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EDITORIAL

N

HIGHWAYS FOR
SOCIAL DEVELOPMENT
ot much news is of more interest to an isolated population, a depressed region
or a poorly-connected metropolitan area than a highway construction project.
The term “peripheral” loses all meaning with the mere announcement of such
a project, and maps are laid out in a bid to reconfigure the territory on every
front: economic, demographic, business, administrative... human.

We understand
the contribution
highways make to
societal dynamics via
the smooth flow of
people, merchandise,
business and ideas

We understand the contribution

They’re smart because they are an

highways make to societal dynamics

integral part of metropolitan areas

via the smooth flow of people, mer-

that are becoming ever more sus-

chandise, business and ideas.

tainable, and of urban planning that

They represent a sophisticated evolu-

anticipates the trend towards greater

tion of the very first network of net-

population concentration. All of this

works: roads. They lead everywhere,

resonates with Andrés Pan de Sora-

not just to Rome, and that continues

luce, ACCIONA Inmobiliaria’s new

to be the essence of the latest-gene-

managing director, and his vision of

ration roads we build everywhere

a company that can predict econo-

from Canada to Australia and from

mic cycles and meet demands sha-

New Zealand to Galicia, amassing a

ped by the new social values invol-

remarkable collection of awards for

ved in the biggest financial decision

their positive social impact and tech-

of our lives: buying a home.

nical excellence.

We took part in a forum on interna-

Sometimes the adjective “smart”

tional laws to assess the traits that

isn’t just a tagline. In our projects,

make them effective at combating

it’s applicable from the formula for

climate change. We contribute to

self-healing asphalt to the digital

achieving this same end, sustaina-

design of road layouts. Like an air-

bility as a moral duty but also a busi-

plane passenger, any driver would

ness opportunity, by caring for urban

be amazed at the number of calcu-

parks, monitoring and controlling

lations and the engineering skill that

tunnel boring machines and mana-

help improve safety and consump-

ging water to reduce the impact of

tion, reduce travel time and pollu-

mining operations.

tion and preserve flora, fauna and
cultural heritage.

www.acciona.com
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IN NUMBERS
SUSTAINABLE
DEVELOPMENT
GOALS

INTERVIEW

“ W E U N D E R S TA N D A N D
CAN FORESEE CYCLES
I N T H E R E A L E S TAT E S E C TO R ”
Charting your own path, not depending on economic cycles,
segmenting supply to adapt to social trends, and expanding through
a creative growth model and key partners. ACCIONA Inmobiliaria as
described by Managing Director Andrés Pan de Soraluce.
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How acciona.org, The Energy & Water
Foundation, helps to fulfill the SDGs in
Peru, Mexico and Panama.
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PUENTE DE
LOS CAPUCHINOS
When there were two bridges with the
same name in El Pardo: one by Sabatini,
and another by Entrecanales and Távora.
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Economic results
for 2018, new contracts, and an award
for outstanding water responsibility
and management.

12

SERVICES
HISTORIC PARKS

Integrated
management of the
eight oldest, dearest and most visited
parks in Madrid.
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CLEAN
ENERGY
COMPLETE
RENOVATION
OF ‘EL CABRITO’

The revival of ACCIONA’s oldest wind
farm in Cádiz and restoration of
the natural landscape. A one-of-akind project.

INFRASTRUCTURES

SMART, TECHNOLOGICALLY INNOVATIVE
AND SUSTAINABLE HIGHWAYS
In Australia, A Coruña, Quebec and New Zealand. State-of-the-art road maps with the
highest economic yield and the lowest environmental impact. Key infrastructures to
support the cities and regions of the future.
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LEGISLATION
THE LAW
ON CLIMATE
CHANGE

TCC: the most
advanced monitoring system for tunnel
boring machines in the world. By
analyzing millions of data, it predicts and
controls machine performance.

Climate legislation in other countries
oﬀers insight on how to design an
eﬀective law in Spain.

HOW IT WORKS

CREATING
WATER FOR
MINING AND
BRINGING IT
BACK TO LIFE

48

COOPERATION
SOCIAL IMPACT
IN GUAYAQUIL

More than just
a pumping station: a project that
strengthens ties with the community.

