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Foreword

Dear reader,

The world is in a process of change
and development. Not only is tech-
nology advancing, but the environ-
ment as well as political, social and
economic systems are constantly
changing. To respond, it is important
to look ahead so as to recognise and
take advantage of opportunities as
well as detect and minimise risks to
mitigate negative consequences.

In this context, the use of natural
resources plays a key role: people use
natural resources such as energy, land,
water or various raw materials to an
ever greater extent. This use is not
without consequence: the climate is
changing, pollutants accumulate in the
environment, raw material extraction
is becoming more and more complex,
and biological diversity is threatened.
Due to the impact of human activities,
some argue that our current era should
be called the “Anthropocene” — the

age of humans. Although many global
processes and developments are caused
by human activity, some become
independent and accelerate once they
have been ignited by human activi-

ty. Climate change is one of the most
pressing manifestations of this: global
warming — caused by the anthropogen-
ic greenhouse effect - is increasing,
leading to an accumulation of extreme
weather events, a rise in sea levels

and further desertification. We have
long since recognised these so-called
global megatrends, which also include
demographic change, urbanisation and
global marketisation. In addition to
these, other trends are now just emerg-
ing that are likely to influence future
developments in as yet unknown ways.

A forward looking and precautionary
resource and environmental policy

has to take into account not only
megatrends but also emergent devel-
opments. We must detect and observe
emerging trends critically in order to be
able to design appropriate responses.
Sustainable resource policy must con-
sider that in the future an increasing
number of people will rely on natural
resources, while simultaneously ease of
access will decline: for example, agri-
cultural land will degrade further, more
forests will be converted into mono-
cultures, raw materials will be locked
in buildings and infrastructure, and
natural deposits will become increas-
ingly difficult and expensive to develop.

Thus, sustainable resource policy
means more than simply mitigat-
ing negative environmental effects.
It involves working proactively and
taking precautions to ensure that
the economy does not run out of raw



materials, that resources are extract-
ed in an environmentally friendly
and socially responsible manner,

and that the material dependence of
economic activity is reduced. Sustain-
able resource policy must consider
global responsibility and shape the
distribution of resources equitably.
All imported raw materials should be
obtained in compliance with minimum
environmental and social standards.

Achieving these goals in a changing
environment is a key challenge for
sustainable and modern resource
policy. In order to navigate and plan
ahead, it is useful to scan the horizon
for relevant developments. Detecting
threats and opportunities early extends
the time for adequate reactions and
prudent adaptations. From the hori-
zon scanning we can expect many
relevant developments for resource
policy in the socio-economic and
socio-cultural arenas. This is good
news, as trends in those systems

are influenced — and thus possibly
controlled — by humans. Therefore, the
act of scanning the horizon for new

trends is not so much about megatrends
such as demographic developments
and climate change, but on emerging
issues such as changes in the working
world, macroeconomic and financial
systems, or human dietary choices

— all of which offer starting points

for resource policy transformation.

We cannot and do not want to pre-
dict the future, but we can adjust to
developments as early as possible.
This report was prepared as part of
the project "Models, potentials and
long-term scenarios for resource effi-
ciency" (SimRess). It presents devel-
opments and trends that may have an
impact on the design of sustainable
resource efficiency policy. These trends
should raise awareness for future
developments. They show potential
opportunities, but also risks for the
development of policy. This report is
intended to illustrate what is coming
our way and enrich the further devel-
opment of the German and European
resource policy with new perspectives.

I'wish you an enjoyable and interesting read!

Harry Lehmann

Head of Department I, Federal Environment Agency (UBA)
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Why should you read this trend analysis? How was it created?

In the future, will we live in the city or the countryside?
Will we rely on traditional models of growth and
consumption or will we develop alternative, more
sustainable lifestyles? Will we work longer, more

and increasingly faster, or will we strive for more

free time and quality of life? Does digitisation rob

us of our privacy, or does it allow consumers more
transparency and influence? How can German resource
policy respond to these possible developments?

This report looks at trends that a forward-thinking
national resource policy should consider. The focus
is on (German) national trends, but global trends are
discussed wherever relevant to national concerns.

These trends will determine how we live and work
in the future. Their further development, however,
is uncertain. This analysis can help outline possible
future paths of various sectors of society and, thus,
better shape a forward-looking resource policy.

This report summarises trends into 12 major trend
themes. Often a theme has a dominant arc of develop-
ment, however there are always countertrends as well.
Which development eventually prevails depends on a
variety of societal, economic and political factors and
decisions. The trend analysis supports recognising the
opportunities, risks and niche developments early on
and, by doing so, can help develop a course of action.

The report also considers trends’ interactions with
each other: they involve complex causal relationships
and connections that mutually influence, drive or
counteract one another. Possible connections and
interactions between trends and trend themes are
explored comprehensively in a separate section.

This report seeks to raise awareness of and antici-
pate potential relevant developments, while taking
interactions between them into account. Readers
can thus use the findings in their respective field,

tackling emerging opportunities and risks early
on. Forward-looking resource policy can profit
from this, as it supports longer term action and
can reveal useful new alliances among actors.

How was this trend analysis undertaken?

A segment of the field of “future studies,” trend
analysis investigates “possible, desirable, and likely
future developments and design options as well as
their requirements.” This analysis thus takes into
consideration social, economic and technical develop-
ments. First, the research team examined individual
trends in newspaper and Internet research, summa-
rising them into trend themes. The trend themes were
confirmed, supplemented and concretised in an expert
workshop and via expert interviews. Finally, research-
ers investigated each trend theme for its connection to
other individual trends and trend themes, assessing
its resource and environmental relevance as well as
identifying possible entry points for resource policy.

The 12 trend themes condense over 300 identified
individual trends. Global and national megatrends
such as demographic change, climate change or
Germany’s energy transition (“Energiewende”) were
deliberately excluded from the analysis, because these
themes have been researched intensively. The research
also excludes a separate theme on energy in general,
as the many trends within that issue are beyond the
scope of this analysis. Instead, relevant energy-related
trends were included in several places in other trend
themes. Where relevant, impacts of megatrends are
considered in the themes; for example, the trans-
formation of the German labour market cannot be
understood without examining demographic change.
Finally, the analysis does not endeavour to be compre-
hensive with respect to the trends contained in each
theme. Rather, the selection focused both on domi-
nant trends and on possible emerging niche trends.

1| Kreibich, Rolf, 1995. Zukunftsforschung. In: Tietz, Bruno (et al.), Handwdrterbuch des Marketing, Stuttgart.




Who is this trend analysis for and how is it best read?

This report is geared towards experts in the fields
of resource and sustainability policy. Given the
variety of themes, however, it is also interesting for
professionals in other fields and the general public.
Depending on the interests and expertise of the
reader, it is possible to select certain trend themes
and then move on to other trends and trend themes
to which they are linked. Links in the electronic
version as well as references in the print version
make it easier to jump between different themes.

The trend theme descriptions are structured as

follows:

» Each trend theme begins with a short
introduction of the particular theme in which the
most important developments are summarised.
The first page also shows:

» A radar chart with a qualitative scale from 1 =
low to 5 = high to provide an initial assessment,

»

»

»

» The “status quo” of the trends in each theme
— supported by figures where possible.
» A description of the resource
and environmental relevance
of the theme’s trends.
Under the heading “In motion: trends and
developments” trends are examined more closely.
The trend theme description then lists
possible entry points for resource
policy which can either strengthen the
respective trends or counteract them.
In conclusion, the figure Links to other
trend themes lists some of the interactions
of individual trends with other trend themes.
The list reveals interactions with and causal
chains to other trend themes. These are
highlighted throughout the descriptions in the
following form — (also see “trend theme x”).

according to the authors of the respective
section, of resource and environmental
relevance, political manageability as well
as the degree of linkage to other themes. In

Chapter 4 is devoted to an in-depth analysis of trend
interaction: 30 highly individual driving trends

are combined into three thematic clusters and their
causal relationships and positive feedback loops are

addition, the chart shows whether the trends
in the trend theme are more likely to drive
other individual trends and trend themes,
or whether they will be driven themselves.

Terms

Trends/individual trends

Atrend describes developments that have been
observed for some time which indicate more
long-term, non-cyclical — but often statistically
recordable — general movements of change.?

Trend themes

Trend themes summarise relevant trends for
specific fields of action or sectors and take
into account existing causal relationships.

Megatrends

Megatrends are long-term transformation
processes that fundamentally affect social,
economic, political and technological areas
and can be observed over decades.?

visualised and explained.

2| Horx, M., 2014. URL http://www.horx.com/Zukunftsforschung/2-02.aspx, visited on 14. August 2014.
3| Z_Punkt, 2014. URL http://www.z-punkt.de/megatrendanalyse.html, visited on 14. August 2014.
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Summary of trend themes

Trend theme 1

Urbanisation

Global population is increasingly concentrated in
cities. On one hand, this has led to the spread of urban
consumption and behaviour patterns combined with
an increase in resource requirements. On the other
hand, higher population density offers significant

potential for resource and energy efficiency.

Status quo

Today, over half of mankind lives in cities. However,
there are major differences in the degree of urban
population globally: in Europe over 70% of the
population lives in urban areas, whereas the figure

is 45% for Asia and 40% for Africa [1]. Urbanisation
— defined as an increasing percentage of population
living in an urban environment - is usually the result
of rural residents migrating to the city [2].*° Cities
have always been traffic hubs as well as centres for
business, culture and innovation. Key cultural and

economic developments emerged in urban centres [3].

Cities host a highly diversified and organised labour
force, which contributes to cities’ economic success
[4]. Cities cover only around 6% of the Earth’s land
mass [5] but generate over 80% of global GDP [6].

resource and
environmental
relevance

passive effect
(driven by)

political
control

active effect

(driving) degree of intercon-

nectedness

The high population density in cities leads to high
material flows: on one hand, the population in
cities must be supplied with material — on the other
hand, this population creates waste that must be
disposed of outside the urban space. At the same
time, density increases the potential for conflict:
epidemics and catastrophes pose a greater threat.

In Germany, 77% of all people live in cities® or
semi-urban areas.’” In recent history, a counter
development emerged: between 2005 and 2007,
semi-urban and even rural areas recorded a slight
growth whereas urban areas experienced a slight
decrease in population [7]. During the last 60 years,
the land area required for residential and trans-

port purposes has more than doubled. In 2012, 74
hectares per day were re-zoned for these purposes,
mostly at the expense of agriculture and arable land.

4| Other definitions focus on the growth of cities without the influx from rural area or the spatial expansion of cities.

5| “Urban” is defined differently in various countries and organisations, which has a significant effect on the data. Economic approaches
are often aimed at the employed population (agriculture vs. production and service sector), geographic approaches at the density. New
administrative divisions have an effect on national statistics as well as the percentage between city dwellers and rural residents [16].

6 | Definition according to the Federal Statistical Office: “Urban (or densely populated) areas are primarily communities which have a pop-
ulation density of more than 500 inhabitants per km? and individually — or or as an area connected to neighbouring communities with the

same density category — have at least 50,000 inhabitants.” [7]

7 | Definition according to the Federal Statistical Office: “Semi-urban (or intermediate density) areas are communities which each have a
population density of 100 to 500 inhabitants km? and those — again in connection to neighbouring communities with the same density
category — which reach a population number of at least 50,000 inhabitants.” [7]

8 Summary of trend themes




Resource and environmental relevance of the trend theme

Globally, increasingly urban consumption and
behaviour patterns contribute to a rapid rise in overall
resource consumption and negative environmental
impacts. Today, cities already cause roughly 70%

of energy-related carbon emissions and consume
60-80% of fossil and renewable energies [14,15].

However, cities are significant because of the policy
options they offer. Cities have a very high “life expec-
tancy” — as opposed to companies or countries, cities
often exist for centuries or millennia. City governments
are in touch with local challenges, are in close contact
to citizens, and deal with many of the key factors for a

In motion: trends and developments

Urbanisation and social welfare enhancement

The urban population continues to greatly increase
across the globe; megacities are growing and

new ones are emerging.® In the next two decades,
over 130 new big cities will join the list of the

600 economically strongest urban centres; these
are exclusively composed of cities in emerging

and developing countries [6]. The standard of
living is mostly above the national average in
cities. Resource-intensive urban consumption and
behaviour patterns are spreading, particularly in
the middle class of emerging economies [2, 17]. As a
result, the need for resources is increasing globally.

Use of efficiency potential

Cities are increasingly taking advantage of efficiencies
resulting from density, compactness and innovation.
The diversified use of space has reduced transport
and energy requirements, sustainable transport
models are emerging, and the shift from industry to a
service economy has reduced resource consumption
and pollution. Environmentally conscious city gov-
ernments increasingly network with other cities to
foster resource conservation and efficiency via new
alliances such as the Covenant of Mayors. Pioneering
cities show the potential for improvements in resource
conservation and resource efficiency: Copenhagen
aims to be carbon neutral by 2025 [8]. Residents of
cities in rich countries have per capita emissions lower
than the national average, however suburban areas
are often particularly inefficient [9, 10]. In the devel-
oping world, the opposite tends to be the case: the CO,
footprint of cities is usually well above the national
average, with higher standards of living reflected

in higher per capita consumption and emissions.
Research is as yet lacking on whether this connec-
tion is true for resource use in general. It is plausible

resource-efficient economy, such as urban planning,
construction, or waste/recycling, which are decided
locally [14]. In addition, city dwellers often benefit
directly from resource efficiency measures: environ-
mentally friendly transport planning also means less air
and noise pollution [14, 15]; energy-focused building
refurbishment leads to lower household energy costs.

This longevity is not only the case for the city as a level
of governance, but also for infrastructure: resources

are tied to urban infrastructures, sometimes over many
centuries. Urban mining measures can be used to reclaim
resources from the anthropogenic deposits of the city.

that the smaller living spaces and lower personal
vehicle ownership typical of cities has a positive
impact on the consumption of resources per capita.

In addition to state-run redesign policies, citizens’
initiatives, which support and implement the
transformation towards more sustainability, are
flourishing. Cities are increasingly functioning

as laboratories for new life models.

On the flipside, urban centres require substantial
land area and resources to sustain their high material
flow rate, or levels of input and output. The process

of urban sprawl counteracts the efficiency potential

of urban centres, in particular as regards land use.

Cities and climate change

Cities contribute to climate change because of their
high material flows and energy consumption — at the
same time, high population density and dependence
on infrastructure makes them particularly vulnerable

8| In some megacities, like Sdo Paulo, Mexico City and Calcutta a countermovement has been seen in the last few years.

Trend theme 1: Urbanisation 9



to the effects of climate change. At least one third of
the 633 biggest cities of the world are located in areas
at risk of flooding. Today, flooding already poses one
of the greatest threats for cities, and it will further
escalate due to climate change-induced sea level rise.
Around 663 million people live in these most at-risk
cities [11]. Other climate change phenomena, such as
heat waves, drought and the subsequent water scarcity,
will increasingly strike non-coastal cities. Wealthier
cities will invest heavily in adaptation measures and
thereby partially reduce their vulnerability. Poor
cities, however, will become increasingly vulnerable
to climate change effects exacerbated by insufficient
infrastructure, lack of disaster prevention resources or

Possible entry points for resource policy

health and emergency facilities. Low-income popula-
tions in emerging economies and developing nations
are most at risk. 95% of all casualties from natural
disasters between 1970 and 2008 occurred among
those subgroups [12]. Increasing social inequality will
further intensify the potential danger for the poorest
segments of society. In addition, alienation from nature
is increasing, particularly in megacities, but also in
smaller urban centres. This can have a negative impact
on the acceptance of environmental policy measures
as well as measures requiring public participation.

Germany - growing urban centres,

shrinking periphery

In Germany, the population in rural areas is
shrinking. According to the Federal Statistics
Office, the German population will decline by 12
million by 2050. Rural areas are disproportionately
affected, with ageing and emigration being primary
drivers of the decline. Villages and small cities near
regional centres are predicted to be less affected

by this trend, such that more metropolitan regions
emerge. The population decline in areas that are
already economically depressed will increase the
debt of these communities due to the decline in tax
revenues and the underutilization of infrastructure.
The influx of people to (semi-) urban areas will
overload the ageing infrastructure of those regions.

» Support of and cooperation with citizens’ initiatives for sustainability
transformations; city governments should provide space for initiatives

» Education and awareness to counteract alienation from nature

» Recognise ageing infrastructure as a window of opportunity: new construction and renovation
according to exacting sustainability criteria in order to create green lock-in effects

> Public procurement according to high sustainability criteria

> Ecological restoration of abandoned buildings and unused infrastructure
in peripheral areas, merge shrinking cities where possible

» Use the economic potential of generating renewable energy in rural areas; citizen involvement in
the infrastructure of energy turnaround (wind farms, electricity grids, etc.) to increase acceptance

» Combat urban sprawl and encourage higher density through promotion of polycentric mixed-use (work
and live) as well as the redesign of existing living habits (themes: commuter tax, housing supplement,
age-appropriate flexibility, etc.), rebuild car cities and design more sustainable transport concepts

10 Summary of trend themes




Links to other trends

Citizens' initiatives and transition movements for more sustainability are spreading;
sustainable transportation models and diversified use of space have emerged;
urban gardens, cities as laboratory for new life models; cities increasingly use efficiency potential

T

T
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new modes of thought/ diet |
world views

digitisation/
networking

mobility/
infrastructure

urbanisation

| digitisation/
networking

v

working world

In Germany, peripheral regions are being
abandoned. Countertrends: ‘virtual jobs’ and

the high cost of living in cities

socio-economic Urban consumption
acceleration ’ and behaviour

patterns increase;
use of resources

working world H rises rapidly;
alienation from

nature
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Trend theme 2

Socio-economic acceleration

resource and
environmental

Western growth models and lifestyles are increasingly relevance

spreading to emerging economies and developing
nations. Economic and social developments are

increasingly growth-oriented and faster. The

5
4.4

3 6

educational system is becoming economised. Work

processes are increasingly digital and are more

compact — health problems are on the rise.

