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This Zhite Saper seeks to understand the link between ESG considerations� ࡳ RU non-financial�metrics of the� 
(nvironmental, 6ocial, and *Rvernance performance of businesses �  ��DQG company valuation.�A multitude�of ࡳ
studies�have�sought, to mixed effect, to prove that (6*�factors have a significant impact upon�stock price�returns,� 
but few�have�focused directly on valuation. These results have been particularly mixed when looking at somH�RI� 
WKH� VWURQJHVW��SHUIRUPLQJ� UHJLRQV�� QRWably the US.� This may SDUWO\� H[SODLQ why the focus of� investors� and� 
regulators on�ESG� integration� WR�GDWH has been less pronounced in the 86�LQ�FRPSDULVRQ�ZLWK�(XURSH��2QH�RI� 
the�key� reasons we�believe� that�previous studies have shown less�convincing correlation of�stock returns with 
ESG considerations has been the lack of granularity in comparing similar companies. Given the strong 
outperformance of the technology sector over the broader equity� market� LQ� WKH� SDVW� WZR� GHFDGHV,� the US 
market��which is more heavily weighted to the tech sector�often�DSSHDUV� WR�KDYH�D�Zeaker� relationship� 
EHWZHHQ�(6*�IDFWRUV�DQG�VWRFN�YDOXDWLRQ�

7KH� *OREDO� 7HFKQRORJ\� /HDGHUV� 7HDP� DUH dedicated W H F KQR O R J \  � HTX L W L H V  � specialists� ZLWK� GHHS� 
NQRZOHGJH� DQG� H[WHQVLYH� H[SHULHQFH� RI� LQYHVWLQJ� within the sector that has been the single largest� source of� 
economic value�creation�and�disruption in stock markets over the last decade. By taking a deeper dive on an 
individual Vector� � � � �ࡳ � technology, we have�sought to isolate other factors that impact stock price performance and� 
valuation and as such, attemptHG�to remove�the�impact of technology ���disruption in order to examine the�impact�of 
Hnvironmental, Vocial�and�Jovernance factors at �a� more�granular level.

We have used WKUHH different methods to assess company ESG credentials to ensure our results�are� 
reliable�and robust. We useG our proprietary ESG scoring system based on aggregated raw�company� 
data,� DQG� DOVR� UDQNLQJV� SURYLGHG� E\� WZR� RI� WKH� PRVW� FRPPRQO\� XVHG� WKLUG�SDUW\� (6*�GDWD�SURYLGHUV�� 
%\� XVLQJ� WKUHH� GLIIHUHQW� PHWKRGRORJLHV� WR� DVVHVV� WKH� (6*� VFRUHV� DFURVV� RXU�universe we�sought to 
eliminate any bias or controversy in the ranking awarded to enable a true focus on RXU�DLP� 
RI�GHWHUPLQLQJ�LI�higher ESG� factorV�performance correspondV to a higher VWRFN�valuation.

:H� FRPSLOHG� DQG� VFRUHG� D� XQLYHUVH� RI� F����� HTXLW\� VHFXULWLHV� IURP� WKH� WHFKQRORJ\� sector.�Two 
parallel analyses were then undertaken. Firstly, we VSOLW our stock universe in half� with the top 
scoring ESG� companies� in one bucket, and the poorer scoring companies in the 
other. We then assessHG� average� valuation� multiples for P/E, EV/Sales and EV/EBITDA 
across 2018 – 2020. We fRXQd that, on� average, the better� scoring� ESG companies�receiveG a 
higher valuation multiple from the market.

In the second analysis, we tRRN our stock universe and screenHG the companies for size, growth,� 
and quality� to� produce� 20 buckets, each containing groups of similar companies with 
similar characteristics. 

This screening process aimHG to control for factors that commonly impact valuation multiples� in 
order to�isolate� WKH LPSDFW�RI�DQ�(6*�VFRUH�RQ�WKH�PXOWLSOH��:H�WKHQ�VSOLW�HDFK�EXFNHW�E\�KLJK�ORZ�(6*�VFRUH� 
DQG�DVVHVVHG�valuation multiples across each bucket from 2018-2020. We fRXQG that�60%
of multiples� assessed�across the buckets from 2018-2020 illustrateG a valuation�premium given 
to the higher scoring ESG�companies. In addition, on a regional P/E analysis� this premium 
appearHG to have increased across all�major UHJLRQV from 2018-2020.

ThHVH findingV DUH consistent and confirmatory of the Janus Henderson Global Technology� 
Leaders� 7HDP
V� investment philosophy and investment process. For both WKH Global Technology� 
Leaders� and� WKH� � 6XVWDLQDEOH� )XWXUH� 7HFKQRORJLHV� VWUDWHJLHV�� ZH� LQFRUSRUDWH� RXU� LQVLJKWV� RQ� QRQ� 
ILQDQFLDO� UHODWHG� (6*� IDFWRUV� H[SOLFLWO\� LQWR� RXU�YDOXDWLRQ� PHWKRGRORJ\� DQG� LQYHVWRU� HQJDJHPHQW� VWUDWHJ\�� 
:H� EHOLHYH� WKLV� VWXG\� VKRZV� HPSLULFDOO\� WKDW� FRPSDQLHV� WKDW� SHUIRUP� ZHOO� RQ� (6*� PHWULFV�� DQG� FDQ� VKRZ� 
VLJQLILFDQW� LPSURYHPHQW� LQ� WKHVH� DUHDV�� WHQG� WR� EH� YDOXHG� PRUH� KLJKO\� E\� WKH� PDUNHW� DQG� FUXFLDOO\�� WKDW� (6*� 
IDFWRUV�VKRXOG�EH�DQ�LQWHJUDWHG�SDUW�RI�WKH�LQYHVWPHQW�SURFHVV���
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Incorporating (6* considerations into an investment process is not straightforward, and as such nuances big�
and small exist across the asset management industry with the exact decision on how to incorporate these 
factors a common question for institutional money managers. There are a multitude of different approaches 
to ESG or Vustainable Lnvesting ranging from VWUDWHJLHV seeking to have a positive impact on global�
challenges from their investments, to those WKDW simply apply an exclusion criterion to filter securities� and as�
a result reduce the negative impacts of the type of investments they make.  

The integration of ESG factors has become not only a core focus for our clients, but also for Jovernments�
and regulators. In order to provide standardised and recognised requirements for funds considering non-
financial ESG factors� the EU introduced the Sustainable Finance Disclosure Rules (SFDR) in 2021 to be�
followed in due course by a Green Taxonomy. The EU platform for Sustainable Finance is also actively 
considering how to broaden its approach beyond just environmental factors, and to include a Social 
Taxonomy to recognise the symbiotic relationship between planet and people. Other Uegulators and�
Jovernments are formulating their approaches with a variety of similar green frameworks, definitions, or�
taxonomies to help provide guidelines and standards DURXQG sustainable��UHVSRQVLEOH or ESG investing.

No attempt at a standard definition is provided here, and we do not wish to gloss over the difficulties in 
assessing what good, bad, best or worst 
ESG Dttributes
 may be. This paper has been borne out of a desire to
provide a more granular and detailed evaluation of how non-financial factors may impact on valuation.  
Given how much of a focus ESG investing has become in financial markets, there have been 
comparatively few studies� WKDW have tried to isolate the myriad of factors that could establish a high�
correlation or indeed causal link between ESG attributes and the corresponding effects on valuations, 
multiples, and stock price performance. The Wechnology sector has been a source of enormous economic�
value creation and disruption in stock markets over the last decade and indeed the vast majority of the 
earnings growth that has occurred over that time period has in fact come from the technology sector��7KH�
VHFWRU� KDV� W\SLFDOO\� FRPPDQGHG� D� SUHPLXP� JLYHQ� LWV� GLVUXSWLYH� EXVLQHVV� PRGHOV� DQG� IDYRXUDEOH� VHFXODU�
WDLOZLQGV��as illustrated by ILJXUHV���DQG��.

)LJ�����/RQJ�WHUP�7HFKQRORJ\�2XWSHUIRUPDQFH
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7he UK�based Global Technology Leaders 7eam PDQDJHV� strategies�FODVVLILHG�E\�6)'5� as 
Article 
8
�Global�Technology Leaders and 
Article 9
 Sustainable Future�Technologies.� At� its� core� we view 
Wechnology as the� science of solving problems�� ,Q� OLQH� ZLWK� WKLV� EHOLHI�� ERWK� RI� RXU strategies 
incorporate ESG considerations� into the investment process in� terms of� defining the universe, 
and at a company�specific fundamental� UHVHDUFK level.� %\� � navigatLQJ� the technology hype 
cycle,� ZH� ORRN� WR� LGHQWLI\� Vtrong secular�themes�and� companies� with� unappreciated earnings 
power�� DQG� SURPRWH� HQYLURQPHQWDO� DQG� VRFLDO� FKDUDFWHULVWLFV�� DLPLQJ� WR�GHOLYHU�VWURQJ�FRQVLVWHQW�UHWXUQV�LQ�D� 
OHVV�YRODWLOH�PDQQHU�

For the Global Technology Leaders 6WUDWHJ\�� which promotes environmental and social characteristics, 
ZH�ZLOO�LQYHVW�LQ� companies that PD\� EH� (6*� ODJJDUGV� �based on proprietary� 
screening� EXW� only�when ZH have a positive YLHZ� WKDW� WDQJible improvement and progress� FDQ� EH� 
H[SHFWHG� EDVHG� RQ� DQ� DFWLRQ� SODQ� DGGUHVVLQJ� specific� LVVXHV ZLWKLQ� DOORWWHG� WLPHIUDPHV�� Active 
engagement� can� serve not only� as a� catalyst for�change in FRPSDQ\� processes, behaviour, 
and disclosure� but also as an enhanceU� of value� for� shareholders� DQG� RWKHU� VWDNHKROGHUV,� 
consistent with our belief that improving ESG� SHUIRUPDQFH� FDQ� OHDG� WR� KLJKHU� FRPSDQ\� 
valuation.� Within Sustainable Future Technologies�� �ZKLFK� KDV� D� GXDO� PDQGDWH� RI� DLPLQJ� WR� 
SURYLGH� FDSLWDO� JURZWK� RYHU� WKH� ORQJ� WHUP� E\� LQYHVWLQJ� LQ� WHFKQRORJ\�UHODWHG� FRPSDQLHV� 
WKDW� FRQWULEXWH� WR� WKH� GHYHORSPHQW� RI� D� VXVWDLQDEOH� JOREDO� HFRQRP\��� investments are made 
only in� companies� ZKHUH� at� HDVW� ���� RI� IRUHFDVWDEOH� UHYHQXHV� DUH� GHULYHG� IURP� WKH� HLJKW� 
VXVWDLQDEOH� WHFKQRORJ\� WKHPHV� LGHQWLILHG� E\� WKH� *OREDO� 7HFKQRORJ\� /HDGHUV� 7HDP�� LH�� &OHDQ� 
(QHUJ\� 7HFKQRORJ\�� 6PDUW� &LWLHV�� /RZ� &DUERQ� ,QIUDVWUXFWXUH�� 6XVWDLQDEOH� 7UDQVSRUW�� 5HVRXUFH� 
2SWLPLVDWLRQ�� 'LJLWDO� 'HPRFUDWLVDWLRQ�� 7HFK� +HDOWK� DQG� 'DWD� 6HFXULW\��

We use both qualitative and quantitative (described in more detail in 0ethodology) UHVHDUFK as 
a means to�help us gain ESG insights and apply this to our view of appropriate valuation for our 
holdings. We view our valuation discipline and ESG integration as key� GLIIerentiatRUV versus 
other dedicated Wechnology�specialists��KHQFH the relationship between these factors is of fundamental 
importance to our LQYHVWPHQW�approach.

With this� ZKLWH� Saper we aim to provide a more granular� technology�specific perspective 
and also� SUHVHQW� empirically�based evidence of the relationship between ESG 
attributes and valuation. Essentially, highlighting how exposed the Hnterprise Yalue� �(9� of a 
company is to ESG�ULVN�IDFWRUV�DQG�KRZ�WKLV�LPSDFWV�RXU�LQYHVWPHQW�SURFHVV�

)LJ�����5HODWLYH�7HFKQRORJ\�WR�:RUOG�)RUZDUG�3�(
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This white paper seeks to address a key question on the topic of ESG in the broader context of the 
Wechnology equities sector, while attempting to effectively isolate the read-through of ESG attributes to
financial metrics. We focus on the following key area: 

x 'R� WHFKQRORJ\� FRPSDQLHV� ZLWK� UREXVW� (6*� UDWLQJV� UHFHLYH� D� YDOXDWLRQ� SUHPLXP� IURP� WKH
PDUNHW�ZLWK�UHVSHFW�WR�WKUHH�NH\�YDOXDWLRQ�PXOWLSOHV�3�(��(9�6DOHV�DQG�(9�(%,7'$"

Within this key question we also seek to answer several sub-questions: 
x How do these valuation premiums vary DFURVV�UHJLRQV?
x How do these valuation premiums vary across different market capitalisations?
x Do valuation premiums vary across the WKUHH selected multiples?

