchers from London Business School, led by Guy Turner founder of Trove Research. 

Worldwide, institutional investors now have access to just under 430 professionally managed sustainable investment funds covering 
public equities, green bonds and private equity (1).  Around 170 of these funds invest in the general stock and bond markets basing 
their allocations on Environmental , Social and Governance considerations (screened funds).  Another 260 funds invest in 
technologies and services that help protect the environment, such as clean energy, waste management and water treatment.  150 of
these funds are private equity / venture capital vehicles investing in early stage corporate equity and infrastructure projects. Total 
capital under management in sustainable funds is around $138bn. $61bn of this is managed by private equity vehicles. Screened ESG 
funds account for $32bn, with thematic funds £106bn.

1. Performance – Listed equity funds
a) Returns. We split screened funds into general “ESG funds” and “Low carbon funds”.  ESG funds invest in many of the same 
underlying stocks but with weightings slightly altered for ESG criteria. Low carbon funds screen out or down-weight high carbon 
emitting firms.  Screened ESG funds tend to track the main benchmarks, although over the past 5 years have under-performed the 
FTSE by a couple of percent. Low polluting firms, such as in finance, IT, software, telecoms, retail now make up are large part of stock 
markets, so green strategies are often not dissimilar from the main indices.  Specifically, screened low carbon funds have provided 
above market returns over 3 and 5 years (mainly driven by the good performing BNP Paribas Easy Low Carbon 100 Europe ETF).  This 
is largely due to the low weighting of the oil and gas sector in these funds, which has significantly under-performed the main stock 
markets over the last 5 years (S&P500 has grown by 80% over this period, while Exxon and Chevron have only grown by 30%; BP and 
Shell have fallen by 10-20% respectively).

1. In this work, funds are defined as ownership or management of core underlying assets. Our figures exclude multiple variations of the same 
underlying asset, such as share classes with different cost structures and denominated in different currencies. 

Median annualised returns of listed sustainable funds over 1, 3, and 5 yrs to end Q3 2016 (%)
1 year 3 year 5 year

Thematic water funds 28.8 Thematic water funds 12.4 Thematic water funds 14.1 

FTSE all share index 16.8 Screened low-carbon funds 9.6 Screened low-carbon funds 13.2 

All thematic funds 14.2 MSCI world equity index 7.7 MSCI world equity index 12.6 

MSCI world equity index 10.8 Screened funds 6.6 FTSE all share index 11.0 

Thematic clean energy funds 10.2 Screened ESG funds 6.6 All screened funds 9.4 

Screened low-carbon funds 9.3 FTSE all share index 6.6 Screened ESG funds 9.3 

All screened funds 8.6 All thematic funds 6.3 All thematic funds 7.5 

Screened ESG funds 8.6 Thematic clean energy funds 4.8 Thematic clean energy funds 3.2 
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Thematic funds have more variable returns than screened ESG funds. Funds tracking the water and waste sectors have provided 
significantly higher returns over 1, 3 and 5 years (12 – 28%/yr). However, on average funds focussed on clean energy have under-
performed.  This is mainly due to exposure to solar industry, which on aggregate, has lost 40% of its stock value between 2011 and 
2016. This is caused by the rapid price reductions in solar PV prices which, whilst good for consumers, have squeezed profits across 
the supply chain with several manufacturers posting losses.  PV project development has also suffered from strong price 
competition on engineering contracting with the introduction of competitive tendering, while the highly-geared structures of 
operating companies (yieldcos) have worried shareholders with a number of share price down grades in the last few years. The 
wind power sector has proved more resilient, with the wind sector stock index increasing by 60% over the last 5 years.  But for 
many clean energy funds the strong performance of the wind sector has not been sufficient to offset the solar under-performance.

b) Volatility. In the sustainable investment sector, returns tend to be correlated with volatility. The lower performing clean energy 
funds have had higher volatility, and higher performing water funds lower volatility.  An exception is screened ESG funds which 
have slightly lower returns over 5 years than the FTSE All Share Index, but also lower volatility. The “ESG” aspect here tends to buy 
less risk, rather than out-sized returns.  

c) Sharpe ratio. Sharpe ratio measures the excess return a fund delivers relative to the risk free rate, per unit of volatility.  Our 
analysis shows that sustainable screened funds have, on average, outperformed the FTSE over 3 year (median Sharpe ratio of 0.3 vs 
FTSE of 0.23) and 5 years (0.67 vs FTSE of 0.51), while the but thematic funds have broadly matched the FTSE over these periods. 
Both fund types however have under-performed relative to a very strong MSCI World index (Sharpe of 0.34 and 0.7 respectively). 

d) Market Correlation. Sustainable funds (thematic and screened) tend to be procyclical, moving in the same direction as the rest 
of the stock market.  The funds we studied generally had higher correlations with the FTSE All Share index at  0.7 to 0.76, than
other thematic sectors, such as healthcare (0.44), aerospace & defence (0.58), construction (0.58) and technology (0.6).  The 
exceptions are renewable energy yieldcos, solar funds and carbon allowances which all have low correlations of < 0.5.  These 
markets could provide opportunities for portfolio diversification. However the reason for the low correlation is their relatively poor 
performance at a time of bull equity market. They’ve not yet proven to rise when the rest of the market is in a flat or downward
cycle.

e) Benefits of active management. 75% of thematic funds and 66% of screened funds are actively managed, with the rest investing 
on an index-tracking or algorithmic basis. Thematic funds that are actively managed have significantly lower volatility and slightly 
lower returns than passive funds. Volatility is reduced by 6.8% (680bp) but IRR is reduced by 1.8% (180bp) over 5 yrs. Screened 
funds that are actively managed also have lower volatility than passive index-tracking funds, and marginally improved IRR. Active 
management improves IRR by 0.6% (60bp) and reduces volatility by 1.7% (170bp). 
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2. Performance – Fixed Income

There are now 21 funds with $3.1bn under management invested in sustainable fixed income securities, often referred to as 
green bonds.  These bonds include corporate debt ring-fenced for sustainable activities, debt in pure-play environmental 
businesses, or project bonds for sustainable infrastructure.  Our analysis shows that whilst these vehicles invest in specific types 
of assets, there is no difference in performance between green and non-green assets. This is because the performance of a bond 
is uniquely defined by its risk category, which is agnostic to the sector. 

3. Performance – Private equity / venture capital

We identify over 150 PE and VC funds where the majority of their investments are in the sustainability sector (clean energy, 
water, waste, clean transport), both in technologies or infrastructure projects.  Whilst some funds have performed well, the 
average sustainable fund across these sectors has underperformed relative to the PE average of over 600 firms.  The median 
clean technology fund return is an annualised -4.5%, and clean infrastructure around 5.6%.  This compares to the PE sector 
average of 10.8% (2008 vintage). The 5.6% median returns for clean infrastructure is less than returns to equity of direct 
investment of around 9%. The difference is accounted for by (i) fund management fees and (ii) funds will absorb unsuccessful 
projects as well as successful ones. The direct investment figures below assume the project is not aborted prior to 
commissioning.

3. Performance – Direct investment in clean infrastructure

Institutions are increasingly investing directly in infrastructure assets, and in particular clean infrastructure.  Local authority 
pension funds in the UK have invested as little as $4m in local clean energy projects while the Public Investment Corporation of
South Africa has invested $1.5bn in a South African solar farm. Typically these projects are stable and provide good returns.
Returns vary greatly by project but on average mature markets provide 6% project level IRR (9% equity), while developing 
countries typically offer yields of 18-19%.  These figures exclude projects which might be aborted before commissioning, which 
would lower the averages.

Once constructed renewable energy projects carry relatively little risk. Variations in output are relatively small. Across the US 
wind farms have a standard deviation in annual output of 8%, and solar farms even less at 3%. 

IRRs however are being compressed as many governments are bringing in competitive tendering processes. In theory, projects 
that are successful in the auction should be profitable or else they would not be bid in, but recent experience in Brazil and
offshore wind contracts in Denmark suggest profitability will be challenging on the basis of current technology and economics.



Risk-Return summary all asset classes. Thematic water funds, direct investment and screened ESG funds 
have the best risk return profiles over the last 5 years (Q32011 – Q32016).