Status quo

With the world economy having largely recovered
from the global financial crisis, a focus on increasing
economic growth continues to be the top political
goal. Western lifestyles dominate international
trade and lead to significant resource requirements
and environmental impacts [1, 2]. The pace of
technological advancement and innovation has
accelerated [3]. Although the average work week
decreased considerably in the past century, many
countries have seen an increase in the past 15
years — examples include Germany, Japan and the
USA [4]. Many workers experience an increasingly
“tight” working day, characterised by more tasks
that are also more complex and must be dealt with
simultaneously. In response, small-scale (social)
counter movements have emerged that follow an
alternative, more sustainable or simpler lifestyle.

9| From a business-as-usual scenario from UNEP (2011).

10| The figures include municipal waste, waste from production
and industry as well as secondary waste (waste from disposal
processes, for example, from sorting plants, treatment plants and
incinerating plants).

12 Summary of trend themes

passive effect political
(driven by) | ' control
active effect .
(driving) degree of intercon-

nectedness

Resource and environmental

relevance of the trend theme

With the spread of Western consumption and produc-
tion patterns, the need for material and energy as well
as infrastructure development has grown considera-
bly [27, 28, 29]. For example, per capita demand for
materials has risen from 8 to 16 tonnes [2]°, energy
use (dominated by fossil sources) by 80% [30] and
global greenhouse gas emissions by 50% [31]. Con-
sumption of land area, destruction of habitat, land
degradation and the loss of forest and agriculture land
continue to be the results of this increase in resource
use [30, 32]. As climate change progresses, its effects
are increasingly visible and tangible — mainly in more
vulnerable regions of developing nations, but increas-
ingly also in industrial and BRICS nations [33].

Estimates that take into consideration planned
obsolescence indicate that in the year 2010 around
6—13 million tonnes of waste (77 to 164kg waste
per capita), were generated in Germany [18].1°
Accelerated product life cycles and planned obso-
lescence also contribute to the generation of munic-
ipal waste — globally, an increase from 1.3 billion
tonnes in 2012 to 2.2 billion tonnes in 2025, or 1.2
to 1.42kg per person per day, is expected [34].

Emerging tendencies towards deceleration and a

well- being-oriented, more sustainable lifestyle would
allow for a reduction of the material consumption to 8
tonnes per capita; this would be achieved primarily by
reduced vehicle use, smaller living spaces, an increase
in renewable energy use and an increase in vegetarian
diets [26].



In motion: trends and developments

Rise in global economic growth

The economies of industrialised countries and
BRICS countries have recovered from the global
financial crisis [5]. Asia, particularly China and
India, is the main force behind the global econo-
my and will drive the expected threefold increase
in global economic output by 2050: China and
India are expected to account for half of global GDP
by 2050, compared to around 10% in 2013 [6].

The spread of Western lifestyles

Rising incomes enable a growing number of people to
change their lifestyles, and drives a “catching-up” to
industrialised country standards in terms of basic and
conspicuous consumption patterns in emerging econ-
omies and developing nations [7]. By 2050, 3 billion
more middle-class consumers are expected, predom-
inantly in Asia — they will adopt consumption deci-
sions according to the prevailing production methods
and consumption patterns of industrial nations

[1, 8]. In this context, new free trade zones can be
expected! to strengthen trade relationships and the
unrestricted movement of goods and capital [9].

Consolidation and acceleration of global capital flow
Global capital flows continue to rise, and there is an
increasing decoupling of the financial sector from
the “real” economy, i.e. production and services.
While gross national product saw a five-fold increase
between 1980 and 2007, global capital investments
increased 16-fold [10]. Growth in international cap-
ital flows between 1994 and 2007 was three times
the growth in global trade [11]. This cash flow is
increasingly developing its own momentum, which
is detached from social added value and leads to

a stronger disparity between social and financial
markets!? (see also trend theme “financial world”).

Increase in digital networking of knowledge
resources and work processes

The rise in automation and digitised networking
of knowledge resources and work processes has
increased the pace of technical and scientific
innovations [3, 12, 13]. On one hand, this has led
to a perceived time squeeze?® [14, 15], particularly
for skilled workers and the professional classes
(see also trend theme “working world”). On the
other hand, development and product life cycles
are becoming shorter, with increased product
diversity as well as competition between companies
for sales and customers [16]. In this context,
advertising efforts are increasingly digitised,
personalised and individualised [17], in order to
keep up with the demand for new products (see
also trend theme “marketing/consumption”). For
many companies, this creates the need to lower
product lifespan and quality through planned
obsolescence while simultaneously boosting
demand for new products as well as turnover and
profitability [18]. The “squeeze” and increasing
lack of time raise the demand for convenience
products like ready-made meals [15, 19].

Marketisation of the educational system

The focus on economic growth, the increasing digiti-
sation of work and free time, and the acceleration of
innovation processes contribute to the marketisation
of education systems as well as a strengthening of
disciplines that yield economic growth, lead to future
technology, and help ensure competitiveness [24] (see
also trend theme “education”). In addition to econom-
ics and law, these disciplines include the STEM
subjects. The social sciences and humanities, on the
other hand, are decreasing in importance. Due to opti-
misation efforts in education through performance

11 | For example (1) the planned Trans-Pacific Partnership Agreement (TPP) between the USA and 11 countries in the Asia-Pacific region
(Australia, Brunei, Chile, Japan, Canada, Malaysia, Mexico, New Zealand, Peru, Singapore and Vietnam), which should help American
products and services to tap into new sales markets (see http://www.ustr.gov/tpp); (2) the planned Transatlantic Trade and Investment
Partnership (TTIP) to ease trade and investments on both sides of the Atlantic (see http://www.bmwi.de/DE/Themen/Aussenwirt-
schaft/ttip.html); (3) Negotiations over a free trade agreement between China, Japan and South Korea aimed at favouring and further
developing trans-national production and trade networks in Northeast Asia (see http://fta.mofcom.gov.cn/enarticle/chinarihen/china-
rihennews/201301/11455_1.html) or (4) the processes for the establishment of a broad economic partnership agreement (Regional
Comprehensive Economic Partnership, RCEP) between the ASEAN member states and the six partner countries Australia, China, India,
Japan, New Zealand and South Korea (ASEAN+6, see http://www.asean.org/news/item/asean-framework-for-regional-comprehensive-

economic-partnership).
12| Personal interview as part of the SimRess project.

13 | These include, for example, more and increasingly complicated tasks with rising self-responsibility and less workers working on the
tasks as well as the an increase in tasks being worked on simultaneously (psyGA, 2012).
14 | STEM stands for science, technology, engineering, mathematics degrees.
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standards and an increasing efficiency dimension,
the pressure on students is mounting to be more
effective and study faster [25]. As a result, curriculum
vitae have become increasingly streamlined and
leave little room for extracurricular commitments.

Countertrend: the emergence of more sustainable
new modes of thought and world views

All this acceleration and density of labour and
innovation processes, collectivisation of Western
production and consumption patterns, and
progressing environmental degradation has given
rise to increasing criticism of the Western economic
model. Such criticism manifests itself in new

world views and lifestyles that focus on slowing
down, well-being and sustainability, for example,

Possible entry points for resource policy

046
196 5.12%

H251 3.30%

074 078%
52 4042 169%

permaculture, transition towns and sharing economy
approaches [26] (also see trend topic “new modes

of thought /world views”). In this context, (digital)
social networks are becoming increasingly important
and, for a smaller group of people, can replace
material status and standard of living as indicators
of success and quality of life. Effects include an
increase in bartering and growth in direct exchange of
goods and services among self-employed individuals
via digital (e.g. Dawanda) and social platforms.
Students of economics are increasingly calling for

a revision of neoliberal economic models in the
teaching of their subject,'® which is giving rise to

an increased exchange about economic theory that

is establishing itself in niches and focuses on well-
being and empiricism of the common good.*¢

» Ashift of focus in political goals from economic growth to well-being, including funding for

corresponding indicator sets

> Promote more sustainable production and consumption patterns through dynamic, performance-
based product and production standards as well as a reduction of VAT rates for sustainable products

and services

> Strengthen sustainability criteria in public procurement

> Extended warranty liability and changed frameworks for product and process design

» Promotion of supportive framework conditions for alternative business models such as, for example,

product-service systems

» Education for sustainable development to strengthen more sustainable consumption and behaviour

patterns

15 | See an open letter from the International Student Initiative for Plural Economics (65 economics student’s associations from over 30

countries), http://www.isipe.net/open-letter/, retrieved on 18.06.2014.

16 | E.g. at Leuphana University of Luneburg and Carl von Ossietzky University of Oldenburg.
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Links to other trend themes

Disconnection between the financial markets and
the real economy; rising expectations of returns;
investments in less sustainable production processes

*

| financial world |

countertrend:
new modes of thought/
world views

Reinforcing growth paradigms;
unsustainable production and consumption patterns;
digital comparability of lifestyles;

desire for economic catch-up
(new) business models

socio-economic acceleration

working world

v

Growing consumption of meat
and dairy products

digitisation/

networking /
digitisation/
networking

v

marketing/
consumption

.

Accelerated product life-cycles; squeezed working day;
the need to continually increase sales; personalised

advertising; the spread of e-commerce facilitates buying

desicions
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Trend theme 3

Working world

resource and envi-
ronmental relevance

The labour market in Germany is strongly influenced

by demographic change. The need for skilled 4
workers is increasing, and unskilled workers are passive effect political

. . . (drivenby) 1
at a disadvantage. Everyday work life of the highly contre
qualified is accelerating and traditional career paths
are on the wane.

active effect -
(driving) degree of inter-

connectedness

Status quo

In early 2014, nearly 42 million people in Germany
were employed, 29.3 million in a job contributing
to the (compulsory) social security system. About
2.9 million people (6.6%) were unemployed [1].
The employment rates stands at 76% for 20-64
year olds (women: 71%). The pay gap between
men and women is around 23% and is one of the
highest in Europe [2]. One third of German women
work in atypical employment relationships.’” The
service sector has been expanding for decades:

in 1970 around 45% of the working population®®
worked in the service sector, today it is over 30

| e

million people - nearly three quarters of the labour Resource and environmental
force [3, 4]. The number of people employed in relevance of the trend theme
manufacturing, industry, agriculture and forestry The social significance of work is of major importance
—as well as those sectors’ contribution to GDP - for resources and the environment. Work helps create
has decreased over that same time period. In the material well-being, however, the well-being of people
last decade, the number of people employed in only increases to a certain degree with the per capita
those sectors has remained stable, however [3]. income [15]. The acceleration of working processes,
shorter product cycles and further automation of pro-
The work load has remained the same since the duction processes lead to an increased consumption of
mid-70s [5]. As a strong export nation, German resources. A time squeezed workday, increase in time
economic developments — and with them, the labour poverty and financial wealth can lead to compensatory
market - are dependent on the global economy and consumption. In the past, an increase in efficiency
its demand. In Europe, the unemployment rate within the industry branch was usually exhausted by
is nearly 10%. Youth unemployment presents a rebound effects.

challenge in Europe and across the world [6, 7].

17| The “atypically employed” are people who have no standard employment relationship, in other words, part-time work for 20 hours or
less, minor or temporary employment, or temporary work [3].
18| West Germany.
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In motion: trends and developments

Service and knowledge society

German demographics are changing. People are grow-
ing older, the percentage of the population accounted
for by the elderly is rising and, at the same time, the
total population is decreasing in absolute terms.
Migration can lessen this development, however,

in the future it will no longer fully offset it — there is
hardly any migration in the rural areas deeply affect-
ed by this demographic change [8]. This situation

is having an increasing effect on the labour market
[9]. The occupational fields of “health care, social
services and education”, “construction and building
technology,” as well as “mechatronics, energy and
electronics” lack qualified workers. Bottlenecks exist
at all levels of qualification, although the percentage
is particularly high for university-educated workers
[10]. Lack of workers in service professions such as
nursing can be partly traced back to the lack of rec-
ognition and poor payment of these professions [11].
The overall need for unskilled workers, who have been
particularly affected by unemployment and margin-
al employment, has dropped. Entry barriers to the
labour market are increasing and, with them, training
and educational requirements. Inequalities between
highly skilled and low-skilled workers lead to increas-
ing social tensions; the gap between rich and poor

is growing ever wider. Because fewer young people
are entering the labour market, working lifetimes are
currently being extended and the retirement age has
shifted. As a result, the working day is increasingly
adapted to the needs of older workers. At the same
time, Generation Y can have more of an impact on the
labour market: more flexible working times as well as
a better work-life balance are gaining in importance.
Rapid technological developments have increased the
significance of life-long learning. Germany is turning
into a society of information and knowledge. Service
careers continue to increase, whereas industry is
becoming automised (artificial intelligence, robotics,
etc.) and replacing jobs in production, a trend that

is also making headway in knowledge work (also

see trend theme “digitisation and networking”).

An accelerated working world

The high degree of automation and digitisation

in the workplace has led to a further increase of
efficiency in workflows. Very fast communication
as well as digitised and global business calls for
making extremely quick decisions practically
round the clock. The trend of increasing flexibility

(in terms of time with flexible hours and in terms
of place through mobile work) strengthen this
acceleration. Work pressure has led to an increase
in health problems. Psychosomatic illness,
illness-related absences, and human error are on
the rise and cause a loss of quality and produc-
tivity — as an example, burnout-related leaves of
absence in Germany went up 7-fold between 2004
and 2012 [12, 13]. Skilled workers in particular
resort to performance enhancing drugs in order
to keep pace with growing demands [14].

Multi-optionality

Professional and private lives are no longer devel-
oping linearly. Various activities that once were
kept separate have been integrated and are carried
out simultaneously. Generalists with the capacity
for networked thinking and meta-competencies,
such as problem-solving strategies, are in demand
— however, training and university systems are
lagging behind this demand. The trend towards
independence and project work is changing the
work ethic — marketing oneself is becoming more
important, and this individualisation can weaken
traditional workers’ rights. In certain branches -
primarily IT - traditional employment relationships
are blurred by projects and services advertised
worldwide, which in turn increases workloads
and the act of wage dumping. Societal “femini-
sation”, fueled by increasing education equality,
acts as a counterbalance (see also trend theme
“new modes of thought/world views”). Work-life
balance is increasingly debated within society.

Technical influences

New working worlds driven by technological
developments are emerging in which a traditional
education is less relevant. Bloggers, video artists
and Internet journalists have entered the market
and influence public opinion — print media is on the
decline. Technical innovations like 3D printing, offer
new design and work possibilities for individuals
who previously required much infrastructure and
know-how. The concept of a “workforce” is being
replaced by new models: freelancers and founders
come together in co-working spaces, which turn into
centres of innovation. Social aspects and commu-
nity organisation plays an important role. Such
affiliations are often organised as a cooperative with
alternative decision-making processes (sociocracy).
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Possible entry points for resource policy

>

Foster debate about work and working time: work
consumption should not be an end in itself

Support change to a service society, which values certain
professions, for example, nursing care and educator jobs, but

also green jobs

Integrate staff — vegetarian day in canteens, fund public
transportation tickets, provide environmental information in

companies

Information and consulting services on resource efficiency for

businesses

Links to other trend themes

and

Compressed workday; increasing mobility and greater demand for flexibility, diversification and simultaneity in
working life; increasing demand for skilled workers; greater demands for education; life-long learning; decreasing
demand for low-skilled workers; social divide; great importance of meta competences and networked thinking

1

digitisation/ socio-economic
networking acceleration

e e

Advancement of automation and
digitisation; shrinking production
sector; transition to a service-
oriented society; emergence of new

1

T

mobility/

education .
infrastructure

g

worklng world

1

(virtually based) professions and
more flexible working processes/

<—_| (new) business models |

new modes of thought/
world views

individualisation

+

v

Better family-work balance; work must have meaning; demand
for good working conditions; new world views and work models
counter tendency towars acceleration; co-working spaces
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Resource governance

Economically relevant raw materials are
becoming scarcer, and available reserves

exceed peak production in the coming decades.

Resource extraction is increasingly controlled
by the government and, thus, is also supported
with research funding. To counter scarcity and
reduce dependency on raw material imports,
unconventional production technologies for
energy commodities are being funded.

Status quo

Resource governance refers to the coordination

and regulation of access and how to handle various
stakeholders in terms of natural resources. The
coordination between stakeholders takes place in a
complex multi-level system at local, national and up
to global level [1]. The primary goal of state and non-
state stakeholders is the allocation and provision

of resources in order to control resulting profits.

This control may be exercised through cooperation,
exclusion or confrontation [2].