1RWH�
3�(��3ULFH�WR�(DUQLQJV�UDWLR��$�FRPSDQ\�YDOXDWLRQ�PHWULF�WKDW�PHDVXUHV�D�FRPSDQ\
V�FXUUHQW�VKDUH�SULFH�
UHODWLYH�WR�LWV�HDUQLQJV�SHU�VKDUH��(36��

(9�6DOHV��(QWHUSULVH�9DOXH�6DOHV��(QWHUSULVH�YDOXH�WR�VDOHV�PXOWLSOH�LV�D�TXDQWLILDEOH�PHWULF�RI�D�FRPSDQ\
V�
YDOXDWLRQ�EDVHG�RQ�LWV�DQQXDO�VDOHV�WDNLQJ�LQWR�DFFRXQW�WKH�FRPSDQ\
V�HTXLW\�DQG�GHEW�

(9�(%,7'$��(QWHUSULVH�9DOXH�(DUQLQJV�%HIRUH�,QWHUHVW��7D[HV��'HSUHFLDWLRQ�	�$PRUWLVDWLRQ��(9�PXOWLSOH���7KH�
HQWHUSULVH�PXOWLSOH�LV�D�FRPSDQ\�YDOXDWLRQ�PHWULF�WDNLQJ�LQWR�DFFRXQW�D�FRPSDQ\
V�GHEW�DQG�FDVK�OHYHOV�LQ�
DGGLWLRQ�WR�LWV�VWRFN�SULFH��DQG�UHODWHV�WKDW�YDOXH�WR�WKH�ILUP
V�FDVK�SURILWDELOLW\�
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+ow to incorporate ESG factors into the investment process to seek increased returns for� clients� 
has become a ubiquitous question for institutional asset managers (Eccles et al. 2016). As the 
economic power of Pillennials and Generation X increases, the focus on sustainable or ESG-focused� 
investing continues to increase with WKH� broader thematic trends of ‘Jreen’ or ‘Lmpact’ investing� 
becoming� mainstream. The moral and ethical benefits of the subtle shift to Conscious Capitalism (John 
Mackey & Raj Sisodia 2014) are not the topic of this paper or review. The focus here is the underlying 
premise of dual mandate investing� where capital returns as well as social or environmental benefits� are� 
sought. Despite VWURQJ� LQflows to European ESG�related strategies �cLUFD ¼233bn in 2020� DFFRUGLQJ� WR� 
Morningstar� GDWD)�� LW� UHPDLQV� XQFOHDU� LI� WKHUH� DUH� direct causal links between� corporatH�ESG attributes� 
and the corresponding effects on valuations, multiples, and stock price performance� RU� Forporate� 
Iinancial Serformance (CFP)�� (van Beurden and Gosslin 2008; Hoepner and McMillan 2009).

Research studies on ESG benefits to stock price performance are widespread (Kempf and Osthoff 2007�� 
Fulton, Kahn and Sharples 2012� Statman and Glushkov 2009� Friede, Busch & Bassen�2015). However,� 
more recent work benefits from an increased back catalogue of results for analysis and more extensive data 
sets. Thus, it follows to focus efforts initially on wide ranging meta-analyses and aggregated studies. Friede, 
Busch & Bassen�2015) aggregated and analysed c.2,200 individual studies and concluded that 90% of 
previous studies within their data set showed a non-negative correlation between ESG and stock price 
performance, with the majority of 62.6% exhibiting a positive result. Only 10% of the studies showed a 
negative result. Similar aggregate studies have concluded that firms with strong ESG ratings showed 89% 
and 85% outperformance in both market metrics and accounting/ratio metrics respectively (Fulton, Kahn and 
Sharples 2012). ESG can also reduce systematic and security-specific investment risk within investment 
portfolios (MSCI ESG & Equity Returns 2019), a feature which is not only limited to equities but has been 
shown in credit portfolio construction as well (Barclays 2016). In fact, in the bond markets��FRUSRUDWH� 
environmental attributes have had the biggest impact on performance over the last WZR� DQG� QLQH years in� 
the US and Europe respectively (Barclays 2018). Furthermore, ESG often acts as an indicator of 
corporation quality, that is to say it is associated with sustainable earnings growth and a generally high 
Return On Investment (ROI) (BMO 2017).  

There is also evidence that so-called ESG momentum �the rate of change of improvement in ESG metrics� is� 
linked to strong positive performance, and in some cases leads to a risk premium for firms as is often seen 
with more traditional factors such as value or quality (Giese & Lee 2019). However, it has been shown that 
ESG outperformance is pared back after initial impetus (Borgers, Derwall, Koedijk and Ter Horst 2013�� 
Halbritter and Dorfleitner 2015) suggesting that momentum effects are most keenly felt as a company first 
begins to think carefully about ESG�IDFWRUV. With more traditional financial metrics such as cost of capital,� 
strong correlations between companies with high ESG scores have been identified both at an individual 
security level and at an ESG�focused fund level (Fulton, Kahn and Sharples 2012� Chava 2014). Atz et al. 2012� 
established a ‘Return On Sustainable Investment’ (ROSI) methodology to answer the question as to 
whether sustainable business practices lead to positive financial returns, focusing on case studies from 
consumer food and automobiles. They found that overall Net Present Values for their focus companies 
increased as a percentage of revenues by up to 12%. As the global climate crisis deepens modern day 
rhetoric is very much tilted to the Hnvironmental side of ESG. However, work on governance assessment� 
models applied over WZR years to stocks in Central and Eastern Europe showed that the highest rated� 
stocks in terms of governance outperformed (Bistrova & Lace 2011).  

When looking through the lens of some studies however, results remain positive but relationships appear 
weaker. An analysis of c.11,000 US�based mutual funds between 2004 and 2015 indicated that for 64% of the� 
time periods examined��sustainable funds had ‘equal or higher median returns’ (Morgan Stanley 2015). In the� 
same study however� and when examining volatility, results found that across all time periods within the� 
study� downside deviation was significantly reduced in the ‘sustainable funds’ vs. the ‘traditional funds’ i.e.� 
sustainable funds were less risky investments. Furthermore, some research has found a negative 
correlation in certain regions such as the US and Asia, although volatility levels were deemed to be lower 
(Refinitiv 2020). This is attributed to the fact that sustainability issues are not as prominent on the 
agenda in these regions as opposed to Europe� for example. However,� ZKLOH� SDVt� SHUIRUPDQFH� GRHV� 
QRW�SUHGLFW�IXWXUH�UHWXUQV��LW is worth noting at this stage that the US and�$VLD�KDYH�D�YHU\�KLJK�SURSRUWLRQ�RI
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Wechnology companies� which have, in general, performed very well RYHU� WKH� SDVW� WHQ� \HDUV�� GXULQJ� ZKLFK� 
(6*� FRQVLGHUDWLRQV� KDYH� LQFUHDVLQJO\� EHFRPH� PRUH� RI� D� IRFXV� IRU� LQYHVWRUV�� this illustrates�the importance 
in ESG classification criteria. It is also possible that firms with good ESG principles underperform as 
they are outperformed by low ESG stocks that have been systematically ignored by investors, skewing 
some study results (Merton 1987)�

Despite the wide-ranging studies mentioned above, there is VWLOO�QR�general consensus on the benefits of ESG� 
investing. Currently there exists a broad train of thought that ESG principles are good for the world, and 
can be positive or indifferent to investment returns (Fulton, Kahn and Sharples 2012� Refinitiv 2020�� 
MorningVtar 2020). In other words, ESG investing does not always increase returns, but sacrificing returns is� 
not a pre-requisite for investing in good ESG companies (MorningVtar 2020). Despite this, is it possible to� 
identify the impact of good ESG principles on valuation metrics? The crux of this lies in the difficulty of finding a 
direct causal link between ESG and CFP metrics as opposed to just a broad correlation (Roberts & Whited 
2013� Giese et al. 2019� Refinitiv 2020). In short, can LW� EH� SURYHG� What an improvement in ESG� 
performance alone directly impacts corpoate financial performance (CFP) with all other variables remaining 
equal, and what is the economic mechanism for this. The challenge to this is largely twofold.  

First, ZH must recognise the wide variety of methodologies employed in previous research and the highly� 
variable data sources and quality levels (Fulton, Kahn and Sharples 2012). Understandably, with a lack of 
ESG data in the late 1900s and no clear ESG reporting standards, it is difficult to compare one study with 
another. Furthermore, key data providers in the present day are often inconsistent with each other and this 
can be a stumbling block for robust analysis (Serafeim 2021). As a result, two comparable providers can 
allocate ESG scores to the same company that bifurcate considerably, leading to questions on the quality of 
source data used in previous work and meta-analyses (Chatterji, Durand, Levine and Touboul 2016). There 
are currently WKUHH main data providers for ESG data with wide�ranging statistics and ratings; these are MSCI� 
ESG Research, Thomson Reuters and Sustainalytics. On a broader level one could argue that older studies, 
and therefore by definition aggregated studies, are scientifically not robust given that many key data points in 
the ESG data universe were simply not measured or collected historically. This must be considered even 
before the quality of any data is considered. With respect to methodologies employed most studies have, at a 
basic level, attempted to analyse securities by classifying them as ESG or otherwise and comparing returns 
over a set time period. Others have constructed hypothetical portfolios using both long and short strategies to 
analyse risk/return metrics (Morningstar 2020). Most pertinently, and as will be discussed in our 
methodology statement, some research has focused on analysing the change in CFP metrics while 
attempting to isolate the causality of those changes to ESG factors (Giese et al. 2019). Very few studies have 
focused solely on intrinsic valuation multiples such as P/E, EV/Sales and EV/EBITDA, which are the focus of 
this study. 

Secondly, previous works do not often distinguish between correlation and causality (Krueger 2015, Giese & 
Lee 2019� Refinitiv 2020), and it is clear that there are other variables correlated to ESG metrics that affect� 
CFP and must be controlled for (MorningVtar 2020� BMO 2017� Refinitiv 2020). For example, companies WKDW� 
generate revenue and future cash flows from products or solutions aimed at tackling sustainability issues will 
benefit from tailwinds of increased demand for their product (BMO 2017). ESG performance 

and corporation size has also been found to be positively correlated�ZLWK larger companies havLQJ higher� 
ESG scores (Refinitiv 2020� MorningVtar 2020). It is true also that the impacts of ESG on CFP are not 
uniform or financially material for some industries (Khan, Serafeim and Yoon 2016) making a broad-
brush approach and correlative study not applicable to many firms. Indeed, isolated event studies have 
shown that markets do not necessarily respond positively to all ESG initiatives (Hvidkjaer 2017). 
Furthermore, high ESG scores vs. increased CFP are often interpreted to mean that the company valuation 
is high because of the strong ESG metrics. However, this could easily be the reverse in that a highly 
valued company may be financially stronger and able to invest in and develop their ESG metrics, leading to 
higher ESG ratings (Giese et. al 2019). Some work has been attempted to isolate causality through ESG. 
Using regression analysis and residual values to this regression, ‘size adjusted’ scores can be calculated 
to control for corporation size, industry and region (Giese & Lee 2019). Alternatively, Giese et al. 
2019 identified three ‘transmission channels’ through which ESG information and performance could be 
directly transmitted to the corporation’s valuation and CFP and resulted in a reduced cost of capital and 
higher profitability. Perhaps most notably Barclays
 2016  methodology involved selecting pairs of fixed 
income portfolios with as close to identical risk profiles as possible, but highly differentiated ESG 
credentials. Performance was then compared and contrasted between the portfolios constructed with 
the highest and lowest ESG scores. In summary, broad brush studies on ESG do not frequently 
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DGMXVW�IRU�YDOXDWLRQ��IXWXUH�H[SHFWHG�HDUQLQJV�JURZWK�UDWHV��FRPSDQ\�VL]H�HWF��1RU�GR�WKH\�VHHN�WR�QRUPDOLVH�
WKH�LPSDFW�RI�ODUJH�FDS�OHJDF\�QDPHV��ZKLFK�DOUHDG\�KDYH�KLJK�(6*�VWDQGDUGV��

Despite the extensive literature on ESG� little has been done thus far at a sector specific level, or have�
focused solely on analysing valuation metrics directly as opposed to just stock returns. Bank of 
America identified several ESG factors on an industry basis in order to rank ESG performance by sector, 
finding the technology sector 5th out of 11 (BoA ESG Part II). Within the same study Bank of America 
concluded that “ESG as a factor was… ineffective within WechQRORJ\ with respect to future performance over�
both the short and long term…” .The methodology applied involved ranking the universe of companies by 
‘above 50’ scores and ‘below 50’ scores to analyse performance spreads between cohorts.  