ACCIONA helps to reduce
the impact of the mining
and oil industry. It supplies
desalinated water and then
recycles it for agriculture,
human consumption, and
aquifer storage and recovery.
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WATER

Water treatment
in the Jarama and
Henares rivers, as
told to children.
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IN NUMBERS

CLOSER TO ACHIEVING THE
S U S TA I N A B L E D E V E LO P M E N T
ACCIONA COOPERATION

acciona.org, The Energy & Water Foundation, provides energy, water and sanitation
services to poor and remote communities in the Peruvian Amazon and Andes, Mexico
and Panama. It’s a project in line with the UN’s Sustainable Development Goals, which
aim to fight poverty, inequality and injustice.

2018 OVERVIEW:
Renewable, aﬀordable
to-the-home electricity
for more than

740,000 hours
longer, with an

11%

F

on other sources of
light and communication

were able to study

IE

900,000 euros

children

BR

Will save roughly

15,200
increase in secondary
school enrollment

8,270

19.5
7.36

million
hours of artificial light,

women

8,000

girls

STUDIED IN
ADEQUATE LIGHT

2,710
16.2

tons of batteries

THE PROJECT INTRODUCED
INNOVATIVE MANAGEMENT
SERVICES SUCH AS PAYAS-YOU-GO ACCESS TO
THIRD-GENERATION PV
SYSTEMS, AND ALLIED WITH
SPANISH COOPERATION
ORGANISATIONS, UNIVERSITIES
AND LOCAL AUTHORITIES TO
ACHIEVE THE TARGETS THAT
HAD BEEN SET

K
IC
QU

million
more hours for their home activities
than before the project was launched,
with a lower risk of fire and illness due to
the use of candles and kerosene

Generating energy with photovoltaic
systems avoided
the emission of over

tons of CO2 and
the use and uncontrolled disposal of

FOUND IT EASIER TO DO PAID
OR UNPAID DOMESTIC WORK,
AND ALMOST
Made use of

K
IC
QU

12,100
homes:
50,100
people

USAGE IMPROVED THANKS
TO 19 LIGHT AT HOME
CENTERS, OFFERING
INSTALLATION AND REPAIR
SERVICES AS WELL
AS THE SALE OF ELECTRIC
AND ELECTRONIC DEVICES

BR
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F
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HISTORY

PUENTE DE LOS CAPUCHINOS
THE ORIGINAL 18TH CENTURY BRIDGE WAS REPLACED WITH
A MODERN ONE THAT INHERITED AND STILL BEARS ITS NAME.
by Patricia Alcorta
This photo reminds us that for a short time there were two bridges called Puente
de los Capuchinos (Capuchin Bridge), in El Pardo Woodlands (Madrid). In the
foreground we see the original, much-admired bridge being demolished. It was
commissioned by Charles III and built by Sabatini. Right behind it we see the
brand-new, recently opened bridge. Made of granite, exposed brick and iron and
featuring three resplendent arches, it was built by the company Entrecanales y
Távora. The photo also hints at the reason the historic bridge had become obsolete: it was too narrow to accommodate modern road traﬃc.
It was 1961, the beginning of the era of development, although heritage preservation still hadn’t progressed far enough for the old structure to be saved from
demolition or moved to another location. Perhaps one of the lookers-on –a
common feature on any construction site– was even struck by the thought
that time is the ultimate jackhammer.

9
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NEWS

2018 FINANCIAL RESULTS

NET PROFIT RISES
BY 49%

328

The annual results for 2018 reflect operational
improvements, financial discipline and an effective
divestment plan. The Group’s revenues amounted
to 7.51 billion euros (+3.5%), with growth recorded in
Energy (+27%, driven by prices, standardization of
production and new assets,) and in Infrastructure
(+2.4%), with strong levels of implementation and

MILLION
EUROS

EBITDA

1.25
+9.2%
billion euros

new contracts totaling over €5 billion. Debt was cut
by 17.1%, to 4.33 billion, and the company laid the
foundations for future growth with investments of 1.02
billion euros. The financial year was also notable for the
rotation of non-strategic assets (1.42 billion) such as
Trasmediterranea, the solar thermal business in Spain,
and 20% of Testa Residencial.