An example of the importance of resource govern-
ance is the dispute Japan and the USA brought to the
World Trade Organization regarding China’s intro-
duction of export quotas for rare earths. This nation-
al measure shows an example that governments of
emerging and developing nations are increasingly
nationalising their domestic raw materials sector
through erecting barriers to trade in order to counter
the scarcity of many economically important raw
materials.

resource and envi-
ronmental relevance

passive effect

political
(driven by)

control

active effect

(driving) degree of inter-

connectedness

Resource and environmental

relevance of the trend theme

The increase in conflicts between resource-import-
ing countries has implications for Germany, as it is
dependent on imports from third countries due to
small national reserves of raw materials. Germany has
increased its research and innovation expenditure in
the field of resource efficiency accordingly — particu-
larly in increased re-use and substitutes for substanc-
es —in order to reduce dependency on imported raw
materials. At the same time, technology transfer of
resource-saving technologies from Germany and other
countries is increasingly occurring to also reduce the
existing dependency on imports and develop more
efficient production processes.

Through the use of unconventional extraction technol-
ogies, contamination of soil as well as groundwater is
expected to increase [23]. The available amount and
quality of both of these resources will thus be affected,
which will entail, for example, heavy pollution and
salinisation in many regions of the world. Because
most of the economically relevant raw materials are
found in the southern hemisphere, [24] people from
emerging and developing nations will especially suffer
from progressive degradation.
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In motion: trends and developments

Increasing scarcity of relevant raw materials

Many economically relevant and critical raw materials
are growing increasingly scarce — at an EU level, 14
raw materials (e.g. indium, platinum group metals
and rare earths) have been identified as critically
scarce [3]. In Germany, there are 13 with a high to
highest criticality, e.g., rare earths, tungsten, palla-
dium, germanium, rhenium and antimony [4]. The
global demand for many of these raw materials will
considerably increase due to future technology (par-
ticularly in the fields of renewable energies, energy
efficiency and electric mobility). Projections expect
increasing demand for several raw materials from
2006 levels to 2030 levels: from 234 tonnes to 1,911
tonnes (~ + 800 %) for Indium; from 4,000 tonnes to
around 28,000 tonnes (~ + 600 %) for Neodymium;
from 23 tonnes to 77 tonnes (~ + 200 %) for Palladi-
um; and from 28 tonnes to 220 tonnes (~ + 600 %) for
Germanium [3].

In addition, scarcities will also be seen in other raw
materials such as gold, silver, zinc, lead or tin as
well as mass metals like copper or iron — with the
use of today’s technology and production rates, the
available reserves are to some extent only enough for
around 20 more years [5, 6]. The copper production
will exceed its peak production between the years
2030-2060 and will only be accessible at signifi-

20 Summary of trend themes

cantly higher costs; copper recycling will represent
the lion’s share of the copper supply [7]. However,
the scarcity of the raw materials has less to do with
their geological availability, and much more with
whether they are (still) economically viable and
safely available due to political instabilities in the
export countries and their respective environmental
and social impacts [6]. As an example, ore grades in
many raw materials deposits are decreasing global-
ly which increases not only the cost of production
(human resources, material and energy) but also
the tonnes of rocks that must be removed [5, 6].

Increase in North-South trade relations

The raw materials needed for future technologies are
mainly extracted in southern or (far) east countries
such as Brazil (e.g. tantalum), the Democratic Repub-
lic of Congo (e.g. copper), South Africa (platinum
group metals), Guinea (e.g. bauxite), China (e.g.

rare earths), Russia (nickel) or Kazakhstan (e.g.
chrome) [3, 4, 8]. North-South trade relations, which
function and are based on international coopera-
tion, are therefore gaining in importance [9]. Large
portions of the southern populations continue to

be barred from profit in this process which largely
flows to the elites. The negative effect of raw mate-
rial extraction additionally worsens the situation of
the already vulnerable, poorer population [9, 10].



Government controlled funding of raw materials
Countries rich in raw materials are increasingly
limiting the export of raw materials. On the one
hand, this is for skimming off profits; on the other
hand, the reasons are also politically motivated.

In part, the industry utilising raw materials is also
increasingly developing in the countries where the
raw materials are located. Moreover, raw material
sectors are increasingly being nationalised to give
the government control over raw materials and the
profits from export and trade — as has happened in,
for example, Bolivia, Venezuela and Ecuador [11].
Raw material policy is becoming more protectionist in
terms of the introduction of export duties or quotas.
The geopolitical potential for conflict is thus rising
between the resource-importing and resource-ex-
porting countries — going as far as armed conflicts
over resources (in addition to or labeled as military
engagements for humanitarian reasons) [12].

Increased transparency in the raw

material supply chain

The EU has decided on a guideline to strengthen
transparency of cash flows and trade linkages in the
raw material supply chain similar to the US Dodd-
Frank Wall Street Reform and Consumer Protection
Act (Dodd-Frank Act) based on the OECD Due
Diligence Guidance [13]. The EU wishes to support
developing nations in generating higher government
revenue from their resource wealth which they
should then invest in education, infrastructure and
environmental protection [13]. At the same time, the
implementation and effects of these transparency
guidelines on national populations are being
critically discussed, particularly cases in which

the governments of resource wealthy countries are
problematic partners or when companies completely
avoid raw materials from certain regions [25].

Expansion of unconventional extraction technologies
In order to reduce dependency on imports and,
consequently, to reduce the vulnerability of rising

or volatile raw material prices, many countries are
improving their research and development efforts
and creating policy frameworks for plans which are
aimed at the development of unconventional energy
and raw material sources. This applies particularly
to the expansion of deep-sea drilling for oil and nat-
ural gas as well as extraction methods such as frack-
ing and enhanced oil recovery [14, 15]. These plans
also foster innovative research projects which enable
resource-saving production of renewable resources,
such as the production of biomass from algae [16]

and the use of CO, as an alternative component for
industrial processes and chemical products [17, 18].

Targeted expansion of raw material extraction

In order to ensure the availability of raw materials
for innovation of future technologies and avoid
supply difficulties, countries have a targeted
technology support policy. Through early analysis
of raw material requirements for technological
innovation, significant shortages of raw materials
will be identified and the respective extraction
technology will be developed or targeted research
will be promoted to make use of potential for
substitution [19].

Decentralising resource governance

In Germany, an extensive increase in the remunic-
ipalisation of energy production is occurring. This
trend is facilitated by the expiring concession agree-
ments between municipalities and energy providers
at the local level [20]. This offers the possibility for
affected municipalities to end agreements with their
providers and directly play a part in energy policy
once again.

Increasing link between raw material

and financial markets

Through the decisions of institutional investors
to invest in commodity markets, raw material
and financial markets are becoming increasing-
ly linked with one another. Between 2003 and
2008, investments in commodity markets rose
from EUR 13 billion to EUR 170-205 billion [21].
While investment sums had declined during and
directy after the financial crisis, by 2010 invest-
ments had once again doubled compared to 2008
[22] (also see trend theme “financial world”).
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Possible entry points for resource policy

>

Align raw material partnerships and raw material trade policy with ecological
and social criteria; debate and push for European standards

Awareness raising and vocational training for early identification of shortages of certain resources

Targeted technology funding as well as research funding for fossil

fuel substitution and other important raw materials

Strengthen transparency of the supply chain through certification obligations and agreements

Fostering sustainable raw material extraction (maintain ecosystem services and socially
inclusive extraction) and agreements on corresponding extraction standards

Links to other trend themes

Increasingly close links between the raw materials and financial market; limitation of exports by emerging nations
(protectionism); increasing demand of raw materials for future technologies; promotion of non-conventional energy
sources; extraction of raw materials reduces water and soil quality; increasing scarcity of relevant raw materials

*
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Trend theme 5

Diet

resource and envi-
ronmental relevance

Global consumption of animal products is increasing. o

In Germany, the demand for convenience and lifestyle
products is on the rise. At the same time, sustainable
dietary patterns and self-supply approaches are
spreading along with demands for sustainable and

transparent supply chains and products.

Status quo

In 2008, 39% of the grain available worldwide and
41% of animal protein was consumed in developed
countries, where only 18% of the world’s population
live [1]. A high number of obese people is a result of
this overconsumption [2]. In contrast, 870 million
people worldwide were chronically undernourished
between 2010 and 2012, of these 852 million were in
developing nations [3]. A third of all food produced
worldwide is lost or wasted [1]. In Germany, 82kg of
food per capita are thrown away each year [4].

Global meat consumption went up by 62% between
1963 and 2003 [5]. 33% of arable land worldwide is
used to grow animal feed. Livestock farming claims
70% of all global pastures and fields if all relevant
by-products (e.g. soybean oil cake) are included [6]

— these uses compete with land use for direct food
production. Thus far, systems for tracing the origin

of food products cover only parts of the value-add-

ed chain [7]. In Germany, 2 to 9% of the population
follow a complete vegetarian diet [15, 16]. At the same
time, 7% of Germans consume highly processed and
convenience food daily, 20% several times a week [4].

4
3
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o

passive effect . political
(driven by) control
active effect
(driving) degree of inter-

connectedness

Resource and environmental

relevance of the trend theme

The global increase of resource-intensive food
consumption — particularly animal and processed
products — has had a strong environmental impact.
9% of global CO, emissions, 37 % of methane emis-
sions and 8% of global water use can be traced back to
livestock farming [21].

Animal husbandry as well as animal transport, feed
and animal products lead to high greenhouse gas
emissions. The packaging and cooling of animal and
processed products adds additional environmental
pressure through energy consumption. Globalised
supply chains and transport routes of non-local
products increase C02 emissions and energy require-
ments. The increased demand for soybean products
due to increasing vegetarianism, feed and biofuel
requirements also contribute to changes in land use
[22]. Single-crop farming for feed production, with the
use of heavy machinery, leads to humus deficiencies
and destroys soil quality. The intensive use of fertiliz-
ers pollutes water bodies. The deforestation of (rain)
forests to create pasture land destroys ecosystems.

On average, 10g of plant protein are needed for the
production of 1g of animal protein, therefore, space
and water requirements for meat production are signif-
icantly higher [23] than when the area is used directly
for human consumption. From a holistic point of view,
and after taking energy requirements and other mass
flows into account, artificial meat is also not a sustain-
able alternative [14].
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In motion: trends and developments

Increasing global consumption of animal products
The United Nations Food and Agricultural Organi-
sation (FAO) expects a further increase in per capita
annual meat consumption in industrialised nations,
from 88kg/year between 1997 and 1999 to 100kg/
year by 2030 [8]. Other studies point to a stagnating
meat consumption in Europe and shifts to different
kinds of meat in other industrialised countries [6].
There is a global trend towards more milk and meat
consumption that is driven by the increasing income
levels, urbanisation and international trade. Western
dietary patterns are being adopted in emerging
nations with a growing level of prosperity where
processed foods and animal products are increasingly
consumed [1,5,9]. Worldwide, the average per capita
consumption of meat will rise from 39kg/year in 2012
to 49Kkg/year in 2050 [10]. The negative environmen-
tal impacts of increased animal product consumption
will probably by far surpass the positive effects of
other trends in the food industry towards greater
sustainability.

Increase in lifestyle-oriented demand

In Germany, an indicator of socio-economic accel-
eration is the increase in demand of processed
and convenience food products [11] (see also trend
theme “working world”). The per capita consump-
tion of frozen foods increased more than 170 per-
cent between 1976 and 2006 [12]. Environmental
aspects play a role in this trend but are subordinate
to more frequently marketed aspects of lifestyle
and health (fat free, sugar free, lactose free, gluten
free, etc.) in terms of their effect on consumer deci-
sions. In this manner frozen food seen as healthy,
like fish and fruit, saw an increase in sales of 9.2%

and 6.4%, respectively, between 2005 and 2006,
while sales of dry finished products' decreased [12].
The synthetic manufacturing of food increasingly
opens up new diet options and can, for example,
replace conventionally produced meat [13, 14].

Healthy indulgence and food waste

German food consumption patterns are changing: the
“Aldi effect”,?° a societal trend in which the price is
the deciding factor when shopping for food, is weak-
ening. More importance is being placed on the fresh-
ness, origin and quality of products [24]. Discount
grocery stores are becoming more expensive [25]. For
many years the incremental increase in the cost of
food was lower than the consumer price index, but
recently food has become more expensive. On aver-
age, Germans spend twelve percent of their income on
food - this is, however, far below the EU average [26].
The number of sustainability-oriented consumers has
risen to 18% [26]. The origin of food and food waste
issues have become more important in consumer
decisions [27]. Many initiatives address food waste:
the “best before” date, for example is being debated
and may be abolished altogether at the EU level for
various foods [28]. However, many other causes for
waste continue: perfectionist size, shape and color
standards for natural products like fruits and veg-
etables, trade class, large packaging and improper
storage among other reasons lead to 6.7 million
tonnes of food being thrown away in Germany each
year [29, 30]. Healthy eating demands, particularly
the year-long availability and various types of fruit
and vegetables cause negative environmental impacts
through both long transport routes, as well as the
long storage and cooling time of regional food [31].

19 | Dried soup and sauces, pasta, rice and sugar all count as dry processed products [12].

20 | See for example Matthias Horx, 1995. Trendwdrter Lexikon, Econ.
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Increasing transparency and

sustainability in supply chains

Food scandals in recent years have strengthened
consumer demands for transparency in Europe, and
Germany - companies are under pressure to disclose
their supply chains and take aspects of sustainabili-
ty into account [7]. QR codes?! and smartphone apps
offer individual monitoring possibilities and improve
transparency of food products. Their main objectives
are health and animal welfare, but they also make it
easier to identify sustainable products by communi-
cating e.g. delivery distances or the carbon, ecologi-
cal or water footprints of a product. In this way, the
trend towards a more sustainable and conscious die-
tary pattern can be strengthened. At the same time,
improved transparency increases willingness to pay
higher prices for quality [7]. However, the increasing
complexity and lack of clarity of globalised supply
chains counteracts this and makes complete trace-
ability and monitoring of products difficult [7, 11].

Spread of sustainable dietary patterns and
tendencies towards self-sufficiency

Some population groups eat in an increasingly sus-
tainable way. Vegetarians and flexitarians as well as
a customer segment making appropriate, informed
purchase decisions are on the rise. The number of
people following a completely vegetarian diet went
up between 2007 and 2012. The Federal Ministry of
Agriculture estimates 2% vegetarians [15], and the
German Vegetarian Union around 7 million vegetar-
ians (8—9% of the entire population) [16]. Vegetarian
cuisine is enjoying increasing popularity in good
restaurants. From the viewpoint of sustainability,

Possible entry points for resource policy

insects are increasingly being recognised as a food
source and are beginning to be established in the
gourmet food scene.

There is an emerging trend towards food marketed
as regional, fresh and organic in areas where con-
sumers are oriented towards and can afford such
products. Younger people are increasingly turning
their backs on frozen foods and are buying food

in smaller, local supermarkets; the first packag-
ing-free supermarkets have emerged and have been
well received [18, 19]. The level of education has an
influence on product selection: 58% of those with at
least A-levels often buy organic products, whereas

in the groups with lowest level of education only
18% purchase such products [20]. Price-conscious
shopping is most common for those with a lower
income and level of education [20]. A special focus

is increasingly being placed on self-sufficiency

in the form of permaculture, urban gardening or
urban farming.?? This trend is improving food security
in certain regions and cities [14]. At an individual
level, it increases one’s connection to nature and can
have a positive effect on the appreciation of food [11].

> Political support for urban gardening/farmingfarming and consideration
in city planning; promotion of self-cultivation of personal land

> Education, campaigns and projects to strengthen a close connection to nature; raise
awareness about food waste and provide information about the associated effects

> Improving monitoring of food supply chains

> More funding for ecological agriculture and abolition of subsidies for unecological agriculture

> Manage demand through price, especially the internalisation of environmental impacts of meat

production in meat prices

> Introduction of a Veggie Day in public institutions, such as canteens and schools

> Promote seasonal and regional eating habits

21| “QR codes are 2D codes, which can be scanned and read by mobile phones, smartphones and tablets where URLs, telephone num-
bers, SMS and free text can be stored.” http://wirtschaftslexikon.gabler.de/Definition/qr-code.html.
22 | While urban farming also includes urban livestock breeding, urban gardening only involves plant cultivation in cities.
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Links to other trend themes

Change from carbohydrate-rich foods to resource-intensive processed food and animal products; more
lifestyle and price-oriented dietary patterns; a lack of time leads to increasing consumption of convenience
products, counters "grow-it-yourself" and makes it more difficult to obtain information about a sustainable diet;

speculation with food raw materials raises prices

4 4

+ +

socio-economic marketing/ |
acceleration consumption

urbanisation | | financial world |

!
!

T
!

digitisation/ marketing/ |

new modes of thought/
world views

education

networking

Increased transparency of supply chains

consumption

~

Strengthening of sustainable dietary patterns

v

/

Literature

(1]

(2]
(3]

[4]

[5]

6]

[7]

(8]

[10]
[11]
[12]

[13]

[14]
[15]

[16]

[17]

(18]

26

UNEP, 2011. The Critical Role of Global Food Con-

sumption Patterns in Achieving Sustainable Food Sys-

tems and Food for All. A UNEP Discussion Paper.

WHO, 2014. Obesity and overweight. URL http://www.who.int/
mediacentre/factsheets/fs311/en/, retrieved on 24.07.2014.
FAO, 2012b. The State of Food Insecurity in the World.
Economic growth is necessary but not sufficient to

accelerate reduction of hunger and malnutrition.
Bundesministerium fiir Erndhrung und Landwirtschaft,
2014a. Umgang mit Lebensmitteln. URL http://www.
bmel.de/DE/Ernaehrung/UmgangLebensmittel/
UmgangLebensmittel_node.html, retrieved on 24.07.2014.
Kearney, John, 2010. Food consumption trends

and drivers. Philosophical transactions of the royal

society B: biological sciences, 2793-2807.
Heinrich-B6ll-Stiftung/ BUND/ Le Monde

Diplomatique, 2014. Fleischatlas 2014. Zahlen und

Fakten iiber Tiere als Nahrungsmittel, Berlin.