Listed funds:  Returns are for all funds where data is available for 5 yrs to 30 June 2016 (185 funds). Std Dev is average of daily volatility over 5 yrs. World MSCI benchmark strongly influenced by US 
and strength of dollar, FTSE more representative of UK/EU benchmark.
Private Equity: Benchmark PE index is average performance of 600 PE funds from PreQin from all vintages since 2000.  Clean PE universe comprises 88 funds with IRR data. Risk measured as std dev 
of annualised IRR returns of sample over lifetime of funds. 
Fixed income: BoAML Green Bonds Index compared to Barclays World Aggregate Bond Index (5 Yr average).
Direct Investment: Trove sample IRR data from over 100 individual renewable energy projects. All Infra benchmark taken from “JP Morgan Q4 2015, Infrastructure Investing”. Risk measure 
estimated as average of calculated from sample for mature and developing countries.  IRR and Std Dev does not take account of internal management costs, or survivor bias, ie IRRs relate to 
completed projects, not those that are aborted.  These costs would reduce net IRRs, although difficult to quantify. 7
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Institutional investment portfolios are able to invest in sustainable assets across all asset classes. The effectiveness of the 
investments in terms of environmental or social impact, and financial performance differs significantly.  We can however draw
consistent insights for future sustainable investment decisions:

1. Screened ESG funds are likely to track close to market benchmarks - thematic funds are more risky but have the opportunity 
for out-performance.  ESG screened funds and thematic funds have very different green and financial performance profiles. 
Investors should consider them as separate asset classes.  It is often difficult to identify and differentiate the methodologies
used by screened ESG funds (screened low carbon funds are clearer, while thematic funds are defined by the sector). On 
average screened ESG funds provide low risk exposure to sustainable themes. However, the effectiveness of the approach for 
some generic funds in terms of differentiated investment strategies is questionable.

2. Larger funds perform better than smaller funds. On average an extra $100m under management delivers 0.4% higher 
annualised return.

3. Actively managed funds perform better than passive funds. Managed screened funds perform better than passive funds in 
terms of both IRR and volatility. In the thematic sector, managed funds have slightly lower IRR but significantly lower volatility.

4. On average, diversified funds perform better than niche funds.  There is a large variability in performance across the key 
thematic sectors of water, waste, and clean energy, and within clean energy there is a large difference between solar and wind. 
Although they all provide an environmental service of some form, these sectors are driven by very different fundamentals. 
Funds which invest intelligently across all sectors have the ability to avoid pitfalls (eg solar supply chain) and time investments 
based on value in other sectors (eg wind and water).

5. Green fixed income products perform like regular fixed income products. Green bonds are unlikely to change the financial 
performance of the portfolio compared to other fixed income products. Many are relabelled infrastructure bonds.

6. Private equity funds based on clean infrastructure assets can valid addition to the portfolio, but care is needed.  
Outperformance is possible from these funds. It is achieved by avoiding the pitfalls, such as sudden changes in policy, rather 
than identifying star projects. We believe sudden changes in policy will be rarer in the future, as governments have more 
predictable expenditure limits for renewable energy. For this, detailed sector knowledge is critical. “Clean tech” funds remain 
risky. They have significantly under-performed other VC sectors. There will continue to be success stories, but identifying these 
in advance remains challenging.

7. Direct investing in clean infrastructure could be a useful portfolio addition. Direct investing is not just for large institutions. 
Successful investments by pension funds have been made under $5m. On average these projects have provided good returns 
with relatively low risk.  Co-investing alongside experienced partners (eg development banks or infrastructure funds) is key to 
overcoming the costs of advisory fees for institutions less experienced in this area.
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This report has taken a detailed look at the performance of sustainable investments across all asset classes. We have compiled 
the most comprehensive database of sustainable investment options and funds, classified them into subgroups, and analysed 
their risk and returns. This work has given us a unique insight into how the sustainable investment sector operates, which asset
classes perform best and the characteristics of successful funds managers.

Building on this work Trove Research can help asset owners in a number of ways:

1. Discuss sustainable investment strategies in the context of your long term fund objectives and priorities for sustainable 
investing. Key issues include:

• Are your investments intended to have environmental, social or governance impacts, or is the interest driven by 
financial considerations, either to protect value or for growth?

• What risk appetite do you have for investments in this sector?  How important is volatility?

• Is direct investment a realistic opportunity given your funds structure?

• How important is geographical diversification?

2. Review your portfolio against our internal database of investment vehicles across all asset classes.

3. Advise on the optimal structure of the portfolio given your sustainability preferences and financial objectives.

4. Provide an ongoing service to provide an external perspective on your portfolio as well as investment and divestment 
opportunities.  This includes:

• Quarterly updates on key out-performance and under-performance examples, to identify where and how value is 
being created in the sustainable investment field.

• Identification of new fund launches and investment vehicles, backed with Trove assessment in terms of likely ESG and 
financial performance.

• General news, information and analysis on sustainable investment field covering all asset classes.

5. Assist with execution to make direct investments in sustainable infrastructure.  We retain a wide network of contacts in the 
sector and are aware of forthcoming investment opportunities.
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Why we have undertaken this research
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The world of sustainable and ethical investing is becoming mainstream but increasingly complex…

• According to EuroSIF and EFAMA around 50% of all professionally managed funds in Europe are guided by some form of ethical 
and sustainability principles. (1) How these figures are compiled is not clear, but many mainstream funds are now integrating 
basic sustainability principles into conventional strategies which will significantly elevate these figures. Other funds however
offer specific sustainable investment strategies that differentiate them from the mainstream. Our research identifies over 260 
such funds listed on exchanges, and over 150 private equity vehicles focussed on sustainable technology and infrastructure.

• The sustainable investment sector is growing at around 30-40% a year (2), and interest in the sector will continue to increase:

- Currently some 619 institutions, representing around $3.4 trillion of capital, have committed to divesting their portfolios from 
fossil fuels, although few have yet to implement the necessary changes. (3)

- To meet the world’s climate objectives, annual investment in low carbon energy will need to increase to $1trillion/yr by 2030 
from around $400bn today. (4)

These developments have created several challenges for investors…

• There is no single source to accurately identify sustainable investment vehicles across all asset classes.

• It is difficult to choose between these vehicles as they offer widely varying strategies with very different risk and return profiles. 
Information from some sources can be inaccurate or out of date, with many funds wrongly labelled as “sustainable”.

• Little analysis has been published to show whether these investments are good investments financially in the contexts of a 
broad portfolio. 

• Anticipating future performance of these vehicles requires a deep understanding of the sector.

Our research sheds light on this sector by…

• Identifying and categorising all investment funds globally provide differentiated sustainable strategies, across all asset classes of 
equities, fixed income and private equity, as well as direct investments in sustainable infrastructure. 

• Analysing and explaining the performance of these investment vehicles, with a view to helping investors make more informed 
decisions in the future as part of a balanced portfolio.

1. EuroSIF- European Sustainable Investment Association put the total assets managed with sustainable approaches at €9trillion in 2014. EFAMA –
European Fund and Asset Management Association – estimates total AUM for managed funds at €19trillion in 2015.

2. EuroSIF, 2014, European SRI Study
3. http://gofossilfree.org/commitments/
4. The New Climate Economy, http://2015.newclimateeconomy.report/

http://gofossilfree.org/commitments/
http://2015.newclimateeconomy.report/
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We categorise the sustainable investment world into conventional asset classes (equities listed and private, fixed income, 
infrastructure and commodities) and three types of investment (screened funds, thematic funds and direct investment).

Screened funds invest in the broad economy but adjust the allocation based on ESG criteria (companies can be excluded or 
included, or allocations weighted according to certain ESG scoring systems). We separate out low carbon screened funds as a 
particular type of fund that provide hedges against climate change risks.

Thematic funds invest in solutions to global environmental problems, such as renewable energy, water provision and waste 
recycling services.  Nuclear is included as some funds focus on the sector and it can be seen as a hedge against climate policy risks 
in the energy industry.
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Sustainable investment universe. Globally investors can choose from 420 sustainable investment funds 
covering listed equities, fixed income, private equity and commodities. 
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Fixed income – listed funds (21)

Equities 
(405)

Private equity
(153)

Listed equities
(252)

Commodities (2) 

Infrastructure

Asset class

146 7
51 12 1

32

153 (1)

15

2 (2)

6

168 260

many

1. 64 of the 153 private equity funds invest in infrastructure assets, mostly in renewable energy. In this table Infrastructure means direct investment 
from the institution rather than through a fund manager.

2. Carbon commodity funds are those that track the price of carbon allowances. The two available are Barclays iPath Global Carbon ETN and ETFS 
Carbon ETC (CARB)

Total managed funds  = 428

Funds

ThematicScreened
Direct 

investment
ESG

Low 
Carbon

Clean 
energy

Water
Waste / 
Recyc.

