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Responsibility in investing habecome a major trend among professional investorthe past decad
Sustainability and corporate responsibility are increasingly important to companies and individuals a
therefore there is an increasing amount of demand for sustainable and responsible ippestihqities
Following that tend a more ambitious approach has also emerged: impact investing. In impact inves
goal is to not only avoid investing in harmful industries or companies but to invest in those that dejoed

socially or environmentally.

This sudy focuses oprivate equity impact investments and the methods and practices PE investors us
investing for impact. The literature review provides a clarification of the definition of impact investing, pr
theimpactmodelling and measuring methods availadhel discusses the specific challenges related to in
investing in private equity. The guantitative analysis is condumebiningsurvey responsegatheredrom
Europearprivate equity impact fund managevih the portfolio company data of those fusd he data of the
portfolio companies and their respective investsrsollected using Pregin and Crunchbasdtogether with

thecollectedsurvey data iforms the sample of the regression anedysonducted in this study.

The effect that the investd@fnancial and impadiargets, modéhg and measuring methods arwnpensation
arrangements have on the net impact and the financial performance of the investments was test
regression analysi3he findings indicate that focusing only on so@mpacts and linking GP compensation
impact targets, might decrease the financial performance of investments. Mongsimgr,own modelling
methods was found to improve the financial performance of investmeoitse Specific impact measurir]
methodon the other handvere found to increase the achieved net impact while others were found to dg

the financial performance of investments.

Keywords impact investingprivate equityresponsible investing, impact measuremanpact performance,
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Vastuullisesta sijoittamisesta on tullut merkittdva trendi ammattimaisten sijoittajien keskuudessa. K
kehityksen periaatteet seka yritysvastuu ovat yha tarkeampia asioita niin yrityksille kufitajklékin, minka
vuoksimyosvastuullisillesijoitusmahdollisuuksill@en yha enemman kysyntddastuullisuugrendin myoéta on
kehittynyt vield kunnianhimoisemgin ilmid: vaikuttavuussijoittaminen. Vaikuttavuussijoittamises
strategiana ei ole vain vilf sijoittamista haitallisiin toimialoihin tai yrityksiin, vaan sijoittaa niihin, jo

saavat aikaan jotain hyvaa joko sosiaalisesti tai ympariston nakoékulmasta.

Tama tutkimus keskittyy padomasijoitusten muodossa tehtyjen vaikuttavuussijoitusten agkigega niihir]
toimintatapoihin ja menetelmiin, joita kyseisten sijoitusten tekemisessa on kaytetty. Kirjallisuusk
selventda vaikuttavuussijoittamisen maaritelmaa, esittelee erilaisia vaikuttavuuden maljinmoitaus
menetelmid ja pohtii vaikutzuussijoittamiseen liittyvia erityisia haasteita padaomasijoitusalalla. Kva
tiivinen analyysi toteutettiin yhdistamalla eurooppalaisilta vaikuttavuussijoittajilta kerattyyn kyselyg
tietoja kyseisten sijoittajien portfolioyhtidista. Portfolioyh@htainen data on keratty Pregja Crunchbase

tietokannoista ja se muodostaa yhdessé kyselydatan kanssa taman tutkimuksen regressioanalyysien

Regressioanalyyseillda tutkittiin erfaloudellisten tavoitteiden ja vaikuttavuugavoitteiden, mallinnus ja
mittausmenetelmien kaytén sekd kompensaatiorakenteiden yhteyttd sijoitusten vaikuttavuuteen ja
Tulokset viittaavat siihen, etté sosiaalisten vaikutusten tavoitteluun keskittyminen seka GP:n kompe
sitominen saavutettuihin vaikutuksiigaattavat heikentdé sijoitusten taloudellista tuottoa. Liséaksi tul
osoittavat, ettéomien mallinnusmenetelmien kayttd parantaa sijoitusten taloudellista tuotiibén fdetyt
vaikutusten mittausmenetelméat saattangtds parantaa sijoitusten vaikuttautta, kun taas toiset saatta

heikentaa niiden taloudellista tuottoa.
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1 Introduction

1.1 Background

Responsibility in investinhas becoméugelypopular; according to some estimates almost one
fourth of all wealth under professionabmagemernis invested following some kind of a socially
responsible investingsRI) strategy(Singh, 2018)Initially, thecoreidea of responsible investing
wasto avoid investing in compaas that operate in undesirable industries such as tobacco, alcohol
or weapongalso knowna ne g at i v e busmowadaysttanmlgaoclude what is known
asiposi tive semphaskeinginwegidy ini congpanies that operate in industries
generally regarded as good such as green energy or recyClomgos, 2014)

ESG investing i.e. considering environmental, social and governance factors in investment risk
analysis is a morenphisticated form of responsible investilgn simple screening strategiés

has also gained huge momentumEuropethe use oESG integration strategies have grown at

a CAGR of 27 %between 2015 and 20hi7easured in total assets under manageinosif,

2018) Furt her mor e, t he gr owt h i s only expected
Commission has set out an agenda for creating a common ESG framework and measurement
system for all profesional investors in EuropBisclosing how ESG factors are considered in the

risk analysis processill becomepart ofobligatory regulatiorfior institutional investors and asset

managerand it is expected to take effect already in 2(2@ropean Commission, 2018)

What is the driver behind these trends? Why are investment banks and wealth managers suddenly
so interested in sustainability and social issues? First of all, peoplecaraibg more and more

aware of the gravity of the environmental and social issues we face and the negative effects they
have on the planet and our liv&econdlyjt has become widely accepted that the complex and
even wicked environmental and social chaies we face cannot be solved solely by philanthropy

or governmental funding market forces need to be included in some {(Basll, 2013; Jacksn,

2013)

This thinking applies especially to the younger generations: according to a study conducted by
Deloitte (2018) 39 % of millennials think that one of the main objectives of mssirshould be
to improve society and 33 % feel that businesses should aim to protect the environment while
only 24 %responded that generating profits should be the main @bak, as the younger

1



generations sl owly gain thobarkarsoahd fund managengh e wor |
suddenly facingan increasing demarfdr responsible investinffom their investors who want

that their investments generate some positive societal impacts instgaghibinancial returns

only (Ernst & Young, 2017)

Last, but not least by any meati® interesin responsible investing has baeareased by recent

studies that have indicated thasponsibility and sustainability can in fact improve finahc
performance. It has been shown in many studies that integrating ESG factors into investment
decisionmaking outperforms neBSG strategies, and that considering ESG fadtmsugh

active ownershigmprovestargetc o mpani es 6 o p er adraassstaK priggsessth f or man
reduces riskgClark, Feiner, & Viehs, 2015)

Another way to look at the profitability of responsible and sustainable investing, is to think of the

risks and oppotinities presented by environmental and social issAestated in the European

Commi ssionds Acti on FEurapean €Commsgion, 2HE)mate bharge f i nan
already causehuge financial losses to companies in the form of natural disasters, which will
decrease their profitability in the lomign. Thus, it is clear that mitigating these environmental

risks is crucial, but also that the companies not only mitigating rigkachually taking advantage

of the business possibilities by solving these issues have huge potential in terms of financial

upsides. That is where impact investors step in.

The term impact investing was originally coined in 2007 at an event organizesl Rgthefeller
foundatio® s i niwthieati vseo me o feadersimefinane®, rphilanth®py and
developmengathered togethewith the aim of figuring out new ways to use investments for
social and environmental gogH6chstadter & Scheck, 2014; World Economic Forum, 2013)
Since then, there has been much talk about impact investing among practitiorecaderdics
alike and thedea has gained good tractigkccording to theGlobal Impact Investing Network
(GIIN), impact investing has grown rapidly to be a USGR billion industry and has been
growing with a CAGR 061 % in 5 years as can be seenFigurel (Mudaliar, Schiff, & Bass,
2016; Mudaliar, Schiff, Bass, & Dithrich, 2017; Mudaliar, Bass, & Dithrich, 2018; Mudaliar,
Bass, Nova, & Dithrich, 2019; Saltuk, El islsi, Bouri, Mudaliar, & Schiff, 2014; Saltuk, El
Idrissi, Bouri, Mudalier, & Schiff, 2015)Therefore, some of the most conservative estimates
stating that impact investing could become a USD 400 bittidastry by 202Mhave already been
surpassed andabed on this growth trend, thelderestimatestating that impact investing is on
track to become &JSD 1 trillion industry by 2020, may well be realiz¢®'Donohoe,

Leijonhufvud, SaltukBuggLevine, & Brandenburg, 2010)
2



However, despite the remarkable growthhe pastthere arestill some challenges to overcome
in order to enable that growth tra¢& continue First of all, there issome terminological
ambiguity regarding the deftion of impact investingand what it stands faHOchstadter &
Scheck, 2014; Mendell & Barbosa, 201Bgcause othe lack of a unibrm definitionrelated
terms, such as responsible investjrage sometimesused interchangeablyith impact investig
(Harji & Jackson, 2012)

Secondly, it is clear that the challenges of mitpland measuring impact have not been solved
yet, as they continue to be a hot topiche impact investing industiy more ways than one
impact measuremerd simultaneouslyhere most of the criticism seems to be aimed at as well
aswheremost of tle development effortake placeThe critics say that measuring diverse social
and environmental impacts in different environments in a comparable way is simply impossible
(Kroeger & Weber2014) On the other hand,any major actors in the financial sector such as
the World Economic Forum, the Global Impact Investing Network and the Impact Management
Project are currently making great efforts to bring the measuring of impact to a gocatditaett

level (Reisman & Olazabal, 2016; Ruff & Olsen, 2018)

USD bn
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Figurel. Impact investing assets under management (Aglshally in 20132017 (Mudaliar et
al., 2016; Mudaliar et al., 2017; Mudaliar et al., 2018; Mudaliar et al., 2019; Saltuk et al., 2014;
Saltuk et al., 2015)

A third controversial @pic in impact investing is that of the financial resriihe proponents of

impact investing claim that striving for impact does not mean sacrificing financial returns but that
3



in fact it can even increase thé@rabenwarter & Liechtenstein, 20184 any however, refuse to
believe that such a correlation could exist and instead assert that achieving impact can only be
done by compromising profif€heng, 2011; Evans, 2013; Mitchell, Kingston, & Goodall, 2008)

All in all, it can be said thampact investing is a nascent industrattinas gained incredible
traction and growth in the past decade. It foll@nd further developbe ideas previously related
to concepts such as responsible investingEe®@ investingandcanthereforebe viewed as the
next stef the evolution in therénd of sustainability in financing. However, there arersighy
challenges to be resolved especially in termdedihition, measuring and profitabilityl his study
addressethese existing challengaesd aims to provide answersttem n order to prorate the
development of the impact investing industry.

1.2 Research objective and questions

The general objective of this study is to produce useful knowledge and benchmarking data about
impact investinghat could help advance and grow the industry. Moreifspadty, the aim is to

find outhow impact investors currently carry out their activities in private eguitich methods

and practicethey useand ultimately which of them lead to the best results both in terms of impact

and financial returns.