Wognum, P.M. (et al.), 2011. Systems for sustainability and
transparency of food supply chains—-Current status and
challenges. Advanced Engineering Informatics 25.1, 65-76.
Bruinsma, Jelle (Es.), 2003. World Agriculture: Towards
2015/2030. An FAO perspective. Earthscan, London.
Godfray, H. Charles J. (et al.), 2010. The future of the

global food system. Philosophical Transactions of the

Royal Society B: Biological Sciences 365, 2769-2777.

FAO, 2012a. World agriculture towards 2030/2050:

the 2012 revision. ESA Working Paper 12-03. United

Nations Food and Agriculture Organization, Rome.

Interview conducted as part of the SimRess project, April 2014.
Seven One Media, 2007. Trend Report Convenience.

Machen Sie es sich bequem.

Maastrich University, 2012. First-ever public tasting

of lab-grown cultured beef burger. URL http://www.
maastrichtuniversity.nl/web/Main/Research/ResearchUM/
FirsteverPublicTastingOfLabgrownCulturedBeefBurger.

htm, retrieved on 16.07.2014.

SimRess Workshop.

Bundesministerium fiir Erndhrung und Landwirt-

schaft, 2014a. URL http://www.bmel.de/
SharedDocs/Pressemitteilungen/2014/101-Zahl-
der-Woche.html, retrieved on 16.07.2014.

Vegetarierbund Deutschland, 2014. URL https://www.vebu.de/
lifestyle/anzahl-der-vegetarierinnen, retrieved on 16.07.2014.
European Vegetarian Union 2013, How many

Veggies. URL http://www.euroveg.eu/lang/en/info/
howmany.php, retrieved on 16.07.2014.

Tanriverdi, Hakan, 2014. Start-up kdmpft gegen Verpackungswahn.
Siiddeutsche Zeitung. URL http://www.sueddeutsche.de/
wirtschaft/neuer-supermarkt-in-berlin-start-up-kaempft-gegen-
verpackungswahn-1.1941824, retrieved on 16.07.2014.

Summary of trend themes

[19] Uken, Marlies, 2011. Verpackungswahn: Die ersten
»zero-waste“ Supermirkte. URL http://blog.zeit.de/
gruenegeschaefte/2011/07/19/verpackungswahn-die-
ersten-zero-waste-supermarkte/, retrieved on 16.07.2014.

[20] Bundesministerium fiir Erndhrung und Landwirt-
schaft, 2014b. Einkaufs- und Erndhrungsverhalten in
Deutschland. TNS-Emnid-Umfrage des BMEL.

[21] LEAD (Livestock, Environment and Development Initiative), 2006.
Livestocks long shadow environmental issues and options.

[22] Audsley, Eric (et al.), 2009. How low can we go? An assessment
of greenhouse gas emissions from the UK food system and
the scope for to reduction them by 2050. WWF-UK.

[23] Reijnders, Lucas/ Soret, Sam, 2003. Quantification of
the environmental impact of different dietary protein
choices, American Society for Clinical Nutrition.

[24] Statista, 2012. Statistiken und Fakten zum Thema
Einkauf und Konsum von Lebensmitteln. URL http://
de.statista.com/themen/1191/einkauf-und-konsum-
von-lebensmitteln/, retrieved on 24.07.2014.

[25] Frankfurter Rundschau, 2013. Discounter werden
deutlich teurer. URL http://www.fr-online.de/wirtschaft/
aldi--lidl-und-co--discounter-werden-deutlich-
teurer-,1472780,24592712.html, retrieved on 24.07.2014.

[26] Bundesvereinigung Erndhrungsindustrie, 2014.

Jahresbericht 2013_2014, Berlin.

[27] OR Newswire, 2013. Top-Trends 2014 bei Nahrungsmitteln
und Getrdnken: Verschwendung vermeiden und Vertrauen
zuriickgewinnen. URL http://www.prnewswire.co.uk/
news-releases/top-trends-2014-bei-nahrungsmitteln-und-
getranken-verschwendung-vermeiden-und-vertrauen-
zuruckgewinnen-231543071.html, retrieved on 24.07.2014.

[28] Der Spiegel, 2014. Verschwendung von Lebensmitteln:
EU-Staaten wollen Haltbarkeitsdatum fiir Nudeln abschaffen.
URL http://www.spiegel.de/wirtschaft/unternehmen/
mindesthaltbarkeitsdatum-fuer-nudeln-kaffee-tee-reis-
neuer-eu-plan-a-969939.html, retrieved on 24.07.2014.

[29] Reset, 2012. Lebensmittelverschwendung. URL http://reset.org/
knowledge/lebensmittelverschwendung, retrieved on 24.07.2014.

[30] Bundesministerium fiir Erndhrung und Landwirt-
schaft, 2014. Zu gut fiir die Tonne. URL https://www.
zugutfuerdietonne.de/warum-werfen-wir-lebensmittel-weg/
warum-werfen-wir-so-viel-weg/, retrieved on 24.07.2014.

[31] BR, 2013. Bodensee- und Neuseelandapfel. URL http://www.br.de/
radio/bayern1/inhalt/experten-tipps/umweltkommissar/umwelt-
apfel-regional-neuseeland-100.html, retrieved on 24.07.2014.



y o %
L [
Trend theme 6

New modes of thought and world views
- _____0000000000__]

resource and envi-

Opposition to socially and environmentally harmful ronmental relevance
economic activities is growing — alternative,

sustainable lifestyles are being led in niches. Transition passive effect
o e . o . . (driven by)
initiatives are spreading — deceleration and more time

are valued over consumption and status by a small but

growing group of people.

political
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Status quo

Values and world views are heavily influenced by the
government and social system, i.e., pluralist democ-
racy and market economy. The economic driving
forces of this system have made Germany a meri-
tocracy and affluent society; high living standards
and mass consumption are widespread. The trans-
formation to a service economy reinforces perfor-
mance orientation, and work gives a strong sense of
identity [1]. Despite tendencies towards individual-
isation [2] and increased educational opportunities, Resource and environmental

opportunity remains influenced by class and/or relevance of the trend theme

status [3]. Starting in the 60s and 70s, some social New, more sustainable lifestyles and changes in world
milieus experienced a value shift from materialist views currently are mainly niche phenomena and thus
to post-materialist values — that process, however, at present unfold only limited environmental relevance.
reached stagnation in the 90s [4]. Regardless of these Around 5-10% of society is considered as being open
developments, consumer spending and product to change [16]. The change to a less materialistic way of
quantities per capita have grown steadily since the living holds a huge potential for reducing the consump-
Federal Republic of Germany was founded [5,22]. tion of resources and environmental impacts. With a
decline in consumption, shift towards sufficiency and a
switch to more resource-efficient mobility solutions and
eating habits, material requirements could be reduced to

o - ] . around 8 tonnes per capita [17]. Representatives of more
Milieus, which are usually attributed more tradi- resource-efficient ways of living argue that, without wel-

tional or conservative world views, are slightly in fare losses, allowable per capita emissions (~ 2.7 tonnes
the majority over adaptive, liberal-intellectual and 0f CO.) could be achieved worldwide [18]. Waste could
socio- ecological milieus. In the last few years, .
initiatives have been built in niches within the latter
milieu. These niches have formed as a reaction to
acceleration tendencies and to ecological challenges,
demanding a shift towards more sustainability [4].

Pluralistic and heterogeneous lifestyles are being
led. Society is rather secular, however, around 65%
of the population belong to Christian churches.

be significantly reduced. Inefficient use of land for the
production of animal feed and foodstuffs of animal origin
would be reduced. In contrast to technological efficiency
gains, there would also be no rebound effect [6, 19].
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In motion: trends and developments

The trends described in this trend theme mainly
constitute niche phenomena, emerging from a
small basis, but showing increasing growth rates.

Transition initiatives are spreading

Opposition to socially and ecologically harmful
management approaches is growing — in reaction to
climate change, there has been a call to rethink the
predominant use of fossil fuels. As a response to the
industrial and consumer economy, life models inspired
by sustainability and considerations of sufficiency
are becoming more widespread [6]. Transition ini-
tiatives, such as the transition town movement, are
growing [7]. Local self-determination and responsi-
bility of communities is increasing, with use of new
forms of participation and cooperation in civil society
initiatives [8]. This leads to social innovation and
systemic changes to more sustainable lifestyles.

Changing societal value of work

Flexible, meaningful jobs and independent work
processes are gaining in significance - more and
more people attach importance to a healthy work-life
balance, a main factor in the trend towards decel-
eration [9] (see also trend theme “working world”).
Powered by social entrepreneurs and labour forces,
the economic focus is shifting from maximising
profits to maximising common welfare. New busi-
ness models are being developed and the sharing
economy and sharing instead of owning are gaining
in popularity — bartering services are also on the
rise. In Germany, 750,000 people use a carsharing
system: in 2013 alone, 300,000 people became
customers of such service providers [10] (see also

Possible entry points for resource policy

trend theme “(new) business models”). Handmade
articles and creating your own products is being held
in higher esteem. Long-lasting, quality products are
being purchased, whereas short-lived mass products
find fewer consumers. In niches, minimalism is

also attracting more followers — under this lifestyle,
consumption is greatly reduced and, except for a

few carefully selected items, objects are seen as a
burden [12]. The industrial sector is continuing to
shrink, while the service sector grows. Scholars are
increasingly coming up with models in which society
manages without economic growth. These models
focus on wellness as the basic need to be satisfied,
with post-materialist values in the foreground [13].

More conscious eating habits are

increasing in certain segments

Flexitarism and vegetarianism (and more extreme
forms of veganism, fruitarianism) are increasing as
a countertrend to high meat consumption. There is
a growing demand for regional food. In the coun-
tryside there is an increase in self-cultivation;

in cities urban gardening and permaculture

are on the rise (see also trend theme “diet”).

Shift in values are affected by education

The shift in values has also arrived in the education
sector. New sustainable modes of thought are finding
their way into schools and higher learning and are
causing a long-term social change. The importance of
neoliberalism in economics teaching is decreasing —
instead, diversity and pluralism in economics teach-
ing are increasing, with a focus on the economics

of well-being (see also trend theme “education”).

> Stronger focus on new prosperity indicators outside the Gross Domestic Product [20] -

Happiness instead of GDP

» Work time reduction to reduce financial resources for (over)consumption and increase time resources for
recovery and economic independence (self-production, extending product life, volunteering, exchange of

goods and services) [9, 19]

> Support measures for a culture of mindfulness — as a resilient alternative for life quality beyond consumer

culture [21]

» Create room for (transition) initiatives in city planning and enable experiments in sustainable living

» Organise equal participation between governments and initiatives to create ownership [8]; foster bottom-up

initiatives and participation

> Involve different stakeholders; for example, churches could utilize their infrastructure and connection to the
community as forums for dialogue on post-growth topics

> Information campaigning against a consumer and throwaway society

> Adjustment of the regulatory framework for ownership and use of spaces, expansion of common goods

as well as the creation of a sharing economy [6]
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Changing gender relations

Traditional gender roles are changing, thereby
leading to societal changes. The shift to (supposed)
female values — called the female shift — supports the
trends mentioned in this chapter and has an effect
on different areas. Reconciling work and family life,
putting a greater emphasis on non-material sta-

tus symbols, and meaningful occupation are more
important to women than to men. Women are more
represented in the labour market, but the model of
typical “men’s work” or “women’s work” still lives
on. The growth of more “feminine” human-oriented
service occupations that cannot be outsourced or
made ever more efficient increases resilience in the
economic system and labour market. However, wom-
en are increasingly pushing their way into more male
dominated fields as well as into leadership positions
in business and society. In economic and financial
organisations, female managers are less likely to have
an affinity for taking risks and attach greater value to
social and ecological principles [23]. The importance
of gender and diversity is increasing for companies
[14], which must offer employment compatible with

a multitude of life situations and needs [24]. With
increasing job shares and rising income, consump-

Links to other trend themes

tion decisions of women as independent consumers
and providers for their dependants (children and
care) play an increasingly important role. Women
frequently display mobility and energy consumption
behaviours different from those of men [25, 26, 27].
The food and health sector has also been influenced
by the female shift: women ask more often for organic
and regional food, buy more fruit and vegetables,

and are more often vegetarians than men [15].

Cities as laboratories for new consumption and behaviour patterns; transition town movement;
urban gardening; vegetarianism and flexitarism; Do-it-yourself; sharing instead of owning;
bartering services; initiatives connecting over social media

T

1 1

digitisation/ |
networking

diet | | urbanisation |

Sustainability in curriculae;
economics teaching:
empiricism of the

common good instead of
neoliberalism; networked
thinking gaining in

education

,

new modes of thought/ y . .
world views countertrend: socio-economic
H acceleration

importance

| working world |

(new)

business models

i !

Individualised, flexible work relationships and deceleration leave time for
resource-poor and time-consuming activities such as repairs; post-growth
society; Gross National Happiness instead of GDP
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Trend theme 7

(New) business models

There is an increase in the number and importance

of profit-oriented multinational corporations. Online
business is growing; more and more purchases are being
made online and from mobile devices. Companies are
increasingly adopting social commerce to improve their
customer relationship by using social media. Consumers
increasingly use online tools with background information
about products and services which support sustainable

business models.

Status quo

Multi-national corporations (MNCs) with a max-
imum profit-oriented business model have estab-
lished themselves in the context of globalisation in
both industrial nations and emerging economies??
as a new category of economic and political actors.
They are outside of national jurisdictions and,
therefore, gain political power in shaping relation-
ships in political, work, social and human-nature
contexts in the countries of their field of activity [2].

In the last few years, online business has gained market
share, particularly in Information and Communica-
tions Technologies (ICT), clothing and foodstuffs. Due
to digitisation, more information about the products
and processes is available and their sustainability
performance is therefore more transparent which has
led to an increase in demand for more sustainable and
resource-efficient products and services. While at the
EU level every fourth citizen demands such products,
in Germany it is every third [2]. In addition to online
business, product-service systems (such as printer
leasing services) and approaches of a sharing econo-
my (or collaborative economy) e.g., carsharing, create
an alternative to status-driven product ownership.

resource and envi-
ronmental relevance

passive effect
(driven by)

political
control

active effect .

(driving) degree of inter-

connectedness

Resource and environmental

relevance of the trend theme

In the past, the activities of MNCs often took place with
no regard for environmental and social standards and,
in many cases, led to severe environmental damage,
expulsion and health impairments which resulted in
the death of those affected in the most extreme cases
[20]. Although a change in their understanding of
environmental management has been observed in many
MNCs over the past few years which minimises negative
social, environmental and business activities and helps
implement development changes for the local popu-
lation [21], the effect MNCs have on the consumption
of resources continues to be regarded critically [9].

Growth in online business requires increasing energy
use for online transactions and leads to an increase

in the use of packaging materials for products and
shipping. However, with well-coordinated logistics,

it also reduces transport requirements compared to

the transport of the customer to the goods and back
which mainly is done with individual mobility struc-
tures. Therefore, when the transport distance for online
shipping is up to 50% farther than for the physical
transaction, the CO, emissions connected to transport
are less with online transactions and shipping of (used)
clothing than going to flea markets, second hand shops
or buying and collecting items from the classifieds [17].

Continue on the next page >

23| In June 2012 three of the ten biggest MNCs came from China.
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In motion: trends and developments

Spread of growth and maximum profit-

oriented business models

According to projections, global economic output will
continue to increase over the coming decades. In Asia
in particular (China, India, etc.), an aggressive growth
policy determines the political agenda. Increasing
internationalised goods and cash flows, the global
spread of Western lifestyles and ever shorter product
life cycles reinforce a maximum profit-oriented
business model which strives for continuous growth
[3, 4] (also see trend theme “socio-economic acceler-
ation”). This is particularly evident in the increase in
size and number of MNCs. From the end of the 1960s
to 2008, the number of MNC went up from around
10,000 to over 80,000. During this time,there was a
simultaneous decrease in economically developed
countries where the number of MNCs fell from over

9

The strengthening of the sharing economy through
greater use of functions rather than product own-
ership lessens resource requirements and reduces
environmental impacts. On the one hand, less new or
additional products need to be manufactured. On the
other hand, products are used longer or, rather, more
intensively which is more likely to reduce unnecessary
product use since the product is not always present in
the household [17]. With the example of a petrol-pow-
ered scarifier, multiple use by means of leasing has a
reduction potential of more than 80% of production-re-
lated substances when compared to single use [17].
For a carsharing concept in Austria, where the Austrian
Federal Railways (OBB) made carsharing up to the
nearest railway station possible for commuters and
also organised day use for the carsharing automobiles
parked at the station, a CO, emissions reduction poten-

tial of 3,5 t CO,,, peryear and car was determined [22].
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90% to just over 70% [5]. MNCs often pursue profit
maximisation and high profit margins as the ultimate
goal and also appear aggressive with their political
interference, e.g., through using tax advantages in
various host countries and the potential threat of
relocation to receive better framework conditions. In
this way they also limit market options for local and
smaller companies [6, 7, 8, 9, 10, 11].

Increasing establishment of

convenience supermarkets

The increasing work time squeeze and diminishing
amount of time available result in more and more
convenience supermarkets being established,
especially in city centres. These supermarkets rely
on shoppers returning daily and put an emphasis
on a small selection, largely ready-made meals and
products that require little preparation [12] (also see
trend theme “diet”).