:LWK�WKLV�EDFNJURXQG�LQ�PLQG��ZH�EHOLHYH�LW�ZRXOG�SURYH�LQVLJKWIXO�LI�WKH�aim RI�RXU study ZRXOG�EH�to test the
hypothesis that high ESG�standards for technology firms do receive higher valuations from the market on a 
P/E, EV/Sales and EV/EBITDA basis.  
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8QLYHUVH�&RQVWUXFWLRQ�

In seeking to test our hypothesis we first collated our investable universe of securities with which to carry out 
the study. A broad universe of equity securities totalling c.700 companies across the globe was built using 
the investable universes of the Global Technology Leaders and Sustainable Future Technologies 
strategLHV as described in the introduction. *LYHQ� Ze view technology as the science of solving problems,� 
ZH have not used DQ index to define what a technology company is. For example, Amazon has never been� 
classified as a technology company by the major indices despite being one of the largest cloud 
infrastructure providers in the world.� We view technology companies as those WKDW� KDYH hardware� 
or software at the core of WKHLU� EXVLQHVV,�VXFK�FRPSDQLHV fall within our investable universe.

We used our long-established ranking screen database� which contains a wide range of metrics depicting the 
growth, value, momentum, and quality characteristics of each stock in the universe. From this data we 
extracted key fundamental data points such as Parket Fapitalisation, YoY Uevenue growth, Net Debt/
EBTIDA, Rperating and Jross margins, and Free Cash F low (FCF)/Share. In addition to company 
fundamental data, we also� assigned each security an ESG score of which the provenance is described below. 

(6*�6FRULQJ�

We have used WKUHH different methods to assess company ESG credentials to ensure our results are reliable� 
and robust. We used our own proprietary ESG scoring system based on aggregated raw company data, and 
then also used rankings provided by WZR of the most commonly used third�party data providers. By 
utilising WKUHH different methodologies to assess the ESG factors across the universe� we sought to eliminate 
any bias� or controversy in the ranking awarded to enable a true focus on whether or not the relationship 
between higher ESG factor performance corresponded to a higher valuation.  Note that the intention was not to 
compare and contrast the scoring methodologies but rather to check that the core hypothesis does or does 
not hold independent of the scoring methodology�

The proprietary methodology we used is based on an ESG ranking screen which sorts our universe into 
laggards, transitioners and leaders. This enabled us to focus our engagement and improve our fundamental 
company analysis. We considered materiality within our tech sub-sectors and tailored our 
screen accordingly, leveraging our bottom-up expertise across our broad definition of tech. Within our 
proprietary ranking tool, we considered E, S and G fairly and dynamically based on data quality and 
relevance. To avoid subjective interpretations we useG underlying raw data metrics where possible. A 
rating ZDV applied and scaled based on data quality, data relevance to technology and finally ESG 
focus DQG relevance. A more�detailed explanation of our ranking screen is provided in the Appendix.  

Note that the ESG score and subsequent ranking produced is only relative to the universe in this study 
composed of technology stocks and is not compared or ranked against the wider market.  

6285&(� 0(7+2'2/2*<�
'$7$�3529,'(5���� Providers
 own

'$7$�3529,'(5���� Providers
 own

*/2%$/�7(&+�/($'(56�6&25,1*�

25 raw data metrics with a variety of sources.  
 (including disclosure scores e.g do companies 

disclose to CDP
? or have a deforestation policy?)
0RUH�GHWDLOV�LQ�WKH�$SSHQGL[�


&'3�LV�D�QRW�IRU�SURILW�FKDULW\�WKDW�UXQV�WKH�JOREDO�GLVFORVXUH
V\VWHP�IRU�LQYHVWRUV��FRPSDQLHV��FLWLHV��VWDWHV�DQG�UHJLRQV�WR
PDQDJH�WKHLU�HQYLURQPHQWDO�LPSDFWV�
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In order to test our hypothesis, we chose WKUHH common valuation multiples to run�our analysis. These�
were the Price to Earnings Ratio (P/E), the Enterprise Value to Sales Ratio (EV/Sales)�and the Enterprise 
Value to EBITDA Ratio (EV/EBITDA). We took WKUHH years of data from 2018 – 2020�for each security�
across each multiple ie� 9 multiples for each stock. Further historical multiple data for�years preceding�
2018 was available, however we chose not to go back further than this in order to mitigate the poor and 
often incomplete level of ESG data pre-2018. Given the prevalence of ESG investing within the last WKUHH�
years many companies have VWDUWHG� WR SURYLGH� PRUH� GHWDLOHG� disclosXUe RQ� WKHLU� EXVLQHVV� DQG�
operations, and report this to WKLUG�party data analytics providers as well as investors more generally. As such,�
we felt that assessing our universe across the last WKUHH years would give a more accurate and complete�
representation of the ESG credentials of our LQYHVWPHQW�universe.

For each multiple/ratio we considered the nature of both the numerator and denominator to arrive at a 
representative multiple for each year. For example, for the Price to Earnings ratio we felt it was not accurate to 
take one particular share price across the year for the numerator and instead calculated an average share 
price for the calendar year period and divided this by the EPS for the same calendar year period. The same 
process was used for Enterprise Value in the remaining two multiples where we took an average EV for the 
calendar year and divided this by both Vales and EBITDA for the same calendar year period. This JDYH�XV�DQ�
average calendar year valuation multiple for each security. This approach mitigated the impact of sharp 
share price and EV movements during a calendar year such as occurred in 2020 when markets dropped 
considerably on the news of Covid-19 related lockdowns and rebounded sharply in to the end of CY2020. In 
addition, some multiples were excluded once calculated due to extremely high values often of several 
thousand. This prevented extreme value anomalies disproportionately affecting results. Data was sourced from 
Bloomberg.  

We acknowledge the look-ahead bias that can come into the study at this point given the method of multiple 
construction described above. To try to avoid this we also ran two versions of the model using more 
traditional trailing and forward multiples. To achieve this for trailing multiples, we took numerator values (stock 
price and enterprise value) on the day that full year earnings were released for the previous year i.e. the day in 
2019 that full earnings were announced for 2018 and divided them by the earnings/sales/E%,7'$ in�
the denominator. We carried out the same process but using forward multiples. The rationale IRU these�
two model versions wDV� WR�aim to remove look-ahead bias by using a numerator that fully reflected the�
market view of full year earnings at that point in time. 
As mentioned, there was an inherent difficulty in this method given the Covid-19 pandemic. Share prices 
and enterprise values at the beginning of 2020 caused calculated multiples to be erratic, considerably 
away from historical values of the stock multiples, and as such an unreliable data set with which to run our 
analysis. As such we chose to remain with our multiple construction approach outline above. In future 
iterations of this study, we would like to use forward multiples where possible, given this is the most 
common method of valuing technology companies. As we add further years of data to the study going forward 
the anomalous year of 2020 should become less prominent. 

$QDO\VLV�±���$SSURDFKHV�

In analysing the constructed data set we took WZR main approaches. First, we examined the entire universe as a
whole (ie. one single bucket of technology companies), and secondly we divided the universe into 20 
separate ‘buckets’ of similar companies in an attempt to isolate ESG as a factor and control for common
IDFWRUV�VXFK�DV�FRPSDQ\�VL]H��JURZWK��TXDOLW\�HWF��7KH�GHWDLOV�RI�WKHVH�WZR�DSSURDFKHV�DUH�GHVFULEHG�EHORZ��

With our prepared data set we took our stock universe and ranked them using our proprietary ESG score 
(described in section ‘ESG Scoring’) from best to worst. This resulted in a range of scores (where the lower 
the score the better) of 173 up to 533. We split the universe at the mid-point to give two halves containing the 
top ESG companies in one half and the not so strong ESG companies in the other. Using the valuation 
multiples data we had collected RYHU� WKH� WKUHH�year period, we were then able to compare valuations for
our companies to see whether the top half of stronger ESG companies would receive, on average, a 
higher valuation from the market over time. 

1. Entire Universe Analysis
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In addition to the above, a second analysis was run with the entire universe but split geographically. Each 
company was designated to its continent and each continent was then split, as above, in half by ESG score. 
The valuation multiples of each half were analysed and the percentage premium (or discount) given to the 
high scoring ESG companies was calculated. 

�� %XFNHWLQJ�$QDO\VLV

While carrying out the entire universe analysis approach, we were cognisant that it is an oversimplification to 
assume that any differences in valuation seen from simply plotting the two halves of our universe in one single 
bucket is down to ESG alone. As discussed in the literature review there are many factors that can influence 
the multiple given by the market to any given company. This can include technology sub-sector, company 
maturity, growth rates, quality, margin structure, net debt etc. As such, we aimed to take our universe and split 
it into several buckets with the aim to group similar companies with similar characteristics before performing 
our analysis. The bucketing process is represented in )LJ����and described in further detail below.

As illustrated in )LJ�� � we split our universe in to 20 separate buckets based on WKUHH main criteria; 
market�capitalisation, growth, and quality. This was to attempt to control for the influence of these key 
factors on valuation and to ensure we were comparing like-for-like. For our market capitalisation screen we 
defined ILYH ranges to discriminate and these are shown in the table below.

0DUNHW�&DSLWDOLVDWLRQ�5DQJH���EQ��
0LFUR�&DS� 0 2.49 
6PDOO�&DS� 2.5 4.99 
0HGLXP�&DS� 5 24.9 
/DUJH�&DS� 25 249.9 
0HJD�&DS� 250 10000 

)LJ�����%XFNHWLQJ�3URFHVV�
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In order to sense check the bucketing process we calculated how many times more or less each compan\
V
YoY % revenue growth was above or below the peer group average. We also did the same for FCF/share as 
one of our quality measures. This gave us two multiples for each company that we could plot to TXDOLW\�
FRQWURO the bucketing process. For example, if the average revenue growth for a company across 2015-2019�
was 10%� and the average for the peer group was 5% the company would score a 2x multiple on growth.�
We plotted these on a scatter chart with quality on the x-axis and growth on the y-axis. The bubble size 
represents the market capitalisation. A chart for the medium cap. Euckets (numbers 9-12 inclusive) is showQ�
LQ�)LJ��.

)LJ�����'LVWULEXWLRQ�RI�%XFNHWV�DFURVV�&RPSDQLHV

ϭ Ϯ ϯ ϰ ϱ ϲ ϳ ϴ ϵ ϭϬ ϭϭ ϭϮ ϭϯ ϭϰ ϭϱ ϭϲ ϭϳ ϭϴ ϭϵ ϮϬ
Dͬ�ĂƉ DŝĐƌŽ DŝĐƌŽ DŝĐƌŽ DŝĐƌŽ ^ŵĂůů ^ŵĂůů ^ŵĂůů ^ŵĂůů DĞĚŝƵŵ DĞĚŝƵŵ DĞĚŝƵŵ DĞĚŝƵŵ >ĂƌŐĞ >ĂƌŐĞ >ĂƌŐĞ >ĂƌŐĞ DĞŐĂ DĞŐĂ DĞŐĂ DĞŐĂ
'ƌŽǁƚŚ >Žǁ >Žǁ ,ŝŐŚ ,ŝŐŚ >Žǁ >Žǁ ,ŝŐŚ ,ŝŐŚ >Žǁ >Žǁ ,ŝŐŚ ,ŝŐŚ >Žǁ >Žǁ ,ŝŐŚ ,ŝŐŚ >Žǁ >Žǁ ,ŝŐŚ ,ŝŐŚ
YƵĂůŝƚǇ >Žǁ ,ŝŐŚ ,ŝŐŚ >Žǁ >Žǁ ,ŝŐŚ ,ŝŐŚ >Žǁ >Žǁ ,ŝŐŚ ,ŝŐŚ >Žǁ >Žǁ ,ŝŐŚ ,ŝŐŚ >Žǁ >Žǁ ,ŝŐŚ ,ŝŐŚ >Žǁ

For growth we looked at YoY % revenue growth for VHYHQ consecutive years ranging from 2015/2016 to�
2021/2022. (N.B. the final year 2021/2022 is consensus best estimates). Within each year we calculated the 
median (given data positive skew) YoY revenue growth for the universe and compared each individual 
company to this value. If the company was above the median it received a ‘High’ score for that year, and if it 
was below the median it received a ‘Low’ score for that year. Finally, the number of ‘High’ and ‘Low’ scores 
for each of the seven years for each company was summed XS�and companies with IRXU or more ‘High’�
scores were designated as high growth companies. The rest were designated as low growth companies. 
Note that these designations are relative to the technology universe used in this study and not necessarily 
the wider market. This growth screen split each of our ILYH�market cap buckets into two, giving WHQ buckets�
at this stage of the process. 