However,in order to be able to produce benchmarking data, the definition of impact investing
needs to be clarified firsAccording to thdatestAnnual Impact Investor Survey by GIIM7 %
of the respondents think that the lack of a common understanding andnéatiom of impact

investing is a significardr moderate hal | enge t o t (Medaliarreda,2019)y 6s gr

Hochstadter and Sche¢R014)conclude in their assessmarfitacademics aninpact investing
practitionerghat there is indeed some confusion between impact investing and related concepts
such as responsible investing and themed investéotgever they also notéhatregarding the

core elements of impact investirigere is actually less disagreement than expdttédhstadter

& Scheck, 2014) Still, as the impact investing insimy is constantly developing, the
understanding of the ternespecially by practitioneyshas most likely evolved and maybe

converged more in the past few yedrserefore, the topic merits further research.

(1) How is impact investing defindxy practitiones? How does it relate to and differ from

related concepts such as socially responsible investing and ESG investing?



A common topic of debate regarding the definition of impact investing is the profitability of it:
can investors generate market rate retwhie alsohelping people or the environmeradme

claim that is impossible to make money while having a real imj@ietng, 2011; Evans, 2013;
Mitchell et al., 2008)while othersstate that in the right business models positive impacts and
profit in fact correlatéGrabenwarter & iechtenstein, 2011 hus, it is interesting to study, what

kind of financial targets do impact investors have and do they have to compromise on profits in
order to achieve positive impact.

In addition to financial targets, the impact targets areaalsderestingopic of researchnitially

impact investing was mostly associated with social impacts and the environmental aspect was
taken into account only later on. According to my knowledge, the specific impact targets that
investors have, have not ée studied previously and the share of socially focused and
environmentally focused investors has not been studibds, theimpact targets of impact
investorsorm an interesting research question along with the financial targets.

(2) What kinds of financiatargets and impact targets do private equity impact investors
have?Are they willing to compromise on profits?

The evident impact modelling and measurement challenge<laegly alsointeresting and

relevant topis to study further. According to the Anal Impact Investor Survey by GIIND %

of the respondents think that the lack of sophistication in measurement prattiogsact

investing is a sigificantor moderate hal | enge t o t (Medaliametal,2019)y 6 s gr
Many academics even claim that measuring different impacts in different environments in a

comparable way is an impossible tékkoeger & Weber2014)

It is evident that there are still a lot of open questions and challenges in the field of impact
measurement. Finding out how impact investors meaande modeltheir impact and what
benefits and drawbackbe different methodbave would be a seful benchmark and starting

point for budding impact investors.

(3) What methods of impact modelling antpactmeasurement are used pgvate equity

impact investorand how satisfied are theyith them?

In addition to modelling and measurirtdfchstadteand Scheck2014)note that there is still
room for future research in studying the practicalities of impact investing more cliostigir

opinion, nteresting researdopicscould be for example bw arethe impact business models



assessed and what constitutes as an investable business model, how do the impact investors gain

their share of the profits and how is risk management handled

The challenge is of course that these pralities depend largely on the asset class that is used to
conduct impact investmentgvhile social impact bonds (SIB) and othasset classes used in
impact investing have been studied to some exteiging, Mansberger, & Spieler, 2014;
Méannisto, 2016)interestingly enouglprivate equitythe most commonly used asset class by
impact investorgMudaliar et al., 2018has not gainedimilar dedicated researcRurthermore,

as the private equity industry has some unique characteristics stemming fidPaGifestructure

and the distribution of profits among th€éfenn, 1996)it is especially interesting to study how
impact investing is executed in practice through private equity funds.

(4) What are the challenges related to-I3P relationships in private equity impact fis
and how is profisharing arranged?

Finally, it is of course interesting to know how all of these factors affect the performance of a
private equityimpact fund, both in terms of financial returns and impacts achiéwedthere

some measurement or mdldey methods that lead to improved results or can additional impact
be achieved by clever incentivizing? These questions have not been studied befoeecdiobt

they arethe topic of thdifth research question of this study

(5) How dotargets,modellingand measurement methods &BB compensation structures

affect the financial and impact performance of an impact investing fund?

Tablel. Research questions

No. Question

1 How is impact investing defined? How does it relate to afferdrom related concepts such a:

socially responsible investing and ESG investing?

2 What kinds of financial targets and impact targets do private equity impact investors hav

they willing to compromise on profits?

3 What methods of impact metling andimpactmeasurement are used pgivate equity impaci

investorsand how satisfied are they with them?

4 What are the challenges related toGP relationships in private equity impact funds and hoy

profit sharing arranged?

5 How do targetsmodelling and measurement methods @&Ricompensation structures affect t

financial and impact performance of an impact investing fund?

6



1.3 Research design, methodology and scope

1.3.1 Research design and methodology

The research consists of two patketheaetical andheempiricalpart The theoretical part is a
literature review on academic research about impact investing and private equity @Binsa

point of view. Because there is a limited amount of academic research conducted about impact
investing, he review will also include findings from practitioner reports and survéysaim of

the literature review is to get a good understanding and overview of the stiieimipact
investingindustry especially in terms of its definition, the different mitidg and measuring
methods availableas well aswhat kind of compensation structures are currently used.
Additionally, the aim is to understand the special characteristics of private equity that might affect
the execution of an impact strategyl.in all, the goal is to gain a goashderstandingf how an

impact investing strategy could be implemented by a private equity fund manager and what are
the challenges related to that. The findings and concluBiomsthis theoretical part ateenused

to formthe researchypotheses

Secondly, an empirical study is conductetke&ithe hypothese#\ quantitative approach is used

to analyse datiom severakources: dedével dataand portfolio company dafeom Preginand
Crunchbaselatabaseand survey datgatheredrom European impact investorBhe deal data

from Preqin includes venture capital and buyout deals made by European ingister$980

and the portfolio company data from Crunchbase includes company specific infornigon.
gatheredsurvey @ta on the other hand consists of information on the fund manager targets,

practices and overadlpproach to impact investing.

These data sourcesethencombined on a funchanagetevel to link the survey answers to the
attributes and performance metriof theindividual dealsA multiple linear regression analysis
is completeddn the resulting data sesing statistical softwarStata The aim of the regression
analysis is to answer tlfifth research question, wherdaes first four questionwill be answered

by theliterature review and theurvey data.

1.3.2 Scope

Most of the impact investing research made to date have not been limited to any single asset class.
However, the structures, practices and stakeholders involved in different asset classes such as

bonds, loans and equity are so varied that executing an impact investing strategy would be quite
7



different through each ofthe.o my knowl edge, there arendt any
on impact investing in private equitifhereforethe scope fathis study is limited to private equity
investorsandtheir possibilities okxecuing an impact investing strategy.

Furthermore, even though the boundaries between impact investing and related concepts such as
responsible investing and ESG strategiressamewhat blurred, this study focuses strictl{>6s

that manage at least one impémtusedfund. An impact fund is definebereas onethat is
identifiedandlabelledspecificallyasanimpact investing fudi nst ead of MfAsustaina
or anything of that sort.

Finally, the geographical scope of the study is limited to Europe due to two reasons. Firstly, even
though impact investing is booming in the US, the private equity indingrg is quite different

from its European counterpairt termsof size of the industry, its structures and practices
Secondly,the termimpact investing is understood and used quite differently outside of the
European contextnlsome regions is common to use impact investing as a marketing word,
without actuallyhaving any impact modelling or measurement practices in pldegefore, in

order to eliminate the effects of regional differences, only European investors are included.

2 Lit erature review

2.1 Definition of impact investing

In the past 12 years since the inwep of the termmpact investingn 2007, many academicand
practitioners alikdhave madeumerousattempts to define the termlost definitions seem to be
somewhat aligned, but still there remains some ambiguity as well as outright disagreement about

the definition.

In their visionary articleBuggLevine & Emerson2011) state that impact investing is about
pursuing financial returns while also intentionally having a positivéasac environmental
impact. They introduce the terolended valuéo refer to this double objectivEurthermorethey

note that actively managing and measuring the impact is essential as thelindsntionalityof

the investorAsit can bearguedha in factall investments haveome kind of an impagwhether

it be positive or negative)t is important to distinguish impact investments as those that have
been made intentionally to pursue a specific measusalalgositivdmpactand where the nen

financial part is also managed.



Most attempts to define impact investing seem to be in line with this defifGratenwarter &
Liechtenstein(2011) determine that impact investingreists of profit orientation, correlation
between impact and financial returns, intentionality, measurability and a positive effect on
society. Similarly, at JPMorgan Chase impact investing is seen as funding Rbaded
approaches to solving social andvieonmental challenges that caimmultaneouslygenerate
marketrate returngBell, 2013) The most simple definitions settle fmimply stating that impact
investing is about targeting both dincial returns and social or environmental img@tarkin &
Cangioni, 2016; Combs, 2014; Hebb, 2013; O'Donohoe et al., 2010; Roundy, Holzhauer, & Dai,
2017)

Moreover Hochstadter & Scheck2014) concludein their analysis ofviews from both
practitioners and academics that there is actually less disagreement on the definition of impact
investing than expected. In their sample most practitioners and academics share the views of
Bugg-Levine & Emerson2011)that impact investing targets both financial and-financial

returns. Importantly, they note that the level of financial returns does not need tabd iimainy

way. There seems to be an understanding that whether it be below, at or above market rates, the

financial targets donét matter as | ong as the

While this definition seems quite straightforward and easy tgpaacany sceptics have voiced

their concerns regarding the details ofitst of all many questions have been raised about the

viability of achieving norfinancial impact without compromising the financial returBeme

claim that there is an inevitabteadeoff between high impact and financial return and that
expecting to achieve both is unrealigftheng, 2011; Evans, 2013; Mitchell et al., 20@8¥st

andBorn (2013)on the other handrguethat it all comes down to the additionality the impact

investor can provide: if thers an investment possibility that generates maetetreturns while

also making a positive impact, it would get funded anyway by the traditional investors seeking
only returns and t hus t he additopaiirpact\alnevHowetror wo ul
they do admit that i nininmpve rafnac te mea rgk entgs dma r tkre d
might see opportunities that traditionally thinking investorssraizd therefore they are in a good

position to promote and grow the marked thus generatepmsitive impact.

Contrarily to these opposing viewssrabenwarter & Liechtensteir{2011) claim that
environmentabr socialimpactin factcorrelates positively witfinancial profis. They state that

in impact investingmpact should be an inherent part of the business logic so that when the
company is performing well, it generates both impact and praiitsther words, impact should

not be thought of as an additional element @& Business model that is independent of the
9



financial business logid.hus,in the same way as in economies of scale the production costs are

| ower for each additional uni t, each new fdun
therefore the more impct is generated, the more profits en@@mbenwarter & Liechtenstein,

2011)

In addition to profitability, aother area of ambiguity is how impact investing reladend diffes

from other similar concepts such as socially responsible investing, (8Rtainable financand

the ESG (environmental, social and governance) princiflase argue that impact investing is

a subcategory of responsible investing while others claim thatothmvesting is a broader term

for social investing and still some insist that impact investing is a synonym for implementing the
ESG principles into mainstream investment procegbiebb, 2013; Hochstadter & Scheck,
2014) The terms are used as synonyms, as broader coacejdssub-categories to one another.