Agri, Fish, 
Forestry

Nuclear

2 1

We have identified 428 sustainable investment funds globally.  275 funds are listed on exchanges as investment trusts, mutual
funds, ETFs or ETNs. Most of these invest in listed equities, although 21 funds invest exclusively in fixed income securities (green 
bonds). Of the funds that invest in listed equities, 153 apply screening techniques to economy-wide equities, while 99 are 
thematically driven. Of the thematic funds, 38 cover several technologies, with clean energy and water the dominant areas of 
investment. Of the 51 clean energy funds, 23 invest only in renewable energy technologies.  The 153 private equity funds all invest 
thematically, but clean energy dominates this sector accounting for over 90% of capital across corporate equity and infrastructure 
projects.

Number of sustainable funds at Q3 2016



Sustainable investment universe. Across listed and private equity funds we identify $138bn of sustainable 
funds under management. 
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Fixed income – listed funds ($3.1 bn)

Equities 
($135bn)

Private equity
($61bn)

Listed equities
($74bn)

Commodities (£0.002bn) 

Infrastructure

Asset class

27.1 2.2
26.8 7.2 0.02

10.0

61.0 (1)

2.8

0.002 

0.28

$32 bn $106 bn

50 – 100 (2)

1. Private equity AUM taken as capital raised rather than assets under mgt. This is for 88 funds where we have financial data.
2. Estimate of direct investment in sustainable infrastructure since 2000 from financial institutions built up from Trove database of project references 

throughout EU and North America. See Section 5.

Total managed funds  = $138 bn

ESG
Low 

Carbon
Clean 

energy
Water

Waste / 
Recyc.

Agri, Fish, 
Forestry

Nuclear

0.05 0.07

Funds

ThematicScreened
Direct 

investment

Assets under management in sustainable funds at Q3 2016 ($bn)

50 - 100

Across listed and private equity funds in our sustainability universe we identify some $138bn of funds under management. These 
exclude a large swathe of direct investment in sustainable infrastructure from private financial institutions which we estimate could 
be in the region of $50 – 100bn. Managers of listed funds account for $74bn AUM with thematic strategies dominating at $44bn 
AUM, compared to Screened ESG funds at $28bn. The green bond fund management market is currently less than 5% that of the 
sustainable equity market at only $2.3bn.  These figures for AUM are much smaller than those published by the likes of EuroSIF and 
USSIF. A key difference in these figures, is that we focus on differentiated sustainability funds, and exclude main-stream funds with 
integrated ESG practices. 



Sustainable investment universe.  Methodology and data sources

15

Methodology :

The scope of analysis is to include all investment vehicles that asset-owning institutions would consider accessible.  This includes 
funds, managed or index-based, and specific types of companies, notably Yieldcos that own and manage large portfolios of 
renewable assets. Institutions will invest directly in these companies as well as funds.  We exclude other corporate equities and 
debt instruments on the basis that institutions predominantly outsource the management of these assets to fund managers.

Listed funds are defined as “sustainable”, and included in our database, where the fund is differentiated from mainstream funds on 
sustainability grounds. This means the fund manager uses some form of sustainability screening or thematic focus that materially
affects the selection of underlying assets. We do not include funds that integrate aspects of ESG within mainstream funds. Private 
equity funds are included where more than half of the funds activities are considered to be “green”, including clean energy, water, 
waste and pollution control, and sustainable transport (excluding rail), forestry and agriculture.

Financial analysis is undertaken for each investment vehicle for 1, 3 and 5 years for which data are available, up to the end of Q3 
2016.  The analysis includes: 

• Net IRR (returns to equity holders including changes in capital value and dividends). Returns to equity holders are after any 
management charges and measured in local currency. FTSE is measured in GBP and MSCI in USD.

• Volatility and variability. For listed funds volatility is the weekly variation in returns averaged over the relevant number of years. 
For private equity and operational variability of renewable energy projects, “volatility” is taken as the standard deviation of 
returns from all funds over the relevant period.

• Sharpe ratio. Sharpe ratio is the average return earned in excess of the risk-free rate per unit of volatility or total risk. These 
figures are published by some databases, such as FE. These use standard 3.5% risk free rate.

• Market correlation. Correlation analysis is measured with reference to the relevant market benchmarks, FTSE and MSCI World 
Equity Index.

• Benchmarks. We have used two relevant benchmarks as the opportunity cost of investing in sustainable assets: FTSE all share 
and MSCI World Equity Index. The latter has performed extremely well in the last 3 years, largely due to the heavy weighting and
exceptional performance of US equities. FTSE gives a better benchmark for EU based equity strategies.
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Data sources:

We have used numerous sources to identify investment vehicles and their financial performance. Key ones include:

• Listed funds - Financial Express, Bloomberg, Morning Star, fund managers own fact sheets.

• Private Equity - Bloomberg, PreQin, general internet.

• Green bond – Performance data on green bond indices and benchmarks taken from Bloomberg

• Direct investments – numerous reports and news articles referring to project and equity returns from renewable energy projects, 
covering over 100 individual projects.

Data cleansing:
A substantial part of the work has involved identifying relevant investment vehicles. The starting point is often third party
databases, but frequently these are incomplete or funds are poorly categorised in terms of sustainability.  Many investment 
vehicles have been removed from or added to our database from those found in commercial databases. They are removed for four 
key reasons:
1. Where funds represent different share classes or currency denominations, and are effectively duplicates of the underlying 

assets. Our analysis only looks at the performance of the assets under management. Other studies may double-count different 
share classes and currencies.

2. Where the fund does not use ESG criteria to materially influence investment decisions, if at all. Sometimes funds are mis-
labelled as ESG funds because they have the letters “ESG” or “Green” in the fund title but have no link to sustainability.

3. Where the fund is no longer operational or has no assets under management.
4. Where an index is mislabelled as fund. 

In summary we have excluded:
• Several hundred duplicate share classes and currency denominations that appear in mainstream databases.
• 50 – 100 funds that appear in other databases that do not have sustainable investment characteristics. Specifically some 60 

green bond funds from Bloomberg have been removed that on closer inspection have no green bond investment characteristics.
• 40 - 50 funds that appear in other databases with sustainable characteristics but are not longer operational.

The resulting universe of investment vehicles represents the most comprehensive database of active funds where investments are 
materially driven and differentiated from mainstream investments by sustainable criteria.

Limitations to the analysis:

• The analysis uses data from investments that have continued for 1, 3, and 5 years.  We do not assess the effect of investments 
that have ceased to trade or projects that have been aborted early in their development.  Direct investments in projects 
excludes the costs of internal management in making a transaction. 
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Listed funds.  Data completeness.  Three quarters of funds in existence to day have performance data going 
back 5 years to Q3 2016.
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The number of funds where we have complete IRR performance data reduces the further back in time we look, as some funds 
have been created within the last 5 years.  Screened low carbon funds are the most recent fund type, with only one fund with a 
5 year performance record. 

1 year history 3 year history 5 year history

Screened funds

ESG 97 79 76

Low carbon 6 2 1

Total screened funds 103 81 77

Thematic funds

Clean energy 49 38 33

Water 11 11 10

Other 34 31 28

Total thematic funds 94 80 71

IRR data completeness to Q3 2016  (number of funds)



Listed funds overview.  2016 looks to be a record year in sustainable fund launches, with 25 new funds 
launched in the first 6 months.
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Our database covers 266 funds, including ETFs, open-end funds, 
funds of funds and yieldcos.  

244 of these funds invest in listed equities, 18 in fixed income 
instruments, mostly green bonds. 

83 funds are index-trackers (of which, 56 are Screened ESG funds, 
and 27 thematically driven).

Number of funds
Actively 

managed
Tracks 
index

Total

Screened ESG 103 56 159 

Thematic 80 27 107 

Total 183 83 266 
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Peak fund creation was in 2007-2008 and 2015, creating 30 new funds in each year. Whereas 2007 saw a large interest in 
thematic funds, mostly around clean energy and climate change, thematic fund launches have since dwindled. 2015 in 
contrast was dominated by general screened ESG funds.  2016 looks like it will be a record year with 25 new funds created in 
the 6months. 
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Listed funds overview.  The fall off in new thematic fund launches in 2016 is in stark contrast to the need for 
large private capital inflows into the low carbon sector.
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The large number of funds launched in 2007 was even more pronounced in the thematic sector, accounting for a quarter of all 
funds still in existence in 2016. After a fall off in activity in the years following the financial crisis, new fund launches increased to 
7 – 11 new funds each year in 2013, 2014 and 2015. 

