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Transforming  
Education  
in the digital era
The format and productivity of education 

provision have been largely unchanged over the 

past 100 years. In our view, a confluence of 

factors will transform who and what is taught, 

and how and where, as well as the productivity of 

education delivery in the coming years. The 

physical convening of students has been the 

biggest impediment to scaling education to date, 

but we believe that learning can migrate from a 

capital- and talent-intensive bricks & mortar 

business model into one fit for the digital era. 

Fo
r t

he
 e

xc
lu

si
ve

 u
se

 o
f M

IH
AI

L_
TU

RL
AK

OV
@

SB
ER

BA
NK

-C
IB

.R
U

0d
98

22
d7

ac
d4

4f
c2

9c
c9

ab
08

e2
43

da
56



Portfolio Manager summary 3 

Setting the scene: What are we solving for? 8 

Mapping the global student population and education spend out to 2030 13 

Reducing the capital intensity of delivering education 19 

How can technology help improve affordability, flexibility and outcomes? 30 

The rising importance of career-long learning 37 

Tension in transition: How feasible is the pivot? 41 

Appendix 42 

Disclosure Appendix 44 

21 March 2019  2

Goldman Sachs The Future of Learning

Table of Contents 

List of additional contributing authors 

Yukiko Nonami | +81(3)6437-9933 | yukiko.nonami@gs.com Goldman Sachs Japan Co., Ltd.  

Matija Gergolet | +44(20)7774-3023 | matija.gergolet@gs.com Goldman Sachs International  

Xufa Liao, CFA |  +86 21 2401-8902 | xufa.liao@ghsl.cn | Beijing Gao Hua Securities Company Limited 

Kane Hannan, CFA | +61(2)9320-1419 | kane.hannan@gs.com Goldman Sachs Australia Pty Ltd  

Aaron Yeoh, CFA |+61(3)9679-1996 | aaron.yeoh@gs.com Goldman Sachs Australia Pty Ltd  

Amritpal Mann |+1(212)934-8155 | amritpal.mann@gs.com Goldman Sachs India SPL 

Fo
r t

he
 e

xc
lu

si
ve

 u
se

 o
f M

IH
AI

L_
TU

RL
AK

OV
@

SB
ER

BA
NK

-C
IB

.R
U

0d
98

22
d7

ac
d4

4f
c2

9c
c9

ab
08

e2
43

da
56



Portfolio Manager summary  

The format and productivity of education provision have been largely unchanged over 
the past 100 years. In our view, a confluence of factors will transform who and what is 
taught, and how and where, as well as the productivity of education delivery in the 
coming years. The physical convening of students has been the biggest impediment to 
scaling education to date, but we believe that learning can migrate from a capital- and 
talent-intensive bricks & mortar business model into one fit for the digital era.  

Evolution in the format and delivery of education over the next decade is likely to have 
significant implications for the allocation of global education spend, which we estimate 
at $10.7 tn in 2018. In our view, corporates are well placed to benefit as global education 
spend shifts towards lifelong learning and technology-based solutions that can help 
improve the learning experience while reducing the capital intensity of delivering 
education to students. While the potential benefits to capital efficiency and student 
outcomes are significant, we recognise the meaningful barriers to transition, and that a 
shift would likely require higher initial spend in order to achieve more capital efficiency 
over the medium and long term. We believe that innovation will begin in areas with 
limited incumbency, and occur through a modular introduction of parts of ‘The Future of 
Learning’. As these business models scale, we expect broader adoption across the 
learning spectrum. 

We recognise that we are reaching a tipping point as the gap widens between skills 
delivered by the current system and those required by the digital economy. In our view, 
companies operating in career-long learning should see the most significant uplift to 
their addressable market ($365 bn in 2018), while certain players serving the traditional 
student age population in developed markets that do not innovate will face headwinds. 
We expect technology players that reduce the capital intensity of learning (particularly 
post-primary, where supervision is less intensive) to gain share of spend over time, 
although staff costs will remain a dominant expense in global education.  

Our outlook for 2030: 

Who will learn? We expect the largest traditional early life ‘learning populations’ to be 
in Africa and Asia. Excluding Africa, the global traditional student population is set to 
peak in 2019, on our estimates. We also believe that the changing labour market will 
drive an increase in lifelong learning. 

What will they learn? Education systems will likely become more skills orientated (vs. 
knowledge), prioritising the 4Cs (Creativity, Collaboration, Critical Thinking and 
Communication) beyond the 3Rs. We expect substantive growth in corporate learning 
spend and last-mile training to fill specific employee skills gaps. 

How and where will they learn? Blended learning systems can use online learning to 
reduce the costs and capital intensity of delivering education. Digital learning offers the 
scope for personalised mastery learning at scale, driving better outcomes. We also 
believe that unbundling higher education into a modular credits system could improve 
student skills acquisition and better reflect the diversity of employer needs.  
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We forecast global 
education spend to grow 
at a CAGR of 4.9% in 
2018-30, reaching $18.9 tn 
by 2030.

Our estimate of Global 
Education spend is made 
up of Government Spend 
(63.2%), Household Spend 
(33.4%) and Corporate 
Spend (3.4%).

In the US, 70% of 
education spend is skewed 
to the first 22 years of an 
individual’s life.
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Exhibit 1: We expect global education spend to shift into several periods of reskilling over an individual’s life, while technology will 
facilitate a lower capital intensity of delivering education at higher levels of personalisation  

Source: Goldman Sachs Global Investment Research
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Roadmap through the chapters of this report 

For details on our global stock views across the education ecosystem, see our report 
‘The Future of Learning: Global stock recommendations‘, also published today.  

The authors would like to thank Brandon Cole, Amritpal Mann, Lisa Yang, Richard 

Manley, Katherine Alexakis and John Sawtell for their contribution to this report.
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Setting the scene: What are we solving for? 

We believe that the necessary skills for success in the digital era differ materially 

from those embedded in the design of the existing education system. As 

automation and technology transform the labour market, more emphasis is likely 

to be placed on developing skills that cannot be easily automated, such as 

creativity, collaboration, communication and critical thinking. We also believe that 

the pace of change will necessitate individuals retraining multiple times across 

their career, driving an increase in upskilling and career-long learning. Key 

beneficiaries of this shift include companies focused on developing soft skills, 

specific technical skills and lifelong learning. 

The purpose of education is multifaceted, ranging from societal contributions to 
productivity to equipping individuals to lead successful lives. The current education 
system prevalent globally was largely built on the needs of the industrial revolution, and 
while it has been hugely successful in raising literacy rates across the world, we believe 
the system needs to evolve to include an additional breadth of skills.  

The current educational system still largely reflects a paradigm in which young people 
specialise in a single trade or skillset, find lifetime employment in a single industry and 
then retire with a steady pension. While in 1900, only 17% of jobs required ‘knowledge 
workers’, today, the figure exceeds 60%1. In our view, the evolving labour market is 
more likely to see people shift from one trade or skillset to another and from one 
industry to another, across the second or even third phases of their careers. The work of 
the future will therefore require an emphasis on a different set of skills: not just 
numeracy and literacy, but also adaptability, problem-solving, common sense and 
team-building, as well as the ability to adapt to rapid change. 

1 “Blended: Using Disruptive Innovation to Improve Schools” by Michael B. Horn & Heather Staker

Exhibit 2: Global literacy rates and primary enrolment have 
improved significantly in recent decades... 

Exhibit 3: ...and student-teacher ratios have fallen 
Global average number of students per teacher 
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The skills necessary for success will also change as the permeation of robotics, 
automation and artificial intelligence transforms the jobs market. We believe the skills 
needed have moved beyond competence in the 3Rs (Reading, wRiting and aRithmatic) 
and towards broader skills in the 4Cs (Creativity, Communication, Collaboration and 
Critical thinking), in order to fill roles that cannot be easily automated and many that 
have yet to exist. 

The skills most sought after by employers in 2018 were skewed towards niche 
technology skills (web development/social media skills) and soft skills (ability to learn 
quickly/collaborative mindset). We expect the demand for technology skills to increase 
further out to 2030, with McKinsey forecasting an increase of 55% in the number of 
work hours spent on technology skills and 24% in those spent on social and emotional 
skills, versus a 15% decline in work hours spent on manual skills. Separately, the US 
Bureau of Labor Statistics’ jobs forecasts suggest that the areas set for the most 
employment growth are in the healthcare, technology and food services industries.  

Exhibit 4: The increase in ‘non-labour’ inputs in economic activity changes the role of the future workforce 

Source: Goldman Sachs Global Markets Institute

Exhibit 5: Top skills for getting a job in 2018 skewed towards niche 
technology skills and soft skills, which are not typically the focus 
of the existing education system... 

Exhibit 6: ...while the occupations with most estimated job growth 
are in healthcare and technology 
US Bureau of Labor Statistics Employment estimates 2016 vs. 2026E 
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“The world economy no longer pays you for what you know; Google knows 
everything…The world economy pays you for what you can do with what you 
know.” 

Andreas Schleicher (Head of PISA, OECD2)  

Despite these clear skills gaps, the existing school system spends a greater number of 
hours teaching subjects in which there is a focus on ‘rote-learning’, such as 
mathematics, science and languages (61%). While these ‘more academic’ subjects 
remain vitally important to a rounded education, we believe the changing world 
economy requires a shift to also include softer-skill focuses, not necessarily solely 
concentrated on the arts but integrated into all aspects of the curriculum.  

We interview Sir Ken Robinson, whose TED Talk ‘Do schools kill creativity?’ remains one 
of the most watched talks in the TED archive. We discuss his views on the key skills 
individuals need in order to be successful in the future and the key barriers to change.  

Note: The views stated in each of the following interviews do not necessarily reflect 

those of Goldman Sachs.  

2 Quoted in ‘Creative Schools’ by Ken Robinson.

Exhibit 7: The typical school day is currently skewed more towards ‘rote-learning’ subjects than soft skills  
OECD average school hours breakdown by subject 

Source: OECD
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Mapping the global student population and education spend out to 2030 

With traditional student age populations flat or declining in all regions outside the 

Middle East & Africa (+1.8% CAGR for 2018-30E), we forecast global education 

spend to slow slightly to a 4.9% CAGR in 2018-30 (vs. 5.2% in 2008-18). This is 

driven by a mix shift to lower-spend countries, slightly offset by higher spend in 

career-long and corporate learning. We see a disconnect emerging between areas 

experiencing pupil growth and the existing location of educational institutions. 