In their study of academics and practitionétéchstadter & SchecK2014) address tis
terminological ambiguity. They condethat impact investing is considered to be something that

goes beyond SRs$ustainabléinanceor ESG principlesThese terms haveaditionally been used

to describe investment strategighere the negative risks related to environmental, social and
governance factors are screened in the investment process and some ethical guidelines are
followed in order to avoid certain types of invesiitge(traditionally meaning alcohol, weapons,

tobacco etg or to minimize theoverall negative effects on a portfolio levéinpact investors

donot feel t hat these terms adeaqgasthayedfeytor epr e
avoiding harm andskswhereas impact investors target disruptive change andcdiekl new

solutions with positive impact on the sociéBuggLevine & Emerson, 2011)

Moreover, impact investing fiers from SRI in the size and nature of the investments
(Hochstadter & Scheck, 2014)mpact investments are typically direct, often egobiiged
investments in earlgtage companies, hereasresponsible investing isypically executed
through a wide portfolio of smaller investments into established companies that promote desirable

corporate practicqRkoundy et al., 2017)

All in all, responsible investing;SG investing and impact investialj consider similar aspects
in the investment procedsut the approach to those aspects varies in terms of the level of rigor
in investment analysis as well as in expected outcomdsgure 2, these investment strategies
are presented on a spectruntrahsparency, measuring and reporting, commitment, impact and

intentionality
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As can be seen, negative screening or exclusion of certairtiedusr companies is at the far

left of the spectrum. That means that the levels of measuring and reporting, commitment, impact
and intentionality are the lowest. Second on the spectrum, there is positive screening, which
means focusing on the best perfiimg companies or industries as measured by the ESG or
corporate responsibility matters. The next step from that is complete ESG integration, where the
ESG matters (both risks and opportunities) are integrated as an essential part of the investment
analyss and decisiomaking processes. This level of sophistication already requires quite high

transparency, measuring and reporting tools and commitment from the investor.

Transparency

Measuring and reporting

Negative
screening/ | positive
ESG risks screening /
ESG
opportunities ESG
integration .
Thematic
investmets
Impact
investing

Figure2. Spectrum of responsible investing and impact inrggimodified from FVCA, Sitra,
& Deloitte, 2017)

Finally, so-called thematic investments aimdpact investingare situated at the far right of the
spectrumThey aradistinguished mainly by the fact that unlike the other investing stratibgigs

d o n @dlve araeind assessing the internal processes and operations of the target companies but
instead foca mostly on the external impact the companies h@herefore, they are in a class of

their ownwhen it comes to the overall impact of the strategies. Vilitgrentiates impact
investing from thematic investments are the notions of intentionatity proactivity in the
investment activies Whereas thematic investments are a simple way of focusing investments
around a certain theme such as preventing glaaming,impact investing takes a rigorous

approach to setting measurable impact targets and intentionally striving towards them.
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2.2 Impact modelling

Most of the discussion around impact investing focuses around the question of measurement.
Often modellings overlooked even though it is at least as important, if not more, than measuring.
Investors areealizing that modelling the desired impacts is an important part of their investment
strategy and thatiorder to know which metrics to measure, the dedimgzhct should be
modelled firs{Hehenberger & Harling, 2018)

The Finnish Innovation Fund Sithas done a lot of research on impact investing and they strongly
highlight the importane of modelling before investing\ccording tothem there can be many

ways to achieve certain impacts and all actions towards those impacts can have multiple effects
on other areagHeliskoski, Humala, Kopola, Tonteri, & Tykkyldinen, 2018; Mannistd, 2016)

Therefore, it is important to include specialists from different fields to the modelling process

Theory of change is one usefultonli mappi ng oneds i(20p3xckimsthar get s
a theory of change is actually a core component of the very definition of impact investing along
with intent and impact itsellf an investment is intended to have a certain impact on the world,
the dynamics of the situation need to be understood (flestkson, 2013)What outputs are
expected to ensue frome investment and how are they expected to generate the desired impact?

Hehenberger and Harlin@018)also note that whereas earlier many impact investors tended to
just define an @a that they focus on, nowadays it has become increasingly common for the
investors to have developed their own theory of change. A theory of change defines the specific
impact targets that the investor aims to achieve and what actions are expectktbtthiedesired

outcomes.

A helpful tool for creating a theory of changethe so called I0Gthain i.e. the chain of inputs,
outputs, outcomes and impactésaégure 3) (Heliskoski et al., 2018)The general idea behind

the chain is that inputs such as money, time and human resatgcequired in order to generate
outputs (e.g. hours spent on education or number of products produced). giis oah then

lead to outcomes like children being educated or fossil fuels being replaced by solar energy. The
outcomes are not yet impact but instead they enable the impact to happen; educated children have
better chances of being employed, which impsoWeir quality of life and replacing fossil fuels

with solar panelseduces the CO2 emissions generated and thus prevents climate change and

preserves nature and wildlife.
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Impact
Impact » vaFI)ue

Figure3. The I00I chain (modified frorMannisto, 2016)

Sitraalso add the measurement of impact value to the I@@4in. If the impacts are modelled
precisely, deducting the savings and financial benefits that accrue from them is fdasible.
example, Sitra has modelled the financial savings gained from investing in the prevention of social
exclusion in comparison to only doing corrective work afterw@vtinnisto, 2016)

2.3 Impact measurement

There is a growing need for impact measurement tooimpact investing is gaining more
momentum and as responsibility and sustainability concerns in general are becoming more
mainstream.Investorswant to know how their investments grerforming on the social return

scale compared to their financiaturns, butraditional measurement analyses typically disregard
social value creation and focus only on financial retufiftss calls for methods that could
quantify social returns simitly to how financial returns are quantifi¢@engo, Arena, Azzone,

& Calderini, 2016)

Emerson(2003) notes that many peaplactive in the social sector appeal to the seemingly
believableclaim that quantifying impact is impossible becatise o me t hi ngs si mpl
measuredo and theref or e Mdnyscademiesrshthre the wew thatt e mp t
comparing differenimpacts in different target groups and environments is not po¢Kitdeger

& Weber, 2014)However, there are many ways to triangulate and estimate the worth of different

things and acties even though it may not be ed&Eynerson, 2003)

Contrarily to financial profits that are mutually understood and straightforward to measure,
measuring impact is a slightly more challengsgue. There ar@ myriad of differenviews and
opinions onhow impact should be defined and what measurements should be used. Already at
the very beginning of the impact investment industry, there were a great deal of different
measuremenframeworks povided by different organizations and rating agen¢@lsen &
Galimidi, 2008) However in more recent years there has been some consolidation and the issue
of diverging methods has been aglkbedBarby, 2019)
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2.3.1 Impact Reporting and Investment Standards

Despite the various opinions on measurement in the impact investing inthesteyisalsosome
common ground. Ale Impact Repding and Investment Standards (IRISh initiativeby GIIN,

can be considered asmewhat of amdustry standatas they are the most widely used as a base
for impact measureme(Reisman &Olazabal, 2016)According to theAnnuallmpactinvestor
Survey, 49 % of respondents use metrics that are aligned with IRIS to measure their impact
(Mudaliar et al., 2019)

The IRISconsists ohundreds ofjenerally acceptednd publicly available standardizetktrics
to measure social, environmental and financial performéiResman & Olazabal, 2016The
idea is thateach organization can choose the metrics that suit their goals (@eg@naenergy
company would choosgomeenvironmental metrics whereasn or gani zati on i ncr

education possibilities would choose among the list of social metrics).

The clea benefits of IRIS are thahey areso widely adopted among the industty.is a

commonly known and accepted catalegf objective metrics that are easy to understand
(Reisman, Olazabal, &offman, 2018)It also offers flexibilityas it provides such a wide range

of metrics to choose fronrBome however <c¢cl aim that there are
represent the myriad of different social and environmental img&cteger & Weber, 2016)0n

the other handthe huge number of metrics availabkn also be seen #se most significant

challenge related to IRIS; can bedifficult to decide which indicators to ugelehenberger &

Harling, 2018)

Furthermore, some see the bottamapproach of the IRIS metrics as a possible issue saying that
it might restrict the inclusion of tegown approaches that are mcubjective and tailored to
each case. Even thoughsome casesbjectivity can be seen as a positive attribute, it can also be
considered too restrictive and therefore not adjustable enough for al{Rasegr & Colantonio,
2013)

2.3.2 Global Impact Investment Rating System

As IRIS provides a great starting point for measuring imparst,used as a basis for many rating
and measurement syster@e of the most weknown ratings is th&lobal Impact Investment
Rating System (GIIRS) provided by B Analytics. The rating is basedanalysing three
components in light of the IRIS metrics: an overalpact business modelating an overall
operationgating and a fund manager assessment. Thaspanentarethen compared against

given thresholds, to determine the relative performance of aBiAdalytics, 2019)
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GIIRSr a t imosgpdosninent benefit is that it provides an objexivd standardizetthird-party
rating, that is comparable and transparent.dneslogougo the Morningstar investment analysis
system, that is weknown and widely used for analysing and comparing traditional investments
which makes GIIRS easily ap@chable(Jackson, 2013) It is bestsuited for evaluating the
impact of fundghat makesquity and debt investmer(@larkin & Cangioni, 2016)

On the downsideGIIRS has some integrated weightings in the rating sysketnaffect the
maximum amount of points a certain company can obtain. These weightings cannot be changed
by the user even though they might not be suitadslall cultures or value systeniKroeger &

Weber, 2016)

2.3.3 Social Return on Investment

Social return on investment (SROI) is, as its name indicates, a modification of the conventional
return on investment (ROEthat compares the input, i.e. ti@ney investedo the output, i.e. the
financialreturns to measure the efficiency of an investn{Batis & Pett, 2002)Similarly, the

SROI is calculated as the monetary value of the social returns gained comparexhiouhf
moneyinvestedPolonsky & Grau, 2011)

The monetization of the social value isiesited case by case based on the theory of change of a
social enterpriséKroeger & Weber, 2014)he process consists of three parts: 1) identifying the
key stakeholders, 2) assiegsthe diange in outcomes that can be attributed to the impact creator
and 3) estimag the financial value of the outcom@eeder & Colantonio, 201.3)

The main benefit of this analysis is thasifocused on the theory of change of the enterprise and
therefore offers casgpecific understanding of the impacts. Additionally, as the value of the
impacts is monetized it simplifies the metrics and makes it suitable for use even in financial
analysegKroeger & Weber, 2016)

However, these benefits also present the major challeAgake SROI is customized based on

the theory of change, the challenge is defining monetary values af sgtairns so that they are
comparable between different types of social impacts. The more different the social aims and
target groups are the more difficult it is to compare their monetary value. One way to overcome
this monetization issue is to measure subjective mpact gener ated based
own opinionssince omparing the amount of subjective improvements achieved is easier than

defining exact values for the chand&soeger & Weber, 2014; Reeder & Colantonio, 2013)
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While the subjective measurement case by case may be acactasg,downside of the SROI is

that it is bo arduousand time consumintp implementn full (Reeder & Colantonio, 201.3As

a response to this critique some lighter methods for calculating SROI have been presented such
as SROI Lite that only focuses on the single most important oettioan is targeted and the unit

cost of achieving ifOlsen & Galimidi, 2008)However, this method clearly involves such heavy
simplifications that it might defeat the whole purpo$such aigorous approach

2.3.4 Sustainable Development Goals

Another commonly used framework for measuring impact are the Social Development Goals
(SDGSs) introduced by the UN in their 2030 Agenda for Sustainable Develogideiteéd

Nations, 2015)The SDGs consist of 17 separate targets such as eliminating poverty and hunger
and promoting equality and responsible consumptiae Figure 4). According to the impac

investor survey62% of respondents track some or all of
to the UN SDG¢Mudaliar et al., 2019)
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Figure4. UN Sustaiable Development Goa(§/nited Nations, 2015)

The main benefits of the SDGs are that they bring concreteness to the issues of sustainability and
inequality and therefore make it easier mwision solutions and business models to tackle them.
Hehenberger and Harli@018)recommend impact investors to use the SDGs more abalvey
beenspecificallydesigned talefinethe 17most importanereas where funding and actions are
sorely needed.
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Furthermore, Ruff and Ols€@2018)tout the SDG indicators for their flexibility as they allow for
regional differenesin the definitions to be considered. For example, poverty is defined trough
national definitions instead of universal limits. However, not all of the indicatosélexible.