However, 2016 looks like a poor year for new thematic fund launches. This is mostly due to weak performance of these funds in
recent years. but is also in contrast to the proclaimed large need for private capital in the low carbon sector.

Just a half of thematic funds invest in clean energy, with 36% covering all technology areas, and 11% invested in the water sector.
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Listed funds overview. Clean energy and water dominate thematic investments
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All techs
23%

Clean energy
61%

Commodity
0%

Nuclear 
energy

0%

Waste-
recycling

0%

Water
16%

All techs
36%

Clean 
energy

48%

Commodity
2%

Nuclear 
energy

2%

Waste-
recycling

1%
Water
11%

Distribution of number funds by type in 2016

Distribution of AUM by type in 2016

48% of thematic funds invest exclusively in clean energy, 
but represent 61% of AUM, meaning that clean energy 
focused funds are larger than the average thematic fund.

Water is the other major investment focus for thematic 
funds, accounting for 11% of funds but 16% of AUM. 

Nuclear energy, and waste-recycling, as specific 
investment themes are very small, with negligible 
dedicated AUM. Most investment in listed companies in 
these sectors are included within general environmental 
funds. 

Technology
Number of 

thematic funds

Assets under 
management  H1 

2016 ($m)

All techs 38 10,014 

Clean energy 51 26,838 

Commodity 2 2.05 

Nuclear energy 2 50 

Water 1 7,188 

Waste-recycling 12 17 

Total 106 44,109 



Listed fund overview. Half of all sustainable funds have less than $100m under management, two thirds less 
than $200m. 
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In spite of the small size of most funds several funds have $400 - $1bn under management.  Medium sized funds include: Alliance 
Trust SF Managed 2 Inc ($540m), BBGI Management BBGI SICAV S.A. Ord in GB ($612m), Blackrock New Energy Investment Trust 
($940m), CIS Sustainable Leaders A Inc ($480m), Henderson Global Care Growth A Inc ($650m)

There are a handful large funds with over a $1bn under management.  These include: Northern Trust World Custom ESG Equity 
Index Fund, Pictet’s Global Water Fund, Fullgoal’s low carbon environmental friendly mixed fund  (China), and Four US Yieldco’s
(Nextera Energy Partners LP, NRG Yield Inc, Brookfield Renewable Partners LP, TransAlta Renewables).
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Annual 
outperformance 

(alpha)
Period Criteria Reference

1.3% 1995-2003 Environmental

Derwall et al. (2004)
4.0% 1995-2003 Environmental

3.1-3.8% 1995-2003 Environmental

5.1-6.0% 1995-2003 Environmental

2.3-3.8% 1984-2011 Employment quality Edmans (2012)

8.5% 1990-1999 Governance
Gompers et al. 
(2003)

7.4-11.9% 1990-2003 Governance
Bebchuk et al. 
(2008)

No evidence 1990-1999 Governance
Johnson et al. 
(2009)

8.7% 1991-2003 Environment, Social Kempf et al. (2007)

No evidence 2005-2008
Results split by 
sector

Hoepner et al. 
(2010)

5.0-7.4% 2005-2008
Consumer 

Discretionary

6.9-9.4% 2005-2008 Health Care

7.8% 2005-2008 Industrials

Screened ESG funds invest in the general 
stock market but use ESG criteria to 
influence stock selection.  They do this in 
various ways:

• Picking the best in class
• Picking those that achieve minimum 

levels of ESG compliance / excluding 
those that do not (criteria can be 
single activities, eg anti-personnel 
mines / tobacco, or across multiple 
ESG criteria)

• Integrating ESG criteria into 
allocation weighting 

• Picking those where engagement 
and voting will have greatest effect

Over 2000 studies have assessed whether 
these types of funds out-perform the general 
market.

Friede et al. (2015) reviewed all these 200 
studies. They concluded a “non-negative” 
link between corporate financial 
performance and ESG in 90% of studies and 
in around 60% of them when environmental 
criteria alone are considered. 

Listed fund performance. Previous studies show small but positive performance of screened ESG funds 
relative to market benchmarks.  2-4% outperformance is the typical range of alpha out-performance. This 
contrasts with our own analysis of ESG funds over the past 5 years.

Key studies on ESG and financial performance



Listed fund performance - equities.  Defining the benchmarks.
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5yr  CAGR 11.1%

3yr  CAGR 6.6%

1yr  CAGR 
16.8%

5yr  CAGR 12.6%

3yr  CAGR 7.7%
3yr  CAGR 10.8%

We use FTSE All Share and MSCI AC World.  Both are measured in local currency with a cut off at the end of Q3 2016.

MSCI had an exceptional 12 month performance during the first half of 2016 driven by US stocks with a 27% growth during this 
period. This skews comparisons with this benchmark during this year.

MSCI AC World

FTSE All share

Total Return Indices from Sept 2011 to Sept 2016
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Listed fund performance - equities (1). 1-year returns. Thematic funds beat the MSCI, water significantly out-
performs. 
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Over the 12 months to Q3 2016, on average, 
Thematic equity based funds out-performed the 
MSCI World Equity Index with a median total 
return of 14.2% compared to MSCI World of 
10.8%, although they underperformed relative to 
FTSE which had a strong year of 17% growth on 
the back of pound devaluation.

Clean energy funds kept pace with MSCI World 
while water funds performed outstandingly well, 
with an average return of 29% in the year.

Screened funds lost ground against the FTSE (due 
to global exposure of many) and slightly under-
performed relative to MSCI World.

The weighted average performance of thematic 
funds is better than the median, as larger funds 
tend to perform better than smaller funds. But 
the opposite is true for Screened funds.

The exception is “screened-low carbon” where 
the significant under-performance of Fullgoal
Low Carbon fund in China, dragged down the 
weighted average.

1. This analysis excludes bond funds, which is covered in the following section

FTSE

MSCI

FTSE

MSCI



6.29

4.76

12.41

6.53 6.53

9.59

6.59

7.73

0

2

4

6

8

10

12

14

Thematic
funds

Clean
Energy

Water Screened
funds

Screened
ESG

Screend
low-carbon

FTSE MSCI World

Median 3 yr annualised return (%)

Listed fund performance – equities (1). 3 year returns.  All sustainable fund types keep pace with the FTSE 
benchmark, except clean energy. 
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Over 3 years both Screened and Thematic 
funds keep pace with FTSE at an annualised
6-7% growth, but fall slightly behind MSCI 
World (MSCI World grows strongly due to 
US stock market surge).  

Water funds again out-perform strongly 
with 12.4% growth, but clean energy funds 
under-perform with annualised 4.8% 
return. 

Screened Low Carbon funds out-perform in 
this period, again due to the performance 
of the Fullgoal Low Carbon fund, posting 
14% annualised growth over the 3 years.  
The other main fund in existence at this 
time BNP Paribas Easy Low Carbon 100, 
returned 5.5% per year over the period.

As with the 1 year analysis, larger thematic 
funds tend to perform better than the 
smaller ones, raising the weighted average 
of these types of funds.

1. This analysis excludes bond funds, which is covered in the following section
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Listed fund performance - equities (1). 5 year returns.  Except for water and screened low carbon funds, 
sustainable funds generally perform under the benchmarks from 2001 to 2016.
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Over 5 years to Q3 2016 sustainable funds 
have, on average, under-performed the 
FTSE and MSCI, with the median thematic 
funds returning 7.5% growth, and screened 
funds returning 9.1%, both slightly less than 
the benchmarks of FTSE (11.1% and MSCI 
World at 12.6%). 

The two sectors that out-perform the 
benchmarks are:

• Water - out-performing all indices 
returning 14% annualized growth relative 
to 11% for the FTSE and 12.6% for MSCI 
World.

• Screened-low carbon. This fund category 
however, comprises only one fund over 
this time period. This is largely due to the 
low weighting of the oil and gas sector in 
these funds, which has significantly 
under-performed the main stock markets 
over the last 5 years (S&P500 has grown 
by 80% over this period, while Exxon and 
Chevron have only grown by 30%; BP and 
Shell have fallen by 10-20% respectively).

1. This analysis excludes bond funds, which is covered in the following section

FTSE

MSCI

FTSE

MSCI



Listed fund performance – equities (1). 1 - 3 year returns distribution.  Thematic funds show greater variation 
in returns than screened funds over 1, 3 and 5 years.

281. This analysis excludes bond funds, which is covered in the following section
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Listed fund performance – equities (1). 5 year returns distribution.  Over 5 years, more funds under-perform, 
especially on the thematic side.