Increase of e-commerce and mobile commerce
Consumers have increasingly shifted their shopping
habits to the Internet, particularly for ICT products,
but also more and more for fashion. E-commerce

is flourishing and creates an increasing number of
online shops [12, 13] (see also trend theme “digiti-
sation and networking”). The share of online busi-
ness in total sales rose from 4.9% in 2007 to 16.8%
in 2012 in the areas of fashion and accessories and
8% to 17% in consumer electronics and electronic
equipment [14]. At the same time, the market share
for purely offline business models has gone down;
on the one hand, retail sales at peripheral locations
are decreasing but, on the other hand, integrated
concepts of event shopping experiences and show-
room stores (so-called multi-channel concepts) are
gaining in importance for online business [12].



The growth of mobile commerce (mobile shopping
over tablets, smartphones, etc.) has led to the devel-
opment of anywhere commerce, i.e., shopping pos-
sibilities from any place at any time [12, 13]. Online
business and mobile commerce lower the purchas-
ing threshold due to lower interaction costs, nearly
inexhaustible selection, quick and easy payment as
well as fast shipping times. Purchasing decisions are
made more easily and quickly; purchased products
can also easily be returned with a complaint when the
effort and cost of the claim does not exceed the cost
of the item [13]. However, consumers are less prone
to impulse buys when shopping online on their PC
at home; the desired products are purposely sought,
using a lot of available information to weigh the best
alternatives [15].

Greater business use of social media

for marketing purposes

The possibilities — arising from digitisation - to trace
and record individual consumer behaviour?* have
made more personalised adverting possible and, in
this way, encourage customers to purchase always
newer, better-tailored products [12] (also see trend
theme “marketing/consumption”). This also includes
the increasing use of social media in many companies
which is used to earn customer loyalty to reach new
customers and penetrate directly into the lives of
customers [12].

Increasing availability of information raises

demand for sustainable products

Due to digitisation, consumers have more and more
information available about the sustainability perfor-
mance of product and service offers and providers.
The information is increasingly used in order to make
positive and negative examples known over social

media and to assess them publicly. QR codes and
Apps are increasingly being used by consumers to
monitor possibilities, leading to improved transpar-
ency, for example, with food products whose origin
and processing is traceable [12] (also see trend theme
“diet”). At the same time, suppliers and company
business partners also demand more sustainable
business along supply chains [12]. On the one hand,
this means a rise in the purchase of more sustainable
products, e.g., Fairphone. On the other hand, there is
also an increase of ecolabels which results in growing
confusion and makes it difficult to tell the difference
between reliable and greenwashing cases [16].

Emergence of more alternative and

sustainable business models

Increasingly visible environmental damage and social
inequalities have led to more criticism of the Western
economic growth model. Opposing mental models
and lifestyles are increasingly creating alternative
business models. This includes business models

with a focus on self-marketing and handmade (e.g.
bloggers, DaWanda sellers). More sustainable busi-
ness models are also on the rise. Thus, high quality
and environmentally friendly as well as fair trade
products and services are increasingly emerging, e.g.,
packaging-free supermarkets. The sharing economy,
where products are used in place of ownership, is
gaining in importance and is becoming widespread in
various sectors, e.g., carsharing, leasing floor cover-
ing?’, lighting systems?® or tools [17]. In parts of the
population, sharing and trading for certain services
and products has replaced the formal market. Accord-
ing to a representative survey conducted by BITKOM
with 1,000 people in Germany from 14 and up, it
appears that 9% use bike sharing, 3% carsharing,
and 2% privately provided accommodation (couch-
surfing) [18]. 17% (drawn from an extrapolation of 9
million people in Germany) stated that they have also
occasionally shared cars, tools or their apartment with
the help of the Internet [18]. In addition, other social
innovations of sustainable consumption are emerging
such as Do-it-Together, collaborative consumption in
which several people with similar goals are part of a
particular collective. This includes, for example, ener-
gy neighbourhoods or cooperative building projects
and presuming in which mutually designed products
and services improve consumption possibilities, e.g.,
a citizens‘ bus designed by the citizens themselves
and its timetable. Do-it-Yourself is an example of com-
petence-expanding consumption where products are
made by hand or can be reused, e.g. sewing cafes and
self-repair workshops [19].

24 | For example, with interactive television television, which particular shows ads according to the viewer, and uses algorithm based analy-

sis of purchasing decisions.

25 | E.g. the provider Desso, http://www.desso.com/, or Interface, http://www.interfaceglobal.com/.
26 | E.g. Philips, http://www.lighting.philips.com/main/services/lightinglifecycleservices.wpd.
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Possible entry points for resource policy

» Implement obligatory sustainability reporting for MNCs and smaller companies

» Promote more trustworthy ecolabels and/or criteria that a company must fulfill for ecolabels

> Foster concepts for a collaborative economy

> Foster supportive framework conditions for alternative business models, such as,

product service systems

Links to other trend themes

Strengthening of multi-national
corporations and their political influence

socio-economic new modes of thought/ /

acceleration world views

\ I

Increasing establishment of convenience supermarkets;
increase of online business and mobile commerce;
increased use of social media for marketing purposes;
improved transparency of supply chains;

increasing sales of more sustainable products and services

t t

digitisation/

networking marketing/consumption

!

(new) business models

Literature

(1]

(2]

(4]

[5]

Nolke, A., 2013. Der Aufstieg multinationaler Unternehmen

aus Schwellenldndern. Staatskapitalismus in besonderer

Form. der moderne staat, 6. Jg, Heft 1, S. 49-63.

BPB, 2013. Transnationale Unternehmen: Problemverursacher
und Losungspartner? URL http://www.bpb.de/apuz/175496/
transnationale-unternehmen-problemverursacher-und-
loesungspartner?p=all, retrieved on 07.07.2014.

IW K6ln, 2013. Griine Produkte sind gefragt. URL
http://www.iwkoeln.de/de/infodienste/iwd/archiv/
beitrag/nachhaltiger-konsum-gruene-produkte-sind-
gefragt-120512, retrieved on 01.07.2014.

Streeck, W., 2011. Taking Capitalism Seriously: Toward an
Institutionalist Approach to Contemporary Political Economy. Max-
Planck-Institut fiir Gesellschaftsforschung Discussion Paper 10/15.
Welzer, H., 2011. Mentale Infrastrukturen. Wie das

Wachstum in die Welt und in die Seelen kam. Berlin:

Heinrich-Béll Stiftung. Schriften zur Okologie 14.

BPB (Bundeszentrale fiir politische Bildung), 2010. Globalisierung
- Zahlen und Fakten: Transnationale Unternehmen.

EEA, 2011. Global governance — the rise of non-state actors.

A background report for the SOER 2010 assessment of

global megatrends. EEA Technical report No 4/2011.
Enquete-Kommission ,,Wachstum, Wohlstand, Lebensqualitét

— Wege zu nachhaltigem Wirtschaften und gesellschaftlichem
Fortschritt in der Sozialen Marktwirtschaft“, 2013. Schlussbericht.
Deutscher Bundestag, 17. Wahlperiode, Drucksache 17/13300.
Nyamache, T./Nyambura, R., 2013. Globalization, Development
and Multi-National Corporations (MNCs): The Kenyan Scenario.
Research Journal of Finance and Accounting 4, 38-42.

[10] Schmidt-Bleek, F., 2014. Griine Liigen: Nichts fiir die

Umwelt, alles fiirs Geschéft — wie Politik und Wirtschaft
die Welt zugrunde richten. Ludwig Verlag, Miinchen.

[11] SRU, 2012. Umweltgutachten 2012. Verantwortung

in einer begrenzten Welt. Juni 2012, Berlin.

34 Summary of trend themes

[12]

[13]
[14]

[15]
[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

Sukhdeyv, P., 2012. Corporation 2020. Warum wir Wirtschaft
neu denken miissen. Oekom Verlag, Miinchen.

KPMG, 2012. Consumer Markets. Trends im Handel 2020.
BITKOM, 2013. Trends im E-Commerce.

Konsumverhalten beim Online-Shopping. Berlin.

IFH Koln, 2013. Branchenreport Online-Handel. K&ln.

Briihl, J., 2013. Debatte zur Digitalisierung Das neue
horizontale Gewerbe. URL http://www.sueddeutsche.de/
wirtschaft/debatte-zur-digitalisierung-das-neue-horizontale-
gewerbe-1.1785814, retrieved on 17.07.2014.

I0W, 2012. Umweltfreundlich beschaffen, aber wie? IOW
recherchiert {iber 300 Umweltkennzeichen und Leitfaden —
Datenbank jetzt beim Umweltbundesamt online. URL http://
www.ioew.de/news/article/umweltfreundlich-beschaffen-
aber-wie-ioew-recherchiert-ueber-300-umweltkennzeichen-
und-leitfaeden/, retrieved on 07.07.2014.

Leismann, K./Schmitt, M. /Rohn H./Baedeker C., 2012. Nutzen
statt Besitzen. Auf dem Weg zu einer ressourcenschonenden Kon-
sumkultur. Heinrich-Bll-Stiftung Schriften zur Okologie, Band 27.
BITKOM, 2013. Shareconomy — Das Internet schafft eine
Kultur des Teilens. URL http://www.bitkom.org/de/markt_
statistik/64018_75237.aspx, retrieved on 07.07.2014.
Riickert-John, Jana (et al.), 2013. Soziale Innovationen

fiir Nachhaltigen Konsum. Kriterien zur Analyse und
Systematisierung. ISInova Beitrdge zur Sozialinnovation Nr. 11.
Shah, A. 2002. Corporations and the Environment. Global Issues.
25 May. 2002. URL http://www.globalissues.org/article/55/
corporations-and-the-environment, retrieved on 01.07.2014.
Rondinelli, D.A., 2004. Creating a Vision for Environmental
Responsibility in Multinational Corporations: Executive
Leadership and Organizational Change. Journal of
International Business Education 1: 5-22.

Steininger, K.W./Bachner, G., 2014. Extending car-

sharing to serve commuters: An implementation in

Austria. Ecological Economics 101, 64-66.



y o N
L [
Trend theme 8

Financial world

Global financial flows are increasing. Commodity

resource and envi-
ronmental relevance

markets are important targets for institutional investors. 5+

Price volatility and risks of bubbles in financial markets

are increasing. The first smaller reforms in the area of Pty
finance, in which international cooperation is of crucial

importance, occur to reduce the potential of future

financial crises.

Status quo

Capital for production and investment processes is
provided through the financial sector. In the past

few years, however, the financial and real economy
have clearly become decoupled. From 1994-2007,
the growth from international capital flows already
accounted for three times the world trade growth [2].
While the Gross National Product increased five-fold
between 1980 and 2007, fixed assets worldwide went
up 16-fold [3]. The financial sector provides better
information to investors about existing investment
opportunities and transforms financial volumes and
risks by distributing them to different investors at
different rates [1]. By doing so, the financial sector
encourages the accumulation of capital in the real
economy, e.g., by investing in machines, equipment
or the business establishment. Last but not least, with
the deregulation of the financial sector and the spread
of cash-generating potential, the finance markets have
been globalised and the financial flows have developed
faster than nominal economic performance [1].

Globalised financial markets create an increased use of
natural resources through investment in commodities
and energy companies as well as through expansion

of raw material trade markets [1]. In the last few years,
excessive speculation with agricultural commodities
has contributed to highly volatile food prices. In some
countries, this resulted in civil unrest and worsening
famine [4]. The fact that the financial system sets incen-
tives for short-term profit maximisation rather than sus-
tainable business has been widely criticised [30, 31].

political
control

active effect .
(driving) degree of inter-
) ’ connectedness

The global economy has slowly recovered in the years
following the global financial crisis, supported by
rising investments and increasing trade [5]. In the fall
of 2008, the G20 agreed on a reform agenda for the
financial system which included, among other things, a
salary limit for managers, closer monitoring of deriv-
atives and securitisation, higher reserve requirements
for financial institutions and a reform of prudential
supervision. Further crises are possible, as the reforms
have been carried out selectively and certain factors of
future crises have not yet been recognised [6]. Due to
globalisation and the close interconnection of financial
markets, contagion and domino effects across world
regions, as well as the global economy are possible [7].
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Resource and environmental relevance of the trend theme

Countries across the globe reacted to the financial crisis
with stimulus packages. The amount provided for green
technologies varied considerably. South Korea invest-
ed 95%, China around a third and Germany 13.2% of
its aid package in green technologies. In the event of

a crisis, future assistance measures should allocate

a more significant amount to more environmentally
friendly technologies in order to use the dominance of
(financial) economic themes on the political agenda for
a strengthening of investments in sustainability [26].

By means of state intervention in the financial market,
the risk of new crises and effects of deregulated specu-
lations are reduced. The limitation of excessive specu-
lation with commodities for food production minimised
extreme price fluctuations. The political and economic
situation of emerging and developing nations is thus
stabilised, freeing up opportunities for environmental
matters. In the reforms of the past few years, the con-
nection between financial market regulation and envi-
ronmental risks was hardly taken into account [27].

In motion: trends and developments

Strengthening link between commodity

and financial markets

Due to investment decisions made by institutional
investors to invest in the raw materials market,
commodity and financial markets are increasingly
linked (also see trend theme “resource governance™).
Investments in the raw material markets rose from
EUR 13 billion to EUR 170-205 billion between
2003 and 2008 [8]. After a drop in investments
due to the financial crisis, investments in 2010
doubled once more compared to 2008 [1].

Creation of a carbon bubble

Energy companies draw parts of their enterprise’s
value from the reserves of raw materials they have
at their disposal and from new reserves which they
develop. In 2012, 200 of the largest companies in
the energy branch invested 674 billion US dollars
in the development of new reserves, 126 billion US
dollars of which flowed back to the shareholders [9].
In order to respect the two-degree climate target,
only a fifth of the known fossil fuel reserves can be
consumed by 2050 [10]. To adhere to or, in certain
cases, implement international climate targets,
fossil fuel deposits which have already been secured
by energy companies for future energy supply

lose value, creating a carbon bubble. Investments
which investors have made in energy companies

up to this point are lost. Because banks, insurance
companies, pension funds and other social actors
are among the investors, the loss of capital affects
large portions of the population whose assets would
be destroyed when the bubble bursts [11, 12].
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Environmental risks, which are linked to investments
in fossil energy, have still not been disclosed. This
makes it more difficult for investors to make informed
decisions about investments into green technolo-
gies [28]. Investments in fossil fuels continue to rise
and increase the potential of a carbon bubble.

The increasing interconnection between commodity
and financial markets leads to more investments being
made in capital-intensive materials extraction, thus
accelerating raw material extraction. On the other hand,
by exploiting minimal price differences (arbitrage) or
speculation (trading), investor actions in commodity
markets increase the risk of bubbles in the short-term
and price volatility [1]. The increasing role of invest-
ment decisions in the direction of resource efficiency
has played only a minor role in the financial sector up
until now, both with regard to the topics and technolo-
gies invested in as well as the major decision-making
in the finance industry for financing and rating compa-
nies — the so-called key performance indicators [29].

Increased food speculation

Speculation in agricultural commodities keeps
occurring and leads to extreme price fluctuations.
In Ethiopia, the price of corn rose by 141% between
2007 and 2008. In the 2008 crisis, the average
global food price rose by 51% [13]. People in devel-
oping nations whose access to food is affected and
endangered by the rising prices of certain raw
materials are more often victims of excessive spec-
ulation and price jumps [14, 15]. While the number
of undernourished people at a global level went
down from just over 1 billion in 1990-1992 to 842
million in 2011-2013, the number in Africa and
Western Asia rose from 186 to 247 million people
during the same period — the development of food
prices played an important role here [15]. Rising food
prices also reduce the financial means available

to people in developing nations for education and
health [16]. Due to price jumps, the governments
of developing nations which import food have less
state funds available for social security programmes.
Agricultural development has been hindered by
programmes which protect against price risks

and the economic development in emerging and
developing nations has been slowed down over the
long term [17]. In order to ensure the food security
of their population, financially strong emerging
nations use land grabbing tactics as a reaction to
price developments. This makes access to land

and water more difficult for the population of the
target country which increases food poverty [18].



Continued disregard of political control of

financial markets

The potential risk of banks seen as “too big to fail”
and hedge funds and their role in the crisis has not
been fully appreciated by governments [19, 20].
Hedge funds are opaque and highly leveraged. Risks
to other financial institutions, such as commercial and
investment banks as well as insurance companies,
are transferred by spillover effects. At the outbreak
of a crisis, hedge funds quickly sell their securities,
causing respective investment sectors, such as the
real estate and stock markets, to lose value. As hedge
fund creditors or competitors, banks are affected by
this loss of value [19]. This leads to renewed bubbles
in the stock, commodity and real estate markets and
drives the international economy into a new crisis.

If systematically important banks go bankrupt, this
often leads to a cascade of further insolvencies so
that such banks must protect themselves against
insolvency either with specifically tailored regula-
tions or significant government funds and, thus,
taxpayer money [21]. Due to an unclear definition

of systematically important banks and the related
disagreement over use and risks of such regulations,
political regulation has so far been neglected [21].

International coordination to prevent new financial crises
A coordination framework for information exchange
and cooperation between countries is being built

at an international level. This leads to efficient,
multilateral crisis management where the probability
of occurrence and impact of financial crises are
reduced. The establishment of early warning

systems helps recognise crises early on and provides
clear, preventative policy options to policy makers.
The financial sector is reformed and regulated:
financial products will be better supervised and the
financial sector as such will be made smaller [22].