Key beneficiaries include companies exposed to positive demographic trends or 

career-long learning, as well as those that can help improve the efficiency of 

education delivery in countries with declining student populations. 

In this chapter, we map out the demographic trends for the traditional student age 

population and our forecasts for global education spend out to 2030. We also reflect on 

current trends in the flow of international students.  

We use UN population forecasts to analyse the likely demographic shifts in the 
traditional student age population out to 2030. On the basis of these forecasts, the 
global traditional student population is set to grow at a 0.4% CAGR in 2018-30, 
consistent with the growth rate between 2000 and 2012. Within the mix, the traditional 
student age population is set to grow the fastest in the Middle East and Africa (+1.8%), 
decline in Latin America, Asia Pacific and Europe, and remain flat in North America 
(+0.2%). That said, we also acknowledge the risk to these forecasts from a fall in fertility 
rates in emerging markets (particularly MEA) to a level consistent with DMs, which 
could dramatically lower the demand for K-12 level schooling compared with our existing 
forecasts. 

In our view, these changing demographics have implications for the installed base of 
capital, in that existing schools in certain regions are set to see lower student numbers, 
therefore increasing the capital intensity of delivering education in these geographies. 
Conversely, the rise in the student age population in countries that do not have a readily 
installed capital base for delivering education will also increase the costs involved in 
doing so.

Exhibit 8: Global traditional student age population (0-24 years) 
In mn 

Exhibit 9: The traditional student age population is skewing 
towards Africa 
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We believe this may open the door to changing the delivery mechanisms in countries 
facing growing student populations while it also necessitates existing schools in areas 
of population decline to rethink their capital structure as they face negative operating 
leverage. For countries with growing student populations, a key question is whether 
they will replicate the structures from other countries, recycle the existing capital 
structure in place (potentially through higher levels of international students) or leapfrog 
into ‘the future of learning’. 

We map out global education spend, with our model encapsulating: (1) government 
spend on education; (2) household spend on education; and (3) corporate learning 
spend. Overall, we estimate that total global spend on education was $10.7 tn in 2018, 
and we forecast it will reach $18.9 tn by 2030 – a CAGR of 4.9%, compared with a 5.2% 
CAGR in 2008-18E. We calculate spend per student or working age population (defined 
as the population under the age of 65) at $1,540 globally in 2018, an increase of c.50% 
since 2008.  

Exhibit 10: We forecast global education spend to increase at a CAGR of 4.9% between 2018 and 2030 
$ bn 

4,000

6,000

8,000

10,000

12,000

14,000

16,000

18,000

20,000

2008 + G + H + C 2018 + G + H + C 2030E

Source: Goldman Sachs Global Investment Research
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By geography, spend on a 
relative basis since 2008 
has increased the most in 
Asia Pacific, both by 
government and 
households. We forecast 
this trend will continue, 
with Asia Pacific reaching 
35% of total global 
education spend in 2030 
from 30% today, while we 
expect North America and 
EMEA to account for a 
lower share of spend 
(although still spending 
more in absolute terms).
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Government spend is the largest constituent of education spend globally (c.60%) and 
grew at a 6.4% CAGR in 2008-18, driven by Asia Pacific, which grew at a 9.3% CAGR. 
Government spend as a percentage of GDP has ticked up gradually on a global basis, 
from 4.4% in 2008 to 4.9% in 2016. It remains highest in EMEA, at 6% of GDP, while 
APAC remains below average, at 3.9%. 

We forecast government spend to remain the largest contributor to overall education 
spend, an investment clearly predicated on improving the future productivity of the 
labour force. That said, we recognise the incentive for governments, particularly in the 
US and Western Europe, to improve the returns on investment given the current levels 
of public deficit. We believe that existing innovations in technology offer the opportunity 
to do this. 

 

Exhibit 11: We forecast spend will shift more towards APAC by 
2030 
Total education spend 2018 vs. 2030E 

 

Exhibit 12: Overall spend on education per capita (0-64) is highest 
in North America 
$ total education spend/capita, 2018E 
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Exhibit 13: Global growth rate in education spending across key 
parameters 
2010-18 and 2018-30E CAGR 

 

Exhibit 14: Government spend is the largest component of total 
educational spend and has increased  
% of global spend 
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Household spend is the second-largest contributor to education and is likely 
under-represented in our model since it does not include extra-curricular activities such 
as music lessons, languages or sports, which could also be deemed educational and 
which take place outside the school environment. Household spend grew at a 3.5% 
CAGR in 2008-18, again driven by Asia Pacific, which grew at a 6.2% CAGR. 

Corporate spend remains the lowest contributor to overall spend on education, at c.4% 
of the total in 2018, and grew below the total spend rate of 5.2% in 2008-18, at 2.1%. In 
our view, this was likely due in part to weaker corporate conditions following the 2008 
financial crisis but also due to deflation in learning costs owing to the rise of e-learning. 
We also recognise that the trend of employers offering corporate funding for executive 
education has fallen, with 23.2% of EMBA students funded through corporate 
sponsorship in 2015 compared with 27.3% in 2011 (Executive MBA Council).  

Our global education spend forecasts: 

We forecast global spend on education to grow at a CAGR of 4.9% between 2018n

and 2030.

We forecast government expenditure as a proportion of GDP to remain broadlyn

constant, resulting in a CAGR of 5.5%.

We expect household spend to increase by 3.5%, broadly in line with the priorn

period as an acceleration in LatAm & RoW offsets a slowdown in Europe & North
America.

However, we expect corporate spend to accelerate and increase at a CAGR of 5% inn

2018-30E (2.1% in 2008-18E), driven by: (1) higher job churn due to the rise in
automation; (2) the consequent increase in retraining; and (3) the need for new skills
to be adopted widely into the employee base.

We believe that much of the low-hanging fruit from the shift to e-learning inn

corporate spend is already complete, with 90% of companies saying they offer
some type of online learning (LinkedIn Survey), suggesting price deflation will be
less prevalent in our forecast period.

Exhibit 15: Government spend on education as % of GDP is highest 
in EMEA 

Exhibit 16: Household spend on education is significantly higher in 
North America 
US$ per capita, 2018 
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Our estimate of Global 
Education spend is made 
up of Government Spend 
(63.2%), Household Spend 
(33.4%) and Corporate 
Spend (3.4%).
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Historically, the overall spend on education has been driven disproportionately by higher 
spend per student than by population growth. Overall, population growth has been 0.4% 
per annum, which implies that overall spend per student has increased by more than 
4% per annum from 2008 to 2018. We see this as partly a function of Baumol’s cost 
disease, which we discuss in the following chapter, and forecast a similar trend to 
persist into the future. 

International student trends 

While domestic demographic trends are clearly one factor, we are cognisant that 
another key factor is the flow of international students, particularly at the higher 
education level. Nearly half of international students come from China and India, while 
the skew of international students by type of education is higher for master’s and 
doctoral courses. Across our global stock coverage, we highlight IPD Education as a 
player that provides international placement services in Australia, New Zealand, the 
USA, the UK, Ireland and Canada. 

In the context of the changing demographic distribution of the future student population, 
we believe that international undergraduate and postgraduate student migration could 
remediate this tension, filling the excess capacity in countries with existing 
infrastructure and talent but declining student populations, currently set to drive 
negative operating leverage. We also see the opportunity for existing academic 
institutions in countries facing a domestic student decline to supplement their revenue 
through expansion into areas with growing student populations, with limited capital 
investment and largely through online learning. We note that this could also ameliorate 
the cost of investing in new infrastructure in regions with growing student populations. 

Exhibit 17: Education spend has been mostly driven by increased 
spend per student rather than population growth... 
Global education spend, $ bn 

Exhibit 18: ...with DMs a drag on the population component 
Population contribution, holding per capita spend constant 
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Exhibit 19: International students by place of origin (OECD average) 
2017/18, % of total international students 

 

Exhibit 20: International students tend to skew more towards 
master’s and doctoral levels of education 
OECD average, international students as % of all students enrolled 
2017/18 
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Reducing the capital intensity of delivering education  

The physical convening of students has been the biggest impediment to scaling 

education to date. We believe that through integrating technology and adopting 

various blended learning models, the capital intensity of delivering education can 

be lowered substantially, by 20%-30%. We also believe that the unbundling of 

higher education into a modular credits system would serve to improve the 

efficiency of students achieving the specific skills they require in a more flexible 

way. Key beneficiaries include online content and delivery providers. 

In this chapter, we discuss a variety of Blended Learning models, online higher 

education and the potential from unbundling the higher education accreditation system. 

Global spend on education has increased at a 5.2% CAGR over the past 10 years, with 
spend per student increasing 4.1%, on our estimates. The inexorable rise in the cost of 
education has been blamed by some on Baumol’s cost disease, linking the increased 
cost to higher wages without productivity gains, in response to rising salaries in other 
jobs that have experienced higher labour productivity growth and hence a supply and 
demand imbalance.  

As we question what the education system looks like in a digital era, we begin by 
unpacking how technology can change the cost base. The clearest manifestation of this 
is the use of online learning to eliminate real estate costs (c.20% of the existing cost 
base of a typical UK university). The lack of physical constraints on the number of 
students convening also enables the remaining cost base to be spread over a much 
larger number base, which should further reduce costs. 

Beyond this, we see scope for technology to reduce expenditure on libraries and IT as 
students increasingly use their own devices, reducing the need for campuses to supply 
such an extensive hardware base. We also view the opportunity for Open Educational 
Resources to take share from traditional educational materials as a significant potential 
cost saver for both schools and universities.  

Exhibit 21: Typical cost base of university in the UK Exhibit 22: Typical cost base of a UK school  

Source: HESA Source: Duntop Academies
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The key costs involved in 
delivering education in the 
traditional format have 
been staff costs (c.75% for 
K-12 stage),
building/maintenance and
then educational materials.
While we believe that the
human element of
teaching is essential and
will remain pivotal to the
delivery of education in the
future, we see an
opportunity for technology
to improve the efficiency
with which teachers are
able to operate.
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The challenges to reducing the capital intensity of education vary at each stage of the 
education system. In the early school years, it is unlikely that capital intensity falls at all 
given the necessary supervision levels (however, this also enables parents to remain 
productive in the workforce); we believe this section of education is likely to remain 
subject to Baumol’s cost disease on an ongoing basis. In the later years of school, when 
more individual study is involved, we see the opportunity for forms of blended learning 
to improve the flexibility of administering education and allow teachers greater reach.  