291. This analysis excludes bond funds, which is covered in the following section

Number of funds

FTSE All share, 11.1%Screened median 9.1%

IRR (%) – number show upper bound of range

Trading 
Emissions Ludgate 

Environmental

Guggenheim 
Solar ETF

First Trust Water Index
IShares S&P Global Water 
Lyxor UCITS ETF World Water

Royal London 
Sustainable Leaders

The main under-performing sustainable funds since 2011 are linked to carbon credits, and the solar sector. Top performing 
thematic funds with annual returns > 15% are all water related. The best performing screened fund is Royal London Sustainable
Leaders with annualised returns of 17.8% over 5 years.

Thematic median 7.5%



Listed fund performance – equities.  IRR by fund size.  Larger funds tend to perform better. On average an 
extra $100m AUM delivers 0.4% better return over 5 years.
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Listed fund performance – equities.  Volatility. On average, Thematic funds have higher volatility than 
market benchmarks, but this has not produced higher returns.  Screened funds have slightly lower volatility 
than the market benchmarks but similar returns.
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Over both 3 and 5 years thematic funds typically have 
higher volatility than the market benchmarks of FTSE 
and MSCI World (measured as std. dev. of weekly 
movements).  However, on average, screened funds 
have slightly lower volatility than the benchmarks. 

For thematic funds, higher volatility does not, on 
average, mean higher returns. In contrast higher levels 
of volatility does correlate with higher returns for 
screened funds (albeit weakly).

Most volatile funds are found in: Carbon allowance 
index trackers (ETFS carbon), pure play solar funds 
(Guggenheim Solar), and clean energy indices 
(WilderHill). Highest volatility screened fund is based in 
China (Full Goal Low Carbon).

Total returns measured as median value of the group.  Volatility taken as arithmetic average of weekly volatility figures of the group.
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Trend thematic

Trend 
screened

Trend thematic

Trend screened

3 years 5 years

Thematic funds 17.4 18.0

Clean Energy 20.4 21.5

Water 14.4 14.4

Screened funds 13.1 12.5

Screened ESG 12.6 12.5

Screened low-carbon 27.3 14.7

FTSE 13.6 13.6

MSCI World 12.2 12.6

Weekly volatility over 4 and 5 yrs

Guggenheim solar

Trading Emissions Plc

Full Goal Low carbon & environment

Ludgate Environmental

ETFs Carbon

Guggenheim solar

Ludgate 
Environmental

WilderHill Clean 
Energy Portfolio

Triodos
Renewables



Listed fund performance – equities.  Volatility by sub-group.  Water similar volatility to benchmarks but 
higher IRR.  Screened funds have lower IRR but lower volatility.
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Over 3 years, water funds show similar 
volatility to FTSE and MSCI World but 
with significant out-performance in 
terms of IRR. 

High volatility of Thematic funds due to 
performance of clean energy sector, 
which has the highest volatility over 5 
years of all types of funds.

Over 5 years screened ESG funds have 
lower IRR than FTSE and MSCI World, 
but also lower volatility.  

Screened low carbon funds is a small 
sector with only two funds with 
performance data for 3 years or more. 
One of these is Chinese (Full Goal) with 
volatile performance: strong returns 
over 3 years (14% annualised IRR) but 
negative returns over the most recent 
12 months (-27%).  BNP Paribas Easy 
Low Carbon ETF delivered 13% and 5% 
returns over the same periods. 

High returns
Low volatility
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High volatility

Total returns measured as median value of the group.  Volatility measured as arithmetic average of weekly volatility figures of the group.
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Over three years to Q32016 screened 
funds perform ahead of FTSE in terms 
of Sharpe ratio (0.3 vs FTSE of 0.23), but 
behind MSCI World (0.34).  Significantly 
high performing funds include:

- Erste Sparinvest - VBV VK Aktien
Global ESG Fund (1.33)

- Fullgoal low carbon environmental 
friendly mixed fund (1.21)

- iShares MSCI USA ESG Select ETF 
(0.9) 

Over five years, screened funds perform 
significantly better than FTSE (Sharpe of 
0.67 vs FTSE of 0.51) but slightly under 
MSCI World (Sharpe 0.70). Strong 
performers include:

- Royal London Sustainable Diversified 
Trust (1.11)

- Royal London Sustainable World Trust 
A (1.05)

- Kames (Aegon) Ethical Cautious 
Managed A Acc (1.0)

Listed Funds – equities. Sharpe ratio – screened funds. Majority of sustainable screened funds out-perform 
FTSE on Sharpe ratio over 3 and 5 years. 
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3-year Sharpe ratio distribution  - screened fundsSharpe ratio provides a measure 
of outperformance relative to the 
risk free rate and per unit of 
volatility. Sharpe ratio = 

Mean return – Risk free rate
Volatility

Number of funds

Number of funds

FTSE  0.23

Screened median  0.3

FTSE 0.51
Screened median  0.67

Sharpe ratios calculated with a 3.5% risk-free rate.

5-year Sharpe ratio distribution – screened funds

MSCI World 0.34

MSCI World 0.70

MSCI World 0.34

MSCI World 0.70



Over the three years to Q32016, FTSE 
and MSCI World indices sit in the centre
of the Sharpe distribution.  High Sharpe 
performing funds include:

- Fidelity Select Environment and 
Alternative Energy Portfolio 

- Market Vectors Environmental Services 

- Old Mutual Ethical A Acc

However, over 5 years more than half of 
funds underperform relative to the 
benchmarks.  The outperforming ones 
are largely water based. Some of the best 
clean energy funds are: 

• Jupiter Green Investment Trust
• Quest Cleantech.

Listed Funds – equities. Sharpe ratio - thematic funds.  In spite of weak average long term returns, several 
thematic funds have strong Sharpe ratios compared to the benchmarks
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3-year Sharpe ratio distribution  - thematic funds

5-year Sharpe ratio – thematic funds

Sharpe ratio provides a measure 
of outperformance relative to the 
risk free rate and per unit of 
volatility. Sharpe ratio = 

Mean return – Risk free rate
Volatility

Number of funds
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0

2

4

6

8

10

12

14

-0.4 -0.3 -0.2 -0.1 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2

Clean energy & other Water

0

2

4

6

8

10

12

14

-0.4 -0.3 -0.2 -0.1 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2

Clean energy / other Water

FTSE  0.23

Thematic median 0.29

FTSE  0.51
Thematic median 0.48

Sharpe ratios calculated with a 3.5% risk-free rate.

MSCI World 0.34

MSCI World 0.70

MSCI World 0.34

MSCI World 0.70



Median correlations with FTSE All Share for sustainable 
thematic funds and screened funds are 0.7 and 0.76 
respectively (0.71 and 0.77 for MSCI World).  This compares 
0.4 to 0.6 for Aerospace & Defence, Construction and 
Technology. Least correlated funds types are (FTSE 
correlations):

• Water – Liontrust GF Global Water & Agri -0.02
• Renewable yieldCos -

Bluefield Solar Partners 0.03
Foresight Solar & Infrastructure 0.01
Guggenheim Solar ETF 0.36

• Carbon allowances – ETFS Carbon 0.28

• Active mgt funds – Jupiter Green Inv Trust   0.46

Listed Funds – equities. Correlations. Sustainable funds (thematic and screened) tend to be procyclical with 
higher FTSE correlations than other sectors (eg healthcare, defence, construction).  But yieldcos, solar funds 
and carbon all have low correlations < 0.5. 
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Correlation with FTSE - distribution

Correlation with MSCI World - distribution
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1. Source: Financial Express, 11/11/2016.  
2. Shaded figures Trove calculations.

Number of 
funds

Number of 
fundsFund type Correlation

FTSE WMA All UK Property (1) 0.05

FTSE 350 Health Care Equipment & Services (1) 0.44

FTSE ASX Aerospace & Defence (1) 0.56

FTSE All Share Construction & Materials(1) 0.58

FTSE All Share Technology(1) 0.60

Thematic - Clean energy 0.66
FTSE Environmental Opportunities Renewable 
and Alternative Energy 50(1) 0.67

Thematic all 0.70

Screened - all 0.76

Thematic – Water 0.79

3 year correlation with FTSE All Share

Median thematic 0.71 Median screened 0.77



Listed Funds – equities.  Active management vs Index-tracking: Active management substantially reduces 
volatility for thematic funds, but does not greatly affect IRR. For Screened funds, active management also 
reduces volatility (and improves IRR over 3 yrs).
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75% of Thematic funds and 66% of Screened 
funds are actively managed. 