For our quality screen, we used WKUHH individual metrics to assess quality – Net Debt/EBITDA, Operating�
Margin, DQG�FCF/Share. We chose several metrics here to account for the different margin structures of�
businesses operating in various technology sub-sectors, and to ensure a robust as possible screening 
process for our final buckets. The process for each metric was carried out in a similar fashion to the 
growth screening process. For each of the WKUHH metrics we looked at ILYH years
 worth of data from 2015 to�
2019. Within each metric and each year, the individual company score was compared to the�median 
of the peer group for that same metric and year, and each company was then given a ‘High’ or ‘Low’ 
score if it was above or below the median for that particular year. An overall ‘High’ or ‘Low’ score 
was then assigned for each metric across all ILYH years. Finally, these overall scores for each metric�
were compounded to give a final High/Low quality rating for each security� �)LJ����. This quality screen�
split each of the WHQ growth screened buckets into two, giving a final count of 20 buckets as per the
flow chart��)LJ����. The distribution of companies across the buckets is illustrated LQ�)LJ���. Note that
bucket 17�contains no companies.  

)LJ�����0DUNHW�&DS��*URZWK�DQG�4XDOLW\�6FUHHQ�6FRUHV

�h�<�d�̂ hDD�Zz
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As can be seen from )LJ���, the four buckets sit largely within their respective quadrants��WKRVH�VLWWLQJ�LQ�WKH�
the top right� TXDGUDQW indicates higher growth and higher quality, and towards the bottom left is lower
growth and lower quality. It is vital to note that not all data points will sit in the correct quadrant as the 
chart was constructed using average growth and quality metrics vs. average peer group metrics. However, 
the purpose of the QC was to visually inspect that the bucketing process was robust enough to carry out the 
further analysis and that like for like companies had been effectively separated into the correct buckets as far 
as they could be.  

In addition to the QC process above, we reviewed all buckets individually to manually adjust for any 
companies that for one reason or another had not been sorted into the correct bucket. For example, on our 
initial bucketing two companies screened in the high growth & low-quality bucket number 20 – these were 
Tesla and Amazon. Tesla scored convincingly high on growth and screened low quality across all WKUHH
metrics of 1et 'ebt/E%,7'$, Operating Margin and FCF/share. As such we were comfortable leaving Tesla
in bucket 20. Amazon again unsurprisingly scored high on our growth screen, but somewhat surprisingly 
scored overall low quality. On closer inspection we found that on Net Debt/E%,7'$ it scored ‘Low’ vs the
peer group for WZR�out of ILYH�years and scored ‘Low’ on Operating Margin for all ILYH�years. However, the
company scored ‘high’ across every year tested for FCF/Share. Given that Amazon has a very diverse 
business with significant Operating Margin variation across verticals, a relentless focus on FCF/share and is 
a mature business we manually reclassified Amazon to ‘high’ quality and as such it moved in to bucket 19. 
Note that this left only company in bucket 20 and as such we were unable to produce results for a bucket 
which contained only one. 

)LJ�����0HGLXP�FDS�EXFNHWV

THE RELATIONSHIP BETWEEN ESG FACTORS & VALUATION WITHIN THE TECHNOLOGY SECTOR



5(68/76�

(QWLUH�8QLYHUVH�5HVXOWV�

The results for the entire universe analysis are shown below for Price to Earnings, Enterprise Value to Sales, 
and Enterprise Value to EBITDA�LQ�)LJXUHV������DQG���UHVSHFWLYHO\.
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)LJXUHV���� GHSFLWLQJ�WKH�HQWLUH�XQLYHUVH�DQDO\VLV�UHVXOWV�show the average multiples for 2018, 2019 and
2020 for each half of the entire universe single bucket split by ESG score. It is clear that across all years for 
P/E and EV/EBITDA the top half of the universe, ie. those companies which score highly in terms of ESG, 
receive a higher average multiple than the poorer scoring companies. For EV/Sales we see the same result 
for 2020, but not for 2018 or 2019 where the average of EV/Sales multiples for the low scoring ESG 
companies is marginally larger than the higher scoring companies but 0.3 – 0.6x.  

In addition to the results above, the entire universe was also analysed by geography using the same WKUHH
multiples and the results are VKRZQ in ILJXUHV��������DQG���. The chart displays the percentage premium in
each region given to the higher ESG scoring companies. For example, in Asia in 2020 the higher scoring 
ESG companies received an on average premium of +36% versus the lower scoring companies. Within this 
analysis the majority of companies fell in the Asia, Europe, and North America categories (333, 106 and 273 
companies respectively). As such, the results for these categories should be regarded as more robust than 
the other UHJLRQV� which all had fewer than 15 companies.

Both Europe DQG North America, and indeed South America, saw sustained increases across the WKUHH�
years of data in the premiums given to higher scoring ESG companies with respect to the P/E ratio. Overall, 
a clear trend is seen from 2018 to 2020 as premiums widened, and all UHJLRQV UHFHLYHG�a YDOXDWLRQ�
premium�in 2020. 
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The results for the bucketed companies are shown below. An individual bucket example is displayed for bucket 
numbers 12 & 10, followed by overall summary results for all 20 buckets. 

�� %XFNHW����([DPSOH

Bucket 12 contains 101 medium-sized companies, defined in this study as having market capitalisations of 
between $5 and $25bn. The characteristics of the bucket are high growth and low quality.  

0.00

20.00

40.00

60.00

80.00

100.00

120.00

2018 2019 2020

M
ut

lip
le

Bucket 12 - P/E

Good ESG Poor ESG

0.00

2.00

4.00

6.00

8.00

10.00

12.00

2018 2019 2020

M
ut

lip
le

Bucket 12 - EV/Sales

Good ESG Poor ESG

THE RELATIONSHIP BETWEEN ESG FACTORS & VALUATION WITHIN THE TECHNOLOGY SECTOR

6RXUFH��� %ORRPEHUJ��-DQXV�+HQGHUVRQ�,QYHVWRUV��DV�DW����'HFHPEHU������



6LPLODU�WR�WKH�HQWLUH�XQLYHUVH��EXFNHW����LV�DOVR�D�VWURQJ�LQGLFDWRU�RI�JRRG�(6*�FRPSDQLHV�UHFHLYLQJ�KLJKHU�
YDOXDWLRQV�RQ�DYHUDJH�IURP�WKH�PDUNHW�WKDQ�ORZHU�VFRULQJ�FRPSDQLHV�LQ�RXU�DQDO\VLV��,W�LV�LPSRUWDQW�WR�QRWH�
DJDLQ�DW�WKLV�VWDJH�WKDW�WKH�PXOWLSOHV�ZLWKLQ�WKLV�VWXG\�DUH�IRU�WHFKQRORJ\�FRPSDQLHV�ZKLFK�KDYH�KLVWRULFDOO\�
VHHQ�FRQVLGHUDEO\�KLJKHU�PXOWLSOHV�WKDQ�WKH�PDUNHW�DV�D�ZKROH��$V�VXFK��JLYHQ�EXFNHW����LV�FODVVLILHG�DV�KLJK�
JURZWK�� UHODWLYH� WR� WKH� ZLGHU� PDUNHW� PDQ\� RI� WKHVH� FRPSDQLHV� ZRXOG� EH� FRQVLGHUHG� K\SHU� JURZWK� ZKHQ�
SXUHO\� DVVHVVLQJ� WKH� FRPSDQ\� RQ� IXQGDPHQWDOV� RU� DEVROXWH� YDOXDWLRQ�PXOWLSOH� QXPEHUV�� )XUWKHUPRUH��ZH
PXVW�DOVR�UHPHPEHU�WKDW�WKH�PXOWLSOHV�XVHG�LQ�WKLV�DQDO\VLV�DUH�DYHUDJHV�RYHU�HDFK�FDOHQGDU�\HDU��
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Despite bucket 10 showing poor results, the difference between the high and low ESG halves of the bucket in 
terms of P/E is 2.0x – 10x and only 1.5x to 0.2x with respect to EV/EBITDA. Therefore, the results were very 
marginal in this bucket. 
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0XOWLSOHV� 3�(� (9�6DOHV� (9�(%,7'$�

3HUFHQWDJH�RI�PXOWLSOHV�
JLYHQ�SUHPLXP�� ���� ���� ���� ����

P/E EV/Sales EV/EBITDA
M/Cap Growth Quality BUCKET 2018 2019 2020 2018 2019 2020 2018 2019 2020 % Yes
Micro Low Low 1 Yes No No No No No No No Yes 22%
Micro Low High 2 No No No No Yes Yes No No No 22%
Micro High High 3 No Yes Yes No No No No Yes No 33%
Micro High Low 4 Yes No No No No No Yes Yes Yes 44%
Small Low Low 5 No Yes Yes No No No Yes Yes Yes 56%
Small Low High 6 Yes No Yes Yes Yes Yes Yes Yes Yes 89%
Small High High 7 No Yes Yes Yes Yes Yes Yes Yes Yes 89%
Small High Low 8 Yes Yes Yes Yes Yes No Yes Yes Yes 89%

Medium Low Low 9 No Yes Yes No No No Yes Yes No 44%
Medium Low High 10 No No No No No No Yes No No 11%
Medium High High 11 YNo Yes YNo Yes Yes Yes Yes Yes Yes 78%
Medium High Low 12 Yes No Yes Yes Yes Yes Yes Yes Yes 89%

Large Low Low 13 Yes Yes Yes Yes Yes No Yes Yes Yes 89%
Large Low High 14 Yes Yes Yes Yes Yes Yes Yes Yes Yes 100%
Large High High 15 No Yes Yes No No No Yes No Yes 44%
Large High Low 16 Yes Yes No No Yes Yes Yes Yes No 67%
Mega Low Low 17 - - - - - - - - -
Mega Low High 18 No No No Yes Yes Yes No No No 33%
Mega High High 19 No No Yes Yes Yes Yes Yes Yes Yes 78%
Mega High Low 20 - - - - - - - - -

35(0,80�+($7�0$3

7KH� KHDW� PDS� DERYH� VXPPDULVHV� WKH� UHVXOWV� DFURVV� DOO� ��� EXFNHWV� XVLQJ� RXU� SURSULHWDU\� (6*� VFRULQJ�
V\VWHP��:KHUH�WKH� KHDW�PDS� LV� JUHHQ��ZH�IRXQG�WKDW�WKH� KLJK� VFRULQJ� (6*� FRPSDQLHV� LQ�WKDW�EXFNHW��IRU�
WKDW� PXOWLSOH�� LQ� WKDW� \HDU� KDG�D�SUHPLXP� DWWDFKHG� WR� WKHP� E\� WKH� PDUNHW� FRPSDUHG� WR� WKH� ORZHU� VFRULQJ�
FRPSDQLHV��)RU�H[DPSOH��DV�ZH�VDZ�DFURVV�EXFNHW�����SUHPLXPV�ZHUH�JLYHQ�DOPRVW�DFURVV�WKH�ERDUG�KHQFH�
WKH�ZKROH� URZ�H[FHSW�RQH� LV�JUHHQ� LQ� WKH�KHDW�PDS��1RWH� WKDW�EXFNHW���� LV�HPSW\�DQG�KHQFH�QR�FRORXU� LV�
JLYHQ�IRU�WKDW�EXFNHW��%XFNHW����RQO\�FRQWDLQV�RQH�FRPSDQ\�DQG�VR�WKDW�URZ�DOVR�UHPDLQV�HPSW\�

,Q�VXPPDU\������PXOWLSOHV�ZHUH�WHVWHG�KRZHYHU��IRU�WKH�SXUSRVHV�RI�FDOFXODWLRQV�WKLV�ZDV�UHGXFHG�WR�����WR�
DFFRXQW� IRU� WKH�HPSW\� WHVWV� LQ�EXFNHW����DQG�����$FURVV� WKHVH�����PXOWLSOHV�����RI� WKHP�VDZ�D�SUHPLXP�
JLYHQ�WR�WKH�KLJKHU�(6*�FRPSDQLHV��,Q�DGGLWLRQ��DFURVV�WKH�(QWHUSULVH�9DOXH�WR�(%,7'$�PXOWLSOH�����VDZ�D�
SUHPLXP��$�VXPPDU\�RI�WKHVH�ILJXUHV�LV�SURYLGHG�LQ�)LJ�����
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Percentage of multiples 
given premium - -+, ���� 54% 54% 72% 

