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Foreword

"Imagination is more important than knowledge...

...Knowledge is limited. Imagination encircles the world."
With this memorable statement, the Swiss German
physicist and philosopher Albert Einstein anticipated with
great prescience the development of our modern
Knowledge Society — not just its enormous opportunities,
but also its challenges.

Einstein's foresight in identifying the important
technological, physical and also social trends well ahead
of his time highlights the important role that imagination
plays in our Knowledge Society. How else would Einstein
have been able to come up with so many ground-breaking
ideas? He can't have learned them in the classroom. The
ability to come with a radically new idea, along with the
capacity to evaluate and classify, will probably always be
unique to humans.

But we repeatedly tend to overlook this basic insight. The
processing power of our computers doubles every two
years. The unit costs for computing power are falling in
inverse proportion, dropping by half every two years. This
phenomenon is known as Moore's Law, after the person
who first discovered it. Five years ago the most powerful
computer in the world had the computing power of a
mouse's brain. Nowadays the world's most powerful
computer has the processing capability of the human
brain — it is able to think for itself, learn languages and
answer unexpected, open-ended questions. Its
development represents a quantum leap in modern
information technology. In future all scientific and
technological challenges which can be somehow classed
as problems of knowledge will also follow Moore's Law.
The development of our Knowledge Society probably
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presents the most complex — and perhaps the most
exciting — structural change in the history of civilisation.

But first we also need to be mindful of the limitations of
this development. Particularly in the new Knowledge
Society, the power of imagination, practical application
and holistic thinking will become more important than
ever before. A good education provides the foundation for
this; knowledge and technology can provide us with
invaluable support as well. But as always, it's vital to get
the balance right. Today Einstein’s body of philosophical
and scientific work is still as contemporary and
inspirational as it has ever been.

I hope you will find our latest study thought-provoking and
entertaining.

Regards

W‘J“J/Z’m—l

Burkhard P. Varnholt
Chief Investment Officer and
Executive Committee Member
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Knowledge Society as a megatrend

We are in the midst of a social and economic transformation: the transition to the "Knowledge Society" will be at
least as important as the previous monumental shift from an agricultural to an industrial society. Knowledge
Society is a megatrend that opens up investment opportunities in the areas of education and communications
technology, as long as consideration is given to the sustainability credentials of companies.

Knowledge Society as a megatrend

The term "Knowledge Society" describes the increasing
importance of education, know-how and information for
our economy and society as a whole. The concept was
introduced by sociologists in the 60s and 70s and since
then has developed into a separate area of research.
Sociologists predict that the transition to the Knowledge
Society will be at least as meaningful as the earlier shift
from an agricultural to an industrial society. Knowledge
Society has become a buzzword in politics as well.
Politicians of all colours use it extensively — mostly with
positive connotations — in connection with the promotion
of education or Information & Communications
Technology (ICT). It is only in the investment community
that this theme has attracted very little attention to date.
This study presents the most important aspects of the
Knowledge Society and identifies exciting growth markets
and investment opportunities, while still paying close
attention to sustainability risks.

Knowledge is key in the global process of structural
change

The Knowledge Society is an expression of global
structural change. The international division of labour
triggered a strong spurt in industrialisation, with the
creation of many new jobs, in numerous developing and
newly industrialised countries. Developed economies
outsourced their traditional manufacturing industries in
order to concentrate increasingly on their comparative
advantages in the areas of business where know-how and
information are most vital. But international competition
is growing even in this area, and emerging economies are
catching up. This is confirmed by the rapid growth in call
centres and the software industry in India, for example.
Knowledge - in the form of better education and
availability of information - is therefore becoming
increasingly important as a location advantage in global
competition.

Education and information are development factors
Better education and improved access to information are
production factors that help to boost economic
development on the one hand. But they are also wealth
and development factors in emerging and newly
industrialised countries. Access to education is a human
right and symptomatic of rising living standards. Access
to information is essential for social and political
development, as demonstrated so dramatically by the
recent political unrest in many Arab countries. Education
and access to information therefore help to narrow the
gap between the living standards of industrialised and
developing countries, and also contribute towards global
sustainable development.

Investment opportunities...

Certain business segments stand to benefit from the
megatrend Knowledge Society and will experience higher
than average growth. These include education providers,
telecommunication  companies, manufacturers  of
telecoms equipment, network infrastructure and data
storage, and software companies specialising in data
security and organisation.

... with new sustainability challenges

But the Knowledge Society also brings new challenges
with it. These include, for example, data protection and
security as well as the energy consumption of
communications technologies, and the quality of, and
access to, educational resources. To really benefit from
the investment opportunities created by the megatrend
Knowledge Society, it is therefore important to carefully
identify attractive companies using the support tool of
sustainability analysis.
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Knowledge is a key factor in international

competition

With advancing globalisation, industrialised nations have concentrated on knowledge-intensive business segments
and outsourced their mass and industrial production to countries with low wage costs. Knowledge is thus
becoming a central success factor in international competition. But developing and newly industrialised countries
are also catching up in the areas of education, research & development (R&D) and information & communications
technologies (ICT). The transition to a Knowledge Society is also underway in developing and newly industrialised
economies. This is leading to a more socially balanced distribution of global wealth. At the same time, however,
industrialised nations are losing their leading edge when it comes to knowledge, and global competition is

intensifying in knowledge-intensive areas of commerce.

Knowledge Society and globalisation

The economies of developing and newly industrialised
countries have made up a lot of ground in recent years.
That's good news from a sustainability viewpoint, as it
helps to reduce the massive gap between the living
standards of developing and industrialised countries. This
catch-up process began with the intensification of
international division of labour, i.e. globalisation: in the
industrialised nations, companies in industrial sectors
outsourced the manufacture of mass products and
concentrated instead on knowledge-intensive areas. The
economic argument for doing so is based on the principle
of comparative competitive advantage: each company
should make whatever it does best relatively speaking.

Fig. 1: Change in per capita GDP by country group (PPP,
2005 USD)
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Knowledge is becoming the most important production
factor

Knowledge is the most important resource of our post-
industrial society. Its importance is growing dramatically,
alongside the classic production factors of arable land,
capital and labour (Fig. 2). It includes data and knowledge
that can be formulated and documented, i.e. patents,
business processes, databases, etc. This knowledge is
being constantly added to by R&D, but also by continuous
innovation and improvements in processes and products.