At the college level and beyond, we question the long-term sustainability of rigid degree 
structures and highlight the potential for the unbundling of the accreditation system to 
allow students to build their education in a modular fashion. 

As we discuss with President Crow and Professor Anant Agarwal further on, the 
opportunity for students to collect credits from a wide range of institutions, both online 
and on campus, on a completely time-flexible basis paves the way to significant 
disruption in the existing tertiary education system and the cost base that supports it.  

Blended learning offers a compelling solution 
In our view, a shift to blended learning presents the most compelling opportunity for 
improving affordability, flexibility and outcomes. It offers scope to reduce the capital 
intensity of delivering education, while ensuring that the human and community 
elements of teaching are best utilised. 

Blended learning involves leveraging the internet to afford each student a more 
personalised learning experience, including increased student control over the time, 
place, path, and/or pace of learning. 
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Exhibit 23: Blended learning involves both brick-and-mortar and online learning and can take several 
different forms 

Brick-and -Mortar     Online Learning 

Rotation  Flex model A La Carte model   Enriched Virtual model 

Station 
Rotation 

Lab Rotation 

Flipped  
Classroom 

Individual  
Rotation 

Blended Learning  

Rotation: Students rotate either on a fixed schedule or at the teacher’s discretion among learning 
modalities, at least one of which is online learning.  

Station Rotation: Rotation takes place within a classroom or set of classrooms e.g. (1) Small-group direct 
instruction, (2) Individual online learning (3) Collaborative activities. 

Lab Rotation: Similar to Station Rotation but involves a computer lab for the online-learning portion of the 
course to free up teacher time and classroom space. This enables teachers to integrate computer time 
with classroom time to create a seamless course.  

Flipped Classroom: Students consume online lessons or lectures independently. Time in the classroom, 
previously reserved for teacher instruction , becomes time for “active learning” in which students do 
practice problems, discuss issues or work on projects. 

Individual Rotation: Students rotate on an individually customized schedule among learning modalities 
set either by an algorithm or teacher. Daily schedules are customized according to individual playlists. 

Flex Model: Students access content and instruction primarily online through an individually customized 
and fluid schedule which alternates with face-to-face formats such as tutoring or small group discussions 
when necessary on a case by case basis. 

A La Carte Model: Situation in which a student takes a course entirely online while also attending a brick-
and-mortar school, typically when the school does not offer a particular subject. The teacher of record is 
the online teacher. 

Enriched Virtual Model: Courses that offer required face-to-face learning sessions but allow students to 
do the rest of the work online from any location.  

Source: Christensen Institute, Goldman Sachs Global Investment Research
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We illustrate several models of blended learning below, including various rotation 
models, which involve students alternating between online instruction, teacher-led and 
collaborative peer-to-peer activities, as well as flex models that operate a central 
study/collaboration space with more specific interventions on the periphery in which 
students can participate.  

The notion of ‘flipped learning’, which we discuss in more detail further on with Sal 
Khan, founder of Khan Academy, enables students to consume material individually, at 
their own pace, and then spend classroom and teacher time on problem-solving or 
project-based work. We also see methods such as individual rotation/flex model as 
innovative ways of enabling teachers to focus time on smaller groups of students. In 
China, offerings such as TAL’s Xueersi.com illustrate a dual-teacher large group model. 
This involves students enrolling into a live broadcast with a teacher, which 
simultaneously allows a live discussion and interaction managed by a designated tutor. 
We see the examples from schools that have adopted blended learning approaches as 
an encouraging sign that costs can be saved or reinvested to better support existing 
teachers. 

Exhibit 24: The ‘station rotation’ blended model involves students 
rotating between online instruction, teacher-led instruction and 
collaborative peer to peer activities 

Exhibit 25: The ‘individual rotation’ model involves an online 
focused central learning lab supplemented by direct instruction 
and interventions in smaller groups 

Source: Christensen Institute, Goldman Sachs Global Investment Research Source: Christensen Institute, Goldman Sachs Global Investment Research
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Carpe Diem schools in 
Arizona save 16% on a per 
child basis by switching to 
an individual rotation 
blended model.

Adopting a ‘lab rotation’ 
model has saved 
Rocketship schools $500k 
per year. They are able to 
pay their teachers 
10%-30% more, extend 
the school day, provide 
leadership training and 
employ more staff.
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In China, New Oriental and TAL have been piloting the offline dual-teacher model since 
2015/2016, a model that was tested and proven by Tarena (TEDU) in the area of adult 
professional IT training since 2006. The offline dual-teacher model is relatively mature, in 
our view, which has helped EDU/TAL reach into areas beyond top-tier cities, or distant 
areas in top-tier cities while delivering lower teacher costs, improved student 
engagement, and lower capital intensity. 

As China’s education companies including the AST players invest more into online 
tutoring, a new version of the dual-teacher model has evolved in the online space. In a 
large dual-teacher live broadcasting class, the teacher sits in front of a computer while 
students watch live tutoring and participate in the live discussion panel. A teaching 
assistant or online tutor is assigned to every group of c.50 students, responsible for 
duties such as managing the discussion panel. This online dual-teacher model further 
addresses the capital intensity issue, and improves the convenience and affordability of 
delivering education. 

Exhibit 26: The ‘flipped classroom’ model involves students 
receiving instructional content through videos they watch at home 
and then putting that knowledge into practice in the classroom 

Exhibit 27: The ‘flex model’ involves a central study and 
collaboration space supplemented by breakout rooms to 
accommodate smaller group sessions 

Source: Christensen Institute, Goldman Sachs Global Investment Research Source: Christensen Institute, Goldman Sachs Global Investment Research

Exhibit 28: The offline dual-teacher model involves students from 
multiple locations convening to watch a teaching broadcast 

Exhibit 29: The online dual-teacher model supplements the teacher 
broadcast with live discussions moderated by a teaching assistant 
available from students’ individual homes 

Source: Goldman Sachs Global Investment Research Source: Goldman Sachs Global Investment Research
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Online higher education 
As universities have grappled with declining enrolments, many have embraced revenue 
streams from off-campus students through offering fully online degrees. In many ways, 
this is not a new idea, with the Open University in the UK has been offering ‘distance 
learning’ degrees since 1969. Similarly, Chicago Booth Business School has opened 
locations in London and Hong Kong that operate as a remote convening centres with 
seconded faculty and live-streamed lectures. However, technology and the emergence 
of key ‘Online Program Management’ service providers such as 2U, Embanet (acquired 
by Pearson in 2012) and SEEK Education have made this an easier avenue for 
institutions to pursue. 

While we see this as an attractive market with a significant runway of growth ahead, we 
are also cautious that increasing competition (recent entry of Coursera and Noodle 
Partners) and higher student acquisition costs may affect the longer-term margins of the 
business model, particularly for shorter courses, which may require significant 
marketing for lower fees per student. We note that pure play 2U spends 55%-60% of 
revenue on sales and marketing costs. That said, we believe concerns around student 
debt, which can be limited through the flexibility offered by online degree courses, will 
continue to drive increasing student numbers.  

Exhibit 30: Searches for the term ‘university’ have fallen, while 
searches for ‘online course’ have risen 
Google Search Trends (Index 100 = Jan 04)) 

Exhibit 31: Searches around student debt remain high 
Google Trends data 
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Source: Google Trends, Goldman Sachs Global Investment Research Source: Google Trends, Goldman Sachs Global Investment Research

Company spotlight: 2U; TWOU (covered by George Tong) 

2U is an education technology company that partners with top colleges & universities to bring their degree 
programs and credit-bearing courses online. The company also recently acquired ‘GetSmarter’, a platform 
that offers accredited short courses on behalf of leading universities such as Harvard, University of Oxford 
and MIT.
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Unbundling higher education 
The unbundling of the tertiary education system could open the door to significant 
changes in the way that education is delivered and qualifications are awarded. In our 
view, a shift to a modular credit system, whereby students can earn individual credits 
from a range of institutions both online and on campus – building a portfolio of 
certificates which, over time, can build to a full degree but are also valuable in their own 
right – represents a key opportunity to reduce the capital intensity of delivering 
education. 

In many ways, this would represent the way the workplace recognises experience later 
on in a person’s career, assessing different areas of experience based on prior 
employment. The structure of the US college system remains binary for students, with 
the outcomes being either graduating and achieving the full recognition of studies or 
dropping out and achieving no recognition while still bearing the cost of attending.  

In contrast to the status quo of largely identical university faculty offerings, we believe 
that unbundling would enable colleges to pursue the areas in which they are naturally 
strong or unique. In our view, specialisation would drive economies of scale, lowering 
costs, as well as enabling a higher quality of course delivery.  

As we illustrate below, this could mean an individual can build a mosaic of qualifications, 
which would have clear implications for the way universities are structured, but also the 
types of materials used. We continue to see universities as critical parts of the 
education system, but believe that they also face a need to evolve with the needs of 
students and the benefits of technology. 

We believe that the unbundling of qualifications could drive a shift towards reinvigorating 
community colleges/vocational training institutions and improving graduation rates 
(c.40% of students in the US who enrol in a four-year undergraduate degree do not 
graduate within six years (NCES)). Chicago offers an interesting example of partnering 
with employers, enabling high school students to enrol to obtain vocational credits and a 
fully funded scholarship for students that achieve a specific grade-point average. The 
state’s high school graduation rate has increased from 56% in 2011 to 78% in 2018, 
largely attributed to the dual-enrolment system enabling students to pick up vocational 
credits. 

Exhibit 32: The potential opportunity from unbundling higher education 

Source: Goldman Sachs Global Investment Research
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edX’s “MicroMasters” 
programmes typically 
cover 25% of a full 
masters degree which can 
be completed fully online 
and are accredited by top 
institutions including MIT, 
Columbia and Berkley.
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We interview President Michael Crow, who is leading the way in innovating US Higher 
Education at Arizona State University through the use of technology to improve 
affordability and outcomes. We then speak with Professor Anant Agarwal, the founder 
of the world’s largest Mass Open Online Courses (MOOCs) platform, which offers 
modular courses from leading universities such as Harvard and MIT. 
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How can technology help improve affordability, flexibility and outcomes? 