For example, youth is defined as people age@4years, which might be sticting in some
countries if the concept of youth does not follow that exact definifidrerefore, some
adjustments might be required to make the impacts aligned with the (ED&$. Olsen,2018)

2.3.5 Responsible investing metrics

Other commorsustainability and responsibilitgporting and measuring frameworks include the
Principles of Responsible Investing (PRI), Global Reporting Initiative (GRI)p&nkaps most
prominentlyEnvironmental, Sdal and Governance principles (ESB) which there are several
specialized ratings agencigd| of these arantended for all investors to follow, not just impact
investorsand they have gained significant momentum in the past 10 yeargexamplethe
numberof signatories to the PRI and the assets managed under these signatories have increased
over tenfold since its launch in 2006 as can be sed¥figare5 (UN PRI, 2017)
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Figure5. AUM and number of signatories of the HRN PRI, 2017)

However, as they are aimed for al Itheimmetdst or s
a company, but rather whether their actions surstainableand responsible For example, a
tobacco company might take good care of its employees and in that sense act responsibly but its

overall impact on the world is still negative asauses rainforest loggings and health hazards.

Furthermore, tl responsible investing metridso n 6t measur e any addition
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achieves, since responsible practices or actions towards sustainabtyarallynot caused by
any specifidnvestment but rather they are part of the normal development and improvement of
the company.

All in all, responsible investing metrics might serve as proxies for some specific impacts and they
might be useful in some measurement challenges, but theyt ddly represent the objective of
impact measurement where the impact should be intentional and, in some way, attributable to the
investmen{BuggLevine & Emerson, 2011)

2.3.6 Upright Poject

A recent andjuite ambitious initiative is the Upright Projedtounder and CEO of the Upright
project Annu Nieminen states (personal communicatfeeb 21, 2019}hat heir aim is to
measure the net impact of companies usingeural network for natal language processing.
Thus, the approach is, contrarily to other impact measurement methods, vetgwopfocused

and sciencédased: their Al scans through a database of scientific articles and looks for mentions
of specific products and impacts. Theére neural network categorizes the findings as either
positively or negatively correlatinghis process creates a mapping of all possible products, how
they are linked to each other and what impacts does each product cause.

The net impact of companies tisen calculated as an aggregated measute lofe i r product
impacts on four dimensionsnvironment, health, society and knowledjge approach is clearly

very data heavy and would be impossible to implergnsing human resources only. Therefore,

theclear benefit of the Upright model is that it is based on a machine learning method and can be
scaled to analyse virtually an unlimited amount of compaiiesce, it is good at providing a

good idea of the big picture, i.e. the total net impact of a uickly and efficiently(Nieminen,

A., personal communicatiofreb 21, 2019)

Moreovet one of the major differences of the Upright model compared to other impact
measurement models is that it provides a net analysis instead of focusing on a few neeseics ch
by an analyst or the company itself. It takes into account also the harm caused by producing
something that is seemingly good and beneficial and compares their magnitude to achieve a net
analysis. This is important because, while many energy compfaniegample might look bad
on some traditional scales of environmental activity where only the GHG emissions produced are
considered, the Upright model also considers the benefits they generate to the entire society by
providing the necessary electricity schools, hospitals and househd&minen,A., personal
communicationFeb 21, 2019)
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Onthedownsidé¢, he model i sndt very good at comparing

For example, if two companies that are of the same size and pnastlycgmilar products, they
would most likely have the same net impact in the Upright model even though their operating
model might be differerNieminen,A., personal communicatiofreb 21, 2019)

Finally, an interesting feature of the model is thabrtés the user to make choices about how
should the model weigh different impact dimensions based on their personal values. The user can
choose to value each dimension equally or they can cliopsgampleto put more weight on
environmental factors thamowledge creatio(Nieminen,A., personal communicatioireb 21,

2019) This can be seen both as a negative and a positive feature because on the other hand it
provides the user with the opportunity to use their own values rather than imposing valded deci

by someone else, but on the other hand, it means that there is no universal solution and that the
user has to decide which is more importaativironment or knowledge, health or sogket

2.3.7 Impact Management Project

Even though there are similaritiemd a lot of common grountetween the different impact
measurement systems and methods, having so many difipgoaches to measurement reduces
the credibility of the industry and slows down its growth. In the impact investor sus\viyor

the respondeatthink that sophistication of impact measurement practices is a moderate or
significant challenge to the growth of the impact investment ind(istunglaliar et al., 2019)

The Impact Minagement Proje¢tMP) aims to tackle precisely this challendée project has
brought together over 2000 practitioners in the impact investment indjlisbglly to establish
common norms for impact measurement. As a result, they suggest a frameveatiobdire
essential dimensions of impact: what, who, how much, contribution and risk.impgythat
whichevemeasurement method is ustgt impact analysishould contain these five dimensions
in some form or anothewhatis the outcomewho experieres the outcomdyow muchof the
outcome occur s, aertrdoutionio the dutcome and whatsstthekrthatshe

outcome does not occur as expedctarby, 2019)

This framevork could be applied to any of the existing methods for impact measurement to ensure
that the measurement is extensive. The additionality and risk factors are often omitted from many
analyses as they are hard to estimate even though they are imporaritelef the achieved

impact. However, the IMP framework does not include consideration for the net impact aspect

that is promoted for example by the Upright Project.
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2.3.8 Academic metrics

Despite these efforts to unify and standardize metrics, many acaddithitave concerns that

the lack of sophisticated evaluation methods is a severe threat to the development of the industry
and call foremphasis onthe v a | u a t (Glarkdn@ Cangibni 2016; Reisman et al., 2018)
However,Ruff and Olsen(2018) note that there is a disparity betwaée investor§and the
evaluatoré o lvgs:anvdstors want to simplify and standardize metrics as much as possible so
that comparing and analysing investments is as easy as passi@a&iatorson the other hand
believe that uniform measures lack sufficient relevance because they are tatizgher

Ruff and Olserf2018)propose a three part solution to this dilemma: harnessing operational data,
using constructs with bounded flexibility and engaging a cadre of impact anaystisle of
interpreting impact reports. In essence teeggestiortonsists of gathering lovevel operational

data, setting loose standards on what data is relevant to which industries and then involving
professional evaluators to do the analysis soitlimtoherent and comparabléehenberger and
Harling (2018)develop this viewpoint even further asdggest that with the help of evaluators
impact investors could actually report impactadjusted returpsimilarly to the notion of risk

adjusted return that is commonly used in finance.

2.4 Impact in private equity

Whi | e 006 Do@0did)otaien ingheir piotheang report that impact investing is a new and
emerging asset clags itself, most academics and practitioners note itmgiact investing is a
strategythatcan be applied to many asset classes such asdednity (Hochstadter & Scheck,
2014) O 6 Do n o (2016) alsw tadma that impact investing can sometimes be executed
through these traditional asset classes report about impact investing by the World Economic
Forum(World Economic Forum, 2013k is explicitly stated that impact investing is not an asset

class but rather an investniestrategy.

Setting the definitional debate aside, it is clear that impact investing can be implemented in private
equity as an investment approach. In fact, according to the annual impact investor survey by the
Global Impact Investor Network (GIIN) evéimough private debt has the greatest share of AUM
allocated to it, gwate equity is the most commonly used instrument 71 % of al | res
have allocated at least some of their AUM to private equity. Furthermore, in their survey for

profit fund managers comprise 47 % of the sample and manage 30 % of the combined AUM

(Mudaliar et al., 2018)Thus, private equity is clearly a relevant outlet for impact investing.
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2.4.1 Private equity characteristics

The global private equity (PE) market is huge, managweg $2.8 trillionof assetst the end of
2017 (Preqin, 2018) The industry provides funding for entrepreneurs, startups, companies
looking to expand their businesscompanies in financial distrgs private middlenarket

companies as well as public companies looking for a buyout investiesmnt, 1996)

In generalthe private equity industry is considered to consist of two types oftiorge venture
capital (VC) investors whmake minority investmenta scalablesarly stage companies that have
very small or even no revenues and buyout investorsmadie majority investmentis more
mature companies that have the potential to grow apdrel their business significantlhe
typical holding period of an investment is ory7 years, which means that private equity
investors aim tancrease the value of theitvestment targatompanies in quite a short period of
time and then casim theprofits.

The PE industry has been booming for decades, keeping in mind that in 1980 it had only $5 billion
in assets under manageméRénn, 1996tompared to the current $2.8 trilliofhe enoamous

growth of the industry has been largely enabled by the adoption of limited partnerships in the late
1970s(Fenn, 1996)Limited partnershipare a vehicle for institutional investdrseferred to as

limited partners (LPs) such as familyoffices and financial institutions to invest into funds
managed by investment professioriateferred to agieneral partners (GPs)instead of having

to manage the direct investments themse(Fean, 1996)

This LP-GP structure has since becomgbiquitous feature of the private equity indugfgnn,
1996) GPs try to attract LP® invest in their funénd then invest their funds in a profitable way
in order to ensure future funding from them. The GPs lads@ tomanagethe possibly varied

expectation®f the different LP@indmeet theirequirements

The lifespan of a fund igypically 10 years, during which investments are made and committed
capital is drawn from the LPs as needbtbtrick & Yasuda, 2010) The fundds | i
when it is liquidated, anche returns to th&Ps are realized only therAn essential question
regarding thissettingis of coursehow the fund manager compensation and the profit sharing

among fund managers and investors are organized

Typically, the fund manager compensation cstssof a management fégat isaround 2 % and
a carried interest that refers to a share ofrigiegains which isgenerally 20 %Litvak, 2009;
Metrick & Yasuda, 2010; Robinson & Sensoy, 2013; Sahlman, 1990; Schmidt & Wahrenburg,
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2003) Some compensation schemes include also-eadled hurdle rate, which is an interest rate
that must be paid to the investor before the fund manager earns the carried (Mietmesit &
Yasuda, 2010; Schmidt & Wahrenburg, 2003 remuneration policies are also regulated in the
EU under the alternative investment fund managers directive (AIF{EBMA final report:
Guidelines on sound remuneration policies under the AIFMD.2013)

Deciding on theeompensation structure is crudmcaus@sagency theory suggests, there might

be conflicting interesothpadi ofvesh er & u(kigepherdtma g pras
1989) In order to aligrthese interesisome restrictions tthe compensation structures can be
set.Onecommon requirement is thaetfund managemsustinvest in their own fund so that they

have an ownership of at least 1(Robinson & Sensoy, 2013; Sahlman, 1990)

In addition to certain structural traits;iyate equity investments are also strongly characterized
by their exceptional risk and return profile. Especially venture capital (VC) investments that are
made into earhstage companies have high risks Habaxtremely high returns: according to a
study of venture investments in the US 30 % of direct investments fail completely, i.e. do not
generate any returns, whigdout10 % of the investments provide over 10x rety@schrane,

2005; Weidig & Mathonet, 2004However, investing into a VC fund is not nearly as volatile as
direct investments since the fund provides diversification. The pradiyadfila total loss in a VC

fund is just 1 % but on the other hand, the portioluod investments providing over 10x returns

is also much smaller, just under 2(@ochrane, 2005; Weidig & Mathonet, 2004)

Buyout investment that target more established companies are also risky, but the risk profile of
buyout funds is more evenly distributed than that of VC funds. They have the same probability of
total loss, 1 %, but the portion of extremely well performing investments having over 10x returns

is much smaller, less than 0.5 %. The losses are not as drastic as in VC funds, but neither are the
returns: the average loss given a loss in a buyout 8#28i% compared te?9 % in a VC fund

but the riskto-return ratio is 0.8 in a buyout fund and 0.4 in VC fund. All in all, buyout might be
slightly less risky, but it also has lower returns compared to the (dksidig & Mathonet, 2004)

2.4.2 Impact strategies in private equity

The special characteristics of the PE industry set some challenges on how impact investing can
be executed in private equitfhe LRGP structure means that decisimaking and operative
management are in different hands; GPs manage the funds and need to decide how they want to

pursue i mpact, but LPs hold the power to deci
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that in addition to structuring their impastrategesthe GPs must convince the LBEthose

strategies in order for them itavest in their funds.