Fig. 2: Importance of production factors
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Knowledge is an integral part of work

The nature of work has changed as well. Work is no
longer the provision of manpower that can be easily
substituted and can be measured in terms of output of
industrial products per working hour. Nowadays it is a
knowledge-intensive activity undertaken by a workforce
producing an intangible output. The know-how required in



the Knowledge Society is becoming increasingly complex
and specialised. Employees must continuously acquire
this know-how through practical training and experience.
They also need to be prepared to use this knowledge in a
creative and profitable way for their company. For
companies in the Knowledge Society, the training and
motivation of their workforce is more important than ever
before.

ICT as the backbone

In addition to the increasing importance of knowledge
and the greater complexity and specialisation of work,
Information & Communications Technologies (ICT) now
plays a central role in the Knowledge Society. This is also
the distinguishing feature from earlier forms of society in
which knowledge also played a vital role: thanks to ICT,
information has become a mass product and is
universally available.

Knowledge is a success factor in international
competition

Know-how is becoming a strategic success factor.
Governments and countries are investing heavily in
education and R&D. On average OECD countries spend
6% of their GDP on education, and most industrialised
countries spend more than 2% of GDP on research &
development (Fig. 3: R&D spending as a percentage of
GDP). Given the international division of labour,
developing and newly industrialised countries currently
spend far less on research and development. Even so,
the trend is starting to turn here as well. China, for
example, is one of the transition economies to have
steadily increased its investments in R&D. The
transformation to a Knowledge Society is also underway
in developing and newly industrialised economies, albeit
with a slight delay. If developed countries and their
corporations are to hold onto their comparative
competitive edge in knowledge-intensive activities, they
need to invest heavily in training and the dissemination of
knowledge throughout the population.

Knowledge is a key factor in international competition

Fig. 3: R&D spending as a percentage of GDP
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Developing countries catching up
Even knowledge-intensive activities are now starting to be
outsourced from industrialised nations, in other words
not just mass products but services as well. The most
obvious example is the numerous call centres and
software firms in India that work for companies in Europe
and the USA. The Knowledge Society was a vital
prerequisite for this development in two respects. First, a
sufficient number of well-qualified people had to be
available. Second, it was ICT that made it possible in the
first place to serve global clients from a call centre based
in India at a competitive price. But this trend still has a
long way to go. Knowledge-intensive industries are
increasingly being established in developing countries as
well. In Asia, original equipment manufacturers (OEMSs)
are moving upstream in the production chain. They are
not only handling production, but also product
development, and are starting to build up their own
brands. New universities and research institutes are
being opened and R&D spending stepped up. This means
that international competition is being waged increasingly
on the basis of knowledge, and is steadily intensifying.
Developed countries are facing competition and have to
come up with strategies for remaining competitive. In
high-tech, innovative industries, competitive advantages
can be rapidly eroded. Product development times are
getting shorter and shorter in the ICT sector, and
business models are shifting away from equipment
manufacture towards complete solutions - hardware,
software and content. Apple has shown the way in mobile
telephony: Nokia, the long-standing market leader, has
seen its market share crumble from 47% to 25% in the
space of just two years.



Globalisation becoming more socially balanced

As developing countries battle to catch up, competitive
pressure is intensifying and the gap is steadily narrowing
between the living standards of rich and poor countries,
leading to more sustainable development worldwide. In
the initial globalisation phase, labour-intensive work was
offshored to developing and newly industrialised
countries in a bid to take advantage of low wage costs.
Initially this accelerated the pace of economic growth
without significantly improving the living standards of the
population as a whole. Only recently have wages
gradually increased and wealth been distributed more
evenly. Various factors have contributed to this: the
shortage of manpower in various developing countries,
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and also pressure from consumers and industry for
products manufactured in a fairer working environment
have led to an improvement in employment conditions.
The transition to a Knowledge Society currently under way
in developing and newly industrialised countries as well is
the next stage in this process. It brings with it higher
standards of education and more skilled jobs. UNESCO
sees the Knowledge Society as "a way to humanise the
globalisation process”. The impact of the Knowledge
Society is such that the benefits of international division
of labour benefit a wider section of the population,
thereby leading to a more socially balanced distribution of
wealth.
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Knowledge is a central component of human capital. As international competition intensifies, human capital will
increasingly become a key factor. Companies are experiencing growing demand for specialists and skilled workers.
Investment in education is thus high on the political agenda, since it is an important attribute for the
attractiveness of a production location. Training is therefore becoming a growth market. However, investment

opportunities are limited and carry political risks.

A vibrant economy needs a skilled workforce

In developed countries, the structural transformation of
the economy from manual labour to knowledge-intensive
activities is already well advanced. This transition is not
only occurring between the different sectors, but within
the industries themselves. Work tasks are becoming
more complex and require a higher degree of
specialisation. Companies need specialists and highly
qualified employees, and demand for them in the job
market is soaring. The availability of qualified employees
is a crucial factor when making a decision on business
location.

Education increases productivity

Overall investments in education help to increase
productivity: If the population spends on average an extra
year in education, this results in a 4.6% increase in GDP
in the OECD countries. In industrialised nations, the
average period of education today is more than twice as
long as it was a century ago (Fig. 4: Number of years
spent in education). And this trend is continuing, with the
widely publicised concept of "lifelong learning".

Fig. 4: Number of years spent in education

1913 1950 m 1973 1992 m 2008

USA France Japan* Netherlands

* Estimate for 2008, Source: OECD

By acquiring more qualifications, employees can boost
their income and reduce the risk of becoming
unemployed. In the OECD region, for example, the risk of
unemployment for university graduates is 6.5 percentage
points lower than people with secondary school
qualifications.

Education as a measure of prosperity

But education not only helps to improve economic
productivity. The level of education reflects the knowledge
acquired by a nation's population. Education allows
people to participate in public and political life and is
synonymous with a decent standard of living. Education is
therefore an expression of a country's prosperity and as
such is included in comprehensive wealth surveys. The
UN's Human Development Indicator, for example,
measures the wealth of the country using three different
components: economic wealth, the health of the
population, and their educational level.