Provider 1 ���� 67% 86% 53% 

Provider 2 ���� 49% 51% 63% 

,Q� DGGLWLRQ� WR� UXQQLQJ� RXU� DQDO\VLV� XVLQJ� RXU� RZQ� FRQVWUXFWHG� (6*� VFRUH�� ZH� DOVR� UDQ� WKH� PRGHO� XVLQJ�
(6*� VFRUHV� IURP� WZR� H[WHUQDO� WKLUG� SDUW\� (6*� DQDO\WLFV� SURYLGHUV� ���� DQG� ����� 7KH� UHVXOWV� RI� WKH�
DQDO\VLV� DUH�VXPPDULVHG� LQ� )LJ�� ��� ZKHUH� D� VLPLODU� SDWWHUQ� RI� UHVXOWV� ZDV� REVHUYHG� DFURVV� ERWK� VHWV� RI�
WKLUG� SDUW\� (6*�VFRUHV�� $V� SHU� WKH� WDEOH� DERYH�� WKH� URZV� VXPPDULVH� ZKDW� SHUFHQWDJH� RI� WKH� ��� EXFNHWV�
WHVWHG� VKRZHG� DQ�(6*�SUHPLXP�JLYHQ�WR�WKH�JRRG�(6*�FRPSDQLHV��6R�IRU�H[DPSOH��XVLQJ�WKH�VFRUHV�IURP�
SURYLGHU���������RI�WKH����EXFNHWV�VKRZHG�D�SUHPLXP�JLYHQ�WR�VWURQJ�(6*�FRPSDQLHV�DFURVV�WKH�WKUHH�\HDUV�
VWXGLHG� RQ� D�3ULFH� WR�(DUQLQJV� UDWLR� EDVLV�� 7KH� UHVXOWV� IURP�RXU� RZQ� LQWHUQDO�(6*�VFRUHV� �-+,�� DUH� VKRZQ�
DJDLQ�IRU�HDVH�RI�FRPSDULVRQ���
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The results of the study across both the entire universe study and the bucketed study appear to 
evidence that the stronger ranked ESG companies within the universe KDYH� UHFHLYHG higher multiples from�
the market as a result. To be exact, in our analysis we have shown that 60% of companies ZHUH�
DZDUGHG this market premium across the WKUHH chosen valuation multiples and the WKUHH years over which�
the study�was carried out. In addition, a similar pattern was observed utilising third�party data provider ESG�
scores. 

On a first view it is prudent to consider the variation between the results for each valuation multiple used. As 
can be seen from )LJ�� ��, 72% saw premiums for EV/EBITDA compared to only 54% for the EV to�Sales
ratio. However, the lower correlation on EV/Sales is drive particularly by the poor 
performance on this measure for micro caps. We view this as reflective of immature disclosure for this 
segment across both financial and non-financial metrics.  

Many technology companies are inherently disruptive, innovative, and rapidly growing and the rise of start-up 
culture has led to the appearance of many young companies in the public markets. Many nascent tech 
companies do not yet have positive Earnings per Share (EPS) figures or often positive EBITDA. As a result, 
relative valuation methodologies often rely on ratios such as EV/Sales as the only available valuation tool. As 
these companies are usually immature but rapidly growing, relatively high multiples are often attached to 
them by investors on the expectation of future growth and being in the early stage of the hype cycle. 
Companies who are newer to the public markets are less likely to have a developed governance structure, 
more likely to be founder�OHG, and DUH� leVV likely to disclose on environmental or social metrics.
Equally� financial metrics are also more likely to be less well developed and hHnce the score on this measure
is more reflective of WKH� lack of data than lack of correlation. In addition, as discussed below using
bucket 9 as an example, often the quantum between each half of the bucket with respect to EV/Sales 
average multiples is very small usually <1x. As such, it does not take too many companies with elevated 
multiples to skew the trend in EV/Sales particularly in buckets with few companies in.  

)LJ���� shows the distribution across the multiples and the market cap buckets for the study. Moving from left
to right on the table there is a moderate but noticeable increase in percentage premiums across from P/E to 
EV/EBITDA.  

As well as variation across the valuation multiples used there is a pattern, albeit somewhat less clear, when 
we look at the results in terms of market capitalisation� �)LJ� ���. The larger the market
capitalisation of the company the more likely they are to receive a premium from the market for being 
a high scoring ESG company. It is key to bear in mind the bucket sizes when looking at this 
where most companies are in the VPDOO�PHGLXP�ODUJH�EXFNHWV�DQG�VR� LW� LV� OLNHO\� WKRVH�UHVXOWV�DUH�PRUH�
UHOLDEOH��$�IXUWKHU�GLVFXVVLRQ�RQ�PHJD�FDSV�LV�SURYLGHG�ODWHU�LQ�WKLV�SDSHU�

Wͬ� �sͬ^ĂůĞƐ �sͬ��/d��

DŝĐƌŽ� ϯϯй ϭϳй ϰϮй
^ŵĂůů ϳϱй ϲϳй ϭϬϬй
DĞĚŝƵŵ ϰϮй ϱϬй ϳϱй
>ĂƌŐĞ ϴϯй ϱϴй ϴϯй
DĞŐĂ ϭϳй ϭϬϬй ϱϬй

�ůů�DƵůƚŝƉůĞƐ
DŝĐƌŽ� ϯϭй
^ŵĂůů ϴϭй
DĞĚŝƵŵ ϱϲй
>ĂƌŐĞ ϳϱй
DĞŐĂ ϱϲй
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In order to understand this, ZH need to consider how ESG scores are constructed, both in this study and�
from WKLUG�party GDWD�providers. Most are focused on evaluating the level of disclosure from each company�
across�Environmental, Social and Governance factors. So for example, does a company disclose their 
carbon emissions? Does a company have strong board diversity and compensation arrangements? In 
many cases however� companies simply do not disclose this information, but not necessarily because they do
not comply�with strict internal ESG principles, but rather because they do not have the internal infrastructure or 
reporting systems to accurately and timely disclose the information to third�party� (6*� GDWD providers.
As such,� smaller companies who are yet to produce sustainability reports or outline where they 
comply with the UN Sustainable Development *oals for example� often fall foul of oversimplified ESG
scores. Large� incumbent companies have the ability and resources to ensure that they disclose all 
relevant information and so often score highly on basic ESG scoring systems. This could SDUWO\� H[plain the
increase in premiums�we sDZ from the results of the study as we moveG from smaller companies to larger
companies.

As well as company size, we also looked to control for company growth and quality in our analysis in order to 
attempt to effectively isolate the ‘ESG factor’ for each business. )LJ�� ��� summarises the�
percentage premiums given for good ESG companies arranged by the IRXU bucket categories following�
the screening process (Low/Low, Low/High, High/High, High/Low) and we sDZ that high growth and low-
quality companies with good ESG scores UHFHLYHG the most valuation premiums. In contrast, for low�
growth and high-quality companies only 49% received a premium. The other two categories remain in the 
middle.  

These results are perhaps not surprising when ZH consider how investors and the market assign�
multiples to public equities. On a basic level, investors are prepared to pay more for higher growth 
companies on the basis of the promise of future earnings power and rapid growth and therefore attach a 
higher multiple to their valuations. Therefore, if a company scores highly on ESG and fits into one of the 
buckets screened as high growth� we are likely to see elevated valuations within those buckets and a higher�
percentage overall. However, it is worth noting that the low-growth low-quality buckets have a similar 
percentage to high-growth high-quality and as such we do not believe we can see a meaningful trend in this 
particular results table.  

Our analysis shows that the premium awarded for higher ESG ratings is not necessarily dependent on 
growth. A popular misconception is that for high growth stocks on high multiples, ESG rating would be less 
relevant. We show here that for high growth companies, the relationship is even stronger. Where the 
relationship is weaker was for low growth-high quality companies in technology, but when ZH refer back to�
the premium heat map� ����$OO�%XFNHW�5HVXOWV� ZH can see that this is only the case IRU EV/Sales. For this�
bucket of low growth-high quality names, that is to say more mature companies, the most relevant metrics are 
P/E and EV/EBITDA. 

For an example it is perhaps useful to look at Nokia (bucket 9) and Ericsson (bucket 13) which are both in 
the communications equipment sector with a similar expected growth rate. Both screen into low growth-low 
quality buckets and differ only in market cap with Ericsson c.2x larger than Nokia. Ericsson is currently on the 
UQLWHG�1DWLRQV�*OREDO� &RPSDFW� �8NGC� :atchlist and has a poorer ESG score than Nokia. Ericsson�
trades on a forward P/E multiple of 12.4x while Nokia trades on 14.8x (both using consensus EPS 
estimates). We do not claim that this can be entirely attributed to the ESG differential but we do view this 
as an example of where the ESG scoring is highly relevant. 

As well as overall trends observed in the results, it is useful also to look at results on an individual bucket 
basis. Two examples (bucket 10 and 12) are presented earlier in this report, however buckets 2 and 9 are 
generally unsuccessful with respect to testing our hypothesis. Bucket 2 saw a premium given to the higher 
scoring ESG companies in only WZR�out of the QLQH�multiples tested, and bucket 9 in only IRXU�out of QLQH.

'ƌŽǁƚŚ YƵĂůŝƚǇ
>Žǁ >Žǁ ϱϯй
>Žǁ ,ŝŐŚ ϱϭй
,ŝŐŚ� ,ŝŐŚ ϲϰй
,ŝŐŚ� >Žǁ ϳϮй
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Although bucket 9 (Medium Cap, Low Growth, Low Quality) on an initial view does little to support our 
hypothesis, the results do warrant a closer inspection. There are 66 companies in our universe that screen 
into this bucket and the degree to which the poorer ESG multiples exceed the good ESG companies 
is relatively small ()LJ����). For example, across the EV/Sales multiple in 2018 and 2019 the difference is
c.0.5-0.6x as opposed to often double�digits seen in some other buckets.

Bucket 2 also performed poorly relative to the other buckets tested. This bucket contains only WZR�companies�
in the micro-cap space that screened as low growth and high quality thus making the test within this 

particular bucket relatively defunct. This brings up a wider issue with WKH�bucketing process in terms of the�
bucket sizes. The purpose of the bucketing was to ensure we grouped companies that were like�for�like� to�
comparH similar companies. We note that a more formal and statistical sampling method from the�
population eJ. stratified sampling, would have been appropriate to ensure an even distribution of companies�
in each bucket. However, with this approach we feel we would not have ended up with like�for�like�
companies in our buckets thus making our results less impactful. In doing this, we recognise the lack of 
reliability of our study in the buckets with small numbers of companies.  

However, if we remove the buckets with less than WHQ companies in (buckets 1, 2, 3, 17,18 & 20) our�
overall results for all multiples increase to 69%. A further discussion on the size of buckets with respect to 
the mega caps is included later on. Finally, from running our analysis on a regional basis other interesting 
trends were unearthed although again, perhaps not unsurprising. In focusing on the regions of Europe, North 
America and Asia where c.97% of the companies within our universe are based� we saw a clear increase in�
premiums given for good ESG companies over the WKUHH years in the study period. Perhaps this was most�
clear in Europe where the percentage P/E premium given expanded from 2% in 2018 to 43% in 2020. Similar
trends are seen in both N. America and Asia over a WKUHH-year period and on running the analysis using EV/
Sales and EV/E%,7'$.

It is possible that this reflects a multitude of factors: 

�� At its most fundamental the volume of flows in to ESG and/or sustainable investments is a key driver
for this.

�� The Covid-19 pandemic and the acceleration in JOREDO�climate concernV has�served only to drive
capital allocators to distribute fORZV�IXQGV towards green investments in considerable� quantum�
likely� driving up valuations. Consequently, more traditional and poorer scoring ESG
companies are�starved of investor capital and as a result, valuations may have begun to deteriorate.

�� The developed financial markets of Europe, Asia and North America have seen considerable political
and social pressures exerted on investors by clients and populations alike to ensure their invested
capital is put to good use. Therefore, it is perhaps not surprising to see the percentage premiums
increasing over the WKUHH-year study period.