Beyond the cost equation, we also believe that technology can be used to scale 

the mass personalisation of education and improve outcomes through mastery 

learning, which requires students to move at their own pace to master 90%+ of 

material before allowing them to move on. We also see scope for artificial 

intelligence to further disrupt the space through its deep analysis of user 

behaviours, enabling it to deliver a personalised learning experience. Key 

beneficiaries include technology players offering superior services driven by the 

use of data analytics or other engaging technology such as ‘gamification’ to 

improve learning outcomes. 

In this chapter, we discuss fully personalised mastery learning solutions, prominent 

EdTech offerings, gamification of learning and artificial intelligence. 

While technology through blended learning can help improve the flexibility of delivering 
education, we recognise that it is also important to explore how it affects student 
outcomes. It is widely recognised that 1x1 fully personalised tuition produces the 
highest levels of academic achievement, as tutors are able to dynamically observe and 
intervene where knowledge gaps occur and remediate.  

Mastery learning refers to the category of instructional methods which establishes a 
level of performance that all students must master before moving on to the next unit. 

The notion of personalised learning is not new, but technology, particularly analytics and 
big data, enables mass personalisation in a way that has not been possible in the past. 
As Sal Khan discusses below, the flexibility that technology and flipped learning brings is 
that students do not need to settle for only absorbing 80% of the teaching material; 
when able to progress at their own pace, they can master 90%+ of the material.  

Technology allows mastery learning at scale and the opportunity to move up Bloom’s 2 
sigma problem into much higher outcomes as machines are increasingly able to identify 
knowledge gaps and suggest remedial material to compensate. 
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Bloom’s 2 sigma problem 
refers to an educational 
phenomenon observed by 
educational psychologist 
Benjamin Bloom, initially 
reported in 1984 in the 
journal Educational 
Researcher. Bloom found 
that the average student 
tutored one-to-one using 
mastery learning 
techniques performed two 
standard deviations better 
than students who learn 
via conventional 
instructional methods.
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We interview Sal Khan, the founder of Khan Academy, on the power of flipped learning 
to enable students to reach higher levels of attainment through mastery learning. 

Exhibit 33: Bloom’s 2 sigma problem 

Source: Goldman Sachs Global Investment Research
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A wide range of EdTech solutions are now on offer 
Improved flexibility through blended learning methods and pure technology solutions 
(e.g. MOOCs) has reduced some of the barriers to individuals pursuing lifelong learning. 
While the EdTech industry is extremely fragmented, with start-ups across every part of 
the education eco-system, the larger platform companies such as Microsoft, Google and 
Apple are also clear players within the market. Given their scale in software, we expect 
platform players to continue to play a powerful role in institutions as they seek to 
improve their ability to analyse and personalise the learning experience for students.  
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iTunes U enables student 
access to apps, books, 
videos and podcasts from 
across iTunes. Meanwhile, 
it enables teachers to 
create lessons and build 
assignments that can 
immediately be shared 
with the class.
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We believe that the proliferation of learning apps will continue across different subjects, 
with K-12 based material the most popular on a global level. These apps operate a 
number of different free, paid and freemium models, while the traditional materials 
providers such as Pearson and Cengage have a less prominent offering in terms of web 
traffic. We have seen significant traction for services offering ‘tuition on demand’ either 
through connecting with tutors online, facilitated by players such as Chegg, or dynamic 
language practice with apps such as Duolingo. We also see the ‘gamification’ of 
learning, through companies such as 3PL, which instil a competitive dynamic to learning 
and practicing maths, as a growing trend. 

Exhibit 34: Feature strengths of platform players in education market 
Global 2017 

Inter-Operability Analytics Social Learning
Personalised 

Learning
Augmented Learning Ease of Use

Geographical 
Presence

Ecosystem 
Partnerships

Microsoft
Google
Apple
IBM
Knewton
Sonic Foundry
Echo360
Instructure
D2L

Legend

Weak Strong

Source: zdnet.com, Goldman Sachs Global Investment Research

Company spotlight: Chegg; CHGG.K (Not Covered): Leading direct-to-student learning platform to 

improve educational outcomes 

Chegg has been one of the key pioneers of developing technology solutions to help students achieve 
better outcomes. The company initially disrupted the traditional textbook market by driving the textbook 
rental model as a private company and in its early years as a public company. Since then, the company has 
transitioned into a direct-to-student learning platform that offers affordable subscription services to 
students to access its 26 mn question and answer repository, as well as offering on-demand online 
tutoring services.
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Exhibit 35: Top learning websites and apps 
Name Languages Popular Subjects Free/Paid Web Traffic (mn) Global Rank Category Rank

Udemy English On-demand skills Free + Paid courses 110.1 321 1
Zybang Chinese K-12 subjects Free 92.4 808 9
w3schools English Programming languages Free + Paid courses 84.4 541 4
Duolingo Multiple Languages Free 61.8 531 3
Khan Academy English Math, Science, Economics Free 53.5 856 19
Blackboard English Multiple Fremium 52.7 586 5
Coursera Multiple Math, Science, Technology Free + Paid courses 37.0 1060 10
Brainly.in Multiple Multiple Free 34.0 1967 19
Chegg English K-12, Higher Ed Paid 25.6 1549 33
Course Hero English Multiple Fremium 24.6 2553 26
EdX English K-12 subjects Free 19.6 2611 69
teacherspayteachers Multiple K-12 subjects Free + Paid courses 16.9 2148 21
McGraw Hill Education English K-12, Higher Ed Paid 15.9 1882 18
Cengage English K-12, Higher Ed, Testing Paid 13.3 3397 39
Pearson English K-12, Higher Ed, Testing Paid 12.9 3582 43
Udacity English On-demand skills Free + Paid courses 10.8 3928 46
Socratic English Higher Ed courses Free 8.8 5000+ 5*
Mathletics English Math Free + Paid courses 3.4 5000+ 134
SoloLearn English Programming languages Free 3.2 5000+ 221
Photomath English Math Fremium 0.5 5000+ 3887

* Maths category

Source: DigitalTrends, Android Authority, Similarweb, data compiled by Goldman Sachs Global Investment Research
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Company spotlight: 3P Learning; 3PLAX (Not Covered): Mathletics Championships 

3P Learning offers a specialised suite of learning resources used by 5 mn students in more than 17,000 
schools, covering mathematics, spelling and literacy. The company uses ‘gamification’ techniques to 
encourage learners with ‘Multiverse’ for practicing multiplication and a ‘Hall of Fame’ that enables students 
to compete with other Mathletes around the world at any time.
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What about Artificial Intelligence? 
The potential for AI to disrupt the education space and the teaching profession is clearly 
significant. While we do not anticipate AI tutors replacing humans in the near or even 
medium term, we explore the potential for this technology to disrupt the existing 
system and highlight first-movers such as LAIX that have AI embedded deeply into their 
product. 

The use of AI within education could make it possible to deliver a personalised learning 
experience at a lower cost through large-scale data processing, deep analysis of user 
behaviours, speech recognition and automatic assessment, and algorithms that 
recommend the most suitable content and pedagogy.  

Exhibit 36: Implications from a shift to AI-power education Exhibit 37: Illustration of companies across the AI spectrum within 
Education in China 

Education 1.0:
Offline education

Education 2.0: 
Online human-

teacher education

Education 3.0: 
Online AI-power 

education

Teachers Human Human AI
Personalization Low At high cost High
Learning venue Physical Online Online
Learning efficacy Low Varies High
Scalability Low Median High
Operating cost High Median Low

Incremental change 

Fundamental transformation 

Internet AI 

2000 2005 2008 2011 2014 

China Distance Education Xiaobao100 (semantic interpretation) 

LAIX (speech recognition) 
Yuanfudao (adaptive practice) 

VIPKID 
DadaABC 

Hujiang.com 

1993 2001 2013 2017 

Education 1.0:  
Offline education 

Education 2.0:  
Online human-teacher 

education 

Education 3.0:  
AI-powered education 

New 
Oriental 

TAL 
Education 

English 
First  

Wall Street 
English  

Koolearn 

Xueersi.com 
Zuoyebang, 17zuoye 
(image recognition) 

51talk 
17zuoye 

TAL’s Magic Mirror /VIPKID 
(expression recognition) 

iFlytek (Mandarin assessment test) 

Source: LAIX, Goldman Sachs Global Investment Research Source: Company data, Goldman Sachs Global Investment Research
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Company spotlight: LAIX Inc.; LAIX (covered by Christine Cho)is

LAIX is an artificial intelligence (AI) company in China that provides subscription-based, personalised 
English learning products and services through its mobile platforms. Its proprietary AI-based learning 
platform feeds from the world’s largest database of English spoken by Chinese learners and differentiates 
LAIX from its competitors, delivering efficiency and convenience at a lower cost to consumers. For more 
details please see our initiation report.
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The rising importance of career-long learning 

We believe that rising automation and use of technology in the workplace will 

require the labour force to shift more frequently, either in terms of occupation or 

skill-set, throughout their career. In our view, this is likely to drive an acceleration 

in corporate spend on reskilling and upskilling, as well as individual and 

government spend on lifelong learning. Key beneficiaries of this trend include HR 

Tech players and other companies that work closely with corporates on personnel 

can expand their offering to address skills gaps, such as staffing companies and 

employment classifieds platforms.  

While the focus on learning and education is typically concentrated on school and 
university years, we also emphasise the importance of spend on training of the 
workforce. 

As technology improvements and the rise in automation and robotics reduce the 
shelf-life of traditional skill sets over the coming decades, we expect individuals will 
transition more than ever between multiple career sectors during their lifetime. In our 
view, this will lead to a flattening of the ‘learning curve’, whereby structured learning 
continues throughout an individual’s career rather than being skewed to the first 20 
years or so of life. We highlight the examples of countries such as Singapore, which has 
established a Workforce Development Agency as part of its Ministry of Manpower and 
is committed to ensure working adults have access to high-quality, industry-relevant 
training throughout their lives.  