Convincing a socially neutral LP who is only looking for market rate returns, to invest in
impact fund, can be challenging for the fund managers. As manmytsithave been voiced
regarding the viability of generating impact while achieving market rate retGheng, 2011,
Evans, 2013; Mitchell et al., 200&he financially oriented LPs might not be willing to give
impact investing a chance at firttideed, acording to the impact investor survéy, % of the
fund managers receive capital from farrif§ices or high netvorth individuals, who generally
have also other than financial interests, whereas fu%t 4eceive capital from banks, who are
likely to be financially focuse@uddiar et al., 2019)However, a investment from a respected
institution can help alleviatdedoubtsof the financially oriented investofBrest & Born, 2013)

On the other hand, there ama increasing number of signals indicating that investors have a
growing demand f or i nve 8it%oéthetresporrdénis inltAnsualt hat
ImpactinvestorSur vey say that <client demand i s a fver
impact investmentgdMudaliar et al., 2019)Furthermore, impact focused GPs can also help

socially neutral LPs realize that there are good impact investment possibilities that can provide
returns while also having a positive impé8test & Born, 2013)

However, having financial first and impact first LPs in the same fund could lead to conflicts of
interest in an impact fund. the LPs are motivated by different things and have different levels
of expectations for returns, the GP might fir

The effects oflifferentLPs 6 mot i vat i ons aimdnpactanvestiagdheebhd® d e man

been studied much.

Similar to private equityn general impact investment opportunities are typically considered
quite risky due to their disruptive nature and the fact that they often operate in completely new
and emerging markets. 46 % of impact inue=tt professionals agree that good impact investing
targets are typically situated within higisk market{Mudaliar et al., 2018 However, 66 % also

note that impact investment opparities are perceived to biskier because of the unfamiliar
nature of new business models or untested ma(kiidaliar et al., 2018)Thus, while impact
investments might be riski¢han average, a lot of the perceived riskinmgght actuallystem

from prejudices and conceragainst the new and unknown

Furthermore, lack of appropriate capital across the risk/return spectrum is seen as the most

significant challenge to the growt the impact investing industry by practitioners who call out
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for more earlystage, higkrisk capital(Mudaliar et al., 2019)Thus, there is a clear need for risk

taking private equitynvestors in the impact investing industry.

Fund manager compensation in impact investing has not been studied much although it does raise
some interesting questions. If the compensation is purely based on financial performance as in
traditional private gui t vy, arenot the fund manager 6s i nc
targets?

Typically, impact fund managers incentives are still tied only to the financial targets. However,
with the emergence of more numerous and more sophisticated impact measunethexls

some impact investors are adopting ways to incorporate impact performance into the
compensation of their fund managafthile the exact implementations vary, most imgaased
incentive structures seem to be organized around adjusting the datdesst percentage
depending on whether the impact targets are achmvedo what exte{GIIN, 2011; Leytes &
Abello, 2016)

Anotheroption to tie fund manager compensation to impact performance is an impact hurdle that
refers to its financial counterpart in traditional private equity. Similar to a financial hurdle rate,
an impact hurdle rate is paid to the investors before the fnanager gets the carried interest of

the profits. However, unlike the financial hurdle, an impact hurdle is based on level of impact
targets achieved. In other words, for the fund manager to receive carried interest, a predetermined

level of impact mushbe achievedMannistd, 2016)

On the other hand, one could also argue that if the impact targets are truly aligned with the
financial targetsand f impact andeturns do in fact corrdieasGrabenwarter & Liechtenstein
(2011)claim, the financial incentiveshouldbe enough for the fund manager to achieve both
impact and returnn that case compensatitied to inpact resuli could lead t@uboptimizing

andthusdecrease financial and/or social/environmental returns

2.5 Hypotheses

2.5.1 The effecs of financial and impact targets on investment performance

The very definition of impact investingtates that impact investing about targeting both

financial returns and positive impaclajti t doesndét specify the | evel
targeted. Some impact investors might intentionally target below nratkeeturns because they

want to focus on impact, whereabersmay consider the financial returns equally important as

the impactsand are not willing to compromise on their financial retuahsill. It is logical to
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assumehat those investoraho settheirfinancial targetfighand are not willing to comprase

on profitsin exchange for impacperform financiallybetterthan those that do the opposite.

Moreover,in impact investments impact and financial returns correlate and support one another,
because impact investors look for companies whose busirmetdainherently combine impact

and financial returnand thus as revenue increases, the amount of impact generated also increases
(Grabenwarter & Liechtenstein, 20110 other words,He more profits the company generates,
themore it will also have generated positive impat€teerefore, it can be expected that targeting
higher return targets should also drgreaterimpact results.

H1: Targeting higher returns improves the financiadampact performance of investments.

Some impact investors focus solely on generating environmental or socialsmysits others

target both.The performance of soclglor environmentdy focused impact investors has not

been studiedr comparegreviously. However, sidies have shown th®E investorgboth VC

and buyout investorsyho have a cleaindustryfocusgenerallyperform better than those that do

not as they are able to gain specialist expeit@&®ssy, Munari, & Malipiero, 2007; Gompers,

Kovner, Lerner, & Scharfstein, 2008\n investorwith only environmental or social targess

likely to investin selected industries whereasai nvest or targeting both
industry focusThus, using industry as an analogy to different types of impidsslikely that

impact investors who focus on either social or environmental impact perform better than those
that target bth.

H2: Targeting only environmental or social impacts instead of both improves the financial and

impact performance of investments.

Furthermore, the general assumption is that there are morénypglet high-returnpossibilities

within the environmentaector than the social one. Cleantech is often used as an example of a
highly profitable industry that also generates major positive impecthe positive impacts are

so clearly aligned with financiahterestse.g.through energy savings, emission retilons and

more efficient use of natural resources. Social sector investorettie other hand asemetimes
regardedmore as philanthropythan investing sincéhe link between social impact and high
financial returns is not so clearly perceivétlis view is alsosupported by the findings of Pandit

and Tamhang2018) Their study of 48 impacPE exits split by industryconcluded that
investments into cleantech and agricult{@gevironmemtal) were among the top performers while
investments into education and healthdaieeial)lagged behindTherefore, itcan be expected

that environmentally focused investors perform bditemcially thanthe socially focusemnes
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H3: Targeting enviromenta impacts improves the financial performance of investments.

On the other handhe positive impact in social impact investments is in some ways more tangible
than in environmental impact investments. It is relatively easy to accept the value dive posi
impact that for example employing people at the bottom of the pyré®al) or advancing
peopl eds h evehéreadengrenmentaldoenefits are not so inherently obvious as there
are varying studies and opinions about what is beneficial tertligonment and what is not.
Pandit and Tamhan@018) also emphasize the social impact the investments in their study
generated stating that they have affected the lives of 60 to 80mpkople in IndiaTherefore,

it is likely that socially focused investors perform better in terms of impstiltsthan the

environmentally focused ones.

H4: Targeting social impacts improves the impact performance of investments.

2.5.2 The effecs of impactmodelling and measuringn investmenperformance

Studies have shown that good ESG performancetlamdise ofESG practices improve the
operational performance of firms, which in turn increases firm valug@terk et al., 2015)
Consequently, ricorporating ESG analysis to investment process®s thus investing into
companies that rank highly in ESG matters leads to higher overall ESG ranking of the portfolio
whichin turnhas been showto improvethefinancial performance ahe portfolio(Clark et al.,

2015) Sq, in other wordsusing ESG tools in the investment process impriats the ESG

performancendthe financialperformance of investments.

The effects of modellingmpactsbefore investing orthe investmend s f i nanci al and
performance has not been studied previoudiywever, using the resulteom ESG studiesis
analogous to impact investmeniiscan be asumed thaincorporating impactnodelling in the
investmendecisionmaking process is likely to improve the finan@atd impacperformance of

impact investments
H5: Model |l ing i mpact i mproves the investments?o

Similarly as inimpact modelling, e effectsthat using impact measurement methaafser

investinghason investment performance have not been studied previdimshever, using ESG
factors again as analogous to impact, studies have shown that reporting actiZ&l$s matters
and setting clear ESG targets for portfolio companies, leads to improved ESG perfqi@arce

et al., 2015) Through active ownership andgular reporting, investors cahive better ESG
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performancdor the company whiclieads to better financial performanas well(Clark et al.,
2015) Therefore, it can be expected that using an impagsting strategy hat involves
measuring impactegularly after investingmproves thei n v e s t fimengiat andimpact

performance.
H6: Measuring impact i mproves the investmentsbd

2.5.3 The effecs of linking compensation to impaoh investmem performance

It has not been studied in previous research whéyiveg impact performance to fund manager
compensations| i kel y t o i mpr ov e eithenfieandalyordnipactwiseslr f or man
could be argued either way. The opinion that linkiogipensation to impact would not improve
performance is based on the logic thainggact investments are made into companies that have

impact ingrained to their business model, the impact targets should naturally ensue from the
financial returngGrabenwarter & Liechtenstein, 201Therefore, sub optimizing separately for

impact targets might lead to ineffectiveness in both financial terms and imjsact

On the other handin corporaé venture capital (CVCytudies it has been shown that
compensation and incentive schemes do affect investment practices; CVC investors target earlier
stage investments and higher syndicatiba. higher return opportunitiewhen awarded a
performancebased pay(Dushnitsky & Shapira, 2010)

CVC investments can be used as an analogy to impact investashts CVG also lavetwo
separate objectives: financial returns and strategif fitvestment target£VCs aim to find the

most potential ventures with the additional criteria that they fit their coynpsmategy. Similarly
impact investors aim to find the most potential ventures with the additional criteria that they
generate a pasie impact. Thus,singDu s hni t s ky (20aQ)findhgsaap dnalogdus

to impact investing, it can be expected taen rewarded based on the achieved impéuts,

fund manageaims for more impact

Furthermore, it has beshownthatperformancebased pay affects not only investment decisions
and practices buhe actualperformance as well: those CVCs that are compensated based on
performance, achieve higher returns thans¢hthat are no(Dushnitsky & Shapira, 2010)
Therefore, it can be expected that the same applies also to impact investors and linking

compensation to impact targets leads to improvecatinperformance.
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When it comes to the effects that linking compensation to impact targets has on financial
performancefollowingGr abenwar t er a@0l)lewercecdomies ftsale in 60 s

impact companies, the more impact that is generated the more profitabldgsncentivizing

fund managers by impabta s e d pay, i s expected t o i mprov

performances well.