Fig. 5 Human Development Indicator — subindex
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14
0.9 4

0.7 4 /

0.6 4

0.5 4
0.4 4
0.3 4
0.2 4
0.1+

0

1970 1975 1980 1985 1990 1995 2000 2005 2010

—Brazil China —Ghana
e Nepal Niger e Saudi Arabia
—UK = United States

Japan
Switzerland

Source: UNO



Education as a development factor

Most industrialised nations have enjoyed a relatively high
standard of education for many years. In the last few
decades, however, numerous developing and newly
industrialised countries have made up a lot of ground,
having started from a much lower level (Fig. 5). Improving
educational standards for a broad section of the
population directly contributes to closing the global
wealth gap, and subsequently encourages sustainable
development. But action still needs to be taken, as the
level of education in most emerging markets still falls
well short of that in industrialised nations. In countries
such as Brazil, India and China, the proportion of the
relevant age group in further education is not even half as
high as France, Finland or the USA (Fig 6).

Fig. 6: Percentage of students in the relevant age group
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Education is a political priority

The expansion of education is a central plank in the long-
term planning of most countries. The goal of the Europe
2020 Strategy, for example, is to make sure at least 40%
of 30-34 year-olds have a tertiary level qualification. And
President Obama wants the USA to have the highest
percentage of college graduates in the world by 2020.

Investing in education

The trend towards more education therefore not only has
positive social and economic effects, thereby contributing
to sustainable development, but is also a growth sector
due to rising demand and strong political backing. In
many countries the education sector is managed entirely
by the state. The possibility of investors benefiting from
this growth market therefore hinges on a relatively limited
selection of private educational establishments. These
are an interesting alternative for governments seeking to
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expand their education offering quickly and efficiently.
Private educational models also look more attractive as
public budgets become increasingly stretched. The one
thing common to all countries is that the education
sector is strictly regulated and is therefore exposed to
associated political risks, such as changes in support or
incentives.

USA

The USA is the most mature market for what are known
as "for-profit" universities. Universities such as Apollo or
Strayer Education have already built up a long tradition in
the USA and are listed on the stock market. Apollo and
Strayer Education (both included in Sarasin's sustainable
investment universe) are two of the biggest for-profit
universities and offer a wide range of study courses. By
offering a more flexible and tailor-made study program
than most state-run universities, they mainly appeal to
working adults and minorities. In recent years, however,
the advent of online study courses has seen numerous
imitators appear on the scene, some of them of dubious
quality. The US government, which indirectly co-finances
these universities via study credits, is due to take action
by introducing new regulations. The uncertainty
surrounding the protracted outcome of the legislative
procedure was very damaging to the share prices of
these companies. In the long term, however, the steady
rise in the number of students and the tight public budget
constraints suggest that at least the traditional, well-
established for-profit universities will continue to do well
in the future.

Brazil

Brazil's education sector was deregulated in 1999. The
subsequent intensive competition made education more
affordable particularly for the middle and lower middle
classes. Up to 2010, however, students had to finance
most of their own higher education because of the very
limited availability of student loans. Recently passed
regulation (FIES) provides much easier access to student
loans and should open up higher education to a broader
section of the population. The proportion of the relevant
age group in further education in Brazil is still
comparatively low. Although population growth has eased
off slightly, student figures should rise now that financing
is more readily available. Profitability has also improved
following a steady wave of consolidation in the sector.
Anhanguera Educacional and Kroton are Brazil's biggest



listed education companies and have been rated as
sustainable by Bank Sarasin.

Sustainability aspects of education

The contribution that educational establishments make to
sustainable development can vary significantly. This
throws up risks and rewards in the long-term which are
also relevant to investors. ldentifying and assessing
these sustainability aspects is a set component of Bank
Sarasin's sustainable investment approach.

Access to education: Access to education is defined
as a basic human right. Even less privileged sections
of the population should have access to affordable

education.

Quality of education: The quality of education and
teaching must be assured. This includes in particular
well-trained teaching staff and good study courses.

Access to education

Access to education is above all a question of cost. In a
comparison of costs, profit-oriented establishments do
not always come off worse than state-run institutions. In
the USA, for example, private non-profit universities are
by far the most expensive. Many Ivy League universities
have also acquired a reputation for accepting students
based on factors other than their academic ability. State
universities and for-profit institutions are more or less the
same when it comes to costs, although the latter's costs
tend to be slightly lower on average. By focusing on
working adults and minorities, Apollo and Strayer
Education provide an education to certain sections of the
population that would otherwise be neglected by the
state education system. In Brazil private institutions also
enrich the available educational opportunities, especially
because access to public universities is controlled by
strict admission tests that are not entirely transparent.
The Brazilian universities Anhanguera Educacional and
Kroton therefore help to improve access to education by
enabling young people from the middle and lower middle
classes to study. Access to education is not so fair in
other countries: in China, for instance, some Chinese
universities only offer a very strict program of study
restricted to an elite upper class.

Quality of education:
Not just access to education, but also the quality of
education is an important sustainability aspect.
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Measuring success is difficult, because educational
systems are very different across the world. There has
been a degree of harmonisation in further education, with
the Bologna Reform. The purpose of the new system is to
provide greater transparency for universities and to this
end puts them in direct competition with each other in
order to facilitate comparison. The PISA studies compare
the educational level of 15-year-old pupils in OECD
countries and a number of partner states. These studies
have been carried out since 2000 and have elicited a
strong media reaction in many countries. These
responses show that people are well aware of the
significance of the quality of education in their country. In
the Knowledge Society, countries measure each other by
the quality of their education systems, and there are still
significant differences between them. There is still room
for improvement in the USA and Brazil especially (Fig. 7).
However, private education establishments can only
make a contribution to this if they stand up in a quality
comparison. In the USA, private universities are
accredited by the public authorities. This already
guarantees a certain degree of quality. This is not
necessarily the case in countries that are less developed
and more susceptible to corruption. There are many
different indicators for measuring quality such as student
dropout rates, student loan repayment rates, teaching
staff per student, extra salaries for graduates, etc. These
are all very difficult to interpret, however, because they
are influenced by numerous external factors.
Furthermore, only a handful of universities report these
figures in a transparent way. The only exception is Apollo,
which publishes an annual academic report on study
quality, access and affordability. Because of the lack of
transparency in the private education sector, the only way
to assess institutions is on the basis of public
perceptions. Universities mentioned previously have a
good reputation in the market and have not received
significant criticism in the press due to their poor quality.
One example of a country where there could well be
interesting investment opportunities in the education
sector, but there unfortunately seems to be insufficient
evidence of a decent quality of education, is India.