3HUKDSV�PRVW� LPSRUWDQWO\� IURP�WKLV�SLHFH�RI�DQDO\VLV� LV� WKH�SURJUHVV� LQ�(6*� IDFWRUV�RYHU�HYHQ�D� WKUHH�\HDU�
SHULRG�DSSHDULQJ�WR�KDYH�D�SRVLWLYH�HIIHFW�RQ� YDOXDWLRQV�� $V� GLVFXVVHG�� (6*� LQYHVWLQJ� LV� IURQW� DQG� FHQWUH�
RI� LQYHVWPHQW� PDQDJHUV
� WKRXJKWV�DQG� LW� LV�FOHDU� WKDW�SURJUHVV�DQG�VR�FDOOHG�(6*�PRPHQWXP�FDQ�EH�VHHQ�
DFURVV�WKH�FRQWLQHQWV�RYHU�WKH�VWXG\�SHULRG���

:LWKLQ� DQ\� VWXG\� WKHUH� DUH� RI� FRXUVH� OLPLWDWLRQV� WR� WKH� GDWD� DYDLODEOH� DQG� WKH� DQDO\WLFDO� WHFKQLTXHV� XVHG�
WR� UHDFK� UHVXOWV�� 3ULPDULO\�� LW� LV� ZRUWK� QRWLQJ� WKDW� WKLV� VWXG\� XVHV� FRPSDQLHV� DQG� VHFXULWLHV� RQO\�
IURP�WKH� WHFKQRORJ\� XQLYHUVH� DQG� GRHV� QRW� WDNH� LQWR� DFFRXQW� DQ\� RWKHU� VHFWRUV�� 7HFKQRORJ\� FRPSDQLHV�
DUH� JHQHUDOO\� GLVUXSWLYH� DQG� KLJK� JURZWK�� DQG� DV� VXFK� PXOWLSOHV� ZLWKLQ� WKH� VSDFH� FDQ� DSSHDU� HOHYDWHG�
UHODWLYH�WR�RWKHU�VHFWRUV�

:LWK� UHVSHFW� WR� WKH�EXFNHWLQJ�SURFHVV�� WKH�NH\�SULQFLSOH�RI� WKLV�VFUHHQLQJ�ZRUNIORZ�ZDV� WR�DWWHPSW� WR�JURXS�
FRPSDQLHV� WRJHWKHU� ZLWK� VLPLODU� FKDUDFWHULVWLFV�� VR� WKDW� ZKHQ� FRPSDULQJ� WKH� PXOWLSOHV� RI� WKHVH� VLPLODU�
FRPSDQLHV�WKH�KLJK�RU�ORZ�(6*�VFRUHV�ZRXOG�EH�WKH�RQO\�GLIIHUHQWLDWRU��7KLV�LV�RI�FRXUVH�D�WKHRUHWLFDO�SURFHVV�
DV�WKHUH�DUH�D�PXOWLWXGH�RI�IDFWRUV�WKDW�DIIHFW�(6*�VFRUHV�IRU�ZKLFK�ZH�ZHUH�QRW�DEOH�WR�FRQWURO��7KH�IRFXV�RQ��
VL]H��JURZWK�DQG�TXDOLW\�ZH�IHOW�ZHUH�WKH�NH\�PHWULFV�WR�FRUUHFW�IRU��DGGLWLRQDOO\��H[WHQVLYH�GDWD�ZDV�DYDLODEOH�
IRU�WKHVH�GDWD�SRLQWV�

3�( (9�6DOHV (9�(%,7'$

���� ���� ���� ���� ���� ���� ���� ���� ����

*RRG�(6* 24 44 59 2.1 2.2 2.6 12.9 10.1 8.5

3RRU�(6* 31 27 28 2.5 2.7 3.2 8.4 8.7 9.2
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)LQDOO\�� WKH�FUX[�RI� WKH�VWXG\�DQG�FRPSDULVRQ�EHWZHHQ� WKH� WZR�KDOYHV�RI�HDFK�EXFNHW��RU� WKH�HQWLUH�XQLYHUVH�
EXFNHW�� UHOLHV� RQ� WKH� (6*� VFRUH�� 7KHUH� LV� RI� FRXUVH� QR� LQIDOOLEOH� ZD\� WR� FDOFXODWH� DQ� µ(6*¶� VFRUH� IRU� DQ\�
FRPSDQ\� WKDW� GRHV� QRW� LQFOXGH� D� UDQJH� RI� DVVXPSWLRQV�� KRZHYHU�� ZH� IHHO� RXU� LQWHUQDOO\�FDOFXODWHG� VFRUH�
JLYHV�D�FOHDU�UHSUHVHQWDWLRQ�RI�ZKDW�ZH�VHH�DV�NH\�LQIOXHQFHV�WR�WKH�(6*�QDWXUH�RI�D�WHFKQRORJ\�FRPSDQ\���

,PSOLFDWLRQV�IRU�WKH�,QYHVWPHQW�3URFHVV�

*LYHQ� WKH� RYHUDOO� WUHQG� ZH� KDYH� VHHQ� IURP� WKLV� VWXG\� WKHUH� DUH� LPSOLFDWLRQV� IRU� WKH�LQYHVWPHQW�SURFHVV�
ZLWK� UHVSHFW� WR� LQWHJUDWLQJ� (6*� LQWR� GHFLVLRQV� WR� GULYH� YDOXH�� *LYHQ� WKDW� XVLQJ� RXU� (6*� VFRULQJ�
PHWKRGRORJ\�� FRPSDQLHV� WKDW� VFRUH� ZHOO� DSSHDU� WR� DFKLHYH� KLJKHU� YDOXDWLRQV� LW� IROORZV� WKDW�
LQFRUSRUDWLQJ� WKLV� LQWR� RXU� LQYHVWPHQW� SURFHVV� FDQ� GULYH� LQFUHDVHG� YDOXH� IRU�VWDNHKROGHUV� DQG�FOLHQWV��
,Q� DGGLWLRQ�� RXU� PHWKRGRORJ\� FRQWUROOHG� IRU� IDFWRUV� VXFK� DV� JURZWK� DQG� TXDOLW\�� DQG�ZH� VDZ�SUHPLXPV�
DZDUGHG� WR� JRRG� (6*� FRPSDQLHV� UHJDUGOHVV� RI� ZKHWKHU� WKH\� ZHUH� KLJK� RU� ORZ� JURZWK� DQG�RU�TXDOLW\��
$V� D� UHVXOW�� WKH� LQWHJUDWLRQ�RI�RXU�(6*�PHWKRG� LV�DSSOLFDEOH� IRU�RXU�HQWLUH�XQLYHUVH�DQG�QRW�MXVW�IRU�VSHFLILF�
W\SHV�RI�FRPSDQ\��RU�FRPSDQLHV�RI�D�FHUWDLQ�VL]H��%URDGO\�

v &RPSDQLHV�ZLWK�VWURQJ�(6*�VWDQGDUGV�DUH�OLNHO\�WR�KDYH�WKHLU�ILQDQFLDO�SHUIRUPDQFH�±�VDOHV��HDUQLQJV�
(%,7'$�HWF�±�YDOXHG�PRUH�KLJKO\�

v &RPSDQLHV�ZLWK�ZHDN�(6*�VWDQGDUGV�FDQ�EH�YDOXH�WUDSV�±�HYHQ�ZLWK�VWURQJ�HDUQLQJV�JURZWK�±�WKRVH
FRPSDQLHV�DUH�XQOLNHO\�WR�UHFHLYH�IXOO�FUHGLW�YV�SHHUV�ZKR�GHPRQVWUDWH�SRVLWLYH�UHJDUG�WR�QRQ�ILQDQFLDO
IDFWRUV�

v (IIHFWLYH� DQG� SUR�DFWLYH� HQJDJHPHQW� WR� LPSURYH� HQYLURQPHQWDO�� VRFLDO� DQG� JRYHUQDQFH� DVSHFWV� RI
SHUIRUPDQFH�LV�OLNHO\�WR�KDYH�D�SRVLWLYH�LPSDFW�RQ�FDSLWDO�UHWXUQV��2ZQLQJ�FRPSDQLHV�WKDW�DUH�ODJJDUGV
RQ� (6*�PHWULFV� LV� DSSURSULDWH� RQO\� ZKHQ�PHDVXUDEOH� DQG� FRQVLGHUHG� DFWLRQ� SODQV� WR� DGGUHVV� WKH
LVVXHV�DUH�LQ�SODFH�
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The chart VKRZQ� LQ� )LJ�� ��� is worth considering in this context however� for additional colour. Each small�
circle (good ESG companies) and small square (poorer ESG companies) represent the P/E multipOe and�
corresponding ESG score of every security included in the universe. It is clear that there is a range of 
multiples for both high and low scoring ESG companies. However, when you look at the large coloured 
circles on the chart��which represent the averages for each year for both high and low, we can clearly see�
how these sit higher on the graph ie. at a valuation premium.  

&DVH�6WXG\�([DPSOHV�

For further discussion we have identified WKUHH case studies and specific examples. Firstly, we pull out two�
VPDOO�DQG�PHGLXP��SMID� cap pairs of companies from buckets 9 & 10� which illustrate our valuation premium�
thesis on a P/E�basis, and then in addition we discuss some mega cap companies within our universe and 
also highlight an example where our overall trend does�QRW play out. It is important to note that the results of�
our study are not�a hard and fast rule for all technology stocks, but rather an overarching trend that we have 
identified and VXSSRUWV our rationale for concerted ESG integration into our investment process. Furthermore,�
the examples�discussed below are individual examples only��there are a myriad of other factors that will affect�
the multiple, and we have tried to control for this with our bucketing process, but it is of course impossible to 
control for every variable.

%XFNHW���([DPSOH��

-+,�(6* 6&25( 3�(�5DWLR�������±�������
5HQHVDV�

(OHFWURQLF�&RUS� ��� (Leading Half) 20x 56x 84x 

5HDOWHN� ��� (Laggard Half) 17x 21x 22x 

Renesas Electronic Corp and Realtek are both companies that operate in the Vemiconductor space and�
screen into bucket 10 with Renesas screening into the leading half of the bucket and Realtek into the laggard 
half of the bucket. On a P/E basis it is clear that Renesas KDV� receiveG higher multiples from the market�
by a considerable amount. +HUH� ZH� DUH� simply VHOHFWLQJ� two individual companies�� there will be a�
multitude of other factors that influence the multiple but as a case study example where both companies 
screened into the same bucket and operate in the same sub-sector of technology� our thesis on this example�
holds. With respect to their ESG scores Renesas scores strongly vs. Realtek largely due to lower absolute 
carbon emissions and JUHHQKRXVH� JDVHV� �GHG� emissions on scope 1-3, ZLWK� better board diversity
and disclosures, and a�higher percentage of renewable energy used in their operations.  

%XFNHW����([DPSOH��

-+,�(6*�6&25(� 3�(�5DWLR�������±�������
7HPHQRV�$*� ��� (Leading Half) 64x 60x 57x 

&KHFNSRLQW�6RIWZDUH�
7HFKQRORJ\� ��� (Laggard Half) 21x 22x 20x 

Temenos and Checkpoint Software Technology are both companies that operate in the software space 
and both screen into bucket 9. In this case, Temenos screens in the leading half of the bucket and 
Checkpoint in the laggard half. As per the example above, and with same caveats, again we VDZ�a 
significant uplift in�valuation multiple for Temenos over Checkpoint. With respect to our ESG scoring 
Temenos again shows lower carbon emissions and GHG emissions intensity on scope 1-3, has a FDUERQ�
HPLVVLRQV�UHGXFWLRQ�WDUJHW�DQG�VWURQJ�SURFHVVHV�DQG�FRPSOLDQFH�PHFKDQLVPV�WR�UHSRUW�RQ�81�*OREDO�
&RPSDFW�3ULQFLSOHV�DQG�2(&'�JXLGHOLQHV�IRU�PXOWLQDWLRQDO�HQWHUSULVHV��01(V��

THE RELATIONSHIP BETWEEN ESG FACTORS & VALUATION WITHIN THE TECHNOLOGY SECTOR

6RXUFH��%ORRPEHUJ��-DQXV�+HQGHUVRQ�,QYHVWRUV��DV�DW����'HFHPEHU�������5HIHUHQFHV�PDGH�WR�LQGLYLGXDO�VHFXULWLHV�VKRXOG�QRW�
FRQVWLWXWH�RU�IRUP�SDUW�RI�DQ\�RIIHU�RU�VROLFLWDWLRQ�WR�LVVXH��VHOO��VXEVFULEH�RU�SXUFKDVH��DQG�QHLWKHU�VKRXOG�EH�DVVXPHG�SURILWDEOH��7KHUH�
LV�QR�JXDUDQWHH�WKDW�SDVW�WUHQGV�ZLOO�FRQWLQXH��RU�IRUHFDVWV�ZLOO�EH�UHDOLVHG�



%XFNHW����([DPSOH��

-+,�(6*�6&25(� 3�(�5DWLR�������±�������
6RQ\� ��� (Leading Half) 12.9x 9.3x 14.45x 

1LQWHQGR� ��� (Laggard Half) 34.9x 24.5x 20.7x 

Sony and Nintendo are both large, well established Japanese technology companies focused on video 
games. While Nintendo is a pure play video games company, the games division is also Sony’s largest��ERWK�
sell game console hardware DQG game software. Sony scores in the leading half of bucket 14 given a strong�
board and framework of policies and disclosures, supplemented by an annual ESG day where the CEO and 
senior management outline their ESG initiatives to shareholders, research analysts and the media. In 
contrast, Nintendo scores poorly in our scoring system due to perceived corporate governance weaknesses 
related to board composition and a lack of disclosure and transparency. As such, we would expect that Sony 
may trade at a valuation premium to Nintendo within� bucket 14. However� as per the table� �%XFNHW����
([DPSOH� we can see that Sony� KDV� WUDGHG at a significant discount to Nintendo despite the strong ESG�
score. This highlights the difficulty in controlling for factors that alter the multiple. In this case, Sony 
being a conglomerate means it� KDV� WUDGHG at a valuation discount to the Nintendo pure play�
business, with many parts of the conglomerate that traditionally are lowly valued such as financial 
services and legacy consumer electronics OLNHO\�dragging down the multiple.