Possible entry points for resource policy
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Emergence of public interest capitalism

The prevailing conception of capitalism is chang-
ing from short-term maximisation of profits to a
long-term public interest orientation. Companies
with a “benefit corporation” form no longer pur-
sue profit maximisation of shareholders as their
main objective but, rather, create social and envi-
ronmentally friendly work and production condi-
tions [23]. Crowdfunding is growing as a financial
instrument and will presumably be legally regu-
lated in the future [24]. The capital accumulated
rose from just over a half million EUR in 2011 to
4.1 million in the first half of 2014 [25]. The more
profit-oriented crowdinvesting is also growing:
the amount of crowdinvesting rose from EUR 4.3
million in 2012 to EUR 15 million in 2013. Despite
the high rate of increase, crowdinvesting remains
a niche phenomenon for the time being; in 2013
the crowdinvesting share amounted to 0.017% of
external sources of financing in Germany [24].

> Regulation of the financial sector at an international level — due to globalised
financial flows, a purely national policy has no chance of success

> Integrate environmental risks into regulations for the financial economy

> Introduce a (low) tax rate on international financial market transactions
> Limit excessive speculation with food through a reform of the legal frameworks

> Political support by promoting longer investment periods and preferential
tax treatment of investments with longer investment periods

> Government funding of investment in areas and future technologies which replace fossil fuels

> Establish resource efficiency-based key performance indicators in the financial economy
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Links to other trend themes

resource governance
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Increased investments in commodity markets; hedge funds act
as crisis accelerator; speculation with agricultural commodities

endangers the food supply and economic growth of emerging

and developing nations and heightens the likelihood of social

conflicts in these countries

financial world
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energy companies loose value;
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Trend theme 9

Mobility/infrastructure

Mobility is a key issue with regards to the use of resources.
In the long-term, electromobility will become the
predominant mobility concept. In industrial nations, such
change will take place sooner but more slowly than in
aspiring emerging countries. Intermodal mobility and
carsharing create a high need for adjustment in urban
infrastructure but reduce the significance of cars as a

means of transport.

Status quo

Individual mobility by means of cars with internal
combustion engines is the dominating mobility
concept both globally and nationally. At EUR 3.07
trillion, expenditures for motorised individual trans-
port make up nearly 50% of the globally mobility
market for the transport of people and goods, which
amounted to EUR 6.4 trillion in 2010 or around 1,000
EUR per person [1]. Between 2000 and 2010, the
global automobile market grew by a yearly average
of 2%, largely driven by the yearly increase of 24%
in China. In North America, Europe and Japan, a
yearly decrease of 0.4% was recorded [1]. In 2010,
there were roughly 1 billion cars worldwide, most
registered in North America, Europe and Asia [2].

resource and envi-
ronmental relevance

passive effect
(driven by)

political
control

active effect -

(driving) ' degree of inter-

connectedness

In Germany, there are 43.9 million passenger cars
currently registered — of these, around 30 million are
with petrol motors, 13 million with diesel motors,

0.5 million gas-powered vehicles and at least 85,575
hybrid and 12,156 electric vehicles [3, 4, 34, 35].
Although the registration of new vehicles with alter-
native drive systems (natural and liquefied petroleum
gas, hybrid and electric) is increasing sharply, in
2014, however, it made up only a little over 1.6% of
car ownership [35]. The number of new passenger car
registrations in Germany has seen a slight decrease
in the past few years, from around 3.3 million in
2005 to 2.95 million in 2013 [3, 5]. With a little over
60%, small cars, compact class and mid-size cars
together have the largest share of passenger car sales.
However, in the years 2009 to 2012, these three
categories lost shares of sales to all-terrain vehicles
(including SUVs, increase of share sales from around
7 to over 17%) as well as mini and high capacity
vans (increase in share sales from around 9 to over
12%) [3, 4]. New car registrations in the all-terrain
vehicle category (including SUVs) went up from over
150,000 in 2003 to more than 460,000 in 2102 [4].

Carsharing has established itself in many German
cities (e.g. Car2go from Daimler, drivenow! from
BMW & Sixt) and is used by 2.5% of the urban
population [1]. While carsharing providers registered
almost 50,000 drivers in 1997, the number was
around 500,000 in 2013. During this same time
period, the carsharing car fleet grew from around
500 to just under 11,000 vehicles [6].
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Resource and environmental relevance of the trend theme

Despite improved individual efficiency in vehicle fuel
consumption, the global increase in the number of pas-
senger car sales and the tendency towards a second or
third vehicle in emerging economies coupled with more
kilometres driven, mean that the gain in fuel efficiency
is comparatively insignificant in terms of total resource
consumption (rebound effects) [28, 29]. To expand
transport infrastructure, high amounts of resources are
needed for construction and transport technology.

Compared to 2011, the average CO, emission for newly
registered passenger cars went down to 141.8 g/km in
2012, a decrease of around 5 g [4]. To meet the 2°C goal
of the United Nations and the EU, the CO, emissions per
km driven must go down to 20g CO,/km by 2050 - this
goes well beyond the fleet limit value of the CO, pas-
senger car directive (130g/km in 2015 and 95g/km in
2020). In particular, this calls for an increase in cars
using alternative drive systems, internal combustion

engine cars cannot reach such low emission values [3,7].

However, a positive greenhouse gas balance of electric
cars depends largely on the production of the batteries
and the share of electricity from renewable energies
which could be used to recharge the batteries. It is only
with a significantly higher share of renewable energies
in the electricity mix that the CO, emissions emitted per
km by electric cars (around 70g CO, equivalents per
km) — vis-a-vis petrol powered vehicles (around 200g

In motion: trends and developments

Electromobility dominates long-term

mobility development

In the area of individual mobility, electromobility
has emerged as the number one mobility concept,
both internationally as well as in Germany. Creating
and sustaining electromobility and its respective
infrastructure —the interface between the power
grid and vehicle is especially important for electric
cars — is politically endorsed and strongly supported.
Development is primarily taking place in industrial
nations and industrialising countries like BRICS. In
2012, 38% of the global electric car stock — around
180,000 — was in the USA, 24% in Japan, 11 % in
the EU and 6% in China [7, 8]. This also means an
increasing demand of necessary raw materials,

such as rare earths for electric car batteries, elec-
tric mobility and respective infrastructures [9].

The prices for electric vehicle batteries will continue
to drop - from around EUR 800/kWh in 2011 to less
than EUR 300/kWh in 2020 [3, 8]. The overall pur-
chase price for electric vehicles is therefore expected
to decrease. The rising fuel prices, increased battery
range as well as improved efficiency (kWh/100 km),
and the increase of charging stations (from 110,000
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€O, equivalents per km) and diesel powered vehicles
(around 170g CO, equivalents per km) — could be
significantly reduced [7]. However, the vehicle manufac-
turing for electric cars compared to cars with an internal
combustion motor is around 20g CO, equivalents per
km higher, largely due to battery production [3, 7].

Compared to car ownership, carsharing enables envi-
ronmental relief due to more intensive use and reduced
mileage per person as a result of fewer journeys [31,
32] (also see trend topic “(new) business models™).
Because carsharing customers increasingly sell their
cars (24.4% of those asked by the Federal Association
of Carsharing in 2012), less km per person are driven.
Furthermore, curbside area is freed from parked cars
and freed up for urban planning activities [6]. In the
USA it was determined that, by 2020, increasing car-
sharing use will result in 1.7 million fewer new cars
being sold; the expectation is that every carsharing
vehicle on the road will replace 32 new vehicles [33].

Due to improved vehicle design and the use of ultra-
strong steel, the average vehicle weight could be
reduced from 20 to 25% by 2030 and, therefore, save 35
million tonnes of steel [9].

The increase of passenger numbers in air traffic is
accompanied by a rise in civil aviation CO, emissions by
between 800 to 2,300 megatonnes CO, in 2050 [30].

in 2014 to 0.9 million in 2020) make electric mobility
more attractive [3, 7]. Last but not least, according to
scenario calculations, the inventory of electric cars
will grow from 20 to 30 million by 2030 to around 25
to 50 vehicles by 2050 due to these developments [3].
The projections for the number of new registrations of
electric vehicles of the total new registrations by 2020
and 2030 vary considerably: estimates range from
around 2% to 15% (2020) and 7% to 55% (2030) [3].

Individual mobility catches up in

emerging economies and nations

With the spread and adoption of Western lifestyles
and increasing economic strength, particularly in
Asia, data indicates that citizens are catching up

in individual mobility; in China, the passenger car
transport volume will nearly double to 2,000 billion
passenger kilometres per year in 2025 [10]. Sales of
small and mid-size cars — increasingly also upper
mid-range and all-terrain vehicles — and ownership of
cars per capita are rising globally. At 1.7 billion, the
number of cars by 2035 will have doubled compared
to 2010; the market penetration with passenger

cars will grow from 55% in 2010 to 75% in 2030

in developed markets [8,11]. Thus, there will be a



corresponding upward trend in vehicle performance,
vehicle weight and vehicle usage. Hybrid models are
enjoying increasing sales numbers and are becoming
a strong competitor for cars with a standard internal
combustion engine. In China, the sales figures for
electric cars have clearly increased since 2010, most
recently to 37.6% in 2013 compared to 2012 [8, 12].
As a transitional technology, the increase of hybrid
cars supports the transition to electric mobility

as the number one mobility concept — however,

it significantly increases resource requirements,

as hybrid cars have a double drive set-up.

Technological developments make mobility

more low-carbon and resource-lighter

In Germany, technological developments in the
area of motor performance and lightweight vehicle
construction enable significantly increased perfor-
mance per litre of fuel. This enables a more low-car-
bon and low-resource mobility. At the same time,
biofuels have gained entry into the market. Biofuels
are obtained mainly from plant debris, which helps
reduce competition for land use with crops; however,
this has spurred a conflict between forestry, agri-
culture as well as nature conservation and species
protection. The controversial effects are still being
debated. The OECD average for fuel consumption
per 100 car kilometres is 8 litres (including SUVs,
Minivans, diesel and petrol vehicles); due to new
technologies and their better diffusion, fuel effi-
ciency will improve to 4 liters/100km by 2035 [13].

Future intermodality — public transport and
carsharing are becoming increasingly important
Intermodal mobility, which is switching (repeatedly)
between modes of transport such as cars, public
transport, cycling or going by foot, is clearly
increasing. Cars in particular are experiencing a loss
of importance compared to other modes of transport
— they are increasingly seen less as a status symbol
or expression of individual freedom but, rather, as a
transport option among many and, therefore, are used
more pragmatically [3, 8]. In this context, the desire
for car ownership, particularly in cities and especially
among young adults, is decreasing. Carsharing
concepts are becoming very popular. The number of
car owners in the age group 18 to 24 decreased by
44% between 2000 and 2010 [1]. In the age group
of 18 to 39, 36% more carsharing is attainable by
2020 [1]. At the same time, existing public transport,
cycling and footpath networks will be expanded
and improved, so that inter- and multimodality

will accordingly be possible and fostered [3, 8].
Public transport will be multimodally anchored and
converted to electromobility, in order to lessen the
loss of importance compared to electric cars and to
act as the backbone in intermodal transport [14, 15].

Increase of freight and air traffic

Transport activities in freight traffic will increase by at
least 25% in 2025 compared to 2011 [14]. The existing
freight transport structure (railway lines, streets,
waterways) cannot support the growth without unde-
sirable outcomes: congestion intensity is increasing
on roads and the susceptibility of delay in rail trans-
port is rising, which leads to problems and economic
losses in production and trade [14]. Particularly for
inner-city goods transport, the transport require-
ments in freight traffic pave the way for a switch to
hybrid and electric vehicles, as more efficient diesel
motors will be used in the heavy load sector [14].

By 2030, “passenger revenue kilometers” in civil
aviation will have almost doubled — from around
3,300 bhillion today to around 6,300 billion — largely
driven by the developments in China and India [16].
In air traffic, a life cycle approach in design and
manufacture of airplanes is gradually established.
Research and development make flying relatively
more ecological, inter alia, due to fuel saving design
and weight reduction [16].

Ageing urban infrastructure limits the adaptive
capacity to the impact of mobility

The infrastructure in many cities in Germany (and
worldwide) is outdated due to insufficient invest-
ments [17]. This restricts the capacity of cities to
adequately adapt to the mobility needs in the field
of multi-modal mobility concepts and electric
mobility. At the same time, the obligation to mod-
ernise infrastructure offers the chance to take new
mobility requirements into account during con-
struction. Today, competition for innovative and
sustainable mobility concepts is on the rise, fueled
by European and national funding. The results,
for example, have been the use of physical models
for planning the flow of traffic in cities [18], which
reduces congestion as well as fuel consumption.

Digitisation reduces mobility requirements

With the opportunities for working digitally as
well as digital networking offered by digitisation,
there is increasing potential to reduce physical
mobility requirements (e.g. business trips,

but also daily work commutes) [19] (also see
trend topic “digitisation and networking”).

€O, capture and utilisation

The procedure for carbon capture and utilisation
(CCU) uses CO, as a raw material for producing
chemical precursors (for fuels, chemicals) and poly-
mers (for packaging, automobile production, building
materials) and, thus, as an alternative to fossil fuels
(oil, gas, coal) [20]. When environmental hazards

— particularly for deposition technology — can be
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clarified and limited, CCU can help to transform
excess electricity from renewable energies. Stored
and transported in the form of a synthetic mixture
of substances it can be re-transformed into elec-
tricity or fuel as needed [21]. The production of bio-
fuel from algae, water and sunlight by means of CCU
makes it possible to keep an efficient, coal-based
fuel-oriented motor technology and existing trans-
port without exacerbating land-use competition [22].

Raw material requirements for the energy transition
The raw materials required for technologies to pro-
duce, store, transfer and use renewable energies are
increasing with their expansion and vary according to
the technical approach and operation area. In 2012,
136,000 tonnes of rare earths were needed global-
ly for the construction of photovoltaic systems [23].
A global production of 7,000 wind farms per year is
expected from 2017 to 2030, which, with optimised
construction, will need around 2.3 million tonnes of
steel, 26,400 tonnes of aluminum, 18,400 tonnes of
copper and 152,400 tonnes of glass-fibre reinforced
plastic annually [24]. The resource scarcity of rare

Possible entry points for resource policy

> Internalise external costs of transport modes

Tankstelle

earths and certain metals leads to a rise in prices,
and supply shortages of the raw materials in ques-
tion limit the expansion of renewable energies such
as photovoltaic systems and wind turbines [25, 26,
27]. Sand and gravel, which is especially necessary
in infrastructure construction, is also short in supply.
Desert sand cannot be used in construction [36].

> Build up research funding for alternative drive systems, battery technology, infrastructure,
and recycling/substitution of critical or environmentally hazardous raw materials

» Promote purchase of electric vehicles (beyond the mere exemption of motor vehicle tax)

> Introduce access restrictions for cars with internal combustion engines in cities
using low emission zones and improved controls and sanctions

» Establish priority car parks and traffic lanes for electric and carsharing cars in city centres

> Increase expansion of public transport, cycling and walking

network and subsidise the use of public transport

Links to other trend themes

Electromobility is the predominant mobility concept; need for adjustments of urban mobility
infrastructure; low-resource and low-carbon mobility technologies; digitisation reduces mobility
requirements; automated traffic planning decreases fuel consumption; increasing spread of

carsharing; car decreasing in importance

1 1

T Increasing sales figures for high-

digitisation/ |
networking

urbanisation

performance cars; more second and third
| cars; increase in rebound effects
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Digitisation and networking

Digitisation increasingly penetrates all areas of life
and work. The networking of the individual is on the
rise — also the possibilities for each individual person
to participate in democratic processes. Status is
becoming dematerialised — digital natives create their
(online) identity through digitally sharing opinions and

experiences.

Status quo

Digitisation describes converting analog informa-
tion such as sound, image or text into digital form
by electronic means. The data can then be saved,
edited or transferred [1]. Digitisation, speeded up
by the Internet, has already changed large parts of
society, work, the economy and policy. The increase
of social media platforms counts among the more
recent developments. Digitisation and networking
are driven primarily by improved and inexpensive
memory chips and faster Internet connections. Today,
almost 100 % of all data is stored digitally (1993:

~ 1%). The exchange of digital information has
been growing by 289% yearly since the mid-1980s.
Each year around 23% more information is stored,
and computer performance grows by 58% [2].

Networking is also driven by (increasingly Internet
enabled) mobile devices, which often have high
status value. In 2014, more mobile telephone con-
tracts exist than the human population, which is
due to a market saturation of 128% in industrial
nations. As of 2013, 2.7 billion people had access to
the Internet; however, there are considerable regional
differences [3]. Around four fifths of all Germans use
the Internet on a nearly daily basis, only people over
65 are largely excluded from this development [4].
The majority of Internet users are registered in social
networks (78 %), with 67% being active users [5].
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Resource and environmental

relevance of the trend theme

The production and use of Information and Communi-
cation Technologies (ICT) devices go hand in hand with
high environmental pollution and energy consumption.
For example, depending on the model, intensity and
duration of use, notebooks already cause 40-93% of
environmental pollution during production [24]. Apple
estimates that 83% of greenhouse gas emissions in the
life cycle of the iPhone 5 occur during production [25].
Over 60 types of materials are used in a mobile phone,
30 of which are metals [26]. The average mobile phone
has an material footprint of over 75 kg [27]. The produc-
tion area for mobile phones and computers includes
around 15% of global cobalt production, 13% of pal-
ladium and 3% of gold and silver mining. By 2007, the
production, use and disposal of ICT devices had already
caused 2% of the global greenhouse gas emissions,
which is comparable to global air traffic [28]. While
mineral concentrations in ore decreases and the use of
information and communication technologies increases,
the consumption of resources is likely to be carried out
more resource-intensively in the future. Furthermore,
the recycling rate for ICT devices is low — for example,
only 2—3% of all mobile telephones are properly recy-
cled. Small ICT devices, like tablets, mobile phones and
smartphones are usually not built in a modular way. To
save space, components are glued in, which makes nei-
ther repair nor recycling possible. Although laptops and
PCs can still be partly dismantled, the users often do
not have the technical know-how to make repairs. Costs
for repair often exceed the costs for a new replacement.