Exhibit 38: Expenditure on education and skills training, by age and source 
US$ per capita, 2017 
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Source: OECD, US Census Bureau, US Bureau of Economic Analysis (BEA), BLS, CEA Calculations, Association for Talent Development, Carnevale et al
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Over the next 5 years, the 
US Bureau of Labor 
Statistics expects nearly 
1/3 of the US workforce to 
transfer occupations into 
new career sectors.
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We believe that the nature of lifelong learning will be more skewed to specific skills, 
either by individuals or by corporates that perceive a recruitment gap in a particular area. 
We see companies that have close relationships with employers (e.g. staffers, 
employment classifieds, B2B publishers and HR Tech providers) as well placed to 
provide reskilling services. In our view, the moves by SEEK and Axel Springer into 
e-learning markets illustrate this trend. In our view, B2B publishers such as Wolters
Kluwer, Informa and Relx are particularly well placed to provide training solutions to fill
skills gaps within the specific industries they serve given their niche content offering
and existing student-focused businesses.

While adult education offerings have typically been a stark choice between long open 
university or shorter vocational courses, we believe that ‘just in time learning’ through 
bootcamp-style training will become a more prominent solution. University Ventures 
recently reported that employers are spending as much as $30,000 to recruit new 
software developers and as much as $80,000 to recruit new nurses, paving the way for 
corporate solutions to meet these needs.  

The trend towards lifelong learning is evident in the staffing sector, representing some 
of the largest private sector employers, which have a significant focus on hiring and 
training their employees. Several companies, which directly or indirectly employ several 
hundred thousand employees (for example, more than 500,000 people at staffing 
companies such as Adecco and Randstad, or some 300,000 people globally at 
outsourcing/customer care companies such as Teleperformance) see their internal 
training processes as a key point of competitive advantage. 

Given the high churn rates in the sector (churn rate often exceeds 50% in a year), 
efficient and high-quality training is essential for keeping productivity high. Intertek, a 
testing company in Total Quality Assurance, recently acquired Alchemy (for an EV of 
close to US$0.5 bn), which focuses on People Assurance Solutions, providing 
training/assurance via technology and remote learning modules for the food industry in 
particular (with some 400 training courses available, focusing in particular on areas such 
as food safety and workplace safety). We note that Alchemy has delivered 15%-20% 
organic growth in recent years.  

Company spotlight: Wolters Kluwer; WLSNc.AS (covered by Katherine Tait)  

Wolters Kluwer, historically a leading publisher of medical and nursing textbooks has developed an 
integrated education platform combining the textbook content with adaptive learning tools. These tools 
include a virtual simulation training tool for new nurses to enable them to practice routine tasks such as 
taking blood etc. 

Company spotlight: Learning Technologies Group; LTGL.L (covered by Katherine Tait) 

LTG provides workplace digital learning and talent management services with a focus on developing its 
presence in highly regulated sectors where bespoke training is highly valued. We view the company as a 
key beneficiary of increasing corporate spend on workforce training and the shift to eLearning. 
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Randstad increased the 
number of hours of training 
per employee by 10 
hours/annum between 
2013 and 2017. 

Deutsche Post DHL, which 
employs 187k people in 
Germany, decided to 
reinvest c.€150 mn pa in 
training for its domestic 
German workforce after 
disappointing productivity 
growth in 2017/2018, 
which led to a profit 
warning during 1H2018.
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LinkedIn survey data also suggests that employers are seeking digital skills that colleges 
and universities are not addressing. In our view, the tech skills gap is not as simple as 
coding skills but reflects thousands of micro-level skills gaps. Entry-level positions 
outside the formal technology sector that manage functions such as supply chain, sales, 
marketing, customer service, finance, IT, and HR increasingly require skills such as 
Pardot (marketing), Marketo (digital marketing), Google Adwords (digital marketing), 
ZenDesk Plus (customer service), NetSuite (finance), Financial Force (finance), Workday 
(HR), and Salesforce.  

Exhibit 39: Increases across eLearning and other forms of training suggest that upskilling is a focus of the 
workplace 
What learning resource does your company use? 
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Source: LinkedIn, Goldman Sachs Global Investment Research

Exhibit 40: We forecast the global corporate learning market to 
grow at a 5% CAGR in 2018-30E 
USD bn 

Exhibit 41: The self-paced eLearning market has typically been 
skewed to North America 
Breakdown by geography, 2016 
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We believe that adding last-mile training to staffing could enable staffing companies to 
provide employers with the opportunity to ‘try before they buy.’ These staffing models 
not only refrain from charging tuition, but also hire candidates from day one of training, 
thereby guaranteeing an employment outcome. This eliminates friction for employees 
who are considering reskilling but unwilling to take the full risk of leaving another job 
and paying upfront for tuition. 

We forecast the corporate learning market to grow at a CAGR of 5% between 2018 and 
2030, driven by population trends and an acceleration of spend per employee as the 
deflationary benefits of e-learning fade, while the skills gap necessitates corporates to 
engage in higher levels of training.  

Exhibit 42: Induction training has become a higher proportion of 
overall training for staffers such as Randstad... 
Employee training hours by type 

Exhibit 43: ...and the average number of training hours has been 
increasing... 
Average training hours/employee 
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Exhibit 44: ...while the cost per hour has been falling... 
Average cost of training per hour 

Exhibit 45: ...but overall spend per candidate has been increasing 
and accelerating 
Average spend per candidate, 2011-17 in € mn 
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Last-mile training refers to 
training focused on exactly 
the technical skills that 
employers need, such as 
coding or use of specific 
SaaS platforms.
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Tension in transition: How feasible is the pivot? 

While this report has focused on the opportunities to improve both the cost equation 
and learning outcomes of education, we recognise that the reality of transition is 
extremely complicated. Challenges in the form of finite budgets, high initial hardware 
costs, a fragmented decision-making base, deeply embedded resistance to change 
among some participants, and the necessity to maintain an old system while 
implementing a new system all pose very real barriers to change.  

We believe that before a full shift into ‘The Future of Learning’ that we have outlined 
takes place, there may be a transition period that requires a higher level of spend (as 
well as political and social buy-in) in order to ultimately allow for a less capital-intensive 
ecosystem to emerge. We also appreciate that the rapid pace of technology 
development may discourage schools from investing immediately owing to concerns 
that investments in today’s technology may be obsolete tomorrow. 

Despite the significant uncertainty in how governments, households and corporates will 
react to the upcoming challenges we have outlined, we believe that the areas set to 
take share of global education spend are corporate and career-long learning, and 
companies that offer technology solutions to reduce the capital intensity of delivering 
education.  

In our view, innovation will likely begin in the areas where there is limited incumbency, 
such as lifelong and corporate learning, and come in the form of a modular introduction 
of parts of ‘The Future of Learning’. As these business models scale, we expect broader 
adoption across the learning spectrum, even in areas currently wedded to incumbent 
models.
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Appendix 

Our global education model 
We model the global education landscape from the top down, splitting the market into 
three components:  

Government spend, which includes current, capital spend and transfers, is sourced1.

from the World Bank. We use our macro team’s real GDP growth forecasts, adding
US Core PCE to each growth rate to get to a nominalised USD PPP GDP growth
rate. We then forecast government spend on a top-down basis using a % of GDP.
Globally, we have seen a moderate upward trend in government education spend as
a % of GDP, which we expect to plateau in the near term. We reflect this view over
our longer-term and more granular forecasts.

Household spend: We use data from the World Bank to generate our historical2.

values for household education spend. For our forecasts, we normalise the data
based on the population aged 0-64 in each region, using the underlying assumption
that once someone has retired they no longer invest in education and development
for non-leisure purposes. This provides us with a spend per capita figure, which we
forecast to follow a similar development path to recent history.

Corporate spend: We use industry data provider Training Industry for historical3.

regional corporate education spend. We normalise the data using forecasts for
population and those in economic activity from the World Bank to get to a corporate
spend per employee number, on which we overlay our forecasts.
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Exhibit 46: Key publicly listed education-based companies 

Ticker Company Name Country Market Cap (USD mn) GS Covered? Lead Analyst
TAL TAL Education Group China 21267 Yes Christine Cho
EDU New Oriental China 12824 Yes Christine Cho
INF.L Informa UK 12451 Yes Katherine Tait

PSON.L Pearson UK 9418 Yes Katherine Tait
BFAM Bright Horizons US 7452 Yes George K. Tong, CFA
LOPE Grand Canyon Univ. US 5731 - -

KROTY Kroton Brazil 4731 - -
CHGG Chegg US 4547 - -
SEK.AX SEEK Australia 4462 Yes Kane Hannan, CFA
TWOU 2U US 4153 Yes George K. Tong, CFA

LAGA.PA Lagardere France 3626 Yes Katherine Tait
UTG.L Unite Students UK 3148 - -

0839.HK China Edu. Group China 3032 - -
GHC Graham Holdings US 2968 - -
ATGE Adtalem Global Edu. US 2777 - -
IEL.AX IDP Australia 2687 Yes Aaron Yeoh, CFA

ESTC3.SA Estacio Brazil 2243 - -
PS Plural Sight US 2198 - -

INST Instructure US 1634 - -
LAUR Laureate Intl. Univ. US 1621 - -

SEDU3.SA SOMOS Brazil 1532 - -
1565.HK Virscend Univ. Hong Kong 1527 - -
NVT.AX navitas Australia 1452 - -

SCHL Scholastic US 1414 - -
BEDU Bright Scholar Education China 1328 Yes Christine Cho

1317.HK China Maple Leaf Edu. Systems China 1303 Yes Christine Cho
CECO Career Education US 1165 - -

1569.HK Minsheng Education China 973 - -
HLG Hailiang Education China 912 - -

6068.HK Wisdom Education China 910 - -
HMHC HMHC US 882 Yes George K. Tong, CFA

2001.Hk New Higher Education China 813 - -
STG Sunlands Online Education China 720 Yes Christine Cho

REDU RISE Education China 656 - -
LTG.L LTG Technologies UK 632 Yes Katherine Tait
LAIX LAIX China 513 Yes Christine Cho
NEW Puxin Education China 502 - -

7030.T Sprix Japan 378 Yes Yukiko Nonami
TEDU Tarena China 330 Yes Christine Cho

Source: Datastream, Goldman Sachs Global Investment Research.
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Disclosure Appendix 

Reg AC 
We, Katherine Tait, Christine Cho, George K. Tong, CFA, Yukiko Nonami, Matija Gergolet, Kane Hannan, CFA, Aaron Yeoh, CFA and Amritpal Mann, 
hereby certify that all of the views expressed in this report accurately reflect our personal views about the subject company or companies and its or 
their securities. We also certify that no part of our compensation was, is or will be, directly or indirectly, related to the specific recommendations or 
views expressed in this report. 

