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INTRODUCCION

Como ya viene haciendo desde hace afios, el Ministerio Federal para el Medio
Ambiente, la Conservacion de la Naturaleza y la Seguridad Nuclear (BMU) del Gobierno
Aleman public6 en 2018 su informe “Greentech made in Germany 2018.
Environmental Technology Atlas for Germany” (elaborado por Roland Berger GmbH).

Este Informe analiza el mercado mundial de las tecnologias ambientales y compara los
datos mundiales con las posiciones que Alemania ocupa en cada una de las
tecnologias.

El modelo aleman de las tecnologias ambientales es un modelo de éxito, los datos asi
lo indican, con un 14% del total del volumen mundial y una contribucidn al PIB del 15%
en 2016, que se estima llegard al 19% en 2025.

La contribucidn del Informe a sistematizar las diferentes tecnologias y agruparlas en
los seis mercados lideres, nos parece una aportacion relevante y que también facilita la
comprension detallada de los datos econdmicos y volimenes de negocio de este
mercado. Por ello, desde el Laboratorio de Ecoinnovacién de la Fundacién Forum
Ambiental hemos querido extraer los datos mas relevantes de dicho informe para
visualizar de una manera resumida la magnitud de este mercado, sus tendencias y el
importante papel de generacién de oportunidades que supone la ecoinnovacion.

Para facilitar el andlisis de los datos presentados hemos dividido nuestro informe en
dos entregas: esta primera que se refiere al mercado global mundial y una posterior
en la que mostrara la contribucidon de las tecnologias ambientales en Alemania a
través de diferentes indicadores y cual es su posicion respecto al mercado mundial.

Si estos datos los ponemos en el contexto de lo que supone el tamafio de este
mercado en ventas mundiales y el crecimiento anual esperado hasta el afio 2025,
entenderemos su importancia estratégica para la economia alemana y la decidida
apuesta por consolidar y crecer sus posiciones mediante un conjunto de politicas
publicas transversales y la colaboracién entre todos los agentes del sistema.

Una politica ambiental exigente en el contexto de las directivas europeas y de las
urgencias climaticas, con una visién que incorpore instrumentos de politica industrial
aplicada y ecoinnovacion a un sector estratégico que crecera de manera sostenida en
los préximos afios, y que genera puestos de trabajo estables y de calidad, se constata
como una féormula de éxito y que puede ser aplicada a escala local, regional o nacional.

Fundacion Forum Ambiental
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Los seis mercados lideres en las tecnologias ambientales y en
eficiencia de los recursos y sus segmentos de mercado

" 4

Environmentally friendly power
generation, storage and 2

distribution Energy efficiency

Qn

Renewable energy
Ecofriendly use of fossil fuels
Storage technologies
Efficient grids

Energy-efficient production processes
Energy-efficient buildings
Energy-efficient appliances
Cross-sector components

3 - Material 4 Sustainable
ﬁf efficiency mobility

Material-efficient processes

= Cross-application technologies

* Renewable resources

Protection of environmental goods
* Climate-adapted infrastructure

Alternative drive technologies
Renewable fuels

Technologies to increase efficiency
Transportation infrastructure and traffic
management

Sustainable water
management

5 Waste management

{Bes  and recycling 6 D:EEI

Waste collection, transportation and
separation

Material recovery
Energy recovery
Landfill technologies

Water production and treatment
Water system

Wastewater cleaning
Wastewater treatment methods
Efficiency gains in water usage

Source: Roland Berger (2017)

-ﬂ%; Environmentally friendly power generation, storage and distribution

Efficient grids Storage technologies

Renewable energy Ecofriendly use of

fossil fuels

* Photovoltaics + Gas and steam power * Control technologies * Mechanical storage of

-

Solar thermal energy

Solar thermal power
plants

Wind power (onshore)
Wind power (offshore)
Geothermal power
Hydropower

Source: Roland Berger (2017)

plants

Cogeneration units
High-capacity power
plants

Carbon capture and
storage (CCS)

Waste heat recovery

for grids
Control technologies
for plants

Heating and cooling
netwarks

Metering and
consumption
measurement systams
ICT (“Internet of
energy”)

energy
Electrochemical
storage of energy
Electronic storage of
energy

Thermal storage of
energy

Chemical storage of
energy

Power2X



©

laboratorio

ecoinnovacion

(lo-umambuenmu

-
&

v

Energy efficiency

Energy-efficient production

processes

..in the metal producing industry
..in basic chemicals

..in automotive engineering

..in mechanical engineering

..in retail/logistics

Energy-efficient
buildings

Thermal insulation
Building
automation

Passive houses/
PlusEnergy houses

Efficient heating,

Energy-efficient
appliances

®

®

®

Energy-efficient
white goods

Green IT
Energy-efficient
lighting
Energy-efficient

Cross-sector

components

* Measurement and
control
Instrumentation

* Process control
instrumentation

* Pump systerns

* ...inmetatworking ventilation and air- consumer = Ventilators

* _..in paper and cardboard conditioning electronics « Electric drive
manufacturing systems systems