0HJD�&DS�'LVFXVVLRQ��LQFOXGLQJ�EXFNHW�VL]H���

Within the mega cap buckets (17 – 20), we observe some clear examples where the perception of ESG 
quality and standards has impacted on valuation. Microsoft and Apple score lowest on growth of the key 
mega cap companies but score strongly on ESG relative to our universe and have been awarded the highest 
valuations relative to their growth rates. Conversely� Facebook scores weakly on ESG within our universe and�
ZDV awarded a lower valuation relative to WKH�FRPSDQ\
V�growth rate by the market.

Microsoft and Apple do not have advertising business models and as such have had fewer privacy issues to 
navigate in recent years. Apple previously suffered from supply chain concerns but has since significantly 
improved its supply chain monitoring and that has coincided with increased confidence in the sustainability of 
its business model. Microsoft becDme a UNGC signatory and KDV� set aggressive targets WR�PRYH� WRZDUGV�a�
net carbon neutral future. 

Over the last ILYH years Facebook’s sales growth and EBITDA growth has exceeded that of other mega�
caps including Microsoft, Alphabet and Apple. The margin structure of the company is also indicative of a 
valuation that WKH� PDUNHW� PD\� H[SHFW� WR� Ee relatively higher. However, the company is also the only�
one DPRQJ� its peers to not establish alignment of ESG goals with senior management
compensation and has suffered the greatest controversy risk over privacy and content moderation. 
The fact that Facebook has KDG� the lowest� valuation DPRQJ these mega caps is not aligned by�
financial metrics�alone� and hence� ZH� EHOLHYH the�valuation gap can be attributed in part to this gap on ESG�
standards.

Amazon’s valuation is lowest relative to the others on EV/Sales. However, earnings growth and sales growth 
KDYH� EHHQ� VWURQJ, and the PEG ratio relatively high. The company has recently introduced several climate
and� social pledges to employees, and it is our belief that this concerted effort FRXOG� KDYH
contributed to an�increase in valuation against mega cap peers.  

1RWH��5HIHUHQFHV�PDGH�WR�LQGLYLGXDO�VHFXULWLHV�VKRXOG�QRW�FRQVWLWXWH�RU�IRUP�SDUW�RI�DQ\�RIIHU�RU�VROLFLWDWLRQ�WR�LVVXH��VHOO��
VXEVFULEH�RU�SXUFKDVH��DQG�QHLWKHU�VKRXOG�EH�DVVXPHG�SURILWDEOH��7KHUH�LV�QR�JXDUDQWHH�WKDW�SDVW�WUHQGV�ZLOO�FRQWLQXH��RU�
IRUHFDVWV�ZLOO�EH�UHDOLVHG�
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The other mega cap which sits as an outlier to WKH�UHVXOWV�RI�RXU�VWXG\��LH��FRPSDQLHV�ZLWK�VWURQJ�(6*�VFRUHV�
WHQG� WR� UHFHLYH� D� YDOXDWLRQ� SUHPLXP�� is Tesla (bucket 20 – high growth, low quality). As GHWDLOHG� LQ�
WKH�IROORZLQJ� ‘Further Work’ section� we think this is a key example of where ESG analysis�differs from�
WKH� analysis of impact and climate change mitigation. Static ESG quantifiable measures take� less�
account of companies like Tesla where the business case has a positive high environmental impact but 
where other factors around the operations of the company and governance FDQ� offset this positive�
impact. We believe this highlights the advantages of a fundamental and thematic overlay to assess the 
positive impact of D�company
V activities to compliment a data�driven analysis approach to ESG valuation.

With respect to bucket 18 and the size of buckets discussed earlier, we present some of the issues here. 
While overall we continue to find that the relationship between ESG scores and valuation holds strong for 
mega cap companies, bucket 18 with high quality low growth technology names did not represent that (33%).  
However, in further inspection of the companies in that bucket, (Comcast, Intel and Disney) we note that the 
main reason for this is that Disney’s multiple was significantly higher than we would have expected. 
We would note that over the VWXG\
V� time period� (which included the pandemic) Disney was in the midst�
of shift to a�GLUHFW�WR�FRQVXPHU��DTC� streaming Netflix-like platform and this transition, as well as the closure
of Disney parks due to Covid, resulted in depressed earnings combined with an elevated multiple as the 
company was believed�E\�WKH�PDUNHW to be shifting to higher growth. The small sample size obviously�
exaggerates the impact of particular dynamics at DQ� LQGLYLGXDO� company. The contrast in the other�
companies in the bucket with similar low growth high quality characteristics would see the relationship 
EHWZHHQ�(6*�VFRUH�DQG�YDOXDWLRQ�SUHPLXP�hold.

&RPSDQ\ %XFNHW 3�(�&XUUHQW (9�6DOHV
�HVW�����

(9�(%,7'$
�HVW�����

�\U��5HYHQXH
&$*5

*URVV
0DUJLQ�
�HVW�����

3(*
�&XU��3�(���
�\U�&$*5�

Amazon 19 66.2x 4.0x 25.0x 27.6% 41.7% 2.40

Facebook 19 23.7x 7.5x 13.8x 32.9% 80.7% 0.72

Apple 18 27.0x 6.7x 19.9x 11.2% 41.8% 2.42

Microsoft 18 40.4x 13.9x 27.7x 15.6% 68.9% 2.58

Alphabet 19 27.2x 8.8x 17.3x 23.7% 68.9% 1.14
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)857+(5�:25.�
While the positive correlation established LQ� WKLV� VWXG\� between ESG metrics and valuation DSSHar�
conclusive, LW has OHG� WR additional questions and opportunities to further enhance our analysis and�
understanding of the role of non-financial metrics in driving VWRFN�valuation and returns.

�� 1RWDEO\��WKHUH�LV�D�QHHG�WR distinguish between ESG metrics that focus on how companies operate vs
incorporating� impact metrics that take greater account of what a company does. Tesla is D prime
example where� the revenue drivers FRXOG make a company inherently more ESG� aligned than
traditional�measures may estimate. Within our investment process this is addressed by�our thematic
overlay, but�we would look to incorporate this in a further quantitative study�

�� The concept of ESG momentum and the change function impact on company valuation. In short,�are
companies that are seeing the greatest improvement (or indeed greatest deceleration) in their�ESG 
efforts rewarded by the market for that change? Which companies and regions are making the�most 
progress and which sub sectors within technology have improved the most? Analysis of this�nature 
has been conducted on inflections on Return on Invested Capital (ROIC) and Economic Value Added 
(EVA), so a logical next step ZRXOG�EH�WR�LQFRUSRUDWH PRUH�G\QDPLF�DWWULEXWHV�ZLWKLQ EVA�analysis�

�� We would also aim to repeat this study in the future using an enlarged data set with 2021�data
included. Repeating the study should therefore provide us with the ability to track the�valuation
premium margin given to good ESG companies over time.

�� :KLOH� RXU area of expertise is the technology sector, we believe this study could also SURYLGH
additional� insight LQto other sectorV� for example healthcare� DQG natural resources� We� DQWLFLSDWH 
similar results given the LQFUHDVLQJ� ESG IRFXV� across the investment industry�� ZLWK� WKH� Uesults 
potentially� UHLQIRUFHG� RU� FOHDUHU in sectors such as energy/natural� resources.

This research piece serves as a foundation upon which the team intends to build an ongoing body of 
empirical research, using different statistical methods such as regression analysis, to further examine 
this relationship and its dynamics over a longer period of time.

&21&/86,216�
This paper set out to test the hypothesis that companies with strong ESG credentials/scores 
receive a valuation premium from the market with respect to the common valuation multiples P/E, 
EV/Sales and EV/EBITDA. The results of our study HPSLULFDOO\ illustrate that in over two thirds of our 
analysis higher scoring�ESG companies receiveG a higher valuation from the market. In addition, our 
study concluded that� the percentage premium for valuations increased across all UHJLRQV� 
most�markedly in Europe,� Oceania and Africa. We also conclude that the valuation premium 
ZDs WKH� KLJKHVW� IRU� ODUJHU�PDUNHW�FDS� Fompanies�� and most strongly observed in EV/Sales and 
EV/EBITDA�multiples.

The results of this study adds to the body of literature supporting the integration of 
ESG considerations into the investment process. We fundamentally believe that incorporating these 
factors into our investment process drives value for our clients and this study gives 
comfort to that philosophy. In addition, our focus on robust ESG credentials KHOSV� WR� ensure 
we allocate capital�effectively and�to�companies that share our ESG philosoph\.

,Q� VXPPDU\�� WKLV study illustrates that D� IRFXV� RQ�ESG and sustainabLOLW\�PD\�not involve a sacrifice� 
to�FRPSDQ\� valuation,  ��        but in fact FRXOG�EH�D�significant contributor�tR���valuation�multiple expansion.
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(6*�5DQNLQJ�6FUHHQ�0HWKRGRORJ\�

x Binary fields (y/n) can have a max weighting of 2%.
x Areas of low disclosure and low quality data will be reduced in weighting (for example Forests).
x Disclosure or alignment to a 3rd party can be max 5%.
x Each sub-category of ESG (E+S+G) cannot exceed 50%. We aim to consider all WKUHH�as equal as

possible. This can be altered dynamically as is relevant to our transitioning economy, the world of
tech and ESG.

x We have selected 25 metrics based on the explanations below. A basic rating of 5% is applied, this
is scaled with 1) Data quality, 2) Data relevance to our tech universe and 3) ESG focus and
relevance.

x Alignment to CDP, SBTi, UN GC, OECD MNE and TCFD is seen as best practice.

Modifications have been made as follows: 

Looking at (QYLURQPHQWDO, we believe the key areas of focus are:

- Carbon, followed by JUHHQKRXVH�JDV��GHG �equivalents, biodiversity, deforestation, water and waste.
We believe the�focus should not solely be on carbon and thus the weights are set accordingly.

- Absolute emissions are adjusted lower than future ambitions, as we believe the main focus should�be
on a low carbon future of tomorrow, permitting companies to transition and not penalising smaller
companies with fewer resources and disclosure. Carbon emissions reduction targets are thus seen�as
most important, in alignment with our engagement, and thus receive the highest weighting. Our
approach factors in the size and age of company by using relative metrics. We believe this gives a
better representation of the scale of the issue and therefore GHG emissions intensity is rated higher
than absolute carbon emissions. We prefer GHG emissions over solely carbon�focused metrics, as
this gives a more holistic overview and accurate link to climate change. We YLHZ CDP
�DQG�6%7


as�industry leaders/best�practice and thus we encourage disclosure and alignment to these two
frameworks. Scope 3�carbon�emissions is corrected downwards due to lack of appropriate
estimation�methodology and� general�poor disclosure.