H7: Tying fund managercompensath t o i mpact targets i mproves t

impact performance.

2.5.4 Summary of hypotheses

Hypotheses that are to be examined in this study are mainly formed based on the findings of the
literature review. However, as the performance of impaastments has been studied only to

very limited extent, some hypotheses also rely on findings on related or similar phenomena. These
hypotheses aim to provide answers to the fifth research question of this study, i.e. to determine
how the preset targets modelling methods used, measuring methods used and linking
compensation to impact affect the financial and impact performance of private equity impact
investments. All of the hypotheses of this study are preseniezbie?2.

Table2. Hypotheses

No. Hypothesis

H1  Targeting higher returns improves the financial and impact performance of investments.

H2  Targeting only environmental or social impacts instead of ingpinoves the financial andhpact

performance of investments.
H3  Targeting environmentainpacts improves the financial performance of investments.

H4  Targeting social impacts improves the impact performance of investments.

H5 Model ling i mpact i mpr owangsnpactiperforinameee st me nt
H6 Measuring i mpact i mproves the investment
H7 Tying fund manager compensation to i mpa

impact performance.
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3 Data and methods

3.1 Data

The data useih this studycomprises ofwo parts:survey data gathered from European impact
fund managerandportfolio company dataf the survey respondents, whichcigllected from
Preqgin ad Crunchbase databas&bese datare combined anthenused to answer éhresearch

guestions antkstthe hypotheses.

The sample of the survey consists 0@ P& firms with impact focused funds, who &veated in

Europe Thesdirms have beefoundfrom several different sources. Firstisgm all the members

of the GIIN, those who were labelled as asset managadsare based in Europere selectetb
thesampleSecondl y, from the Preqgin damenbbBEugean a key
fund managersesulted in a list ofund managershat mention impact on their Wsite or
elsewhereThirdly, the Toniic directory for impact investors was checked and a few additional

fund managers were identified from their list. Finally, personal contacts and general knowledge

of the industry was used to find a few more impact itoresn Europe that were not listed in any

of the previously mentioned sourcés GIIN membership is open to all investors interested in

i mpact investing and the keyword seoagmnah fron
resulting list of fund managr s i ncl uded some fund managers
themselves as i mpact investors or dondot have

al so use the term fAiimpacto to refer tonfinanci
of impact investinghat is used in this studyherefore, all of the fund managers in the list were
individually checked to ensure that they are indeed impact investors and manage at least one

i mpact fund. Those that dexctudedftomihelstt t hese r1 eq

This procedure resulted in the final sample d E6ropearPE firms with impact fundsAbout

33 % of them are based in the Uihile Netherlandsasthe second highest representation with

18 % of the total. France (12 %), Switzeda(11 %) and Germany (7 %) also have several impact
focused PE investors among the total population. The rest are scattered across the Nordics and
Western Europe. Out of the togabpulation33 % are general PE investors that engage in VC,
growth and buyot investments. Similarly43 % identify as VC investors wherepst 19 %are

buyout investors About half of the VC and the buyout investors also report doing growth

investmentsn additionto the6 % who identify as purely growth investors.
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All 160 PE frmswere sent a@etailed surveg ont ai ni ng fund specific qu
focus, impact and financial targets, modelling and measuring methods used, compensation
structure as well as some questi onmofaripaxtut t he
investing, the LRGP relationship in impact funds and the future of impact investing. Two
reminders were sent to all of the firms and some individual reminders were also sent with the help

of personal contacts.

Out ofthe totalsample, B persondrom 22 private equity firms responded to the survey, which
correspondso al4 % firm level answer rateln terms of the countrigbe firmsare based in, the
sample is very representative of the total sample population: 32 % of the respondéh€s are
based and 23 % are from the Netherlands. However, Germany, Denmark, Norway and Spain are
all slightly overrepresented each with 9 % of the total, while France and Switzerland both
represent only 5 % of the total sample. Regarding their investmenet@general PE investors

form just 18% of the sampleyhile VC focused investorare the clear majority at 68 %. Buyout
investors are just 9 % of the sample and those that focus solely on growth investments are 5 % of
the total Additionally, clearly ovethalf of the VC and buyout investors also report making growth
investmentsThus, it is clear that V@nd growthinvestors are quite strongly overrepresented

among the respondents compared to the total sample population.

Some of the22 survey respondenftscus solely on impact investing and might have several funds
dedicated to impact whereas others have a myriad of different funds out of which only one is
dedicated to impact investmeniherefore, there are several responses for some firmachs
impactfund manager answered the survey separately for their@mthe other hand, some fund
managers answered on behalf of several funds stating that they have the same practices in place
in all of t heilntotdl thes@Xisns havapvaested indf5pontfdlie companies

through their impactfocusedfunds The company and deaspecific information for these

companies is collected from Preqgin and Crunchbase.

Preqin is the largest global database for the alternative investments industringngcdate
equity and debt, real estate, hedge funds, infrastructure and secondaries. It includes information
about fund managers, deals and performancet amdsed by industry professionals, researchers

andthepress. The data is sourced directly fritra asset managers themselves.

The deal data from Preqin includetost of thedeals executed by European private equity
investors since 198 They are divided into venture capital deals and buyout deals. In total, there
are58 438VC deals out of whicl983 are made byhe 160impact investorsdentified in this
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study,and31 324 buyout deals out of which82are made byheimpact investorsThe majority
of theimpactinvestments made by th@ &urvey respondentse included in Preqgin data, gt
all. Some investors are excluded from Pregjitogetherand therefore Crunchbase data is used to

fill in the missing information.

Crunchbase is a data platform that gathers information about private and public companies
globally. For each company they repoamong other thingstheir founders,founding year,
headquarters, employee coamidall investments and funding the compgadres received Ergo,
they have more detailed information about the portfolio companies than Eratpmly tracks

investmengctivity.

Thus, combining data from Preqgin and Crunchbase, the final data set incliddinmpact
investor and portfolio company pairs is formd&the information collected of each company
includes company name, country, industingt year of investment by thimpact investor and the
total amount of funding rounds they have hadch company ialsolinked to theanswershat
their impactinvestor has given in the surveggarding theargets set and the modelling and
measuring methods used to execute that tnvest among other things.

3.2 Variables

3.2.1 Dependent variables

Financial performance

Impact investing was coined only in 2007 and started gaining momentum a few years after that,
which means that the clear majority of impact funds are less than 10 years old.tliameans

t hat t h eeportddamyfirahrésultsyet as the lifespan of a fund is typically leastl0

years Some interim results exist for the oldest funds, but as they are not available for the majority
of fundsand since interim results anet very meaningful in private equity fundecause of the

J curve effecfWeidig, Kemmerer, & Born, 2005 is not feasible taisethem in this studyThis
makesstudying the financial péarmance of the investments challengieg the widely used

metrics of performance such as net IRR and average multiple are not available.

Due to this lack of reported financiaks binary variable representing the existence of a second
funding round is usd in this study to indicate the financial success of an investment. It has been
used similarly in previous studies to measure the financial performance of a VC investment using
a logistic regression mod€Ter Wal, Alexy, Block, & Sandner, 2016Jhe logicin using the

occurrence of a second funding ro@sdan indicator of financial performarise¢hat if a company
31



receives later funding rounds from other investors, it means tregmost likelybeen successful
and therefore the initial investment is likely to generate good retBorse of the portfolio
companies in the sampte this studyhave received many additional funding rounds, up to 17,
but for the purposes of achieving mommparative results for the older atiee more recent
investments, they are coded into a binary vari#tdé only indicates whether there has been an
additional funding round or not.

However,this indicator worksonly for VC investmentsand therefore buydunvestments are

excluded from this analysis. Alsm iisingthe existence of a second funding roasdn indicator

of financial success, it is important to note
companies are not likely to needdétnal funding so soon. Hence, there might be a bias towards

older investments being more successful. In order to overcome this issue, investments made in

2018 and 2019 are excluded from the regression model, when analyzing financial performance.
Impact performance

As there araot any specific impact metrics included in the PragjitCrunchbasdatabasg the
impact performance has to be estimated by other available varikbtbss study the Upright
model is used to define the net impact of all thefplio companies. The Upright method is
chosen instead of the other measuring methods presented in é¢hdygteause it is the only one
that enables a quick and comparable analysis of the portfolio compangespfight model is
readily available for anyone studyonline and the impacts of different activities can be searched

directly from their database.

For the purposes of this study, each portfolio company is linked to the impact value that
corresponds bé$o their core activities. For example, according to the Upright model, computer
programming lessons and courses have a net impact value of 75.30 and thuspalfahe
companies that offer programming lessons to consumers as their main businggaeeijiven

this impact value. Similarly, wholesale of fruits has a net impact values of 8.60 in the Upright
database and so all the companies whose business focuses on selling bugmesses and

retailersare given this net impact value.

Normally in the Upright model, the net impact eéachcompany is scaled with its revenue to
account for the size dfiecompany in estimating its net impact: larger companies naturally have
larger impacts than smaller compangseratingin the same industry. Hower, the revenue
information is not available for the clear majority of the 415 portfolio companies in the sample of

this study since it mostly comprises of very early stage compavrtiese revenues are not
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reported in any databasasdthereforerevenuea n 6t be used to scale the
hand, precisely because most of the companies are very early stage, their revenues are likely to

be in the same ballpark and therefore, scaling the net impact values with revenues, would not
create huge diffences between the companies.

The Upright modelalso allows for weighting the four aspects considered in the model
(environment, health, society and knowledge) differebtiged on personal preferences and
values but for the purposes of this study all thlem are given equal weights and the net impact

is defined as the combined values of these factors for each portfolio company. This resulting net
impact valuefor each portfolio companis used as the net impact varialofiethe regression
analyses.

3.2.2 Indepenlent variables

Impact targets

The impact targets of theGP are used in this study to examine the effect they have on the
investmentd actual financial and impact performance e.g. whether pursuing environmental
targetsleadsto higher returns or impactgelts thanpursuing social targets or vice ver3ae

survey allowed GPs to choose one of three options as their impact target: social, environmental
or both. Thus, thé@npact targets armeasuredvith n-1 binary variablessocialtargets(1=yes

0=no) andenvironmental targetd=yes, 0=na)Having both social and environmental targets is

used as the base category.
Financial targets

The financial targets of th@éP arealsoused in this study to determine whether they affect the
financial performancer theimpact result®f theinvestmentsThe general targets are measured
with a categorical variable including three possible target returrsieh)abelow market rate, 2)

at market rate and 3) above market ratee higher the value, the higher the finantaabets of

the investor.
Financial compromise

The willingness to compromise on profits for the sake of maximizing impaased as an
independent variable to study the effects it has on the financial and impact results of the
investments. It islso meagred on a threstep scale: 1) yes, in all investments, 2) yes, in some

investments and 3) n®he higher tk value the stricter the financial targets of the investor.
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Modelling methods

Whether or not &P uses somémpactmodelling methods studied t@analyzethe effects it has
on the financial and impact resultdlodelling is defined as the pievestmentanalysis of the
impacts that are expected to occur from an investriietuse of modelling methods is measured
on a scale of 1 to 3: Yot used atll, 2) used in some investment decisions oushd in all
investment decisions.hlis, he higher the value, the more the modelling methods are used.