* _..in plastics processing * Heat exchangers

* ...in food production » Compressors,

* _..in the manufacture of mineral compressed air
products and vacuum

technology

» _..in the manufacture of glass and
ceramic products

Source: Roland Berger (2017)

ﬁ? Material efficiency

Protection of
environmental
goods

Renewable
resources

Material-efficient processes Cross-application

technologies

* Manufacture of metal preducts * Biotechnology Bioenergy for heat  + Soil protection

» Manufacture of plastic products + Nanotechnology and por_.fer + Naoise protection
. L . . eneration
« Processes in the chemical industry ¢ Organic electronics s « Groundwater
+ Feedstock for the

protection/water

* Paper and pulp production chemical industry

conservation

* Processes in the building industry * Bioplastics + Prevention of air

* Production in the publishing and » Composite pollution
printing industry Climate-adapted materials + Mature and

*+ Manufacture and processing of infrastructure + Natural cosmetics landscape

wood products and wood materials conservation

Natural insulating
materials

Oils/fats from RRY

Paints/varnishes
from RRY

-

Electricity generation and
distribution equipment

* Storm protection

» Heat and fire
protection

+ Paper and cardboard products

* Flood protection

1) RR - renewable resources

Source: Roland Berger (2017)
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Sustainable mobility

Alternative drive Renewable fuels Technologies to Transportation

technologies increase efficiency infrastructure and
traffic management

+ Hybrid drive systems * Biocethanol + Efficiency gains in + Railvehicles and

+ Electric drive systems + Biodiesel combustion engines infrastructure

» Lightweight
engineering
* Hydrogen from technologies
renewable resources

+ Fuel cell drive systems ~ « Biomethane Traffic control systems

Public transport

Filling station
infrastructure for
alternative drive
systems

» Energy-saving tires
* Biokerosene

+ Car sharing

+ Cycle paths

Source: Roland Berger (2017)

&% Waste management and recycling

Waste collection, Material recovery Energy recovery Landfill technologies

transportation and
separation

* Waste collection and * Mechanical recycling + Power generation * Building landfill sites

transportation » Feedstock recycling + Heat generation » Sealing of landfill sites

* Waste separation * Redeveloping landfill

sites
Source: Roland Berger (2017)
[}fao Sustainable water management
Water Water system Wastewater Wastewater Efficiency gains
production and cleaning treatment in water usage
treatment methods
+ Water production  + Water + Sewage sludge + Wastewater + Water efficiency
distribution treatment treatment technology in
* Water treatment
households
. * Wastewater * Energy
* Innovative - . ..
SARSEROR collection and management in + Water efficiency
transportation wastewater technologies in
systems .
treatment plants agriculture
* Recovery of + Water efficiency
materials in technologies in
wastewater commerce and
industry

Source: Roland Berger (2017)



laboratorio ,
ecoinnovacion

(lo-umambuenmu

Volumen global mundial del mercado de 2016 a 2025 (en miles de millones
de euros)

2016 +6.9% 2025
Total: 3,214 per year Total: 5,902

=
-3
w
=

(=3
=
(=41
.
L
=
=]
L
8
=

— — 088 et
—  _837. _— — —_—
- 667 . — — -667. ———
— -521. —— — _— —
T — V= T 412, — - ——
e 2100 — ——
-110. —
B el - = — o & —_— — pu—
5 m =)

0 3 SR> 3
Environmentally Energy Material Sustainable Waste Sustainable
friendly power efficiency efficiency mobility management water

generation, and recycling management
storage and

distribution

Source: Roland Berger (2017)

Crecimiento global de los mercados lideres en comparacion con el

crecimiento medio del mercado de las tecnologias ambientales (cambio
medio anual en porcentaje)

%@a Sustainable mobility 10.2%

a7
ﬁ Material efficiency 9.1%

{g?ﬂ Waste management and recycling 7.4%

2 g §"| Market for environmental technology

.-'J

and resource efficiency

Energy efficiency 6.6%

Jw

Environmentally friendly power
generation, storage and distribution

6.2%

e

n—faa Sustainable 4.6%

water management

Source: Roland Berger (2017)
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Cuotas de los mercados lideres en 2016 y en 2025 (miles de millones,

porcentaje)
2016 - Total: 3,214
EXEIEIEIE
59
|
Environmentally Waste
! friendly power manage-
Energy s"s\:;'t':hle generation, storage Material Sustainable  ment
efficiency man ent and distribution efficiency mobility . c;r:ljing
& =
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2025 - Total: 5,902

* Perc nt
Snum::nlrnﬁnﬁerg:r{ll}l?}
Cuota de las tecnologias de adaptacidon a las consecuencias del cambio
climatico
Share of technologies ...