Unless otherwise stated, the individuals listed on the cover page of this report are analysts in Goldman Sachs’ Global Investment Research division. 

GS Factor Profile 
The Goldman Sachs Factor Profile provides investment context for a stock by comparing key attributes to the market (i.e. our coverage universe) and its 
sector peers. The four key attributes depicted are: Growth, Financial Returns, Multiple (e.g. valuation) and Integrated (a composite of Growth, Financial 
Returns and Multiple). Growth, Financial Returns and Multiple are calculated by using normalized ranks for specific metrics for each stock. The 
normalized ranks for the metrics are then averaged and converted into percentiles for the relevant attribute. The precise calculation of each metric may 
vary depending on the fiscal year, industry and region, but the standard approach is as follows: 

Growth is based on a stock’s forward-looking sales growth, EBITDA growth and EPS growth (for financial stocks, only EPS and sales growth), with a 
higher percentile indicating a higher growth company. Financial Returns is based on a stock’s forward-looking ROE, ROCE and CROCI (for financial 
stocks, only ROE), with a higher percentile indicating a company with higher financial returns. Multiple is based on a stock’s forward-looking P/E, P/B, 
price/dividend (P/D), EV/EBITDA, EV/FCF and EV/Debt Adjusted Cash Flow (DACF) (for financial stocks, only P/E, P/B and P/D), with a higher percentile 
indicating a stock trading at a higher multiple. The Integrated percentile is calculated as the average of the Growth percentile, Financial Returns 
percentile and (100% - Multiple percentile). 

Financial Returns and Multiple use the Goldman Sachs analyst forecasts at the fiscal year-end at least three quarters in the future. Growth uses inputs 
for the fiscal year at least seven quarters in the future compared with the year at least three quarters in the future (on a per-share basis for all metrics). 

For a more detailed description of how we calculate the GS Factor Profile, please contact your GS representative.  

M&A Rank 
Across our global coverage, we examine stocks using an M&A framework, considering both qualitative factors and quantitative factors (which may vary 
across sectors and regions) to incorporate the potential that certain companies could be acquired. We then assign a M&A rank as a means of scoring 
companies under our rated coverage from 1 to 3, with 1 representing high (30%-50%) probability of the company becoming an acquisition target, 2 
representing medium (15%-30%) probability and 3 representing low (0%-15%) probability. For companies ranked 1 or 2, in line with our standard 
departmental guidelines we incorporate an M&A component into our target price. M&A rank of 3 is considered immaterial and therefore does not 
factor into our price target, and may or may not be discussed in research. 

Quantum 
Quantum is Goldman Sachs’ proprietary database providing access to detailed financial statement histories, forecasts and ratios. It can be used for 
in-depth analysis of a single company, or to make comparisons between companies in different sectors and markets.  

GS SUSTAIN 
GS SUSTAIN is a global investment strategy focused on the generation of long-term alpha through identifying high quality industry leaders. The GS 
SUSTAIN 50 list includes leaders we believe to be well positioned to deliver long-term outperformance through superior returns on capital, sustainable 
competitive advantage and effective management of ESG risks vs. global industry peers. Candidates are selected largely on a combination of 
quantifiable analysis of these three aspects of corporate performance. 

Disclosures 
Coverage group(s) of stocks by primary analyst(s) 
Katherine Tait: Europe-Media. Christine Cho: China Education, Korea Consumer Staples. George K. Tong, CFA: America-Business Services, 
America-Information Services. Yukiko Nonami: Japan-Services. Matija Gergolet: Europe-Business Services. Kane Hannan, CFA: Australia-Media, 
Australia/New Zealand-Telecom. Aaron Yeoh, CFA: Australia-Small & Mid Cap. Xufa Liao, CFA: A-share Food & Beverage, A-share Media. 

A-share Food & Beverage: Anhui Gujing Distillery Co., Jiangsu King’s Luck Brewery, Jiangsu Yanghe, Kweichow Moutai, Luzhou Laojiao, Qinghai Huzhu
Barley Wine Co., Shanxi Xinghuacun Fen Wine, Sichuan Swellfun Co., Tsingtao Brewery (A), Wuliangye Yibin.

A-share Media: Alpha Group, Beijing Enlight Media Co., Beijing Gehua CATV, Beijing Hualubaina Film & TV Co., BlueFocus Communication, China South
Publishing & Media, Focus Media Information Tech, Guangdong Advertising, Huayi Brothers Media, IMAX China Holding, Jiangsu Phoenix, Oriental
Pearl, Ourpalm Co., Wanda Film, Zhejiang Huace Film & TV.

America-Business Services: 2U Inc., ADT Inc., Bright Horizons Family, BrightView Holdings, Cintas Corp., Cision Ltd., H&R Block Inc., Houghton Mifflin 
Harcourt Corp., Iron Mountain Inc., Korn/Ferry International, Manpower Group, Robert Half International Inc., ServiceMaster Global Holdings.  

America-Information Services: CoStar Group, Equifax Inc., FactSet Research Systems Inc., Gartner Inc., IHS Markit Ltd., Moody’s Corp., Nielsen 
Holdings, S&P Global Inc., Thomson Reuters Corp., Thomson Reuters Corp., Verisk Analytics Inc..  

Australia-Media: Carsales.Com, Domain Holdings Australia Ltd., News Corp., REA Group, SEEK.  

Australia-Small & Mid Cap: A2 Milk Co., A2 Milk Co., Adairs Ltd., Afterpay Touch Group, Bega Cheese Ltd., Bellamy’s Australia Ltd., Bingo Industries 
Ltd., Blackmores Ltd., Bravura Solutions Ltd., Breville Group, BWX Ltd., Costa Group, GUD Holdings, HUB24 Ltd., HUON Aquaculture Group, IDP 
Education Ltd., IMF Bentham Ltd., Ingenia Communities Group, Inghams Group, IPH Ltd., Lifestyle Communities Ltd., Megaport Ltd., MYOB Group, 
Netwealth Group, OneVue Holdings, Praemium Ltd., Premier Investments Ltd., Pushpay Holdings, Pushpay Holdings, Redbubble Ltd., Super Retail 
Group, Synlait Milk Ltd., Synlait Milk Ltd., Tassal Group, The Reject Shop Ltd..  

Australia/New Zealand-Telecom: amaysim Australia Ltd., NEXTDC Ltd, Spark New Zealand, Telstra Corp., TPG Telecom, Vocus Group. 

China Education: Bright Scholar Education Holdings, LAIX Inc., Maple Leaf Educational Systems, New Oriental Education & Technology, Sunlands 
Online Education Group, TAL Education Group, Tarena International Inc..  
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Europe-Business Services: Adecco Group, Amadeus IT Group, Austrian Post, Babcock International, bpost, Brenntag AG, Bunzl, Bureau Veritas, Capita 
Plc, CTT - Correios de Portugal, DCC Plc, Deutsche Post DHL, Elis SA, Equiniti, Eurazeo, Eurofins Scientific, Experian, Hays Plc, IMCD NV, Intertek 
Group, ISS, Loomis AB, PageGroup Plc, Poste Italiane, PostNL, Prosegur Cash SA, Prosegur Compania de Seguridad, Randstad NV, Rentokil Initial Plc, 
Royal Mail Group, Rubis, Securitas AB, SGS, Teleperformance.  

Europe-Media: Ascential Plc, Atresmedia, Auto Trader Group, Axel Springer AG, Daily Mail and General Trust, Emerald Expositions Events Inc., Informa, 
ITV Plc, JCDecaux, Lagardere, Learning Technologies Group, M6 - Metropole Television, Mediaset, Mediaset Espana, Modern Times Group, Naspers 
Ltd., Pearson, ProSiebenSat.1, Publicis, RELX Plc, RELX Plc, Rightmove Plc, RTL Group, Schibsted ASA, Scout24 AG, Stroeer SE & Co., TF1, Vivendi, 
Wolters Kluwer, WPP Plc.  

Japan-Services: Benesse Holdings, EduLab, Koshidaka Holdings, Riso Kyoiku Co., ROUND ONE, Sprix Ltd., Tokyotokeiba, TOSHO Co.. 

Korea Consumer Staples: Amorepacific, AmorePacific Group, BGF Retail Co., CJ CheilJedang, E-Mart, GS Retail Co., Hotel Shilla, KT and G, LG 
Household and Healthcare, Lotte Shopping, Orion Corp..  

Company-specific regulatory disclosures 
Compendium report: please see disclosures at http://www.gs.com/research/hedge.html. Disclosures applicable to the companies included in this 
compendium can be found in the latest relevant published research  

Distribution of ratings/investment banking relationships 
Goldman Sachs Investment Research global Equity coverage universe 

As of January 1, 2019, Goldman Sachs Global Investment Research had investment ratings on 2,945 equity securities. Goldman Sachs assigns stocks 
as Buys and Sells on various regional Investment Lists; stocks not so assigned are deemed Neutral. Such assignments equate to Buy, Hold and Sell for 
the purposes of the above disclosure required by the FINRA Rules. See ‘Ratings, Coverage groups and views and related definitions’ below. The 
Investment Banking Relationships chart reflects the percentage of subject companies within each rating category for whom Goldman Sachs has 
provided investment banking services within the previous twelve months.     

Price target and rating history chart(s) 
Compendium report: please see disclosures at http://www.gs.com/research/hedge.html. Disclosures applicable to the companies included in this 
compendium can be found in the latest relevant published research  

Regulatory disclosures 
Disclosures required by United States laws and regulations 
See company-specific regulatory disclosures above for any of the following disclosures required as to companies referred to in this report: manager or 
co-manager in a pending transaction; 1% or other ownership; compensation for certain services; types of client relationships; managed/co-managed 
public offerings in prior periods; directorships; for equity securities, market making and/or specialist role. Goldman Sachs trades or may trade as a 
principal in debt securities (or in related derivatives) of issuers discussed in this report.  