Additionally, for the subset of GPs that do usmme modelling methods before investing, the
effecs of specific methodsare studied as wellThree binary variables measure whether the
investor uses theoryr ehange, some other commonly available methoa modelling method
developed by themselves (1=yes, 0=fAtiese variables are used in additional regoaesnodels

analyzing only the subsef investorsn question.
Measuring methods

The use osome kind of formalmpactmeasuring methods $udied to see whether it affects the
impact and financial performanceiafestmentsimpact measuring is defined aneasuring that
takes place after the investment has been madais study the use of measuring methods is
depictedon a scale of 1 to &) not used at all, 2) used in some investment decisions or 3) used
in all investment decisionghus, tte higherthe value, the morgagorouslythe investments are

measured after investing.

In case theGP does measure the impact after investidggré are various different impact
measuring methodthat could be used In this study for the subset of GPs that use some
measuring methodall the differentmethods are represented wéiparate binaryariables that
determine whether or not that specific method is used orlrge§ 0=na). These variables are
used in additional regression models analyzing only the sobsetestors who reported using at

least some measurement methods after investing.
Third -party measuringmethods

The use of thireparty measuring methods is also studied in order to see whether or not it affects
the financial or impaatesultsof an invetment. The use of thirgdarty measuring is represented

with a categorical variable on a scale of 1 to 3: 1) not used at all, 2) used in some investment
decisions or 3) used in all investment decisionsisT ke higher the value, the more the investor

relies on thirdparty impact evaluatotia their impact measuring efforts.
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Compensation structure

The effectghatlinking fund manager compensatimrachievedmpacttargets hasn theimpact
and financial performance ofvestments ialsoexamined in thistudy The link ofcompensation
to impact ismeasured with asimplebinary variabla hat measur es whet her the

depends on impact in some way or not (1=yes, 0=no).

3.2.3 Control variables

Investmentregion

The geographical location of the porttbocomparesis likely to affectespeciallythe financial
performance of the investmar@ssome regions are more volatile while some are growing faster
than others. For examplEuropeis arelatively stableand low risk regionwhereasAsia has had

a vey fastgrowing economyThese differences naturally effect the financial circumstances in
which the portfolio companies operate and can have major effects on their performance.
Therefore, portfolio company region is used as a control variable in this Thalyegons of the
investments are classified into either Eurofymericas Asia or Africa and they ammeasured

with n-1 binary dummy variableg&urope is used as the base category.
Investmentindustry

The industry in which the portfolio company opesai® likely to affect the performance of the
investmentsince different industries have different growth expectations at different times. For
example, the dot com bubble accelerated the growth of internet companies at the turn of the
centurywhereaghe paer industryhas seeia steep decline due to the digital revolutiBn, he
portfolio company industris likely to affect the performance of investments and therefase it

used as a control variable in this stu@iiie investments are classified into Bfdrent industries
based on Preqi ndés: ConsumersDiscrgtionaryl &aBusineds isarvicas| I, n
Marketing & Telecoms, Industrials & Transportation, Energy & Utilities, Food & Agriculture,
Healthcare, Education and Real Estdtke industrie aremeasured with 41 binary dummy

variablesConsumer Discretionary & Business Services is used as the base category.
Investment year

The year when theavestment has been madalsoused as a control variable in this study. The
economic situation cd given year naturally affects all investments made then; investments made

during an economic downturn perform systematically worse than those made during an upturn.
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Moreover, investments made long ago are more likely to have raised additional fundimgtéan
recent investmentsTherefore, the year has to be accounted for in order to compare the
performance of investments made in different yelansestment yeais grouped into four five

year period$20002004, 20052009, 2012014 and 2012019)andmeasured with A2 binary
dummy variablesThe first two year ranges contain very few investments and therefore they are
both used as the reference category.

Investment stage

Investments made into companies in different stages of development have diffemss suc
expectations. As mentioned previously VC investments are riskier than buyout investments

(Weidig & Mathonet, 2004)Therefore, tle stage of the investmenss specified in Preqin or
Crunchbaseés also used as a control variable in this study.fdbedifferentstagegVC, growth,

buyout, unspecifiedare representedith n-1 binary dummy variablewi t h Aunspeci fie
as the base category.

3.2.4 Summary of variables

There aretwodeperdg v ari ables that measure investment
and 8 independent variables that measure the targets set and methods used by the fund.
Additionally, 9 independent variables measuring the use of specific impact modelling and
measurig methods are used in additional regression modeiger8lcontrol variables aralso

used imall of the regressionmoddlso account for such variation i

is not caused by the independent varialMiof the variables arerpsented imable3.

Table3. Variables of regression analysis

Variable Variable type Metric Value range

Secondround Dependent variable Binary

Net impact Dependent variable Continuous -50077 193.44
Environmental targets Independent variable Binary

Social targets Independent variable Binary

Financial targets Independent variable Categorical 1=below, 2=at, 3=above
Financial compromise Independent variable Categorical 1=yes, 2=sometigs, 3=no
Modelling Independent variable Categorical 1=no, 2=sometimes, 3=yes

Modelling: Theory of change Independent variable Binary
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Modelling: Othercommon

Modelling: Own method
Measuring
MeasuringIRIS
MeasuringGRI
Measuring:IMP
Measuring:SDG
Measuring:Own metods
Measuring:Qualitative
Third-party measuring
Compensation
Investment region
Investment industry
Investment year

Investment stage

3.3 Methods

Independent variable
Independent variable
Independent variable
Independent variable
Independent variable
Independent variable
Independent variable
Independent variable
Independent variable
Independent variable
Independent variable
Control variable

Control variable

Control variable

Control variable

3.3.1 Multiple linear regession

Binary
Binary
Categorical 1=no, 2=sometimes, 3=yes
Binary
Binary
Binary
Binary
Binary
Binary
Categorical 1=no, 2=sometimes, 3=yes
Binary
Categorial 4 regions
Categorical 9 industries
Categorical 4 five-year periods 20062019

Categorical VC, growth, buyout, unknown

In this study, a multiple linear regression analysis is performed in order to studyhe@fo s

targets, modelling methods, measuring methods and compensation structure affect the financial

and impact performance of investments. Linear regressiapredictive analysis methdtiatis

used tostudy how one or more independent variables affect the selected dependent variable.

Multiple linear regression refers to a linear regression that includes more than one independent

variable.The mathematicdiorm of a multiple linear regression model is presented in equation

(D (Myers, 1990)

fo E I o

e prediction of dependent varikb

w8 w

independent variables
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1 constant term
T 81 regression coefficients
- error term

Using the ordinary least squar@LS) method, the parameters of the independent variables are
estimated so that the sum of Stpiared deviatiortsetween the predicted valugsand the actual

values (see equatio(2)) is minimized

2

The multiple linear regression analysis model includes five major assumptions: 1) weak
exogeneity 2) linearity, 3) constant variance (a.k.a homoscedasticity), 4) independence of errors
and 5) lack of perfect multicollineariiMyers, 1990) Firstly, weak exogeneity means that the
independent variables can be assumed as fixed values rather than random vahesbéegails

that the independent variables are efree, which is often not a fully realistissumptionbut it

leads to sufficiently accurate estimat&gcondly, the redguement of linearityimplies that the

mean of the dependent variable is a linear combination of the regression coeffitigesits.
however, does not restrict the independent variables in any waly their coefficientsThirdly,
homoscedasticity meansathdifferent values of the dependent variables have the same variance
in their errorsThis assumption does not apply if the scale of the variables is very large since
variance generally depends on the predicted vasigsthe case in this studiourthly, the errors

of the dependent variables must not correlate, i.e. they must be independent of eatthiother.
important to note, that this assumption does not require independence of the dependent variables
i only their errors.Finally, the lack of perfet multicollinearity assumes that there are no
independent variables that correlate perfectly with each other. This kind of a situation could ensue

for examplefrom having two independent variables that measure the same thing

3.3.2 Clustered robust standard @s

The sample of this study does not conform to all of the-buissumptions of the ordinary least
squares method: the data points of the sample are not independent of each other nor identically
distributed, because each GP in the survey has severdlpool i o compani es and

linked to the companies are the same for all of their portfolio companies.
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In order to account for this heteroscedasticity in the sample a robust standard errors method is
used in ths study in examining the effedtd variables have on net impathe robust standard

errors method otherwise follows the regular OLS method with the exception of calculating the
covariance matrix of the regression coefficient matrix (see equ@)p(Rousseeuw & Leroy,

1987) This is done to prevent the standard errors from being biased and inconsistent.

OE b ARARENARRTAANA) 3)

Another method for countering the side effects of using OLS on a heteroscedastic data is
clustering. As in this case the portfolio companies of different GPs form subgroups within the
sample, tustering can help to compensate the biakeaddition to the robust standard errors,
clustering is also used ihe regression model that analyses the effects on net ispé#tat the

data points of the sample are clustered by their respective GP.

3.3.3 Logistic regressio

As the measure for the existence of a second funding round is a binary variable derived from the
number of funding rounds,lagistic regressiomanalysis is performed to examiitgrelationship

to the independent variables. lagistic regessionmodel is often used instead of a linear
regression analysis when the dependent variable to be studied is discrete or binary because the
linear regression model assumes that the prediction of the dependent variable can take any values
and thereforetidoes not fit the nature of a binary dependent varigbsmer & Lemeshow,

2008) Themathematical form of thiegistic regressiomodel is presented in equatis).

GET@W 1 T E o ©)

“ @ prediction of dependent variable
@ 8 @ independent variables
f constant term

T 81 regression coefficients
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3.3.4 Winsorization

In order to account for outlier values in the data, winsorization is performed on selected variables.
Winsorizationis a method fofimiting the extreme values of a variable so tfustexample the
smallest 5 %and the largest 5 % of the values sgaled down or uf the nearedimit. In this
studyas all of the independent and control variables are either binary or categorical variables,
winsorization is only applicable to tlmetimpact variableand al % and 99 %winsorization is
performed on it.

4 Results

4.1 Descriptive analysis

4.1.1 Descriptivestatistics

All of the descriptive statistics of the variables of this study are presenteabie 4. The net
impact vaues are presented as they were before winsorizing and the absolute numbers of funding
rounds is presented instead of the binary secoudd variable.

The average net impact score of the analyzed portfolio companies is 22.94, with a standard
deviation 0f35.7. Thus, the average impact of the portfolio companies is clearly net positive. In
the Upright database, the average net impact of all possible activities is 3.67, which is significantly
lower than the average of the sample of this study. This meairad thast in this samplémpact

investors do seem to achieve a higher than average net impact in their portfolio companies.