Fig.7 : PISA study: Reading ability of 15-year-olds
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Knowledge presupposes access to information

Communications technologies are the backbone of every Knowledge Society. In developing countries, access to
the Internet and other modern communications technologies provides better social and economic development
opportunities. The narrowing of the "digital divide" between developing and industrialised countries in access to
communications technologies is the declared aim of the UN and most other countries. This requires substantial
investments and targets new customer groups. The main beneficiaries will be the manufacturers of infrastructure
as well as telecoms companies serving these new customer groups.

Information and Communications Technologies
stimulate economic growth, ...

New Information and Communications Technologies (ICT)
play a vital role as the technological backbone of the
Knowledge Society. ICT includes communication
equipment such as radio, TV, mobile phones, hardware
and software for computers and networks, satellite
systems and all the associated services and
applications. In the national economy, these underlying
technologies help to boost productivity. On the one hand
they increase efficiency by automating, simplifying or
speeding up existing production processes. This effect is
well supported by empirical evidence from IT-intensive
sectors in the USA. In Europe the evidence is not clear
yet, which may be down to the fact that information
technologies are not as prevalent and the population is
less skilled at using them. But ICT also helps to improve
existing products and create entirely new products. In this
way it makes an important contribution to economic
growth. Video on demand, apps on the iPhone or
e-banking are just some of the new services that above
all offer convenience as well as entertainment.

How ICT improves productivity: Inditex case study

Through the strategic use of ICT, Inditex, the Spanish
clothing retailer (Zara shops), has managed to gain a
competitive edge in a highly standardised sector: the
manufacture and sale of fashion clothing. Inditex has
been able to integrate the customer into the production
and distribution process by gathering, analysing and
using real-time information on purchases and market
trends. The latest statistics it gathers on a daily basis
on purchases and client requirements allow Inditex to
gear production and design to emerging trends. In
addition, the fashion range on sale in retail outlets can
be updated far more quickly. This would be impossible
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without the use of ICT as a strategic component in the
overall business process.

...encourage more sustainable consumption...

The new communications technologies also increase the
transparency of product properties and product
manufacturers for consumers. Given the nature of the
globalised production chain, for some time it has been
pretty impossible to get a clear overview of the
manufacturing process with all the different companies,
contractors and subcontractors involved. Thanks to wider
access to the Internet and other new communication
tools, consumers can track down detailed information on
producers and products. Among others, this includes
reports by NGOs on environmental or social failings in the
supply chain of fashion retailers, such as child labour
used in the manufacture of sports shoes in Asia.
Consumers are therefore able to find out in a relatively
short space of time exactly how a company conducts
itself. Information on the sustainability credentials of
companies is also being distributed more frequently and
to more people through the medium of Twitter. This helps
to raise general awareness of sustainability. Modern
communications technology is therefore helping to
promote knowledge and transparency, thus contributing
to more sustainable consumption.

...and speed up political and social development

Recent events in the Arab region have highlighted in a
very dramatic way the important role that communications
technologies play in political developments. The use of
Facebook, Twitter and other social media platforms
played a key role in the collapse of the old regime in
Tunisia. Many of the protests, for example, were
organised directly using such platforms. Advocates of
these platforms even describe these events as a social



media revolution. The Wiki-Leaks site has also caused a
stir worldwide with its highly controversial publication of
very politically sensitive information and disclosure of
grievances needing to be redressed.

Digital divide

The ICT infrastructure is still significantly underdeveloped
in many emerging economies. The expansion of ICT could
produce exceptional benefits for these countries. Just as
the expansion of railways in the 19th century was a major
catalyst for the Industrial Revolution, the ongoing
expansion of the ICT infrastructure is preparing the way
for a modern Knowledge Society. In those days it was
goods traffic that was key, and nowadays it is data traffic.
As shown in Fig. 11, countries with low to medium
incomes derive the most economic benefit from an
expansion of their ICT infrastructure.

Fig.8: Increase in GDP growth as result of a 10%
improvement in telecoms network coverage
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Access to the Internet and other modern ICT resources
therefore contributes towards better social and economic
development opportunities in emerging markets, and
ultimately towards sustainable development as well.
Discrepancies in ICT access — both between different
sections of society and between industrialised and
developing countries — are known as the "digital divide".
Reducing this gap is one of the pledges made by the UN
in its Millennium Development Goals. The International
Telecommunications Union measures this digital divide,
on behalf of the UN, based on the International ICT
Development Indicators (IDI). Figure 9 shows the
fragmented state of ICT development across the globe.
The expansion of the telecom infrastructure in emerging
markets and the global expansion of broadband Internet
help to reduce this digital divide.

Knowledge presupposes access to information

Fig. 9: International ICT Development Indicator (IDI)
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"Voice telephony"

The expansion of voice telephony - traditional phone
calls, in other words — is a priority in developing countries
especially. Increasing telephone coverage for the
population by 10% leads to a 0.8% increase in the rate of
economic growth (Fig. 8). This statistic is very important
for two reasons. On the one hand it is relatively easy to
improve coverage because the level of market
penetration is still low and very little cost is involved. On
the other hand, these contributions to growth have a
cumulative exponential impact over the years, and thus
make a major contribution to increasing economic output.
Mobile  telephony  offers  particularly  promising
development potential: Regions with a very poor fixed
network infrastructure can simply by-pass this stage and
move straight on to mobile technology. This avoids the
expensive and lengthy process of laying telephone cables
and wires. Just a few mobile phone masts, which are
significantly cheaper, are often enough to provide
satisfactory mobile phone coverage, not only in urban
centres — network coverage is already relatively good
there even in emerging markets — but also in rural areas.
In Africa especially, mobile phone coverage for the rural
population has advanced significantly from less than 10%
at the start of 2000 to more than 50% in 2008 (Fig. 10).
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Fig.10 : Mobile phone coverage for the rural population
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Network equipment manufacturers offer attractive
investment opportunities

The improved mobile phone coverage should not divert
attention away from existing problems. There are already
capacity bottlenecks in many regions. There are three
reasons for this:

e Number of users is increasing

e These users are making more calls

e Demand is rising for data services (e.g. Internet)

The higher traffic volumes require substantial investment
to be made in the mobile phone infrastructure. The most
active companies here tend to be the large network
equipment manufacturers such as Ericsson, Nokia,
Alcatel-Lucent and increasingly Chinese companies such
as Huawei or ZTE. Ericsson and ZTE generate the bulk of
their revenues from network infrastructure, and Nokia
about a third of its revenues (Nokia Siemens Networks).
All these companies, apart from the unlisted Huawei, are
rated as sustainable by Bank Sarasin.