A FIFTH WIND FARM
FOR AUSTRALIA
Construction of Mortlake South has
begun in the state of Victoria. The project
entails an investment of 180 million euros
and will be ACCIONA’s fifth wind farm in
Australia. Its 157.5 MW will increase the
wind power installed by the company
in the country by 36%. The farm will be
operational by the second half of 2020
and is owned entirely by ACCIONA. It
will generate enough power to supply
115,000 homes and prevent the emission
of 532,000 tons of CO2 each year.
10
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SUSTAINABLE WATER
MANAGEMENT AWARD

A NEW DESALINATION PLANT IN SAUDI ARABIA

DRINKING WATER FOR
TWO MILLION PEOPLE
Shuqaiq 3 will be by far the
largest desalination plant built
by ACCIONA in Saudi Arabia,
with enough capacity (450,000
cubic meters per day) to supply
potable water to two million
people. The plant has a budget
of 750 million euros and will be
operational by 2021, joining the
ranks of the Al Khobar 1 and Al
Jubail RO4 desalination plants,

with a combined capacity that’s
sufficient to supply water to over
one million inhabitants. ACCIONA,
which won the contract along with
three partner companies, will be
involved throughout the project:
as an investor, as the sole EPC
(turnkey) contractor and as the
majority partner in operating and
maintaining the plant for the 25
years that the contract will last.

ACCIONA won the CDP Water
Security Award in 2018, making the
organization’s A-list company for its
sustainable management of water
resources, with consideration given
to factors such as its management of
risk and business opportunities, the
commitments made in its water policy
and the water strategy set out in its
Sustainability Master Plan. Its initiatives
to manage climate change and carbon
emissions throughout the supply chain
also earned it a place on the Supplier
Engagement Leader Board.

RENEWABLE
ENERGY CONTRACTS

Leader in Responsibility
and Corporate Governance
ACCIONA secured first place in the infrastructure, services and
construction category of the 2018 Responsibility and Corporate
Governance international company ranking published by Merco. It was
also selected as the best B2B company. The index is compiled based
on surveys of thousands of executives, consumer associations, NGOs,
institutions, unions, journalists and citizens.

11

In recent months ACCIONA
has signed several contracts
to supply of renewable
energy to both public
and private Spanish and
International customers
including Radio Televisión
Española, Madrid City Council,
Telefónica and the Australian
company Viva Energy.

Most of the
vehicles and
specialized
machinery used by
ACCIONA Service
are electric.

12

12-15_ACCIONA_Parques_Historicos_ENG.indd 12

11/4/19 17:00

MADRID’S
EIGHT GREEN
LUNGS
CULTURAL HERI TAGE, ENVI RONMENTAL VALUE, FI LTERI NG OF URBAN AI R...
AND MI LLI ONS OF VI SI TORS. THE HI STORI C PARKS I N SPAI N’S CAPI TAL CI TY
—WHI CH RANKS FOURTH I N THE WORLD FOR NUMBER OF TREES— MUST BE
PROTECTED, AND ACCI ONA SERVI CE HAS COMMI TTED I TSELF TO THE TASK.

T

A mere ten days separated these two headlines.

by Irene Crespo

The second was published in Nairobi, Kenya,
where a summit for climate experts and world
leaders was held on March 14. The first was right

HE ALMOND TREES
HAVE BEGUN TO
BLOOM IN LA QUINTA
DE LOS MOLINOS
PARK.” “ THE UN CALLS
FOR UNPRECEDENTED
CHANGES TO AVOID
THE ENVIRONMENTAL
CATASTROPHE OF
THE PLANET.”

12-15_ACCIONA_Parques_Historicos_ENG.indd 13

here; Madrid’s local press was remarking on the
unusually warm winter.
According to the UN’s Global Environment Outlook report, which calls for compliance with the
Paris Agreement and the Sustainable Development Goals, conserving parks and wooded areas
like Quinta de los Molinos is part of the solution
to the problem of air pollution, “the main environmental contributor to the global burden of
disease, leading to between six and seven million
premature deaths” worldwide every year.

COMPREHENSIVE CARE
Since 2014, ACCIONA has been dedicated to comprehensive conservation of the eight historic parks
in Spain’s capital: The above-mentioned Quinta
de los Molinos (1920, featuring a number of centuries-old almond trees), Oeste Park (98 hectares,
Madrid’s first public park), Quinta de la Fuente

13
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PARQUES HISTÓRICOS

TEAM OF SPECIALISTS
ACCIONA uses 40
types of vehicles and
specific machinery
ranging from spreaders and aerators to
cauterizers, two-wheel
tractors, dethatchers
and self-propelled sand
cleaners. The to-do
list is endless: fertilizing, preparing land
and turning over soil,
sowing, pruning and
profiling, phytosanitary
treatment, thermal

weeding, performing
jobs above ground level
and removing graffiti
and paint. It has 15
electric vehicles as well
as hedge clippers and
chainsaws with lithiumion batteries, which
are more sustainable,
quieter and more ergonomic than two-stroke
engines. 95% of the
machines’ components
are recyclable and/or
reusable.