Thematic funds that are actively managed have 
both lower volatility and lower returns than 
passive funds. Volatility is reduced by 6.8% 
(680bp) but IRR is reduced by 1.8% (180bp) 
over 5 yrs.

Screened funds that are actively managed also 
lower volatility than passive index-tracking 
funds, and marginally improved IRR. Active 
management improves IRR by 0.6% (60bp) and 
reduces volatility by 1.7% (170bp).  
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(%)
Volatility (1)

(%)

Thematic funds

Active 6.88 16.72

Passive 8.72 23.52

Effect of Active Mgt -1.84 -6.81

Stat significance No Yes

Screened funds

Active 9.18 12.15

Passive 8.55 13.84

Effect of Active Mgt 0.63 -1.69

Stat significance No Yes

Effect of active management (5yrs, 2011 – 2016)

1. Volatility measured as mean of weekly standard deviation.

Indicates effect of moving from passive to active

Indicates effect of moving from passive to active

Median IRR (%)

Median IRR (%)
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Successful ESG fund management strategies.  Focus on thematic investment strategies.  Diversification 
across clean energy, water and waste is key.
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Key sectors of water, waste/recycling and clean energy have very different performance profiles, operating in very different 
markets:

• Water and waste -> necessary services, incumbents, regulated monopolies with guaranteed ROCE (and opaque 
accounts), no subsidies, well established supply chains, value in service as much as capital equipment.

• Clean energy -> optional, substitute for incumbent, competitive markets (auctions), subsidy driven, value virtually all 
in capital equipment which is subject to global competition. 

Within clean energy, wind and solar stocks, have performed very differently.

5 year share price performance (2011-2016): wind vs solar
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Successful ESG fund management strategies. Global solar module manufacturing make little money due to 
chronic over capacity. Solar developers fair even worse. Why?
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Top Ten Solar PV Module Mfrs (2015 
financials)

Ctry Currency Mkt Cap Revenue Net income Ebitda %margin

First Solar US USD 3,577 3,579 525 774 15%

SunPower Corp US USD 1,047 1,576 -309 -61 -20%

Trina Solar China USD 946 3,035 86 311 3%

Hanwha Q CELLS China USD 773 1,800 43 183 2%

Canadian Solar China USD 680 3,467 173 341 5%

JinkoSolar China USD 419 2,348 123 284 5%

JA Solar China USD 256 1,976 89 247 5%

ReneSola China USD 85 1,282 5 119 0%

Yingli Green China USD 64 1,455 -861 -59 -59%

China Sunergy China USD ? 341 -56 -10 -16%

Total 7,847 20,518 -126 2139 -1%

Key Solar Development Cos (2015 financials)

Ctry Currency Mkt Cap Revenue Net income Ebitda %margin

NRG Energy Inc US USD 3,827 14,674 -6436 2545 -44%

EDP Renovaveis Spain EUR 5,155 1,547 245 1237 16%

Solar City US USD 1,910 399 -768 -481 -192%

Sunrun Inc US USD 490 304 -248 -133 -82%

Vivint Solar US USD 311 64 -253 -188 -395%

Abengoa SA Spain EUR 215 5,755 -1198 -36 -21%

Sun Edison US USD 48 2,484 -1280 -48 -52%

Total 8,129 10,553 -3502 351 -33%
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Successful ESG fund management strategies. US Yieldcos have performed worse than UK yieldcos, making 
heavy losses. UK yieldcos have broadly retained their value. 
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Foresight Solar Fund (UK)

Terraform Power (US)

Pattern Energy Group (US)

Share price performance of US and UK Solar Yieldcos

Yieldcos (2015 financials) Ctry Currency Mkt Cap Revenue Net income Ebitda %margin

8point3 Energy Partners US USD 1209 60 8 75 -13%

Terraform Power Inc US USD 1878 125 -80 73 -64%

Brookfield Renewable Energy Partners US CAD 5185 2206 139 1473 6%

Nextera Energy Partners US USD 1385 471 80 356 17%

Transalta Renewables US CAD 2889 235 198 170 84%

Pattern Energy Group US USD 1708 329 -55 177 -17%

Atlantica Yield US USD 1910 790 -198 605 -25%

TRIG UK GBP 874 15.9 17 15 107%

Total 17038 4231 109 2944 3%



Successful ESG fund management strategies.  Wind turbine manufacturer stocks have strong cyclical element 
to their pricing.   
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Euro/share
Relative share prices of Vestas and Nordex 2006 – end Nov 2016
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Successful ESG fund management strategies.  Investibility of value chains.
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Low. 
• China dominance. 
• Requires reduction in 

module capacity. Not in 
the control of the industry.

• First Solar only competitive 
supplier, but struggling to 
retain margins on 
manufacturing operations.

Medium. 
• Developers over-extending 

with debt and working capital
• Competitive auctions are 

driving down EPC prices.
• But projects need to be built. 

Long term margins should be 
positive when industry 
consolidates but will revert to 
EPC type returns.

Medium/high. 
• Poor yieldco performance in 

recent years was a function 
of over-buying in early 
years, and opaque 
accounting.

• Projects are good assets, 
low operational risk with 
PPAs. Yields should revert to 
high income bond status.

Equipment Development Operation / Yieldco

Medium.
• Turbines technically 

complex.
• Markets dominated by US / 

EU producers, healthier 
prices.

• But cyclical industry, with 
• P/E multiple is key metric 

of future value.

Solar

Poor Very poor Poor
3 year
performance

Investibility

Good Average
3 year
performance

Investibility

Wind

Medium/High.
• Main access to wind development and operation is through utility-

type companies, often these will have range of generation 
technologies.

• Financing models have been less aggressive than in solar.
• Returns are similar to typical utilities



RESULTS - FIXED INCOME
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Fixed Income – Green bonds

43

Investors can access the sustainable fixed income market through 
“ESG bond” and “green bond” funds. 

• ESG Bond funds invest in regular corporate and government bonds 
but apply more purposeful ESG screening to the underlying assets.

• Green Bond funds invest in labelled green bond instruments.

Green bonds are tradable fixed income investment products, but with 
definable sustainable characteristics. In many instances these bonds 
reflect conventional activities that were not previously regarded as 
“green”, but have been re-labelled to appeal to investors with 
sustainable priorities. Activities include:

• US municipal authorities
• Corporations – this covers debt for companies in any sector but 

where the funds are ring-fenced for green projects, as well as 
general balance sheet debt for “pure play” companies whose 
overall activities are defined as “green”. The latter may include 
companies involved in the supply chains of the renewable energy, 
rail, water or waste management sectors.

• National and regional governments issuing bonds for specific 
types of projects.

• Multilateral banks and agencies – eg IFC, EIB, ADB etc.
• Infrastructure projects – eg renewable energy, clean transport, 

water or waste management projects.
• Bank loans – these are general loans to the bank which are then 

redeployed for specific “green” investment activities, these could 
be project related or corporate debt. 

• Asset Backed Securities – ie tranches of debt obligations which 
are backed by activities defined as green. 

Fund Type

AXA Wealth - Kames Ethical Corporate Bond Screened

Alliance Trust SF Corporate Bond 2 Inc Screened

F&C Responsible Sterling Bond 1 Inc Screened

iShares Euro Corporate Bond Sustainability Screened 0-
3yr UCITS ETF Screened

Rathbone Ethical Bond Inc Screened

Royal London Ethical Bond A Ret Screened

Standard Life Investments Ethical Corporate Bond Ret 
Acc Screened

C-Quadrat APM Absolute Return ESG Screened

C-QUADRAT Global Quality ESG Bond Fund Screened

C-QUADRAT Global Quality ESG Equity Screened

DWS Global-Gov Bonds Screened

Muzinich BondYield ESG Fund Screened

VBV VK Euro Short Term Plus ESG Screened

Pioneer Investments - VBV VK Emerging Markets ESG 
Bond Fund Screened

VBV VK Global Bonds ESG Fund Screened

Calvert Green Bond Fund Thematic

Crowd Green Bond Impact Fund Thematic

Nikko AM Shenton World Bank Green Bond Thematic

Nikko AM World Bank Green A USD Thematic

SEB Green Bond Fund Thematic

State Street Global Green Bond Index Fund Thematic

Sustainable Fixed Income Funds (Q3 2016)

Total Assets under Management: $3.1bn (Q3 2016)

Source: Trove Research



Fixed Income – Green bond market likely to reach $50-60bn of issuances in 2016.  This could reach $350 –
650bn if all global low carbon infrastructure classified as “green”.
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By the end of H1 2016, the value of outstanding “labelled” green bond - ie bonds self-declared as green – was $100-150bn. This 
compares to the value of outstanding global bonds of around $90trillion, ie labelled green bonds currently represent 0.17% of 
total tradable debt instruments worldwide.