Use of mobile phones

Numerous studies have proven the social and economic
benefit of mobile phones. Robert Jensen of Harvard
University analysed historical data to show that the
efficiency of the local market for fish improved in parallel
with the spread of mobile phone coverage along the
coast of Kerala in southern India over the period 1997-
2001. By using mobile phones, the fishermen were able
to check prices and demand in different ports while still
out at sea. This prevents the situation of docking in a
harbour where the fish could not be sold. This helped to
reduce the quantities of waste and the price volatility:
consumer prices fell by 4% while the fishermen's income
rose 8%. In many developing countries a series of
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innovative mobile phone services have been launched,
such as health advice, recommendations for farmers,
banking services (see box below) etc, leading to the
creation of new markets for services.

M-PESA case study

M-PESA is a mobile phone based money transfer
service. It was launched in Kenya in 2007 by Safaricom,
a subsidiary of Vodafone (included in Sarasin's
sustainable investment universe). In December 2010
the service had over 13 million users. The increased
speed, simplicity and security of money transfers by
mobile phone offer enormous social and economic
benefits. The fees are lower than those charged by
banks, and there are no expenses incurred by having to
physically travel to the nearest bank. This allows money
to be transferred more conveniently and more often. In
rural areas where money is transferred by mobile
phone, incomes have risen by 30%.

Many more users — but low revenues per user

In many developing countries the expansion of network
coverage is causing a rapid rise in the number of mobile
phone users. As prices for mobile phones continue to
fall, they are becoming more affordable for poorer
sections of the population as well. Manufacturers of
handsets such as Nokia, the Sony-Ericsson joint venture,
Samsung Electronics (all in Sarasin's sustainable
investment universe with the exception of Sony) are
benefiting from the rapid increase in mobile phone
customers. As disposable incomes rise, these will be
important markets for the future. Local mobile phone
providers also stand to benefit: thanks to the use of pre-
paid phonecards, they don't have to worry whether their
clients are good for credit. However, most of these users
generate only minimal revenues. In other words, the rate
of customer growth is high while margins remain low. A
cost-efficient business model is required here. The Indian
telecom operator Bharti Airtel (included in Sarasin's
sustainable investment universe) has achieved this by
outsourcing many of its activities. All the IT tasks, for
example are handled by IBM, while the network is
operated by Ericsson and Nokia. With costs so tight,
there are inevitably capacity bottlenecks as well. Many
mobile  networks, including Bharti Airtel's, are
overstretched and desperately need to expand.



Internet and data networks

Of all the technologies illustrated in Fig. 8, the Internet is
the one that offers the biggest boost to growth. The
expansion of broadband in particular creates a massive
increase in work productivity and allows new services to
flourish such as E-Commerce, E-Banking, E-Government

Knowledge presupposes access to information

and E-Health. E-Health is considered to be potentially the
most important application for broadband use. Fig. 11
illustrates the new medical possibilities provided by
higher data transfer capacity and what bandwidths are
required for this.

Fig. 11: Expanded bandwidth creates new medical possibilities
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For private Internet users, these high bandwidths are still
a pipe dream for the time being. Even in developed
countries, not every household is linked to the Internet
with a sufficiently fast connection. As recently as 2010,
26% of all Europeans had never used the Internet at all.
However, the expansion of digital networks is very high on
the political agenda. In the economic development
program Europe 2020, for example, the Digital Agenda is
one of seven flagship initiatives. This includes the
expansion of broadband Internet and the creation of a
harmonised market for online services. Around two thirds
of the population have access to broadband Internet in
the USA. Since 2009 the USA has also been
implementing a comprehensive National Broadband Plan.
These programs have encouraged the rapid growth of the
broadband market. In developed countries, there are now
25 Internet connections per 100 residents (Fig. 12). The
comparative rate of growth in emerging and newly
industrialised countries has been very sluggish to date,
and the figure is still less than five broadband
connections per 100 residents. But the pace of growth is

Fortgeschrittene Systeme zur
Unterstiitzung bei klinischen
Entscheidungen

Professionelle
Fernausbildung

Source: J.Dal Molin, OECD

also expected to pick up in these countries over the next
few years.

Fig. 12: Fixed broadband connections per 100 residents
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Converging technologies

"Triple Play" or even "Quadruple Play" offerings are in
fashion. These are packages for fixed-line phone, TV and
Internet (triple play), with the addition of mobile telephony
in the case of the quadruple play. This has been made
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possible by the technological shift from analogue to
digital data transmission. With digital transmission, it is
unimportant whether the TV signal, for example, is sent
over the airwaves, telephone wires or cable TV. This
encourages healthy competition between
telecommunications companies, public and private cable
companies, satellite companies and other players
capable of offering the relevant technologies.