According
to Madrid
City Council,
the capital’s
trees absorb
673 tons
of pollution
and 471,000
tons of CO2
every year.
In addition,
they produce
78,000 tons of
oxygen.

del Berro Park (dating back to the 16th century),
the gardens of El Capricho de la Alameda de Osuna
(Romantic landscaping with English, French and
Italian influences), the Sabatini Gardens (with
three landscaping styles and unbeatable views of
the Royal Palace), the Plaza de Oriente Gardens (a
natural transition between the palace and the city),
Dehesa de la Villa Park (a forested area, mostly
unlandscaped) and, of course, the Buen Retiro Gardens, nominated for World Heritage status.

MILLIONS OF TREES
With so many green areas, it’s not surprising
that Madrid ranks fourth among the world’s
capital cities for number of trees –behind
Toronto, Atlanta and London– according to the
I-Tree Eco model: 5,700,000 trees spread over
5,000 streets (more than half the streets in the
city) and 6,400 hectares of parks and public
green areas. But caring for historic parks is a
diﬀerent story. They require extreme protection
measures due to their cultural, environmental and botanical value. They are also the most
frequently visited, so they require the highest
degree of maintenance.

14
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SERVICES

This is why the ACCIONA team is so diverse: 250
professionals, including agricultural and forestry engineers, Fine Arts graduates and experts in
landscaping and civil engineering who garden,
clean and work to conserve buildings such as the
Glass Palace in El Retiro, which was carefully restored by the company, in addition to installing
lighting and sanitation systems.
They also control invasive species and conduct
nest inventories to protect plants and animals,
and carry out specific initiatives like creating
breeding grounds for the Iberian painted frog, an
amphibian that lives in Oeste Park.
The service handbook also requires the use of elecAn ACCIONA
worker caring
for seedlings in
a greenhouse.
Below, a postcard
of El Retiro.

tric vehicles, recycling of plant debris such as leaves, pruning waste and lawn clippings (which are
converted into compost for reuse in the parks) and
implementation of sustainable irrigation systems
to ensure a supply of high-quality water.
“Ongoing maintenance prevents degradation and
loss of esthetic and ecological value, in addition
to maximizing safety by reducing the possibility
of falling branches due to poor condition or severe
weather. That’s why we perform regular inspections,” explains Francisco Felices Barcia, manager
of Madrid’s historic parks at ACCIONA.

B OTA N I C A L G A R D E N
To preserve this value, the right balance must be
struck between conservation and public use. Plant
health is also essential. The company is studying
the state of more than 500 tree species in the vast
urban botanical garden formed by Madrid’s green
spaces (El Retiro alone has 130 different species),
identifying those that can be planted or replanted
and where this can be done. Each species has specific needs in terms of soil, water, environment and
habitat, and these must be determined so that it can
take root and fulfil its role, like the centuries-old
horse chestnut trees in El Retiro.
“It is very important to study the area where certain specimens are going to be planted to
avoid problems such as excessive size, growth of
aggressive roots, contribution to allergies or the

NATURE, CULTURE AND SCIENCE
These are the three pillars that
underpin the nomination of
Paseo del Prado and Parque
del Buen Retiro as a UNESCO
World Heritage Site. Madrid
is one of the few European
capitals lacking a site with
this distinction, yet these 190

hectares –75% of which is
green space– offer hope that
it will be achieved by 2020.
After a century and a half as
a public park, El Retiro is still
home to the city’s oldest tree:
a 400-year-old bald cypress
located in the French Parterre.

risk of falling fruit,” explains Francisco Felices.
“For example, we would never plant a stone pine
tree in a children’s area.”