4.1% 2016

11.0% 2025

... as a percentage of the
global market volume for
environmental technology
and resource efficiency

Source: Roland Berger (2017)
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Evolucion 2016-2025 de las tecnologias del mercado de la generacion de
energia renovable, almacenamiento y distribucion y cuotas (2016) de
algunas de estas tecnologias. (miles de millones de euros, variacién media anual
en porcentaje)

-%. Environmentally friendly power generation, storage and distribution

Lead market Market segments
2025 1,164 Peryear
2025)
_625_

+0. E—
6.4% _371_——
per year —
—— — 286 _
JE——— —1%0_—— —140 _
— _113_
_76_——
667 e
2016 . -
Renewable Ecofriendly use Efficient Storage
energy of fossil fuels grids technologies
Source: Roland Berger (2017)
% friendly power ion, storage and distribution ﬂ(\ Environmentally friendly power generation, storage and distribution
T~ Renewable energy ~  Storage technologies
Electrochemical
storage of energy
12%
19% Biomass , @ 7% Qo
exploitation Wind power
Photovoltaics (offshore) 61% @ 59 Electronic storage
of energy
Solar thermal Mechanical <1% Power2X

energy

0
31% 22%
Hydropower windpover (XN

(onshore) power

storage
of energy

Solar
thermal
power plants

Source: Roland Berger (2017)
Source: Raland Berger (2017)
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Evolucion 2016-2025 de las tecnologias del mercado de la generacion de
energia renovable, almacenamiento y distribucion y cuotas (2016) de
algunas de estas tecnologias. (miles de millones de euros, variacién media anual
en porcentaje)

= .
Energy efficienc
Q gY ¥

Lead market Market segments
2025 1,491 Peryear
2025)
_805_
pzsr.:::r —491- —
—_——— _362 _
—— _312_
e _206 _ —— —
— —— _133_
7 _12_
2016 837 Cross=sector Energy=-efficient Energy-efficient Energy=-efficient
components appliances buildings production
processes
(selected energy-
Source: Roland Berger (2017) intensive industries)

Cross-sector components

Energy efficiency

in food production Energy efficiencyin

automative engineering

25%
0
iy Energy efficiency in
Electric drive @ 3% Heat exchangers 2 1% @. 19 the manufacture of

systems mineral products

34% Process control Energy
= instrumentation ici i
Measure SR Ene ey

ment/control retail/logistics B
Energy efficiencyin
instru- air and vacuum technology

Compressors, compressed mechanical engineering
i 0
mentatlon @ <1% Ventilators

Pump systems

Energy efficiency
in metalworking

Energy efficiencyin the

. 3% manufacture of glass and
ceramic products
Energy efficiency

in metalworking

Energy efficiency
in basic chemicals

Energy efficiencyin
paper and cardboard

Source: Roland Berger (2017) Source Roland Berger (017) manufacturing

Energy efficiency

QW

Energy efficiency
Energy-efficient appliances Energy-efficient buildings

@ Energy-efficient
consumer electronics 34%
Thermal
43% 45% insulation
o Green IT Efficient heating)
Energy-efficient ventilation and .
white goods air-conditioning ]

Energy-efficient automation
lighting systems

Passive houses/
PlusEnergy houses

<

Source: Roland Berger (2017) Source: Roland Berger (2017)
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Evolucion 2016-2025 de las tecnologias de la eficiencia de los materiales

y cuota (2016) de algunas de estas tecnologias (miles de millones de euros,
variacion media anual en porcentaje)

+4.9% +3.7%

+8.1%
per year

13% 11%
19% 18%

H Paints and varnishes}
Bloenergy from renewable

(for heat resources
and power

generation) 6%

17%

14%
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Evolucion 2016-2025 de las tecnologias de la movilidad sostenible y

cuota (2016) de algunas de estas tecnologias (miles de millones de euros,
variacion media anual en porcentaje)