The following are additional required disclosures: Ownership and material conflicts of interest: Goldman Sachs policy prohibits its analysts, 
professionals reporting to analysts and members of their households from owning securities of any company in the analyst’s area of coverage.  
Analyst compensation:  Analysts are paid in part based on the profitability of Goldman Sachs, which includes investment banking revenues.  Analyst 
as officer or director: Goldman Sachs policy generally prohibits its analysts, persons reporting to analysts or members of their households from 
serving as an officer, director or advisor of any company in the analyst’s area of coverage.  Non-U.S. Analysts:  Non-U.S. analysts may not be 
associated persons of Goldman Sachs & Co. LLC and therefore may not be subject to FINRA Rule 2241 or FINRA Rule 2242 restrictions on 
communications with subject company, public appearances and trading securities held by the analysts.  

Distribution of ratings: See the distribution of ratings disclosure above.  Price chart: See the price chart, with changes of ratings and price targets in 
prior periods, above, or, if electronic format or if with respect to multiple companies which are the subject of this report, on the Goldman Sachs 
website at http://www.gs.com/research/hedge.html.   

Additional disclosures required under the laws and regulations of jurisdictions other than the United States 
The following disclosures are those required by the jurisdiction indicated, except to the extent already made above pursuant to United States laws and 
regulations. Australia: Goldman Sachs Australia Pty Ltd and its affiliates are not authorized deposit-taking institutions (as that term is defined in the 
Banking Act 1959 (Cth)) in Australia and do not provide banking services, nor carry on a banking business, in Australia. This research, and any access to 
it, is intended only for “wholesale clients” within the meaning of the Australian Corporations Act, unless otherwise agreed by Goldman Sachs. In 
producing research reports, members of the Global Investment Research Division of Goldman Sachs Australia may attend site visits and other 
meetings hosted by the companies and other entities which are the subject of its research reports. In some instances the costs of such site visits or 
meetings may be met in part or in whole by the issuers concerned if Goldman Sachs Australia considers it is appropriate and reasonable in the specific 
circumstances relating to the site visit or meeting. To the extent that the contents of this document contains any financial product advice, it is general 
advice only and has been prepared by Goldman Sachs without taking into account a client’s objectives, financial situation or needs. A client should, 
before acting on any such advice, consider the appropriateness of the advice having regard to the client’s own objectives, financial situation and needs. 
A copy of certain Goldman Sachs Australia and New Zealand disclosure of interests and a copy of Goldman Sachs’ Australian Sell-Side Research 
Independence Policy Statement are available at: https://www.goldmansachs.com/disclosures/australia-new-zealand/index.html.  Brazil: Disclosure 
information in relation to CVM Instruction 598 is available at http://www.gs.com/worldwide/brazil/area/gir/index.html. Where applicable, the 
Brazil-registered analyst primarily responsible for the content of this research report, as defined in Article 20 of CVM Instruction 598, is the first author 
named at the beginning of this report, unless indicated otherwise at the end of the text.  Canada: Goldman Sachs Canada Inc. is an affiliate of The 
Goldman Sachs Group Inc. and therefore is included in the company specific disclosures relating to Goldman Sachs (as defined above). Goldman Sachs 
Canada Inc. has approved of, and agreed to take responsibility for, this research report in Canada if and to the extent that Goldman Sachs Canada Inc. 
disseminates this research report to its clients.  Hong Kong: Further information on the securities of covered companies referred to in this research 
may be obtained on request from Goldman Sachs (Asia) L.L.C.  India: Further information on the subject company or companies referred to in this 
research may be obtained from Goldman Sachs (India) Securities Private Limited, Research Analyst - SEBI Registration Number INH000001493, 951-A, 
Rational House, Appasaheb Marathe Marg, Prabhadevi, Mumbai 400 025, India, Corporate Identity Number U74140MH2006FTC160634, Phone +91 22 

Rating Distribution Investment Banking Relationships

Buy Hold Sell Buy Hold Sell

Global 35% 54% 11% 65% 58% 56%
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6616 9000, Fax +91 22 6616 9001. Goldman Sachs may beneficially own 1% or more of the securities (as such term is defined in clause 2 (h) the Indian 
Securities Contracts (Regulation) Act, 1956) of the subject company or companies referred to in this research report.  Japan: See below.  Korea: This 
research, and any access to it, is intended only for “professional investors” within the meaning of the Financial Services and Capital Markets Act, 
unless otherwise agreed by Goldman Sachs. Further information on the subject company or companies referred to in this research may be obtained 
from Goldman Sachs (Asia) L.L.C., Seoul Branch.  New Zealand: Goldman Sachs New Zealand Limited and its affiliates are neither “registered banks” 
nor “deposit takers” (as defined in the Reserve Bank of New Zealand Act 1989) in New Zealand. This research, and any access to it, is intended for 
“wholesale clients” (as defined in the Financial Advisers Act 2008) unless otherwise agreed by Goldman Sachs. A copy of certain Goldman Sachs 
Australia and New Zealand disclosure of interests is available at: https://www.goldmansachs.com/disclosures/australia-new-zealand/index.html.  Russia: 
Research reports distributed in the Russian Federation are not advertising as defined in the Russian legislation, but are information and analysis not 
having product promotion as their main purpose and do not provide appraisal within the meaning of the Russian legislation on appraisal activity. 
Research reports do not constitute a personalized investment recommendation as defined in Russian laws and regulations, are not addressed to a 
specific client, and are prepared without analyzing the financial circumstances, investment profiles or risk profiles of clients. Goldman Sachs assumes 
no responsibility for any investment decisions that may be taken by a client or any other person based on this research report.  Singapore: Further 
information on the covered companies referred to in this research may be obtained from Goldman Sachs (Singapore) Pte. (Company Number: 
198602165W).  Taiwan: This material is for reference only and must not be reprinted without permission. Investors should carefully consider their own 
investment risk. Investment results are the responsibility of the individual investor.  United Kingdom: Persons who would be categorized as retail 
clients in the United Kingdom, as such term is defined in the rules of the Financial Conduct Authority, should read this research in conjunction with prior 
Goldman Sachs research on the covered companies referred to herein and should refer to the risk warnings that have been sent to them by Goldman 
Sachs International. A copy of these risks warnings, and a glossary of certain financial terms used in this report, are available from Goldman Sachs 
International on request.   

European Union: Disclosure information in relation to Article 6 (2) of the European Commission Delegated Regulation (EU) (2016/958) supplementing 
Regulation (EU) No 596/2014 of the European Parliament and of the Council with regard to regulatory technical standards for the technical 
arrangements for objective presentation of investment recommendations or other information recommending or suggesting an investment strategy 
and for disclosure of particular interests or indications of conflicts of interest is available at http://www.gs.com/disclosures/europeanpolicy.html which 
states the European Policy for Managing Conflicts of Interest in Connection with Investment Research.   

Japan: Goldman Sachs Japan Co., Ltd. is a Financial Instrument Dealer registered with the Kanto Financial Bureau under registration number Kinsho 
69, and a member of Japan Securities Dealers Association, Financial Futures Association of Japan and Type II Financial Instruments Firms Association. 
Sales and purchase of equities are subject to commission pre-determined with clients plus consumption tax. See company-specific disclosures as to 
any applicable disclosures required by Japanese stock exchanges, the Japanese Securities Dealers Association or the Japanese Securities Finance 
Company.   

Ratings, coverage groups and views and related definitions 
Buy (B), Neutral (N), Sell (S) -Analysts recommend stocks as Buys or Sells for inclusion on various regional Investment Lists. Being assigned a Buy or 
Sell on an Investment List is determined by a stock’s total return potential relative to its coverage. Any stock not assigned as a Buy or a Sell on an 
Investment List with an active rating (i.e., a  stock that is not Rating Suspended, Not Rated, Coverage Suspended or Not Covered), is deemed Neutral. 
Each regional Investment Review Committee manages various regional Investment Lists to a global guideline of 25%-35% of stocks as Buy and 
10%-15% of stocks as Sell; however, the distribution of Buys and Sells in any particular analyst’s coverage group may vary as determined by the 
regional Investment Review Committee. Additionally, each Investment Review Committee manages Regional Conviction lists, which represent 
investment recommendations focused on the size of the total return potential and/or the likelihood of the realization of the return across their 
respective areas of coverage.  The addition or removal of stocks from such Conviction lists do not represent a change in the analysts’ investment rating 
for such stocks.    

Total return potential represents the upside or downside differential between the current share price and the price target, including all paid or 
anticipated dividends, expected during the time horizon associated with the price target. Price targets are required for all covered stocks. The total 
return potential, price target and associated time horizon are stated in each report adding or reiterating an Investment List membership.  

Coverage groups and views: A list of all stocks in each coverage group is available by primary analyst, stock and coverage group at 
http://www.gs.com/research/hedge.html. The analyst assigns one of the following coverage views which represents the analyst’s investment outlook 
on the coverage group relative to the group’s historical fundamentals and/or valuation.  Attractive (A). The investment outlook over the following 12 
months is favorable relative to the coverage group’s historical fundamentals and/or valuation.  Neutral (N). The investment outlook over the following 
12 months is neutral relative to the coverage group’s historical fundamentals and/or valuation.  Cautious (C). The investment outlook over the following 
12 months is unfavorable relative to the coverage group’s historical fundamentals and/or valuation.   

Not Rated (NR). The investment rating and target price have been removed pursuant to Goldman Sachs policy when Goldman Sachs is acting in an 
advisory capacity in a merger or strategic transaction involving this company and in certain other circumstances.  Rating Suspended (RS). Goldman 
Sachs Research has suspended the investment rating and price target for this stock, because there is not a sufficient fundamental basis for 
determining, or there are legal, regulatory or policy constraints around publishing, an investment rating or target. The previous investment rating and 
price target, if any, are no longer in effect for this stock and should not be relied upon.  Coverage Suspended (CS). Goldman Sachs has suspended 
coverage of this company.  Not Covered (NC). Goldman Sachs does not cover this company.  Not Available or Not Applicable (NA). The information 
is not available for display or is not applicable.  Not Meaningful (NM). The information is not meaningful and is therefore excluded.   