15
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ENTREVISTA

Before joining
ACCIONA, Andrés
Pan de Soraluce
gained extensive
experience
working in the
urban planning and
hotel development
sectors in Spain,
Mexico and the UK.
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We
understand
and can
foresee cycles
in the real
estate
sector

AN D RÉS PAN D E SORALUCE
NEW DI RECTOR OF
ACCI ONA I NMOBI LI ARI A

by Juan Pablo Zurdo photos Jacobo Medrano
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INTERVIEW

UYING A HOUSE:
T H E M O S T I M P O RTA N T F I N A N C I A L
DECISION OF YOUR LIFE. IT’S EASY
TO U N D E R S TA N D T H E E N O R M O U S
I M P L I C AT I O N S I T E N TA I L S F RO M A N
INDIVIDUAL PERSPECTIVE.
B U T I T ’ S A L S O A C O R P O R AT E
RESPONSIBILITY.

This empathetic approach is part of ACCIONA

Speaking of human value…

Inmobiliaria’s corporate vision: getting to know

The real estate sector hasn’t been very sophisticated. It has

clients to build them not just any other house, but a

grown and contracted according to economic cycles and its

home. In a broader sense, it means understanding

reactions have come too late. Economic conditions do indeed

society. Andrés Pan de Soraluce, the company’s

influence sectors, but it’s important to have your own trac-

new managing director, gives his thoughts on a

tion and direction, not be pulled along by the tide, and that is

real estate company that is a cut above the rest. Its

achieved through human teams. The one I have found here is

technical resources and analytical skills are bols-

magnificent, both personally and professionally.

tered by those of its parent company, allowing it
to acquire several layers of key knowledge with

How does the company find its own direction?

respect to cultural changes and economic trends,

With technical and analytical skills far superior to any other

enabling it to anticipate cycles.

real estate company, because we belong to a parent company

The result is a seamlessly organized interna-

that specializes in these areas, and with an international pre-

tional expansion strategy that is increasingly

sence that gives us global perspective which is complemented

independent from economic trends, with pro-

by our partners’ local knowledge. This sector is an accordion:

ducts tailored to new social values. And it has

you have to grow and shrink quickly with economic cycles.

no need to proclaim itself sustainable or tech-

If you have a large organization, it can be a burden when the

nologically cutting-edge. “That goes without

economy slows down. And if it’s small, you miss opportu-

saying—we’re ACCIONA.”

nities when it picks up. Our analytical strength allows us
to anticipate trends, and the technical teams that we and

What can you apply from your professional background at ACCIONA?

ACCIONA have in markets where we are firmly rooted enable
us to easily adapt our organization.

It’s not merely the goal of gaining market share that drives me, it’s the creation of additio-

It’s about being resilient to the ups and downs...

nal demand. That’s what I value the most. And

Those will always happen in this sector. As fluctuations in

ACCIONA emphasizes the importance of wor-

demand vary across diﬀerent markets, we reduce our risk by

king creatively and facing new challenges with

diversifying into segments and countries. But it’s a mistake to

enthusiasm, in addition to prioritizing innova-

think that we’re entirely driven by these cycles. When demand

tion in its work culture.

appears to be high, it may be a good time to take a more level-

18
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INTERVIEW

As fluctuations
in demand vary
across different
markets, we
reduce our risk by
diversifying into
segments and
countries

19
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INTERVIEW

headed approach to investment decisions. Conversely, if demand is low, it may be a mistake to

RENTAL, A NEW
PERSPECTIVE
It evolves with social
values: it prioritizes
services, sustainability,
technological resources,
sports facilities and
smart transport. It is
aimed at people who
are transitioning from
the beginning of their
professional life to a
stable family life. “We’re
interested in this market.
We’ll be proactive, not
necessarily as investors,

discontinue investments. The developer’s strategy
and skills work in the long term, so it’s crucial to
understand and anticipate these cycles by using

but as creative
developers that are
connected to investment
groups.” “We want to
apply this strategy to
other market segments:
retirement homes,
student residences,
offices, hotels, etc.
We’ll look for the best
location, develop the
product and integrate
it into investment
vehicles.”

powerful analytical tools.

Did Spain learn from the housing bubble?
Of course. Developers, investors and city councils all learned from it. Today such a bubble could
never reemerge, and indicators confirm that we
are nowhere near a similar situation. We face other
challenges; for example, extremely high concentration in cities such as Madrid and Barcelona. Spain
would benefit from better distribution of demand
and activity to other regions. In keeping with the
law of the pendulum, we have swung from overly
lax rezoning to restrictions that raise prices and
reduce supply. And administrative red tape could
be greatly improved for new project permits.

GLOBAL VISION,
LOCAL SPECIALIZATION

Is sustainability a priority for demand?