In motion: trends and developments

Increasing digitisation of all areas of life

Memory and transfer capacities will continue to
increase. Digitisation will increasingly penetrate all
areas of life and work. Work processes will be further
accelerated as a result of networking (also see trend
theme “working world”). At the same time, intelli-
gent assistant systems in Industry 4.0%” production
processes enable aligning with the possibilities of
the labour force [6]. The “Internet of Things” will be
everyday life: objects will be equipped with sensors
and computing power and will be connected to the
Internet. This will change the working world: in
networked Industry 4.0, facilities will be equipped
with embedded ICT systems (cyber-physical systems),
which will optimise monitoring and decision-making
processes [7]. Production will be more flexible and
individual and will create opportunities for new
business models (also see trend theme “(new)
business models™) [6]. The private sphere will also be
further digitised: smart homes, intelligent clothing
and e-accessories are increasing. What cannot be
foreseen is which applications will prevail [8]. In
light of the growing use of electronics and the high
frequency of hardware replacement, an increase in
resource and energy consumption is likely [9]. The
high pace of innovation in the ICT field continues

to increase, also due to the fact that increasingly
more people work in the ICT sector. Thanks to Web
3.0 (Semantic Web), automation will penetrate new
software and artificial intelligence all the way to
knowledge work: knowledge work will increasingly
be done by intelligent machines which, for example,
can answer non-structured questions [10].

Digitisation of trade and advertising

The market share and importance of online busi-
ness continues to increase, while offline business
is decreasing [11, 12] (also see trend theme “(new)
business models”). Personalised online advertising
generated by user data is growing and will be fur-
ther optimised [13, 14, 15] (also see trend theme
“marketing/consumption”). The Internet of Things
will further reinforce this trend: in the future, Inter-
net-capable cars will save the habits and preferences
of the user, and location-specific radio advertising
as well as advertising suited to individual prefer-
ences will be connected. Information about driving
duration, stops, music preferences and routes can

be saved and analysed [16]. Similar developments
are expected with smart homes: for example, Goog-
le took over the home automation company Nest.
Among other features, they produce thermostats that
can be controlled over tablets which will be able to
adapt to the behaviour and preferences of the user
[17]. At the same time, digitisation also enables new
sharing economy approaches as well as an exchange
of information about fair and organic products

(also see trend theme “(new) business models”).

New participation opportunities

Digitisation also changes the relationship between
citizens and the state. Social media, open govern-
ment?® and e-government? create new opportunities
for participation. At the same time, surveillance
and influence of the state are increasing. The sur-
veillance scandal of NSA and BND as well as social
networks and various online services sending user
data have shattered confidence in data protection: use
of e-government offers decreased from 45% to 36%
between 2012 and 2013. During the same period,
the fear of data theft rose from 4% to 61% [18].

Globally, there is an increase in political transparency
due to digitisation and networking; non-transparent
systems come under pressure. The high availability

of data and access to social media also increase the
participation of disadvantaged groups. However,

the Internet was increasingly restricted in the past

3 years. According to a study conducted by Freedom
House, Internet freedom has decreased in 34 out

27 | Definition: “A real-time intelligent, horizontal and vertical networking of humans, machines, objects and ICT systems to enable dynamic

management of complex systems” [29]

28 | Definition e-Government Monitor: “Open government stands for the opening of government and public administration to citizens and
the economy. The goal is more transparency, more political participation and more intensive cooperation between governments and the

governed.”

29 | Definition e-Government Monitor: “Information and services from public authorities and institutions (municipality, city, county, etc.),

which can be used over the Internet.”

Trend theme 10: Digitisation and networking 45



of 60 countries. Even in democracies, the securi-
ty risks involved in digital penetration are partly
answered by restrictions or misuse of the Internet.
For the monitoring purposes, German law enforce-
ment authorities have installed spyware on the
PCs of suspects. Freedom House observed a slight
deterioration of Internet freedom in Germany [13].

Technology trends reduce hardware needs

Technical developments will continue to be key
driving forces in various areas of life and work. Cloud
computing and central repositories will continue to

spread, as long as confidence in data security is main-

tained. The related decline of software and hardware
in companies can reduce resource requirements. The
development of control systems which can almost be
managed without hardware (e.g. Leap Motion) could
also have a positive effect on resource efficiency.

Robots, which will be used in the future at work
and everyday life, will probably significantly
increase technology-driven resource requirements.
Intelligent robots will have a high range of uses:
they will be used as much in service fields, e.g.,

for cleaning buildings, as in medical fields [10].
Autonomous vehicles will increase road safety and
decrease petrol consumption and congestion —
however, they also pose security risks [19,20].

Possible entry points for resource policy

X W
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Energy — smart metering implementation

In the energy field, the use of digital applications
offers efficiency potential and will especially grow
proportionally to burden sharing and demand
management: the EU directive on energy end-use
efficiency and energy services (2006/32/EC) will
provide a full coverage of 80% of all households
with intelligent metering systems (smart meters)
by 2020 [21]. In Germany, the amended Energy
Act of 2011 regulates the installation of intelli-
gent power meters with a yearly consumption

of 6,000 kWh. Installing smart meters offers
consumers more transparency and the possi-
bility to receive timely information about their
electricity consumption [22]. A full-scale imple-
mentation is expected in Germany in 2029 [23].

> Analysis of the resource efficiency of online shopping and adapted policy
measures. Savings potentials are possible, for example, by means of packaging
regulations as well as the regulation of return procedures

> Introduce a resource Top Runner programme for electronics and household appliances

> Incorporate recycling know-how more strongly into development cooperation programmes

» Identify and limit incentive systems which shorten how long a product is used (for example, the
replacement of functioning mobile devices within the framework of mobile telephony agreements)

> Increase minimum warranty period to raise product quality

> Integrate manufacturers more strongly into the recycling process in order to foster an
incentive system for the manufacture of ICT devices which are easy to recycle

> Increase transparency:

» Manufacturers could be encouraged to publish repair instructions (including an assembly

drawing of the device)

» Improve the proof of origin for raw materials and components

» Provision of spare parts catalogue and ordering systems (e.g. production plans for 3D printers)
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Links to other trend themes

Sustainable mobility concepts such
as carsharing are available to the

masses by using digital gadgets; Social media offers networking possibilities for
public transport becomes more new modes of thought/ —} sustainability initiatives; multiplier effects
user-friendly (digital timetables) world views ’
* Greater involvement and
mobility/ digitisation/ participation; non-transparent
infrastructure networking eéducation systems come under pressure;
global networking and access
to information strengthen
emancipatory effects
busin((ez‘:v:llodels | working world | | marketing/consumption |

* ¢ ¢ \ Surveillance of citizens and its

influential use for commercial or
other purposes is very pronounced,

Digitisation of all areas of life and work; acceleration; increasing | YR -
personalised advertising increasing

pressure on all areas of life; increasing pace of innovation; growing
number of jobs in the ICT sector
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Marketing and consumption

Consumption patterns in emerging countries are similar
to those of Western lifestyles. Advertising establishes
product ownership and consumption as giving a sense of
meaning and identity. Consumption is increasingly taking
place through e-commerce, which enables companies to
offer personalised advertising and products by using and
analysing consumer behaviour over social media.

Status quo

In Germany and industrialised nations, unsustain-
able consumption patterns prevail which lead to
substantial consumption of resources and significant
environmental impacts [1, 2, 3]. Driving forces such
as low prices, the high availability of goods and the
effect of consumption and possession giving a sense
of meaning and identity contribute significantly

to a consumer behaviour which goes far beyond
what is needed to satisfy basic needs [1, 4, 5].
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Between 2008 and 2013, consumer spending in
German households increased in nearly all areas of
demand: for clothing and shoes from around EUR
67 billion to over EUR 73 billion; for furnishings,
appliances and household utensils and equipment
from just under EUR 83 hillion to about EUR 92
billion; for purchasing vehicles and the use of
transport services from around EUR 65 billion to
approximately EUR 68 billion, and from about EUR
33 hillion to nearly EUR 40 billion, respectively [6].

In principle, consumers have the desire to consume
(more) sustainably; however, actual purchasing
decisions are often less sustainable due to ignorance,
laziness, social practices and a lack of incentives [7, 8].

In Germany, marketing and advertising received a
much larger budget than consumer education and
counseling - there is a large discrepancy here between
advertising expenditure (EUR 30 billion in 2011 for
fees/salaries, production of advertising materials and
media distribution of advertising) [9] and spending on
consumer advice (almost EUR 52 million in 2011 on
the federal budget for the German association of con-
sumer organisations (Verbraucherzentrale Bundesver-
band e.V.), subsidy and foundation capital for Stiftung
Warentest and information for consumers ) [10].



Resource and environmental relevance of the trend theme

As a rule of thumb, increased marketing strength
promotes consumption, i.e., the more consumption,
the more consumption of resources [13]. The demand
for materials and energy as well as for the develop-
ment of infrastructure increases significantly with the
collectivisation of Western consumption and produc-
tion patterns. For example, the per capita material
consumption rises from 8 to 16 tonnes [1,25], fossil
fuel-dominated energy use rises by 80% [26], and
the global greenhouse gas emissions by 50% [27].

The increasing demand for larger living space per per-
son also means greatly increased energy and material
requirements which, due to rebound effects, also
undoes efficiency gains made through improved tech-
nology. For Germany, studies suggest that energy sav-
ings obtained through energy efficiency programmes
with an investment in energy cost savings leads to
rebound effects in increased energy consumptions,
which consume more than 5% of the CO, emissions

In motion: trends and developments

Consumption catches up in emerging countries
The middle class is growing in many emerging and
developing nations. New middle-class consumers
increasingly follow Western — non-sustainable

— consumption patterns [11, 12] (also see trend
theme “socio-economic acceleration”).

Advertising presents consumption as

giving a sense of meaning and identity

Whether it is done through connecting a product
with a social or environmental protection pledge,
with role models or with the suggestion of the “one
true lifestyle,” advertising is loaded with “meaning”
even more strongly than before. With this attribution
of cultural values, ideals of beauty and lifestyle role
models, advertising connects the consumption of
products to perceived social standing and therefore an
individual’s sense of identity and social importance;
thus, enabling the creation of consumer societies
[13]. Consumption therefore increasingly has the
effect of imparting status. One’s own position in the
social fabric is increasingly ensured by consump-
tion and product ownership — with associated high
and constant consumption efforts and costs [13].

Consumer needs are increasingly satisfied online
Consumers are increasingly shifting their purchasing
habits to the Internet, especially for ICT products,
but also more and more for fashion products [14]
(also see trend theme “(new) business models”). In
2014, the market share for e-commerce is expect-

savings [28]. A focus on purely technical solutions is not
enough; consumption behaviour is similarly as relevant.

Growth in e-commerce requires a rise in energy use

for online transactions and leads to an increase in the
consumption of packaging material for products and
shipping, however, it reduces transport requirements due
to well-coordinated logistics compared to the transport of
the customer to the goods and back, which is mainly done
with individual mobility structures (for environmental relief
potential also see trend theme “(new) business models”).

Strengthening the sharing economy by more use

of functions instead of product ownership reduces
resource requirements and lessens environmental
impacts. On the one hand, fewer new or additional
products need to be manufactured. On the other hand,
the products are used longer or more intensively which
reduces unnecessary use of the product, because the
product is not always present in the household [29].

ed to rise to 9% of total trade [15]. Today, almost
70% of all Internet users make purchases online.
More than three quarters of all Internet users get
information on the Internet before purchasing a
product [16]. Information feedback for consumers
and corporations is also increasing with Internet
use and e-commerce [17]. However, though con-
sumers can better exchange product information,
20-30% of customer reviews are considered fake [18]
(also see trend theme “(new) business models”).

Increasing digitisation and personalised advertising
Companies recognise the opportunity and necessity
of approaching online consumers. Between 2013
and 2018, the global media spending for online
services will increase by 12.2% — therefore, they will
make up around two thirds of the expected growth
in global media spending during this period [19].
Advertising has the largest share of the increase in
spending on online services — in 2018, it is expected
that one third of all advertising revenues will come
from online services [19]. The advertising revenue
generated worldwide from the Internet will rise to
almost USD 190 billion by 2016 [20]. In Germany,
the advertising budget of businesses for online
marketing was increased from 4.5% in 2011 to

9.6 % of the total advertising budget in 2014 [21].

The opportunities presented by digitisation are used to
increasingly personalise advertising. To achieve this,
the key strategy of companies is building consumer
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confidence, which is promoted via social media con-
tacts and personal exchange [22,24]. In the context of
social commerce, products are also offered over these
channels in social networks like Facebook, sometimes
at a discount but with no additional services [21]

(also see trend theme “digitisation and networking”).

Another strategy uses the online tracks which con-
sumers leave behind from their digital purchas-
ing processes. Companies have the opportunity

to use feedback about consumer behaviour for
product development and sales purposes and to
make personalised promotional offers accessible
to individuals according to their preferences [22,
24]. Customised promotional offers via online ser-
vices and interactive television gain greater access
to the consumers’ private sphere as well as public
space via digital outdoor advertising [13, 23].

Privacy concerns are increasing and must

be taken seriously by companies

Online, “transparent” customers have growing
concerns about data protection with regard to dis-
closure of personal data. Therefore, the customer
anticipates the presence of personalised advertising.
Companies are therefore increasingly faced with the
challenge to take both privacy concerns seriously

as well as to communicate accordingly how data is

Possible entry points for resource policy

being handled, i.e., also provide verifiable equiva-
lent values for the disclosure of data [21, 22, 24]. At
the same time, consumers have more information
about products and can exchange information about
products on the Internet. Many consumers use these
opportunities to demand more sustainable products
(also see trend theme “(new) business models”).

Critique of consumerism and low-

consumption lifestyles are increasing

In industrialised nations, the desire for low-consump-
tion lifestyles is growing and sufficiency is being
discussed. Part of the population follows lifestyles in
which owning products is at least partially replaced
by using products (also see trend theme “new modes
of thought/world views”). As a result, new business
models are also emerging (also see trend theme
“(new) business models”).
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> Advertising regulation for products that are obviously not sustainable

» Education and information about the effects of advertising; foster the discussion about well-being

> Foster more sustainable consumption patterns through reduced VAT rates for sustainable products and
services and promote more trustworthy ecolabels and/or the criteria a company must fulfill for ecolabels

> Promote concepts of a sharing economy through a supportive framework
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Links to other trend themes

Privacy concerns increase; increasing influence on sustainable products for consumers;
critique of consumerism and consumption-light lifestyles are on the rise
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Consumption catch up of emerging countries along with Western lifestyles; consumption
increasingly gives a sense of meaning and identity; online purchases are increasing;
more personalised, digital advertising
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Education

The trend towards higher qualification continues. This

resources and envi-
ronmental relevance

helps combat the lack of skilled workers in academic 5%

careers, but not in other occupations. Schools and
universities are becoming economised, which affects both
the institutions as well as the curricula. The equalisation
of educational opportunities achieved by digitisation and
networking partially counters this. Lifelong learning and
networked thinking are becoming more important and

supported in this environment.

Status quo

The level of education in Germany is high and
continues to rise; adults are at OECD average in
reading and mathematical competencies. Younger
generations frequently have higher levels of education
than older generations: 43 9% of 30-35 year olds

have a higher education entrance qualification

for university entrance (Hochschulreife), around

a third finished intermediate school (Mittlerer
Abschluss) and about a fifth have the general leaving
certificate (Hauptschulabschluss). At the same

time, the number of those who have no vocational
qualification is growing in younger generations;

this disproportionately affects young adults with

a migration background [1]. Although slight
improvements have been achieved in recent years,
social background still heavily determines educational
and subsequent economic success [2].

Expenditure on education, science and research
amounted to EUR 247.4 billion in 2012, which cor-
responds to 9.3% of the GDP. Of the approximately
96,000 educational institutions, around two-thirds
are public institutions; almost one third are inde-
pendently operated, which is an increasing tendency.
Due to the declining number of pupils, the number
of general education schools is waning. The number
of day care centres and universities is continuing to
increase. In 2012/2013 around 16.6 million people
used these educational opportunities in Germany [1].
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Resource and environmental

relevance of the trend theme

The focus of education on economic purposes narrows
the horizon of students and pupils and, in the long-
term, also that of society. Alternative ways of think-
ing, creativity and collaboration can be hindered. In
such an environment, issues such as sustainability
and social justice will be given a much lower priority.
Introducing sustainability issues into various fields

of study can counteract this and promote a long-term
shift towards sustainability and resource efficiency.
Environmental studies programmes and their gradu-
ates can create eco-innovations. Strengthening net-
worked thinking could produce social innovations that
enable social adaptation towards more sustainable
economies and lives.