Sustainable mobility

Lead market Market segments
2025 988  Peryear +29.2%
e _353_
_335_
_ 250 _ — —
+10.2% — — —
per year 176 _ —— _170_ — —
— e — _32_—50— 34—
2016 412 Technologies to Transportation Renewable fuels Alternative
increase infrastructure drive
efficiency and traffic technologies
management
Source: Roland Berger (2017)
= Sustainable mobility El'; Sustainable mobility
Alternative drive technologies - i and traffic
Traffic control
systems
Public transport
49% 60% @ '
50% Electric drive o 1% Carsharing
) . Filling stati
Hybrid drive systems Rail vehiclesand ‘) .r:rr';‘grsgafr:ror
systems infrastructure PO oo anae
<1%
Fuel cell
drive systems
Source: Roland Berger (2017) Source: Roland Berger (2017)

Evolucion 2016-2025 de las tecnologias de la gestion de los residuos y el
reciclaje (miles de millones de euros, variacién media anual en porcentaje)

@% Waste management and recycling

Lead market Market segments
2025 210 T +12.0% +10.6%
2025)
_123 _

per year —
-— — 50 __
JE——— 1 — _24__
- —18&__—— _ 13 __
12 __ 5
2016 110 Waste Material Landfill Energy
collection, recovery technologies recovery

transportation
and separation

Source: Roland Berger (2017)
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Evolucion 2016-2025 de las tecnologias de la gestion sostenible del agua

y cuota (2016) de alguna de estas tecnologias (miles de millones de euros,
variacion media anual en porcentaje)

ﬂf’-_ﬁo Sustainable water management

Lead market Market segments
2025 1,001 Pervear +22.9%
2025)
_384_
S— _344 _
— - 226 ——
per year — e
— _143_
- — _110_ _112
17 _—— _13__18_
2016 667 Water system Water Wastewater Efficiency Wastewater
production treatment Eains in cleaning
and treatment water usage

Source: Reland Berger (2017)

23 Sustainable water management
Efficiency gains in water usage

Water efficiency technologies
in commerce and industry

75% Water efficiency technologies
in households

Water efficiency
technologies

in agriculture

Source: Roland Berger (2017)

El top ten de las tecnologias ambientales en 2016 y evolucion 2016-2025
(miles de millones de euros, variacion media anual en porcentaje)

Per year
Technology line Global market volume [billion euros] (2016-2025)

Water distribution 210 +2.7%

Measurement and control 166
instrumentation

Nanotechnology 143 33? +10.0%

Electric drive systems 126 +8.4%
Hydropower 115 =118 +0.4%
Water treatment 115 194 +6.0%
Wastewater treatment 110 m 143 +3.0%
Water production 107 145 +3.4%

Rail vehicles and

infrastructure ——

Waste collection 90 mns +3.0%

and transportation
Global market Additional global
Source: Roland Berger (2017) volume in 2016 market volurne by 2025

+3.9%
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Importancia de los mercados regionales en las ventas en 2016 y en 2025
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Las cinco tecnologias lideres que presentan mejores oportunidades de

desarrollo en los ocho mercados analizados

m Brazil

- China

1 Composite materials

1 Electronic storage of energy

2 Energy-efficient lighting

&
B

2 Hybrid drive systems

3 Processes inthe chemical industry

O

Electricity generation and distribution
equipment

4 Energy efficiency in the manufacture
of mineral products

4 Efficiency gains in combustion engines

5 Biotechnology

key| <ow

5 Measurement and control instrurmentation

m[@ [@,[@I-}n

IEI Canada

.El Mexiko

1 Biotechnology

1 Composite materials

2 Energy-efficient lighting

2 Energy efficiency in foed production

3 Hydrogen from renewable resources

3 Efficiency gains in combustion engines

4 Biocethanol

Energy efficiency in paper and cardboard
manufacturing

8] e |ign| <= [k
on| <w |lgm| <w |8

5 Electric drive systems 5 Energy-efficient lighting

Source: Company survey (2,560 responses), Roland Berger (2017)

i India [ @ ] Japan

1 Bioplastics

1 Efficiency gains in combustion engines

2 Composite materials 2 Energy-efficient lighting

Renewable resources as feedstock

for the chemical industry Water efficiency technologies in agriculture

4 Energy efficiencyin the cement industry 4 Efficiency gains in combustion engines

Electricity generation and distribution
equipment

E Russia % USA

1 Composite materials

[OWEE OW] OWFl
o ([0 T |ow ([

5 Energy efficiency in food production

1 Water efficiency technologies in agriculture

2 Innovative sanitation systems 2 Manotechnology

3 Composite materials 3 Bioethanol

4 Energy efficiency in the cement industry 4 Innovative sanitation systems

O || T T
SR oY Yl o

5 Water efficiency technologies in households 5 Energy efficiency in food production

Source: Company survey (2,560 responses), Roland Berger (2017)



Las cuatro claves de la transformacion digital en las tecnologias
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