Investments are currently being made in the following

broadband technologies:

e DSL (Digital Subscription Line) ADSL, VDSL (typical
download speeds: 50 MBit/s): the most common
technologies. Fibre-optic cables up to the nearest
exchange, then copper wires for the final metres into
the household.

e Coaxial cable (100 MBit/s), TV cable network

e Fibre optic cable into the household (FTTH) (1
GBit/s), available in some cities

e LTE (Long Term Evolution) (100 MBIt/s) transmission
via mobile phone network. Only available in a few
cities. Transition to 4G mobile network

Investment opportunities and risks

Consumers benefit from the diversified offering and price
reductions driven by competition. But the situation is less
clear for the actual providers of telecom services. The
expansion of the broadband infrastructure requires
billions of dollars of investment. Who has to pay for this
investment, and who stands to gain from it, depends on
exactly how the regulator defines the framework
conditions. Telephone and network companies are facing
the prospect of having to make substantial investments
but in many countries they still have no guarantee as to
how much they will get back in the form of future profits.
For the most part, they are still holding back from
expanding their networks. The much publicised expansion
of the fibre-optic network has ground to a halt in every
country. BT is the only company to have made a clear
commitment to a broadband strategy. Deutsche Telekom
made a tentative start, but has since put expansion on
hold for the time being. Manufacturers of infrastructure
equipment are the main beneficiaries of the expansion.
Of the companies included in Bank Sarasin's sustainable
investment universe, for example, Cisco offers corporate
customers and network operators a broad range of
network equipment. Manufacturers of cables (fibre-optic,
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coaxial, etc.) such as Corning or Huber & Suhner are also
benefiting from the expansion of the infrastructure.

Sustainability aspects for telecom operators, network
equipment manufacturers, and mobile phone producers
Energy efficiency: Operating networks consumes a
lot of energy
Electronic waste: Hazardous substances in
equipment (heavy metals, halogenated compounds,
etc.)
Censorship: Restrictions on Internet access in

countries with repressive regimes (e. g. China)
Equipment and services for low-income groups in the
population

Data protection

Working conditions for employees and suppliers

Energy consumption

Equipment manufacturers are working hard to improve
their technology in order to satisfy the energy appetite of
telecom networks and devices. They are all trying to
reduce energy consumption since this represents a
significant proportion of operating costs. Ericsson, for

example, has managed to reduce the energy
consumption per capacity unit (measured by CO,
footprint) by 50% since 2006. Network equipment

suppliers Sony-Ericsson and Nokia have been singled out
as sustainability leaders by Greenpeace in view of their
measures and targets for increasing the energy efficiency
of their products and eliminating hazardous substances.
In 2008 Cisco set up a separate research Department to
improve the environmental performance of its equipment.
Among the telecom companies, Deutsche Telekom and
BT both have fairly comprehensive environmental
strategies and have made steady progress in improving
the energy efficiency of their networks. As far as Telecom
companies in developing and newly industrialised
countries are concerned, however, there is often not
enough money to invest in energy-efficient network
infrastructures. Even so, the newly installed networks still
tend to be relatively efficient thanks to technological
advances. In addition, alternative energies are much in
demand in regions with an unreliable power supply, partly
for economic reasons as well. Many companies are
experimenting with solar and wind power for their
transmitters.



Action required on electronic waste

In a bid to reduce the amount of electronic waste, most
telecom companies have introduced take-back systems
to recycle their devices either directly through sales
outlets or via stateregulated takeback programs
(especially in the EU). But the take-back quotas are very
low, especially in developing countries. On the other
hand, devices tend to be used several times and for
longer periods in these countries. Manufacturers of
mobile phones and other electronic equipment were
forced to eliminate lead and five other hazardous
substances from their devices by 2006 in order to satisfy
the requirements of the European directive 'Restriction of
Hazardous Substances’ (RoHS). Many manufacturers
have implemented this directive on a global basis and
some of them are working on eliminating other potentially
critical substances such as PVC and halogenated flame
retardants. In doing so, they are anticipating the
introduction of stricter legal requirements and avoiding
the associated costs in future.

Devices for low-income groups

In industrialised countries, there are already 116 mobile
phone connections for every 100 inhabitants. The market
is saturated. In future, growth will be concentrated in
developing and newly industrialised countries where the
mobile penetration rates are still much lower. To tap into
these future markets, companies need to offer devices
and solutions tailored to local circumstances and needs,
which above all must also be affordable for poorer
sections of the population. Nokia, for example, develops
many of its ultracheap mobile handsets in India. Some of
them have special features such as the possibility of
connecting an external aerial in regions with poor network
coverage or programs that offer convenient monitoring of
call duration and costs. Ericsson also has a number of
special and very affordable devices in its portfolio.
Because one of the biggest problems for telecom network
coverage in remote regions is the availability of power,
Ericsson has started to use renewable energies. Ericsson
was also responsible for installing the network for
Garmeenphone, the biggest mobile provider in
Bangladesh (joint venture between a microfinance
organisation and Telenor).

Data protection
Customers expect telecom services to offer watertight

data protection, and take it for granted. This is difficult to
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assess from outside the company, because very few
telecom operators disclose relevant information. As a
rule, data protection does not become a distinguishing
feature in the telecoms arena until there are serious
failings. Deutsche Telekom bore the brunt of some very
negative press in 2005 and 2006 when it lost the data of
18 million clients and was then involved in a scandal
where it was caught spying on its own employees. The
trust of both clients and employees was badly dented.
Even today, the company is still trying to overcome this
scandal and has spent considerable resources doing so.
In the meantime, however, Deutsche Telekom has an
excellent data protection concept and is one of the few
companies in the telecom industry to provide transparent
reporting on this issue.

Censorship and working conditions

As mentioned previously, the new communications
technologies — and the Internet especially — give a broad
section of the population access to information and
thereby contribute towards greater transparency and the
democratisation process. For this reason, the
governments of a number of repressive countries such as
China and Iran operate comprehensive programs
designed to block certain contents or spy on users. In
China the network specialist Cisco, the search engine
Google and the software company Microsoft have been
criticised since 2004 by Amnesty International and other
activists because their technologies and programs have
been used by those governments for censorship
purposes. China also blocks social networks such as
Facebook, Twitter and Google's YouTube. Legal
proceedings have been instigated against a number of
companies. In addition to the reputation risks associated
with such NGO campaigns, these accusations also carry
a significant cost risk (even if the legal cases do not have
much chance of succeeding). The only company to react
to this so far has been Google, who announced its
effective withdrawal from the Chinese search engine
market. Other companies such as Cisco claim that they
only sell standard products to China and cannot influence
their use. The telecommunications company China Mobile
has also stepped up the censorship of content on its
mobile phone network and its rating has been
downgraded to 'non-sustainable’ by Sarasin Sustainability
Research. Back in 2009 the network specialist Nokia
Siemens Networks used the same argument to respond
to criticisms that it had supplied technology to the Iranian
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government that allowed them to eavesdrop on
dissidents. There were subsequently calls in Iran to
boycott Nokia mobile phones. The analysis and avoidance
of such risks is therefore important for companies not
only from a sustainability viewpoint, but also for financial
reasons.