Annual green bond issuance could reach $350-650bn if all low carbon infrastructure globally is classified as “green” and projects 
are financed through third party debt.

Green bond issuances 

Source: Green Bond Initiative, July 2016, State of the Market 



Do green bonds perform differently to comparable bonds?  Short answer  is “no”.  Bonds are bonds, and 
defined by risk categories which determine their default rate, coupon and pricing.
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To assess the performance of green 
bonds we have compared the 
BoAML Green Bond Index to the 
Bloomberg Barclays Global Agg Total 
Return Index (unhedged in USD).  
The BoAML Green Bond Index tracks 
fixed income securities issued for 
“green” purposes, ie green bonds. 

The BoAML Green Bond Index very 
closely tracks the Global Aggregate 
Total Return Index. 

Slightly better performance of green 
bonds in 2011 and 2012, were offset 
by poorer returns in 2014, 2015 and 
2016. 
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Do green bonds perform differently to comparable bonds?  Short answer  is “no”. Bonds are bonds, and 
defined by risk categories which determine their default rate, coupon and pricing.
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BoA ML Green 
Bond Index

Bloomberg Barclays 
Global Aggregate

Average return 0.15% 0.20%

Standard deviation 2.32% 1.26%

Sharpe ratio 6.27% 16.21%

Sharpe, annualised 21.71% 56.15%

Average monthly returns 2011 – H12016

Variable

Mean 0.002037

Variance 0.000158

Observations 68

Hypothesized Mean Difference 0

df 103

t Stat 0.18098

P(T<=t) one-tail 43%

t Critical one-tail 1.659782

P(T<=t) two-tail 86%

t Critical two-tail 1.983264

t-test of statistical significance monthly returns 2011 – H12016

Average of monthly returns for Green Bond 
index over 2011 H12016  0.15% compared to 
Global Aggregate Bond index of 0.2%.

The Green Bond Index also has slightly higher 
standard deviation of 2.3% compared to 1.26% 
for the Global Aggregate. Sharpe ratios for 
Green Bond are also higher.

The slight under-performance of the Green 
Bond Index is not statistically significant.

Conclusion :  There is no meaningful difference 
in the financial performance of Green Bonds 
compared to general corporate and project 
bonds.



RESULTS - PRIVATE EQUITY & VENTURE CAPITAL
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Private Equity Sustainable Investment Universe – investors have access to over 150 funds worldwide in 
clean tech and clean infrastructure 
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Number of 
funds

Total capital raised 
($m)

Average capital 
raised per fund 

($m)
Min capital raised 

($m)
Max capital raised  

($m)

Cleantech 81 17,282 213 7 1,250 

Infra 64 37,549 587 5 3,100 

Diverse 8 6,186 773 28 3,418 

Total 153 61,017

Definitions – For Cleantech/Infrastructure we include investments in corporate equity, debt and infrastructure finance in clean 
energy, pollution control systems, water and waste-recycling systems and clean transport. 

c.500 potential VC/PE/Infrastructure identified in Preqin (Bloomberg, Google. PreQin not complete so added a further 46 VCPE 
funds in Bloomberg that meet our criteria).

Of these 150 funds >50% activities in the environmental / clean energy sector

Of these, 88 funds have reliable IRR data. 

Total capital raised $61bn since 2000 - largest fund has raised $3.4bn, average fund size $450m.
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Growth, 
32

Venture, 
47

Cleantech, 
79

Infrastruc
ture, 64

Diverse, 8

Number of funds

Growth, 
6,566 

Venture, 
10,737 

Cleantech, 
17,304 

Infrastru
cture, 
37,549 

Diverse, 
6,186 

Capital Raised since 2000 ($m)

Private Equity Sustainable Investment Universe – capital raised since 2000 for infrastructure ($37bn) twice 
that for clean tech ($17bn).

Less than half of funds 
invest directly in 
infrastructure assets.

But infrastructure funds 
account for more than 60% 
of capital raised.

VC funds account for c. 60% 
of Cleantech funds and 
capital raised

Total $61bn Total $17bn

cleantech

cleantech
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Private Equity Sustainable Investment Universe – 75% of PE funds invest in clean energy accounting for 
$50bn of capital.  84% of equity deployed in clean energy.
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Private Equity Sustainable Investment Universe – Over two thirds of sustainable PE funds deployed in Europe 
and North America.

Emerging markets still small share of 
regional focus (13%) - probably increasing 
now.

OECD
9%

North 
America

32%

Europe
33%

Emerging 
markets

13%

Global
13%

Most Cleantech funds focus on early 
stage companies, rather than growth. 
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Private Equity Sustainable Investment Universe. Vintage - 2008 saw the largest number of funds come to 
market, with 23 new funds created raising $12bn capital
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2008 saw the largest number of funds come to market, 23 new funds created raising $12bn capital

20 funds created in 2012  but less than half capital raised (only $5.5bn)
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Private Equity Sustainable Investment Universe. Vintage - New infrastructure funds being created 
reasonably consistently, but weak clean tech activity since 2012. No clean tech funds created in 2015.
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Sustainable Private Equity Performance – The average sustainable PE fund has lost money since inception.  
Median IRR is -1.8% (av -3.3%). But some have delivered over 20% IRR. 
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Net IRR is the IRR earned by an LP to date after fees & carry, based on the realized cash flows and the valuation of the remaining interest in the 
partnership. IRR is an estimated figure, given that it relies upon not only cash flows but also the valuation of unrealized assets. The IRR 
estimates shown are both those as reported by the LP and / or GP, and those that Preqin has calculated internally, based upon cash
flows and valuations, provided for individual partnerships.

IRR performance of 89 sustainable PE funds
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Sustainable Private Equity Performance – Infrastructure funds (med. 5.6% IRR) have performed better than 
clean tech funds (av. -4.3% IRR), but both underperform the benchmark (med. 10.8% IRR). 

IRR %

Clean infra 
median 5.6%

Cleantech 
median -4.3%

Benchmark 10.8% 
(2008 vintage)

IRR performance of 89 sustainable PE funds split by clean tech and clean infrastructure

Number of 
funds



Sustainable Private Equity Performance – Although clean tech and infrastructure funds tend to perform 
worse in IRR terms, weighted returns show less variability than the benchmarks as larger funds do better. 
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Both Infra and Cleantech have underperformed relative to broader private equity benchmarks.
• Mean IRR for all funds  = -3.0%;  
• Weighted average is improved due to better performance of larger fund size. Weighted IRR = 1.1%
• Benchmark  2008 = 11%,  2012 = 17%
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Standard deviation is the variation in IRR calculated across all funds.  Benchmarks for Cleantech and Infrastructure include all funds in the 

broad sector definition.  Benchmarks of 2008 and 2012 chosen as when most funds were created.  Benchmark for 2008 = 627, 2012 = 
504 funds. More than a third of funds are marked as diversified (no industry focus) and the rest seems evenly spread among 
industries, with property the largest group, representing a little under 20% of funds.  A relatively high proportion of the funds is 
active in the US (60%), although some these funds might also be active in other areas.

IRR %

Effect of 
weighting by size



Sustainable Private Equity Performance – Reasons for variations in fund performance. Avoiding the pitfalls 
of Spanish renewables and US biofuels policies improves IRR of the PE renewable infrastructure returns. 
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Two key pitfalls have affected 
returns from PE firms in the 
sustainability sector:  exposure to 
Spanish renewable energy policy 
and US biofuels policies, both 
where a policy change negatively 
affected asset valuations.

Removing the two key funds 
exposed to Spain (Impax and HG 
Capital) from our sample, 
improves weighted infrastructure 
IRR from 1.9% to 4.7%.

Removing the key fund with 
exposure to US biofuels 
(Carlyle/Riverstone) improves 
weighted infrastructure IRR from 
1.9% to 4.5%.
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DIRECT INVESTMENT
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Direct investment in projects – growing interest with a range of project sizes, from $4m investment to 
$1.5bn

59

Institutional investors increasingly attracted to 
infrastructure projects, due to persistently low 
yields on other asset classes and restrictions 
on bank lending to projects. 

Direct investment tends to be in clean energy 
infrastructure: wind, solar, hydro and biomass. 
Water projects also attract direct institutional 
investment.