The lowest net impact value in the sampléi307 (selling unpackaged chicken meat) while the
highest is 193.44 (offering micioans to impoverished borrowers). In comparison, in the Upright
database, the absolute lowest valud &3 (weapons and ammunition) and the highest is 193.44
(microloans). Thus, the sample is skewed towards the higher encpoftiblenet impact valug

The mean of the funding round<2i$7 with a standard deviation of55. This is typical for count
data.Even though there are some companies that have had a very high number of funding rounds
(up to 17), themodeof thenumber of funding rounds is This is due to most of the investments
being fairly recent: the average investment year is 2014. Therefore, it is reasonable that most of

the companies have not received additional funding yet.
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Table4. Descriptive statistics

Variable Mean SD Min Max N
1. Net impact 22.939 35.756 -50.070 193.440 415
2. Funding rounds 2588 2.617 1.000 17.000 415
3. Target: Social 0.289 0.454 0.000 1.000 415
4. Target: Environmental 0.149 0.357 0.000 1.000 415
5. Financial target 1.988 0474 1.00 3.000 415
6. Financial compromise 2692 0544 1.000 3.000 415
7. Modelling 2617 0565 1.000 3.000 415
8. Modelling: Theory of change 0.733  0.443 0.000 1.000 415
9. Modelling: Other common methods 0.120 0.326  0.000 1.000 415
10. Modelling: Own methals 0.306 0.461 0.000 1.000 415
11. Measuring 2930 0.351 1.000 3.000 415
12. Measuring: IRIS 0.308 0.462 0.000 1.000 415
13.Measuring:GRI 0.031 0.174 0.000 1.000 415
14.Measuring:SDG 0.388 0.488 0.000 1.000 415
15. MeasuringIMP 0.480 0.500 0.000 1.000 415
16. Measuring:Own methods 0.839 0.368 0.000 1.000 415
17. MeasuringQualitative methods 0.682 0.466  0.000 1.000 415
18. Thirdparty measuring 1.212 0.438 1.000 3.000 415
19. Compensation 0.573 0.495 0.000 1.000 415
20. Region: Africa 0.10L 0.302 0.000 1.000 415
21. Region: Americas 0.060 0.238 0.000 1.000 415
22. Region: Asia 0.089 0.285 0.000 1.000 415
23. Region: Europe 0.749 0.434 0.000 1.000 415
24. Industry: Consumer Disc. & Business Servic  0.176  0.381  0.000 1.000 415
25. Indugry: IT 0.214 0.411 0.000 1.000 415
26. Industry: Marketing & Telecoms 0.029 0.168 0.000 1.000 415
27. Industry: Industrials & Transportation 0.053 0.224  0.000 1.000 415
28. Industry: Energy & Utilities 0.116 0.320 0.000 1.000 415
29. Industry: Food &Agriculture 0.147 0.355 0.000 1.000 415
30. Industry: Healthcare 0.140 0.347 0.000 1.000 415
31. Industry: Education 0.101 0.302 0.000 1.000 415
32. Industry: Real Estate 0.024 0.154 0.000 1.000 415
33. Years: 2002004 0.024 0.154 0.000 1.000 415
34.Years: 20082009 0.075 0.263 0.000 1.000 415
35. Years: 2012014 0.330 0.471 0.000 1.000 415
36. Years: 2012019 0.571 0.496 0.000 1.000 415
37. Deal stage: Unspecified 0.311 0.463 0.000 1.000 415
38. Deal stage: VC 0.593 0.492 0.000 1.000 415
39.Deal stage: Growth 0.060 0.238 0.000 1.000 415
40. Deal stage: Buyout 0.036  0.187  0.000 1.000 415
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Table5. Pearson correlation table

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
1. Net impact 1
2. Funding rounds -0.032 1
3. Target: Social -0.210% -0.229* 1
4. Target: Environmental -0.087 0.195* -0.267* 1
3. Financial target 0.086 0.138* -0.388% 0.468% 1
6. Financial compromise 0.115% -0.069 0.000 -0.397* 0.295* 1
7. Modelling -0.149% 0.105* 0.414* 0.189* -0.306% -0.118% 1
8. Modelling: Theory of change 0.027 -0.279* 0.265% -0.235%  -0476* -0.133* 0.120% 1
9. Modelling: Other common methods 0.012 0.053 -0236*  -0.155%  -0.194*  -0.035 0.251* 0.224* 1
10. Modelling: Own methods 0.001 0.349% -0.308% 0.132% 0.282% 0.338% 0.256% -0.709% 0.268% 1
11. Measuring 0.020 0.063 0.051 0.084 -0.354%  0.191% 0.450* 0.330% 0.074 0.058 1
12. Measuring: I 0.160% -0.178* -0.403* -0.031 0.061 0.158* -0.601% 0.345% -0.167* -0.432% 0.133* 1
13. Measuring: GRI -0.074 <0062 -0.115%  0429* 0.005 -0.229%  0.122% 0.109* -0.067  -0.119*% 0.036 0.269* 1
14. Measuring: SDG 0.248* -0.094  -0497*  0.110* 0.219* 0.297* -0.441% 0.001 -0.097%  -0.099%  0.159* 0.635%  -0.143* 1
15. Measuring: IMP 0.138% -0.293* 0.207* -0.402% -0.108% 0.385% -0.237% 0.580% -0.089 -0.637* 0.191* 0.497* -0.173% 0.394% 1
16. Measuring: Own methods 0.119*% -0.009 0265%  -0.569%  -0.385%  0221* 0.004 0.341*  -0.099*  -0.107*  0.361* 0.095 -0.410%  -0202%  0251*% 1
17. Measuring: Qualitative methods 0.176*%  -0224% 0.367*  -0367*  -0313*  0.155* 0.041 0.698* 0.046 -0433*%  0218* 0.243*  -0.263* 0.055 0.521% 0.642% 1
18. Third-party measuring -0.044  -0.132%  0.104* 0.121*  -0.127*  -0485*  -0.061 -0.093 -0.179%  -0.167%  -0281*  -0.049 0324*  -0.149*  -0465*  -0.162*  -0.201* 1
19. Compensation -0.005 -0.073 -0.342% -0.486% -0.351% -0.032 -0.335% 0.238% 0.319% -0.125* -0.102% 0.386% -0.209% 0.247% 0.077 0.165% 0.112% 0.039 1
20. Region: Africa -0.230*  -0.100*  0.438*  -0.118%  -0.532*  -0.309*  0228*% 0.058 -0.100* -0.067 -0.047  -0224* 0060  -0251*  -0.322%  0.147% 0.195% 0.440% 0.176%
21. Region: Americas -0.009 0.083 0.062 -0.021 0.028 0.069 0.064 -0.007 0.031 0.030 0.050 -0.059 -0.046 -0.035 0.041 0.029 -0.023 -0.053 -0.027
22. Region: Asia 0.108* 0324 -0.181*  0.106* 0.008 -0.149%  0.123*  -0308*  -0.116%  025]* 0.062 -0.172%  -0.056 -0.076 -0.283%  0.114% -0.095 0.022 -0.106*
23. Region: Europe 0.094 -0.189%  -0.220* 0.024 0.350* 0.276* -0.274%  0.166% 0.129*  -0.135* -0.036 0.302* 0.104* 0.244* 0.388* -0.193*  -0.061 -0.292* -0.038
24. Industry: Consumer Disc. & Business Services 0.119*% 0.138* 0.068 0.019 0.012 -0.087 0.145% -0.021 -0.113* -0.018 0.020 -0.185% -0.083 -0.108% -0.000 0.151% 0.125% -0.007 -0.229%
25. Industry: IT 0.128% 0.006 -0243*  -0.021 0.088 0.189%  -0.228% 0.037 -0.013 -0.041 0.104% 0.299* -0.094 0.379* 0.239*% -0.026 0.029 -0.227%  0.130%
26. Industry: Marketing & Telecoms -0.079 0.016 -0.015 -0.032 0.004 0.045 0.015 0.007 0.069 0.010 0.034 0.009 -0.031 0.010 0.065 -0.002 -0.006 -0.084 0.003
27. Industry: Industrials & Transportation -0.139* 0.037 -0.080 0.233*% 0.188* -0.024 0.065 -0.124% -0.021 0.100% -0.014 -0.088 0.019 0.054 -0.098%  -0.218*  .0.162% -0.041 -0.122%
28. Industry: Energy & Utilities -0.133* -0.021 -0.114%  0.229* 0216*  -0.128%  -0.102*  -0.156* -0.064 -0.011 -0.100* 0.052 0.194* <0010 -0.051%  -0.230%  -0287*  0.221% -0.069
29. Industry: Food & Agriculture -0.306% -0.148% 0.321* -0.059 -0421% -0.253% 0.185% 0.020 -0.091 -0.039 -0.053 -0.159* 0.121* -0.275% -0.289% 0.053 0.050 0.359% 0.110%
30. Industry: Healthcare 0.074 0.053 0.004 -0.130%  -0.034 0.114% 0.052 0.055 0.235% 0.139* 0.041 -0.043 <0033  -0.107% 0.003 0.101* 0.051 -0.148% 0.095
31. Industry: Education 0.288* -0.048 -0.055 -0.141* 0.042 0.117* -0.154*% 0.094 0.048 -0.049 -0.070 0.122* -0.060 0.077 0.126* 0.060 0.075 -0.053 0.112%
32. Industry: Real Estate -0.100% -0.071 0.212% -0.066 -0.029 0.060 0.107% 0.095 -0.010 -0.104* 0.031 -0.105% -0.028 -0.093 0.164*% 0.026 0.074 -0.076 -0.150%
33. Years: 2000-2004 -0.091 0.043 0.142% -0.022 0.004 0.031 0.107* 0.024 -0.058 -0.036 0.031 -0.105%  -0.028  -0.125% 0.069 0.069 0.040 -0.076 -0.119*
34. Years: 2005-2009 -0.021 -0.046 0.183* 0.189* 0.220% 0.060 0.063 -0.077 -0.105* -0.030 0.057 -0.110% -0.051 -0.000 0.058 -0.050 -0.022 0.051 -0.329*%
35. Years: 2010-2014 0.021 -0.130¢  0.106* -0.064 -0.069 0.078 0.086 0.146% 0.055 -0.088 0.067 0.053 0.050 -0.012 0.147% 0.029 0.127* -0.071 -0.006
36. Years: 2015-2019 0.019 0.135% -0.242% -0.033 -0.053 -0.116* -0.148*% -0.106* 0.022 0.111* -0.103* 0.041 -0.012 0.051 -0.191* -0.023 -0.121% 0.064 0.217*
37. Deal stage: Unspecified -0.177% -0.167* 0.433% -0.019 -0.247% -0.280* 0.299% 0.076 0.071 -0.073 -0.119% -0.381* -0.061 -0.396* -0.176* 0.040 0.112% 0.210% -0.084
38. Deal stage: VC 0.136* 0.2001%  -0.542* 0010 0.155% 0.252% -0.380%  -0.091 -0.010 0.114% 0.129% 0.490* 0.093 0.469* 0.118*% -0.030 -0.124%  -0.170%  0.237*
39. Deal stage: Growth -0.010 -0.034 0.129* 0.064 0.113* -0.005 0.136* 0.016 -0.063 -0.036 -0.007 -0.169% -0.046 -0.118% 0.021 -0.027 -0.023 -0.030 -0.171%
40. Deal stage: Buyout 0.093 -0.073 0.190* -0.009 0.059 0.039 0.086 0.030 -0.072 -0.073 -0.035  -0.129*  -0035  -0.101*  0.098* 0015 0.077 -0.035 -0.198*

Tp<0.05
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