Electromagnetic radiation
Electromagnetic radiation occurs when radio signals are

transmitted via mobile phones and transmitter masts.
This radiation is suspected of possibly causing brain
tumours. Many mobile phone companies are funding
research into this claim, but their results cannot be
considered to be unbiased. Recently this topic has
attracted fresh attention after the electromagnetic
radiation emitted by mobile phones was classed as
"potentially  carcinogenic" by the World Health
Organization (WHO). Companies active in the telecoms
industry face financial risks if they are obliged to alter the
technology to comply with stricter radiation limits or, in
the worst-case scenario, if they face compensation
claims from mobile phone users who develop cancer. A
number of mobile phone producers are already offering
handsets with very low radiation levels. It's very difficult
for customers to know what to do, however, because
many telecom companies do not publish information on
the radiation figures for the phones they sell and do not
educate users sufficiently on the potential health risks.

Social standards

As in the electronics industry as a whole, when
manufacturing ITC equipment there is a general tendency
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towards offshoring production to developing countries or
even to completely outsource it to contract
manufacturers. By doing so, telecoms providers have
managed to cut their production costs, but at the same
time have partly ceded control of their own production
chain. In recent years working conditions have been
repeatedly criticised in China and other south-east Asian
countries where electronic goods are manufactured: low
wages with poor job security, and workers prevented from
joining a trade union. Recently the press has been full of
horror stories, including suicides and work accidents in
the Chinese factories of Foxconn, a large Taiwanese
contract manufacturer that makes products for Apple,
Nokia and other electronics giants. These incidents result
in reputation risks which can be quite substantial
particularly for consumer electronics companies that
increasingly depend on a strong brand image. Leading
providers of consumer communications technologies
such as Apple, LG and Samsung Electronics, as well as
network technology providers like Cisco, have signed up
to the industry initiative Electronic Industry Citizenship
Coalition (EICC), which is committed to minimum social
standards in the supply chain. It also supports the
implementation of these standards, partly through
providing appropriate audit programs. Other companies
such as Nokia have required their suppliers for some
years now to meet minimum social and environmental
standards and carry out relevant surveys and on-site
inspections.
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The new information and communications technologies also bring new challenges with them. For us to be able to
find our way through the mountain of information and data that makes up our information society, we have to rely
on many complementary services such as search engines, media, antivirus software, etc. Companies able to offer
the appropriate services and products actually stand to benefit from the growing volumes of information.

Data overload

Wiring into the Knowledge Society, as made possible not
only through education but by the technologies and
companies mentioned previously, is a basic precondition
for boosting productivity and raising living standards. But
alongside the exciting opportunities there are also new
risks and challenges. The advent of ICT has unleashed a
huge flood of data and information. And because the
number of Internet users worldwide continues to soar,
this flood of information will continue to grow (Fig. 13).
Handling this flood of data, along with the associated
risks and threats, is becoming increasingly important.

Fig. 13: No. of Internet users (millions)
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Data storage

The digital universe, in other words the quantity of digital
information produced and reproduced, is already more
than one zetabyte, (10 to the power of 21 bhytes). If all
this data were to be stored on DVDs, there would be
enough to build two piles stretching from the Earth to the
Moon. By 2020 this flood of data is forecast to grow to
35 zetabytes (Fig. 14: Digital universe set to grow by a
factor of 40 by 2020), which would produce a pile of
DVDs reaching halfway to Mars. Demand for data storage
is growing, and with it the growth opportunities for

manufacturers of storage systems. EMC, a US provider of
storage systems, commands around 30% of the global
market and benefits directly from rising demand. Due to
the ever more stringent demands on storage and
computers, these systems are being increasingly
outsourced to specialist companies in centralised data
centres. This is known as cloud computing. This not only
increases efficiency, but can be adapted much more
quickly to changing requirements. IBM, the world's
biggest provider of software and IT services, is active in
this field. The company operates more than 450 data
centres. But an investment in data storage also carries
risks. Because storage has now become a commodity
product, there is enormous competitive pressure. This
has driven down prices and increased margin pressure
for memory chips and products.

Fig. 14: Digital universe set to grow by a factor of 40 by
2020

* Note: 1 zetabyte (ZB) = 1 trillion gigabytes
Source: IDC, EMC
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Sustainability aspects of data storage
o Employees: production in low-wage countries (working
conditions), dependency on specialists.
Competition: competitive behaviour (price-fixing,
pricing, illegal product bundling, intellectual property
rights)

Data security: data must not be lost, damaged or
stolen

Energy efficiency: the operation of data centres and
storage media consumes a lot of energy

Intensive competitive pressure has forced companies
active in this area to slash costs. Many of them have
offshored their production and development to low-wage
countries and have been repeatedly criticised by NGOs
for poor working conditions. Furthermore, the business is
extremely cyclical. When business picks up, skilled
workers can soon be in short supply. Companies are
heavily dependent on the motivation and innovative
powers of their workforce. It is therefore essential for
companies to have a human resources strategy that
takes into consideration the cyclical nature of the
business and is capable of attracting and retaining
qualified personnel. IBM has numerous social guidelines
and also performs regular checks on its suppliers. EMC
also offers decent employment conditions. In the IT
industry, intensive pressure between rival firms has
repeatedly led to dishonest competitive behaviour. A
record fine of EUR 1.4 billion was imposed on Microsoft,
for example, for contravening anti-trust laws. No such
violations have been recorded for IBM or EMC in recent
years. Nor have there been any major setbacks in the
area of data security. As far as energy efficiency is
concerned, IBM especially has managed to establish a
good reputation in this field. With its Big Green Project
launched in 2007, IBM was quick to commit to "green"
data centres and has a reputation as the most
environmentally friendly IT company.