Direct investments covered in this section are 
those made directly between the institution 
and the project, and can be a mix of debt and 
equity.  We exclude project bonds, 
infrastructure funds or managed co-
investment funds, eg UK Green Investment 
Bank. Key stats:

• In Europe institutions invested $1.1bn 
directly in renewable energy assets in 
2015, and $2.8bn in 2014 (1)

• Allianz Capital Partners is Europe’s 
largest direct institutional investor in 
renewables – by 2014 it had invested 
$2.2bn.

• In the US Metlife and California State 
Teachers Retirement System, directly 
own $3bn and $3.7bn respectively of 
wind and solar assets. 4 
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Pension Denmark
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Aviva Investors

Norfund

Gothaer Versicherung

Public Investment Corporation

Irish Infrastructure Fund, asset management…

AMF Pensionsförsäkring AB (AMF)

Strathclyde Pension Fund/ Ireland Strategic…

Norfund

MEAG Munich Ergo Asset Management

PKA Denmark

Dutch pension fund ABP
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Netherlands Development Finance Company…
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USD million 

Examples of direct investments in renewable energy projects (2012 – 2016) (USDm)

UK Local Authority pension funds 
investing $4 – 50m per project 
(solar, biomass, waste, energy 
effic.) 

European 
pension funds 
and insurance 
cos. Investing 
$25 – 600m per 
project in wind, 
solar, biomass

European & South 
African pension 
funds and insurance 
cos. Investing $800 + 
in v. large scale 
projects (wind, solar)

1. Frankfurt School, BNEF, 2016, Global Trends in Renewable Energy Investment 2016



Data sources – IRR data obtained for 116 separate renewable energy projects worldwide
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IRR and risk data has been obtained from a wide variety of sources:

1. Desk based literature research on IRRs for renewable energy projects:

• 37 separate project IRRs identified in UK, India, Ghana, Kenya, Japan, Norway
• Technologies include: wind, solar, biomass, all renewables
• Distinction made between “Project IRR” and “Equity IRR”

2. Detailed study on IRRs for French renewable projects in 2014 for French Regulator:

• Actual returns (since 2006) of renewable projects that benefited from feed-in tariffs covering onshore wind, PV and 
biomass

• 33 wind projects

• 46 Solar PV projects

• Distinction made between post-tax project and equity IRR

3.  Operational performance data from US wind and solar projects (from Federal Energy Regulatory Commission)

• Annual variation in power output expressed as % of load for individual plants.



Project IRRs vary hugely from 2% to 30%.  Mature market median IRR is 6% for project IRR and 9% for equity 
IRR.  Developing country higher IRR of 18-19% due to country risk.
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1. Countries include UK, Norway, Japan, and generic “mature markets”
2. Countries include: India, Ghana and Kenya

Median Project IRR = 6% 

Median Equity IRR = 9% 

Median Project/Equity 
IRR = 18 -19% 

Mature countries :

• From 100 project examples Project 
IRR ranges between 2% and 22%

• Median Project IRR = 6%

• Median Equity IRR = 9%

Developing countries:

• Smaller sample size (16) and greater 
variability.

• For sample projects project IRR same 
range as equity IRR, but do not have 
comparable figures for each project.

• Project / Equity IRR = 18-19%

Technology:

• No significant difference between 
returns of wind, solar, other project 
types (due to large variability in 
project specific data and relatively 
small sample size)



IRR Trends – IRRs being compressed as subsidies and financing becomes more competitive.
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Average IRRs for renewable energy 
projects is reducing and range is 
compressing, as policy support 
mechanisms are more finely tuned.

Generous feed-in-tariffs being more 
regularly adjusted downwards, and in 
many countries being replaced by 
auctions.

In France, average IRRs for renewable 
projects has reduced from 11% to 6%.

More countries are implementing 
tendering policies (rather than feed-in-
tariffs) to lower costs of subsidies.  
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Source: CRE, 2014, Couts et rentabilité des éenergies renouvables en France 
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2009 2013 2015

Feed in Tariffs - 75 81

Tendering 9 44 63

Number of countries with renewable energy policies

Source: Ren 21, 2016, Renewables Global Status Report



Risk return profile - Developing countries have higher IRR and lower variability in project performance than 
mature countries
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Several reasons for better “paper” performance in developing countries:

1. The sample size for developing countries is small (16) and more random than mature countries which include poor and high 
performing projects. Potentially some survivor bias here.

2. IRR measured in local currency.  Does not take account of local inflation and currency depreciation, which can reduce hard 
currency returns over time. 

3. IRR does not take account of commercial risk. Our measure of risk is only a variation in performance of projects for which 
we have IRR data. High IRR often required because high local cost of debt (10-12% India, 10-15% Ghana. 8-10% Kenya).  

Risk-Return profiles of all projects

0%

2%

4%

6%

8%

10%

12%

14%

16%

18%

20%

0% 10% 20% 30% 40% 50% 60% 70% 80%

Developing countries 
(sample size 16) 

Project IRR
Equity IRR

Mature countries  
(Sample size 100)

Project IRR Equity IRR

Variation (%)  (IRR/Std Dev)

Median IRR (%)



Risk.  Renewable energy projects carry certain risks, but many of these are similar to other infrastructure 
and energy related projects. Many risks can be mitigated.
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Planning Construction Operation

Investor 
interest

Institution

Bank

Sponsor

• Planning opposition
• Construction access
• Grid access
• Off-take negotiation and 

counter party assurances
• Clarity on balances charges
• Clarity on subsidies/tariffs

• Weather delays
• EPC performance
• Local opposition

Risk 
types

• Weather variation (wind / sunshine)
• Technical performance
• Grid curtailment
• Changes in subsidies
• Market exposure (once off-take agreement 

ended)

Private equity / infra fund

Risk 
mitigation 
options for 
institutions

• Insurance options are available to cover wide range of construction and 
operational risks.

• Sindication of loans to diversify risk / co-invest with lead arranger.
• Make use of publicly-funded subordinated debt or loan-loss reserve facilities 

(eg EIB’s Project Bond Credit Enhancement).
• Make use of publicly funded policy risk assistance, eg policy risk services 

provided by WB Multi-lateral Insurance Guarantee Agency (MIGA) and US 
Oversees Private Investment Corporation (OPIC).

• Acquire operating assets only to avoid planning & construction risk



Operational risk.  Wind and solar projects have low operating risk.  Std dev of 8% and 3% respectively.
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Variability in annual output

We have calculated the operational 
risk of renewable energy projects 
by annual variations in power 
output (US data for 810 wind sites, 
and 357 solar PV plants, from 2003 
to 2015)

Standard deviation of the annual 
net generation expressed in 
relation to the average annual net 
generation on a site-by-site basis

Wind farms: expected standard 
deviation (median) is 8% and in 
most cases, it stands below 28% 
(90th percentile)

Solar projects: median is 3% 
(median) and 90th percentile, 16%

These patterns are mirrored in 
Europe, using French performance 
data. 

Distribution, standard deviation of US wind turbines annual production as 
expressed in % of average production - 810 sites
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Summary. Renewable energy returns are consistent with other types of direct infrastructure investment.  
Relative low risk, moderate returns.
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Source: JPMorgan, 2015, Infrastructure Investing Key Benefits and Risk , Q4 2015.  
Renewable energy performance from Trove Research.  Interquartile range of returns from  Trove project database.

Expected equity return (%)  (Actual return for renewable energy)

High

High

Med - high

Med - high

Medium

Medium

Low-Med

Low-Med

Low

Low

Risk level

On average renewable energy projects have relatively low risk and moderate returns compared to other infrastructure 
asset types BUT range of performance is greater.

Appropriate due diligence is required before direct investment decisions.
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Copyright and disclaimer

This publication is the copyright of Trove Research. No portion of this document may be photocopied, reproduced, scanned 

into an electronic system or transmitted, forwarded or distributed in any way without prior consent of Trove Research.

The information contained in this publication is derived from carefully selected public sources we believe are reasonable. 

We do not guarantee its accuracy or completeness and nothing in this document shall be construed to be a representation 

of such a guarantee. Any opinions expressed reflect the current judgment of the author of the relevant article or features, 

and does not necessarily reflect the opinion of Trove Research. 

The opinions presented are subject to change without notice. Trove Research accepts no responsibility for any liability 

arising from use of this document or its contents. Trove Research does not undertake Regulated Activities as defined in 

Section 22 of the Financial Services and Markets Act 2000 and is not registered with the Financial Services Authority of the 

UK.