- Access to clean energy sources, a reduction in absolute energy usage and absolute carbon�emissions
is key. We therefore focus on access to renewables and believe PPAs or building your�own�renewable
power is higher quality than carbon offsets. Carbon offsets tend to overestimate their�positive impact
and vary greatly in effectiveness and quality and are thus not considered. As access�to renewables is
part of a low�carbon strategy, the weighting is adjusted lower to ensure carbon does�QRW�RYHUSRZHU
DQ\�RWKHU�HQYLURQPHQWDO�DVSHFWV��)XUWKHU��WKLV�OHYHO�RI�GDWD�LV�VWLOO�VFDUFH�

Looking aW�6RFLDO��ZH�EHOLHYH�WKH�NH\�DUHDV�RI�IRFXV�DUH��

- As minimum social safeguards we believe UQLWHG�NDWLRQV�GOREDO� &RPSDFW� �81*&�� 3ULQFLSOHV� and
2(&'� *XLGHOLQHV� IRU� 0XOWLQDWLRQDO� (QWHUSULVHV� �2(&'� 01(�� alignment is mandatory. We do� not
invest in non-compliant companies and require clear engagement for companies on a watchlist.�We
apply a factor of 3 to signify its importance. These frameworks cover a range of important factors�such
as human rights, freedom of association, forced labour, discrimination, anti-corruption, taxation,
consumer interests, competition, and LQWHOOHFWXDO�SURSHUW\��IP�.

- Board gender diversity is a key indicator to how a board approaches GLYHUVLW\�	�LQFOXVLRQ��D&I��across
the organisation.�D&I is a major focus for us, and directly correlated to innovation. As we wait�for data
and disclosure�to improve across all areas of LGBTQ+, gender and race, this metric will be�used as a
proxy. This�factor is scaled up to factor of 1.5x due to its importance and breadth. This� factor is also
seen as a�high quality data point.

- As positive stewards to the community and innovators and leaders in tech we believe companies�have
a responsibility to leverage their expertise to benefit our wider society via philanthropy. We� also
believe this extends to educating and upskilling their employees, as well as organising� external
education outreach programmes. This is becoming more and more important as the skillset�navigates
towards industry 4.0. UN SDG 4 alignment and philanthropic investments that leverage�D�company’s
resources and expertise are thus important metrics to ensure information and� education� is passed
along. Higher levels of education are associated with a wide range of positive�outcomes,�including
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EHWWHU�KHDOWK�DQG�ZHOOEHLQJ��KLJKHU�'	,��ORZHU�KRVWLOH�DWWLWXGHV�WRZDUGV�immigrants and higher
social trust. However, the data quality here is low and thus we decrease the weighting accordingly.  

Looking at *RYHUQDQFH, we believe the key areas of focus are:

- R&D/innovation is key in a transitioning and changing world. This metric is scaled up by a factor
of�2x to signify its importance within the world of tech. We want our companies to EH�sustainDEOH
LQ�WKH long term,�this is only possible if they continuously innovate.

- Controversies is a good proxy of governance quality and industry focus.
- As tech investors data privacy and security is key.
- Changing tax practices and general company attitude to paying taxes is a good indicator of

transparency.
- We believe where there is a policy, there is a focus, where there is a target, there is a measure.

Therefore where ESG IDFWRUV� DUH linked to FRPSHQVDWLRQ, management LV� PRUH� OLNHO\� WR EH
IRFXVHG�and drive real change.

(6*�IDFWRUV�ZHLJKWLQJV�

v (QYLURQPHQWDO: 33%
v 6RFLDO: 32%
v *RYHUQDQFH: 35%

1RWH� �� 7KHVH� ZHLJKWLQJV� DUH� FRUUHFW� DW� WKH� WLPH� RI� SXEOLFDWLRQ� DQG� DUH� VXEMHFW� WR� FKDQJH��


&'3�LV�D�QRW�IRU�SURILW�FKDULW\�WKDW�UXQV�WKH�JOREDO�GLVFORVXUH�V\VWHP�IRU�LQYHVWRUV��FRPSDQLHV��FLWLHV��VWDWHV�DQG�UHJLRQV�WR
PDQDJH�WKHLU�HQYLURQPHQWDO�LPSDFWV�



7KH�6FLHQFH�%DVHG�7DUJHWV�LQLWLDWLYH��6%7L��GULYHV�DPELWLRXV�FOLPDWH�DFWLRQ�LQ�WKH�SULYDWH�VHFWRU�E\�HQDEOLQJ�FRPSDQLHV�
WR�VHW�VFLHQFH�EDVHG�HPLVVLRQV�UHGXFWLRQ�WDUJHWV��7KH�6%7L�LV�D�SDUWQHUVKLS�EHWZHHQ�&'3��WKH�8QLWHG�1DWLRQV�*OREDO�
&RPSDFW��:RUOG�5HVRXUFHV�,QVWLWXWH��:5,��DQG�WKH�:RUOG�:LGH�)XQG�IRU�1DWXUH��::)���7KH�6%7L�FDOO�WR�DFWLRQ�LV�RQH�RI�
WKH�:H�0HDQ�%XVLQHVV�&RDOLWLRQ�FRPPLWPHQWV�
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,PSRUWDQW�,QIRUPDWLRQ�

,Q� DFFRUGDQFH� ZLWK� WKH� 6XVWDLQDEOH� )LQDQFH� 'LVFORVXUH� 5HJXODWLRQ�� SRUWIROLRV� ZLWKLQ� WKH� -DQXV� 
+HQGHUVRQ�*OREDO�7HFKQRORJ\�/HDGHUV�6WUDWHJ\�DUH�FODVVLILHG�DV�$UWLFOH���� DQG�SURPRWH��DPRQJ� 
RWKHU�FKDUDFWHULVWLFV��HQYLURQPHQWDO�DQG�VRFLDO�FKDUDFWHULVWLFV�

,Q� DFFRUGDQFH� ZLWK� WKH� 6XVWDLQDEOH� )LQDQFH� 'LVFORVXUH� 5HJXODWLRQ�� SRUWIROLRV� ZLWKLQ� WKH� -DQXV� 
+HQGHUVRQ� 6XVWDLQDEOH� )XWXUH� 7HFKQRORJLHV� 6WUDWHJ\� DUH� FODVVLILHG� DV� $UWLFOH� ��� DQG� KDYH� 
VXVWDLQDELOLW\�DV�WKHLU�REMHFWLYH�

7KLV�GRFXPHQW�LV�LQWHQGHG�VROHO\�IRU�WKH�XVH�RI�3URIHVVLRQDOV�DQG�4XDOLILHG�,QYHVWRUV�RQO\��GHILQHG� 
DV�(OLJLEOH�&RXQWHUSDUWLHV�RU�3URIHVVLRQDO�&OLHQWV��DQG�LV�QRW�IRU�JHQHUDO�SXEOLF�GLVWULEXWLRQ�

3DVW� SHUIRUPDQFH� GRHV� QRW� SUHGLFW� IXWXUH� UHWXUQV�� 0DUNHWLQJ� FRPPXQLFDWLRQ�� 7KH� YDOXH� RI� DQ� 
LQYHVWPHQW� DQG� WKH� LQFRPH� IURP� LW� FDQ� IDOO� DV� ZHOO� DV� ULVH� DQG� LQYHVWRUV� PD\� QRW� JHW� EDFN� WKH� 
DPRXQW�RULJLQDOO\� LQYHVWHG��7KHUH� LV�QR�DVVXUDQFH� WKH�VWDWHG�REMHFWLYH�V��ZLOO�EH�PHW��1RWKLQJ� LQ� 
WKLV� GRFXPHQW� LV� LQWHQGHG� WR� RU� VKRXOG� EH� FRQVWUXHG� DV� DGYLFH�� 7KLV� GRFXPHQW� LV� QRW� D� 
UHFRPPHQGDWLRQ�WR�VHOO��SXUFKDVH�RU�KROG�DQ\�LQYHVWPHQW�

7KHUH�LV�QR�DVVXUDQFH�WKDW�WKH�LQYHVWPHQW�SURFHVV�ZLOO�FRQVLVWHQWO\�OHDG�WR�VXFFHVVIXO�LQYHVWLQJ��$Q\�ULVN� 
PDQDJHPHQW� SURFHVV� GLVFXVVHG� LQFOXGHV� DQ� HIIRUW� WR� PRQLWRU� DQG� PDQDJH� ULVN� ZKLFK� VKRXOG� QRW� EH� 
FRQIXVHG� ZLWK� DQG� GRHV� QRW� LPSO\� ORZ� ULVN� RU� WKH� DELOLW\� WR� FRQWURO� FHUWDLQ� ULVN� IDFWRUV�� 
9DULRXV�DFFRXQW�PLQLPXPV�RU�RWKHU�HOLJLELOLW\�TXDOLILFDWLRQV�DSSO\�GHSHQGLQJ�RQ� WKH� LQYHVWPHQW�VWUDWHJ\�� 
YHKLFOH� RU� LQYHVWRU� MXULVGLFWLRQ�� :H� PD\� UHFRUG� WHOHSKRQH� FDOOV� IRU� RXU� PXWXDO� SURWHFWLRQ�� WR� LPSURYH� 
FXVWRPHU�VHUYLFH�DQG�IRU�UHJXODWRU\�UHFRUG�NHHSLQJ�SXUSRVHV�

,VVXHG� LQ� (XURSH� E\� -DQXV� +HQGHUVRQ� ,QYHVWRUV�� -DQXV� +HQGHUVRQ� ,QYHVWRUV� LV� WKH� QDPH� XQGHU� ZKLFK� 
LQYHVWPHQW�SURGXFWV�DQG�VHUYLFHV�DUH�SURYLGHG�E\�-DQXV�&DSLWDO�,QWHUQDWLRQDO�/LPLWHG��UHJ�QR������������ 
+HQGHUVRQ� *OREDO� ,QYHVWRUV� � /LPLWHG� �UHJ�� QR�� ��������� +HQGHUVRQ� ,QYHVWPHQW� )XQGV� /LPLWHG� �UHJ�� QR�� 
����������+HQGHUVRQ�(TXLW\�3DUWQHUV�/LPLWHG��UHJ��QR������������HDFK�UHJLVWHUHG�LQ�(QJODQG�DQG��:DOHV� 
DW� ���� %LVKRSVJDWH�� /RQGRQ� (&�0� �$(� DQG� UHJXODWHG� E\� WKH� )LQDQFLDO� � &RQGXFW� $XWKRULW\�� DQG� 
+HQGHUVRQ�0DQDJHPHQW�6�$���UHJ�QR��%������DW���5XH�GH�%LWERXUJ��/�������/X[HPERXUJ�DQG�UHJXODWHG� 
E\� WKH� &RPPLVVLRQ� GH� 6XUYHLOODQFH� GX� 6HFWHXU� )LQDQFLHU��� ,QYHVWPHQW� PDQDJHPHQW� VHUYLFHV� PD\� EH� 
SURYLGHG�WRJHWKHU�ZLWK�SDUWLFLSDWLQJ�DIILOLDWHV�LQ�RWKHU�UHJLRQV�

+HQGHUVRQ�0DQDJHPHQW��6�$��LV�DXWKRULVHG�WR�FRQGXFW�LWV�EXVLQHVV�LQ�)UDQFH�WKURXJK�LWV�)UHQFK�EUDQFK�LQ� 
DFFRUGDQFH� ZLWK� WKH� SURYLVLRQV� RI� WKH� (XURSHDQ� SDVVSRUWLQJ� V\VWHP� IRU� LQYHVWPHQW� VHUYLFH� SURYLGHUV� 
SXUVXDQW�WR�'LUHFWLYH���������RI����$SULO������RQ�PDUNHWV�LQ�ILQDQFLDO� LQVWUXPHQWV��7KH�)UHQFK�EUDQFK�RI� 
+HQGHUVRQ�0DQDJHPHQW��6�$��LV�UHJLVWHUHG�LQ�)UDQFH�DV�D�VRFLpWp�DQRQ\PH�RI�DQ�(&�0HPEHU�6WDWH�RU�D� 
6WDWH� SDUW\� WR� WKH� $JUHHPHQW� RQ� WKH� (XURSHDQ� (FRQRPLF� $UHD�� UHJLVWHUHG� ZLWK� WKH� 3DULV� 7UDGH� DQG� 
&RPSDQLHV�5HJLVWHU��5&6��XQGHU�QXPEHU��������������DQG�LWV�UHJLVWHUHG�RIILFH�LV�ORFDWHG�DW�����UXH�GHV� 
0DWKXULQV��������3DULV��)UDQFH��'�����

-DQXV� +HQGHUVRQ�� -DQXV�� +HQGHUVRQ�� ,QWHFK�� .QRZOHGJH� 6KDUHG�� .QRZOHGJH�� 6KDUHG� DQG� .QRZOHGJH� 
/DEV@�DUH�WUDGHPDUNV�RI�-DQXV�+HQGHUVRQ�*URXS�SOF�RU�RQH�RI�LWV�VXEVLGLDULHV����-DQXV�+HQGHUVRQ�*URXS� 
SOF�
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