Search engines and social media platforms

Information not only needs to be stored but also located
and exchanged. Search engines such as Google, Yahoo
and Baidu trawl the Internet periodically and compile an
index of this information. Social media platforms such as
Twitter, YouTube and Facebook allow information to be
exchanged between social groups. As the number of
global Internet users constantly increases, so too does
demand for such services. Search engines and social
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media platforms have now become indispensable and are
encouraging social changes such as much stronger
networking and more rapid access to a multitude of
information. Despite the many positive aspects and new
possibilities created by these companies, the
sustainability risks still pre-dominate in most cases. Of
the companies named above only Google is rated as
sustainable.

Fig. 15: Internet statistics

Data volume 5m TB
e Of which indexed by Google 200 TB (0.004%)
No. of Internet addresses (domains) 193m
Active Facebook users 700m
Video downloads on YouTube per day 2bn
Twitter users 200m

Sources: Google, Twitter, Facebook, YouTube

Sustainability aspects for search engines and social

media platforms
Data protection: protection of data privacy and
personal data

Censorship: search engines decide what information
is found on the Internet

There have to be clearly defined limits on the exchange of
information, particularly when it comes to protecting
personal privacy. However, the business model of search
engine companies is based on collecting as much data
on users as possible, and then making money out of this
information. Here the company may intrude into sensitive
and personal areas such as e-mail correspondence or
social networks. Google and Facebook are thus accused
of sometimes acting as 'data pirates’. Google was
recently in the headlines for the footage it recorded as it
mapped the streets of many cities for its Google Street
View service. Although it does offer some useful
applications, this service invades personal privacy and
makes it easier for criminals to plan burglaries, for
example. Because these companies are often breaking
into new territory with their innovative ideas, they are also
exposed the risk of public criticism and legal regulation.
On the one hand this means consistently high growth
potential thanks to innovation, but on the other the
possibility of financial penalties in the form of fines or
remedial work in response to external pressure. Search
engines also play a key role in the censorship of Internet
content in repressive countries such as China (see



above) and are therefore the object of public criticism as
well.

Data protection and data security as a business

In 2006 Deutsche Telekom was the focus of media
attention when it lost the data of 18 million clients, and
in 2011 Sony announced it had lost the data of 100
million clients. These failings highlight the controversial
aspects of handling personal data in particular. The
public sector is not spared either: Stuxnet is of the first
computer viruses that have been created specifically to
attack industry software. Experts suspect that this 'worm’
virus was designed as a means of attack on Iran's
nuclear program. The market research company Gartner
even predicts that the infrastructure of one of the G20
member states will be put out of action and damaged by
online sabotage by the year 2015. Private users are not
adequately protected either. For example, many
smartphones containing private data and used for making
e-payments can be hacked into relatively easily. With the
increasing networking of the Knowledge Society, the
threat of attacks by computer systems is entering a new
dimension. Individuals, companies and governments
must invest in adequate protection, as hackers can inflict
enormous damage. The sort of data losses experienced
at Sony can result in hotline and call centre costs of
around CHF 1 per customer and cause enormous damage
to the company's reputation. Furthermore there are the
additional costs for potential legal proceedings or
compensation claims if credit card data are affected as
well. Every new data failure highlights the inadequate
level of protection and triggers a fresh wave of
investment in data protection and data security. If the
sort of large-scale attack predicted by Gartner does
materialise, this will provide an additional boost to the
industry, similar to the airline security after the 9/11
terrorist attacks in 2001. These additional investments
will benefit the providers of antivirus software such as
Symantec (Norton) or McAfee (now part of Intel), both of
which are included in Sarasin's sustainable investment
universe.

Sustainability aspects of data security and data
protection
o Quality/reliability of data protection

e Energy efficiency

Organisation of information and knowledge

Media process the mountains of data and distribute
information to a mass audience

In the Knowledge Society, the media play a central role in
disseminating information. Compared with Internet
search engines, they are further downstream in the
process of organising and categorising knowledge and
information. The media do not limit themselves to the
searching and categorisation of data, but go one step
further by selecting and analysing information. They
decide which topics to report on and which to ignore, and
therefore act as a 'gatekeeper'. Media with reliable
information therefore have a key role to play in society,
not only on a day-to-day basis but especially in crisis
situations such as the latest civil unrest in the Middle
East. With the help of daily newspapers, radio, journals
and even specialist publications, along with a growing
number of Internet-based electronic media, we expand
our knowledge, form opinions, make decisions and seek
entertainment.

Sustainability aspects of the media
e Quality and reliability of content

¢ Independence and freedom of reporting

The quality and reliability of content is the media
industry's primary social responsibility. This extends to
such diverse content as contained in news bulletins, talk
shows or stock market data, and issues such as the
protection of minors and private data, or ethical
responsibility in advertising and PR. Companies such as
the New York Times, Pearson (publisher of the Financial
Times) and Wolters Kluwer (specialist publisher in the
fields of law, economics, tax and health) excel through
the high quality of their journalism and socially important
content. By contrast, the publisher Axel Springer has not
made it into Sarasin's universe of sustainable
investments.
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Fig. 16: Population by degree of press freedom

2,981,550,000 in
Not Free countries
(43%)

2,868,070,000 in
Partly Free
countries (42%)

1,034,780,000 in
Free countries
(15%)

Source: Freedom House

However, only one in six people currently live in a country
where there is freedom of the press (Fig. 16). In the
media industry, the control and ownership of publications
have always been a particularly sensitive issue. Here it is
not simply a question of shareholders keen to steadily
increase the return on their investment, but rather: Who
should, and is allowed to, exercise influence over the
content of media products? Or to put it another way: How
independent are the opinions of news editors, publishers
and TV stations, and how powerful is the voice of their
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owner? Industrial conglomerates such as Italy's CIR
(Compagnie Industriali Riunite) or the French armament
groups Lagardére and Dassault also control media
companies. Owners such as the Springer family (Bild) or
Rupert Murdoch (News Corp) are modern-day media
barons who are controversial figures due to the huge
influence they wield and their complex web of personal
interests.

Sustainable investment opportunities

Business and society as a whole have not yet fully
appreciated the scale of the challenges and threats
presented by the Knowledge Society, such as the flood of
data, potential information overload and the protection of
personal data. Companies that fail to give due
consideration to these risks run the danger of suffering
financial losses. Specialised companies offering
solutions to cater for the challenges of the Knowledge
Society — and at the same time take into account the
relevant sustainability risks — can look forward to strong
demand and are appealing to investors committed to
sustainability.
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