In motion: trends and developments

Trend towards higher qualifications

In Germany, there is a trend towards higher quali-
fication, which is reflected in the rising percentage
of educational programmes in secondary education
(2.4% increase from 2012 to 2013) as well as in the
increase of university students [3].>° In 2000, the
number of university students was still 1,718,445; in
2013, with approximately 2,613,000, it was almost
twice as high as the number of apprentices [4]. For
the first time in 2013 — due to double the amount of
A-level pupils and the trend towards higher qualifi-
cations — there were more students than apprentices
[3]. In contrast, at the end of 2011 there were more
vacant vocational training places than applicants
[5]. The percentage of students of the same age
group rose from 25.8% in 1995 to 53% in 2012 [6].

The demographic change caused by the shortage
of skilled workers in certain occupations, such

as manual trades, is exacerbated by the trend of
upskilling (also see trend theme “working world”).
Since 2005, the number of vacant vocational
training places has increased almost continuous-
ly, from 12,636 to 29,689 in 2011 [5]. Human
resources determine the future growth of compa-
nies and are important for competitiveness and
innovation capacities of the German economy.

Marketisation of the educational

landscape in schools...

The educational landscape has been economised
and has been strongly adapted to the — supposed —
needs of the economy [7]. Since the "PISA shock"
of 2000, educational activities have increasingly
been subject to efficiency criteria, and performance
standards and evaluations have gained significant
importance [8]. The marketisation is also reflected
in a change of emphasis in lesson content: humani-
ties and artistic learning content is losing out, while
STEM?®! subjects are gaining in importance [9] (also
see trend theme “socio-economic acceleration”).

This development is increasingly criticised [10]
and is perceived as a narrowing of education

[9], where the education system submits to the
interests of the economy. Marketisation is seen
here as a danger to the core values of society and
democratic awareness [11]. There is no telling yet
what dynamic will evolve from this criticism [11].

...and universities
Further dimensions are the marketisation of educa-
tional services and educational institutions as such.

Education institutions increasingly depend on busi-
ness control patterns and are in competition with one
another [12]. This is especially true for universities
due to the increasing significance of third-party funds.
In 2010, about 28 % of the total revenues of German
universities came from from external funding. For
engineering, 89% stems from third-party funding,
and for mathematics/science almost 93% [13].

Worldwide, scientific projects are under high pressure
to justify themselves: funding for projects without
direct economic benefits will be cut or funds will be
discontinued.

In this way, the marketisation driven by the acceler-
ation is spreading to many areas of life. Even child-
hood education is often oriented towards skills which
can later serve the economy [14]. As a result of marke-
tisation, in the course of the Bologna Process, per-
formance and time pressure is generally increasing
in universities, which not only leads students having
narrow CVs, but also to a higher dropout rate [14].

Lifelong learning and networked thinking

Longer working lives, rapid processes of change and a
high level of networking increase the need for lifelong
learning [14]. Participation in continuing education,
however, has changed little in recent years.

As a result of globalisation, the importance of lan-
guage and network competencies is growing [15]. The
accumulation of knowledge is becoming less impor-
tant, because knowledge can be acquired in the short-
est possible time due to technological development
and digitisation. Instead, solution-oriented, network-
ing and long-term thinking is increasingly required
[14, 16]. Traditional education schemes cannot meet
the demands of a networked world and its increasing-
ly complex challenges. It rather inhibits innovations
that would result from the networking of knowledge
and cooperation [14]. However, the inaction of the
global education system towards change prevents a
rapid shift away from individualised and measurable
individual performance, linear thought patterns as
well as the accumulation of separate knowledge [14].

Equalisation of knowledge through

digitisation and networking

The Internet increasingly enables education regard-
less of family or cultural background and improves
education in rural regions [17]. Open source cul-
ture, open access and Creative Commons allow free
access to scientific literature, sources and other

30| By 2020, for demographic reasons, the percentage of eligible students of the same age group will sink to 44 %, the number of students
will decline to 2.3-2.5 million and, consequently, decrease the number of graduates by 2019 (KMK).
31 | STEM stands for Science, Technology, Engineering, Mathematics degrees.
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information materials. By using open source educa-
tional software, users can acquire knowledge more
easily. With open source software, working on the
PC is also possible with less capital investment as
many high quality office and graphic programs are
available free of charge. For example, the Ubun-

tu operating system and the associated project
Edubuntu give schools and communities access to
easy-to-use learning software and systems [18]. A
large number of learning platforms brings together
learners or can directly be used as an application for
learning [19]. Although only 13 years old, Wikipe-
dia has 30 million articles in 280 languages [20].

Free access to knowledge extends to higher edu-
cation. Massive open online courses (Moocs) offer
lectures by renowned professors, which can be

viewed worldwide free of charge. Testing for learning

progress and obtaining certificates is also possible
[21]. On platforms such as EdX [22] and Coursera

Possible entry points for resource policy

[23], students can watch lectures on almost all
subjects; on average, 33,000 students follow the
lectures [24]. Other platforms, such as the Khan
Academy [25], are aimed primarily at pupils. After
introducing online courses — where learners who
did not understand something were able to see
the explanation several times — failure rates could
be significantly reduced for some courses [21].

Despite marketisation: sustainability in

STEM subjects and economics teaching

At several universities, the content of some study
subjects is changing. STEM subjects increasing-
ly focus on sustainability and economics teach-
ing moves away from neoliberalism in favor of
empiricism of the common good. Although these
developments initially only have a niche char-
acter, education can thus strengthen and speed
up long-term countermovements (also see trend
theme “new modes of thought/world views”).

> Foster network thinking in schools in universities (early linking of learning
and working phases), teamwork instead of individual assessments

> Life-long learning: also impart knowledge of economic processes and environmental impacts

> Integrate sustainability aspects into training and studies

» Competitions which foster creativity, innovations and teamwork (especially eco-innovations)

> More strongly foster cross-thematic and interdisciplinary work in schools, training and studies

» Counter marketisation tendencies; discuss factors that promote marketisation
and eliminate if necessary (reduce PISA study focus on STEM subjects)
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Links to other trend themes

Marketisation of the educational landscape/system; time and performance pressure in universities and schools hinders
involvement in sustainability aspects and environmental themes; working world requirements determine educational
structure and content (shortening number of school years, PISA studies), rising educational requirements
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Education can shape sustainable and conscious consumption
and diet patterns as well as decelerated lifestyles
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Cooperation and interaction of trends
An example discourse based on three trend clusters

The trend themes researched in this report are made up
of over 300 identified individual trends. The individual
trends mutually influence one another. An unexpected
development of an individual trend can cause a chain
reaction of changes among other trends. In order to
explore possible interactions and links between the
individual trends, they must be analytically connected.
While combining each individual trend can create an
unmanageable amount of complexity, an excessive
culling of individual trends results in an incomplete

or incorrect understanding of the overall trend.
Therefore, individual trends were selected — based on
source analysis, interviews and workshop discussions
— such that they could be assessed, in particular, for
possible interactions. The individual trends originate
mainly from themes that range from socio-economic
acceleration to new modes of thought/world views and
digitisation/networking, and also to a lesser extent,
from urbanisation and (new) business models.

The first two trend themes are arranged more or less
alongside one another: both trend themes describe
the way we aspire to live and work. Many individual
socio-economic acceleration trends are character-
istic of the predominant growth-oriented economic
model of capitalism. Some individual trends of this
trend theme are new, but mostly they are “more of
the same” at an accelerated speed. This labour and
economic system has led to a high level of pros-
perity in Western societies, which many emerging
and developing countries seek to achieve. At the
same time, this model of profit maximisation and
high consumption causes enormous environmen-
tal damage and consumption of resources, and

also often leads to poor working conditions.3?

There are many individual trends, including new
modes of thought that have emerged as a result of
criticism of this model and its negative impacts,

particularly to the environment. This includes new
individual trends as well as those which emerged
decades ago. For example, permaculture and
organic farming were developed in the 1970ies as a
response to industrial agriculture.>* Today, criticism
of ecologically damaging economic activities** and
the acceleration of everyday life is growing rapidly
in response to climate change and environmental
damage. As a result, new modes of thought and

life models focused on deceleration, simpler living
and well-being are becoming more important.>®

The acceleration element of the two previously
mentioned trend themes mainly emerges from digiti-
sation and networking. Work processes are acceler-
ating and product cycles are becoming shorter. Large
amounts of money can be moved digitally within
seconds; two-thirds of all stock trading is now done
by computers, which can perform transactions within
milliseconds and exploit tiny price differences.?®
However, new modes of thought, for example, in

the form of transition initiatives, have experienced

a boom as a direct result of digitisation and net-
working: groups come together over the Internet,
knowledge is shared, bartering is organised and
sustainable products and companies find their niche.

How the individual trends of these three trend themes
interact with one another and what inter-related
effects exist will be examined in more detail below.
Due to the wide scope of the socio-economic accel-
eration and new modes of thought, only the most
important individual trends associated to the theme
were considered. “Important” are here the individual
trends most frequently linked with other individual
trends, and strongly driving trends. The complex
network of all individual trends was reduced to 30
individual trends. The individual trends selected were
summarised into three comprehensive, condensed

32| Herrmann, Ulrike, 2013. Der Sieg des Kapitals. Wie der Reichtum in die Welt kam: Die Geschichte von Wachstum, Geld und Krisen.

Westend Verlag, Frankfurt/Main.

33 | Mollison, Bill/ Homgren, David, 1984. Permakultur: Landwirtschaft und Siedlungen in Harmonie mit der Natur. Pala-Verlag.
34 | Hopkins, Rob, 2008: The Transition Handbook: From Oil Dependency to Local Resilience. Green Books, Totnes, Devon.
35 | Transition Network, 2013. Map of current transitions initiatives & potential founders. URL http://www.transition-initiativen.de/page/

karte-transition-inis, retrieved on 07.07.2014.

36 | Lanchester, John, 2014. Der Super-Klick. Wie Hochfrequenzhandel funktioniert. In: Le Monde diplomatique (Deutsche Ausgabe), Inter-

nationale Beilage der tageszeitung Juli 2014.
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Figure 1

Active-passive diagram of the 30 trends selected

m Description of trend

Focus on economic growth

Spread of Western production/consumption pattern
Multi-national corporations (MNCs) influence policy/lobbyism
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13 | Increase in urban consumption and behaviour patterns
14 Advancing automation of industry

15 | Increase in the number of ICT jobs

16 Increase of social platforms (DaWanda)

17 Increased pace of innovation
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25 Simple solutions due to overtechnification

26 Digital life, reduced need of status

27 More technological application, higher resource requirements
28 Transparency promotes sustainability

29 Capital flow out of social structures

30 Compacted capital flows

trend clusters for analysis: acceleration of the capital-
and economic system, sustainable life models and
deceleration and digitisation and information flows.

In the first analysis, all plausible causal relation-
ships of all 30 trends were identified in order to
sort trends into the categories of active (driving)
and passive (driven) trends within this causal struc-
ture. Figure 1 shows an active-passive diagram: the
more a trend positively reinforces another trend,
the higher it is located on the y-axis of the dia-
gram; the more it is positively reinforced by other
trends, the farther to the right of the x-axis it is.?’

The most active trends can be seen in the upper
quadrants of the active-passive diagram. They are
marked orange in the table of trends. Of the 30

developments observed, these trends most affect
the development of other trends within the system.
These include many trends from the trend theme
“socio-economic acceleration”. This includes, for
example, the spread of Western production and
consumption patterns, in addition to the increase
of business models that focus on profit maximi-
sation, growth and an increased consumption

of resources. An increasingly digital life is also,
interestingly enough, among the most influential
trends that result in a diminished need for mate-
rial status symbols. Moreover, this phenomenon
corresponds with a demised resource lifestyle.

The following diagram, Figure 2, shows relevant
effects between individual trends within and between
the selected trend clusters.

37| Adetailed description of the method used is presented in a separate document and is available upon request from the authors

of the study.

An example discourse based on three trend clusters 57



Figure 2

Modes of action of 30 selected individual trends
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capital and economic systems

The acceleration of capital and economic systems

Figure 3

Feedback loops in acceleration of capital and economic
systems trend cluster

includes some of the strongest, or the most active,
individual trends and largely determines the current
working world and economic system. In the centre

of the cluster is the growth and profit-oriented busi-
ness model of many economic actors. The growth
driven — and, thereby expansion-oriented — business
model leads to the spread of Western production and
consumption patterns. Increasing urban consump-
tion and behaviour patterns continue to positively
reinforce this focus on economic growth . Through its
influence on business models that are aligned to max-
imise growth and profit, a feedback loop of mutually
reinforcing trends is observed (see B in Figure 3).

Lobbying and economic influence on policy cause
higher marketisation of the educational system
and, due to the economic approaches and val-
ues taught during education, there is also a pro-
liferation of business models that are based on

growth and profit maximisation. In addition,
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the focus on these types of business models will
likely cause a consolidation of capital flows as a
direct result of lobbying (see Feedback Loop A).

The causal relationships and feedback loops men-
tioned show how individual trends of accelerated per-
formance and profit-driven lifestyle and economy can
influence one another. Though the causal relation-
ship and feedback loops constitute a self-contained
system they can accelerate the extent and signifi-
cance of such an economy and lifestyle. One conse-
quence is an increased consumption of resources due
to resource-intensive production and consumption
patterns.

Trend cluster 2: Sustainable

lifestyles and deceleration

At the centre of the cluster is sustainable lifestyles
(see Figure 4, Loop C). Sustainable lifestyles are
formed by opposition to the growth-oriented capi-
talist economic system and criticism of ecologically
and socially damaging economic activities. Alterna-
tive life models are being developed in response to
this criticism. Sustainability and resource-conscious
lifestyles are gaining importance in some social
groups; sovereignty over the way in which time is
spent and the intention behind activities are more
important to these groups than material status sym-
bols. The representatives of this group consciously
choose low-impact, sustainable consumption and
behaviour patterns. Such economic sovereignty*® in
turn increases opposition to environmentally and
socially damaging economic activities. The con-
cept of sustainability can therefore increasingly be
included in educational programmes, which will

Figure 4

cause a long-term shift of society‘s set of values
towards greater sustainability and deceleration. Many
individual trends of the trend cluster “sustainable
lifestyles and deceleration” are to a certain part a
reaction to the individual trends of the trend cluster
“acceleration of capital and economic systems”.

Trend cluster 3: Digitisation and information flows
The emergence of digital and individual work environ-
ments is at the centre of the trend cluster labeled digi-
tisation and information flows. Traditional training is
less relevant in these work environments, and indi-
vidual production methods that require less expertise
and infrastructure are becoming more important.

In a self-reinforcing manner (see Figure 5, Loop

D), these new working environments and modes of
production cause an increase in the pace of innova-
tion and lead to a progressive automation of industry.
This, in turn, is characterised by a tendency towards
virtualisation of businesses that include virtual work
processes and increasing automation of knowledge
services. In addition to possibly increasing the
number of jobs in the ICT industry, automation also
accelerates other phenomena of digitisation in the
work environment.

Although the increase in virtual media and cloud
computing can partially reduce the need for
further use and development of hardware, it can
be assumed that a technological improvement of
resource efficiency will lead to rebound effects. At
the same time, consumption of resources resulting
from technical demand will rise due to increasing
technologisation of work and living environments.

Feedback loops in sustainable lifestyles and deceleration trend cluster
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38| Paech, Niko, 2012. Liberation from Excess - The road to a post-growth economy, Oekom Verlag, Munich.
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Figure 5

Feedback loops in digitisation and information flows trend cluster
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Figure 6

Potential effects of individual trends and their interactions on resource use
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Potential effects of individual trends and their interactions on resource use

Of the three trend clusters, the acceleration of capital
and economic systems cluster has a negative impact
on the consumption of resources, due to an increase
of production and consumption. While technolog-
ical efficiency gains are likely due to accelerated
innovation, they are often offset or even overcom-
pensated by the increasing use of technology in the
ICT sector, where rebound effects are likely to occur.
More resource-conscious lifestyles of the individual
trends in the sustainable lifestyles and deceleration
trend cluster reduce the consumption of resources;
however, they still represent — in spite of their
increasing importance — a niche phenomenon.

Various effects in the system are possible, depending
on how the individual systems develop. Potential
for an increase in resource efficiency may result
from developments of individual trends, namely,
the increasing generation of capital in financial
markets. Such trends describe a development of
increasing outflow of capital from social structures.
Should this trend become stronger, it can lead to
an increase in the criticism of the Western eco-
nomic and lifestyle model and consequently con-
tribute to or reinforce more sustainable lifestyles.
Discussing questions about the “good life” — for
example, discussions surrounding the luxury of

time and immaterial wealth — may further posi-
tively reinforce its reach on larger social groups.

Similarly, an increasing spread of growth and
profit maximisation based business models as
well as the associated increased consumption of
resources and environmental damage can lead
to a growing opposition towards environmen-
tally and socially harmful economic activities.

A change in favour of sustainable development
and deceleration-oriented lifestyles can occur.

Both trend clusters are further strengthened by
digitisation and information flows. When digi-

tal, individual work and living environments are
increasingly created, this can support transparen-
cy of products and their production. Information
about the consumption of resources, etc. will be
more easily accessible to consumers and can have
an activating influence on further potential devel-
opments in the sustainable lifestyles trend cluster.
Progressive digitisation may also create the desire for
a simple, less high-tech life and enhance sustaina-
ble and decelerated lifestyles with less consumption
of resources. In addition, for digital natives, mate-
rial status symbols will lose importance without

a conscious shift towards sustainable lifestyles.
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