Global product; distributing entities 
The Global Investment Research Division of Goldman Sachs produces and distributes research products for clients of Goldman Sachs on a global basis. 
Analysts based in Goldman Sachs offices around the world produce equity research on industries and companies, and research on macroeconomics, 
currencies, commodities and portfolio strategy. This research is disseminated in Australia by Goldman Sachs Australia Pty Ltd (ABN 21 006 797 897); in 
Brazil by Goldman Sachs do Brasil Corretora de Títulos e Valores Mobiliários S.A.; Ombudsman Goldman Sachs Brazil: 0800 727 5764 and / or 
ouvidoriagoldmansachs@gs.com. Available Weekdays (except holidays), from 9am to 6pm. Ouvidoria Goldman Sachs Brasil: 0800 727 5764 e/ou 
ouvidoriagoldmansachs@gs.com. Horário de funcionamento: segunda-feira à sexta-feira (exceto feriados), das 9h às 18h; in Canada by either Goldman 
Sachs Canada Inc. or Goldman Sachs & Co. LLC; in Hong Kong by Goldman Sachs (Asia) L.L.C.; in India by Goldman Sachs (India) Securities Private 
Ltd.; in Japan by Goldman Sachs Japan Co., Ltd.; in the Republic of Korea by Goldman Sachs (Asia) L.L.C., Seoul Branch; in New Zealand by Goldman 
Sachs New Zealand Limited; in Russia by OOO Goldman Sachs; in Singapore by Goldman Sachs (Singapore) Pte. (Company Number: 198602165W); 
and in the United States of America by Goldman Sachs & Co. LLC. Goldman Sachs International has approved this research in connection with its 
distribution in the United Kingdom and European Union.  

European Union: Goldman Sachs International authorised by the Prudential Regulation Authority and regulated by the Financial Conduct Authority and 
the Prudential Regulation Authority, has approved this research in connection with its distribution in the European Union and United Kingdom; Goldman 
Sachs AG and Goldman Sachs International Zweigniederlassung Frankfurt, regulated by the Bundesanstalt für Finanzdienstleistungsaufsicht, may also 
distribute research in Germany.  
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General disclosures 
This research is for our clients only. Other than disclosures relating to Goldman Sachs, this research is based on current public information that we 
consider reliable, but we do not represent it is accurate or complete, and it should not be relied on as such. The information, opinions, estimates and 
forecasts contained herein are as of the date hereof and are subject to change without prior notification. We seek to update our research as 
appropriate, but various regulations may prevent us from doing so. Other than certain industry reports published on a periodic basis, the large majority 
of reports are published at irregular intervals as appropriate in the analyst’s judgment. 

Goldman Sachs conducts a global full-service, integrated investment banking, investment management, and brokerage business. We have investment 
banking and other business relationships with a substantial percentage of the companies covered by our Global Investment Research Division. 
Goldman Sachs & Co. LLC, the United States broker dealer, is a member of SIPC (http://www.sipc.org).  

Our salespeople, traders, and other professionals may provide oral or written market commentary or trading strategies to our clients and principal 
trading desks that reflect opinions that are contrary to the opinions expressed in this research. Our asset management area, principal trading desks and 
investing businesses may make investment decisions that are inconsistent with the recommendations or views expressed in this research. 

The analysts named in this report may have from time to time discussed with our clients, including Goldman Sachs salespersons and traders, or may 
discuss in this report, trading strategies that reference catalysts or events that may have a near-term impact on the market price of the equity securities 
discussed in this report, which impact may be directionally counter to the analyst’s published price target expectations for such stocks. Any such 
trading strategies are distinct from and do not affect the analyst’s fundamental equity rating for such stocks, which rating reflects a stock’s return 
potential relative to its coverage group as described herein. 

We and our affiliates, officers, directors, and employees, excluding equity and credit analysts, will from time to time have long or short positions in, act 
as principal in, and buy or sell, the securities or derivatives, if any, referred to in this research.  

The views attributed to third party presenters at Goldman Sachs arranged conferences, including individuals from other parts of Goldman Sachs, do not 
necessarily reflect those of Global Investment Research and are not an official view of Goldman Sachs. 

Any third party referenced herein, including any salespeople, traders and other professionals or members of their household, may have positions in the 
products mentioned that are inconsistent with the views expressed by analysts named in this report. 

This research is not an offer to sell or the solicitation of an offer to buy any security in any jurisdiction where such an offer or solicitation would be 
illegal. It does not constitute a personal recommendation or take into account the particular investment objectives, financial situations, or needs of 
individual clients. Clients should consider whether any advice or recommendation in this research is suitable for their particular circumstances and, if 
appropriate, seek professional advice, including tax advice. The price and value of investments referred to in this research and the income from them 
may fluctuate. Past performance is not a guide to future performance, future returns are not guaranteed, and a loss of original capital may occur. 
Fluctuations in exchange rates could have adverse effects on the value or price of, or income derived from, certain investments.  

Certain transactions, including those involving futures, options, and other derivatives, give rise to substantial risk and are not suitable for all investors. 
Investors should review current options disclosure documents which are available from Goldman Sachs sales representatives or at 
http://www.theocc.com/about/publications/character-risks.jsp. Transaction costs may be significant in option strategies calling for multiple purchase and 
sales of options such as spreads. Supporting documentation will be supplied upon request.  

Differing Levels of Service provided by Global Investment Research: The level and types of services provided to you by the Global Investment 
Research division of GS may vary as compared to that provided to internal and other external clients of GS, depending on various factors including your 
individual preferences as to the frequency and manner of receiving communication, your risk profile and investment focus and perspective (e.g., 
marketwide, sector specific, long term, short term), the size and scope of your overall client relationship with GS, and legal and regulatory constraints.  
As an example, certain clients may request to receive notifications when research on specific securities is published, and certain clients may request 
that specific data underlying analysts’ fundamental analysis available on our internal client websites be delivered to them electronically through data 
feeds or otherwise. No change to an analyst’s fundamental research views (e.g., ratings, price targets, or material changes to earnings estimates for 
equity securities), will be communicated to any client prior to inclusion of such information in a research report broadly disseminated through electronic 
publication to our internal client websites or through other means, as necessary, to all clients who are entitled to receive such reports. 

All research reports are disseminated and available to all clients simultaneously through electronic publication to our internal client websites. Not all 
research content is redistributed to our clients or available to third-party aggregators, nor is Goldman Sachs responsible for the redistribution of our 
research by third party aggregators. For research, models or other data related to one or more securities, markets or asset classes (including related 
services) that may be available to you, please contact your GS representative or go to http://research.gs.com. 

Disclosure information is also available at http://www.gs.com/research/hedge.html or from Research Compliance, 200 West Street, New York, NY 
10282. 

© 2019 Goldman Sachs.  

No part of this material may be (i) copied, photocopied or duplicated in any form by any means or (ii) redistributed without the prior written 
consent of The Goldman Sachs Group, Inc.  
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https://research.gs.com/content/research/subjects/8561b377-97b9-4bc2-9a97-3d80bdafd43f.html
https://research.gs.com/content/research/subjects/8561b377-97b9-4bc2-9a97-3d80bdafd43f.html
https://research.gs.com/content/research/en/reports/2018/09/17/70a7170e-5c5e-4e56-8a21-034e0919d7e6.html
https://research.gs.com/content/research/en/reports/2019/03/06/aa10d902-f8de-452c-b103-42f1192d6387.html
https://research.gs.com/content/research/en/reports/2018/06/04/da8b53ac-0d57-4517-831d-ca1e33c49493.html
https://research.gs.com/content/research/en/reports/2018/10/15/8753f2fa-e443-4c45-b916-d676c494a40a.html
https://research.gs.com/content/research/en/reports/2018/01/28/ffa90864-d27f-45bb-8e64-1909b8c0d473.pdf
https://research.gs.com/content/research/en/reports/2018/04/10/91ded49e-f125-4c65-84f0-7c879fa4b27b.html
https://research.gs.com/content/research/themes/5g.html
https://research.gs.com/content/research/en/reports/2018/11/15/a57a3c60-8f66-43b3-9c54-20e247e44962.html
https://research.gs.com/content/research/en/reports/2017/11/12/c2e70fa4-7110-4912-9980-74d6727c86a8.pdf
https://research.gs.com/content/research/en/reports/2018/06/26/cbdf5978-87ec-4685-90b9-c47f3a4e7548.html
https://research.gs.com/content/research/en/reports/2018/03/11/8ccf93d5-8a0c-4282-a72e-033a76d2b86d.pdf
https://research.gs.com/content/research/en/reports/2017/04/18/ec03407d-8519-4a28-9803-19c3e0dc073e.pdf
https://research.gs.com/content/research/subjects/e7f122da-27c6-11df-89b6-00215acf383a.html
https://research.gs.com/content/research/en/reports/2018/06/10/fd60e2ad-2a52-48eb-8c6f-0af3cc13fce6.pdf
https://research.gs.com/content/research/en/reports/2018/04/16/5b5d26c5-0e41-45b5-9dd1-7763341d101c.html
https://research.gs.com/content/research/en/reports/2018/09/04/1a494581-5467-49c3-ba1f-3b4359ad292e.html
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https://360.gs.com/gs/portal/home/fdk/?st=1&n=/portal/announcement/research/europeanpassport
https://research.gs.com/content/research/subjects/5beda2f0-7557-41c4-ace3-c513e980d94e.html
https://research.gs.com/content/research/themes/ceemea-focus-list.html
https://research.gs.com/content/research/products/3e0fb7cc-cabc-11e1-816d-00215acf383a.html
https://research.gs.com/content/research/themes/carbon.html
https://research.gs.com/content/research/en/reports/2018/09/05/92cdf687-7354-4447-a93f-716ea28ae2a5.html
https://research.gs.com/content/research/en/reports/2018/10/24/868e7627-1460-48fe-8642-6b11a4438da7.html
https://research.gs.com/content/research/themes/music.html
https://research.gs.com/content/research/themes/music.html
https://research.gs.com/content/research/en/reports/2017/10/10/46bbe7e3-81ad-42d7-b614-692561d2a8bc.pdf
https://research.gs.com/content/research/en/reports/2017/07/06/db422199-5545-40fe-b1a5-9d18e476b55b.pdf
https://research.gs.com/content/research/en/reports/2017/10/18/f7e6b448-a1ee-494f-97c5-a143c04a8128.pdf
https://research.gs.com/content/research/en/reports/2018/10/30/aad76784-8206-4c68-b355-f9c092d96c02.html
https://research.gs.com/content/research/en/reports/2017/08/31/88924b5b-ba30-4fd2-8c6c-cbc45d5bd7a5.pdf
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