Internationalization and products tailored to very specific segments of
activity and customers: the two strategic pillars of ACCIONA Inmobiliaria.

Yes, but for us it’s been a priority for over 15 years.

Mexico,

It’s a very profitable
country because of
the way consumers
buy products; we can
incorporate payments
into the housing project
itself.”

impact of all our activities. Today, virtually all real

Portugal,

nal BREEAM sustainability certificate, and they are

an American platform.
The success of Parque
Reforma—a benchmark
in the domestic
market—can become
a great opportunity
for Mexican buyers in
international markets,
who are purchasing
a growing number of
properties in the U.S.
and Spain. In Mexico,
the umbrella brand is
segmented into very
well-known subbrands: “In high-end
developments tailored
to diﬀerent segments,
like SkyTown, we oﬀer
housing to an emerging
middle class and to the
millennial sector, who
are less concerned with
size or location than
with the quality of the
design, the construction
and the services in

common areas. We see
the same trend in Latin
American countries
where ACCIONA is
well established, so
we could replicate
the Mexican model.”
“Another opportunity
is the residential market
in tourist areas, where
we believe the influx
of the main emerging
market—North
America—will at least
double.”

Poland,

a new urban model.
Poland is a stable
market that is strongly
influenced by the
standard urban model
in the east. “That’s why
we use a diﬀerentiation
strategy that breaks
new ground by providing
low-density, highlyqualified products.

a complementary
alliance.
“We apply a global
vision and capitalize
on the domestic and
institutional knowledge
of a local partner that
has considerable
experience and prestige.
It’s a complementary
model: We co-invest
and provide technical
expertise, and we’d
like to see if it can be
extended to other
countries where we
can take advantage
of synergies with the
ACCIONA group.”

We were pioneers in assessing the environmental
estate companies advertise their commitment to
sustainability, but we don’t need to come up with
slogans—we are ACCIONA, and technological and
environmental innovation is an integral part of our
culture. Our housing projects have the internatioon the cutting edge in terms of energy and water
eﬃciency, bioclimatic architecture, non-polluting
materials, waste management and recycling. Some
certifying bodies even use our work as a benchmark.

How and to what extent does the client benefit?
Just do the math. On average, the sale value of
sustainable homes appreciates by 17%, and the
retail value by 30%. And they cut maintenance
costs by 30%. They are a responsible choice and
an investment. What surprises me is that they
reached the sector so late. We spend all day talking about emissions from transport, yet buildings consume 40% of our energy and natural
resources, 20% of our water and emit a third of

20
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ENTREVISTA

30 +

years of
experience

9,000 +

HOMES BUILT IN SPAIN,
MEXICO, PORTUGAL
AND POLAND

84

million
euros in
sales

all greenhouse gases. Environmental awareness
is growing, but most housing developments that
claim to be sustainable are still only referring to
location, views, size and price.

The company’s future in the real estate of tomorrow...
We are committed to smart homes that are tailored to profound lifestyle changes and connected
to smart cities that promote smart transport. Our
expertise as developers is the perfect fit for the disconnect between big investors and big opportunities. Our strategy will be more sophisticated; we
will go beyond the purchase-development-sale
model, acquiring land with the specific user and
activity in mind. We will evolve creatively, striving
to build alliances with the ideal partners in each
segment. I see a company that’s increasingly multinational, one that oﬀers the knowledge and global
recognition that distinguishes ACCIONA.

MORE PERSONAL
Tell us about a
hobby you can’t live
without
Any activity I can
do with my family;
that’s my hobby.
Your favorite book,
movie and song
Book: The
Importance of
Being Earnest;
movie: The Verdict;
song: For the Good
Times.
Another job you
would consider
doing

Anything involving
a vocation; doing
something you’re
passionate about.
A historic figure you
would like to clone
I believe creativity
are timeless,
so anyone from
history who had
the ability to inspire
society. Thomas
Alva Edison, for
example.
A fictional
character you
would like to be

I don’t think of
fiction in that way.
But if I had to pick
someone, that
would be James
Bond, for his
composure when
facing problems.
Any values you
have been taught
that you would like
to pass on
Knowing how
to differentiate
between what’s
really important
and what isn’t.
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by
Ángel Luis
Sucasas

AUSTRALI A, GALI CI A,
QUEBEC, N EW
ZEALAN D ... A W ORLD
M AP OF SM ART
H I GH W AYS TH AT ARE
M ORE SUSTAI N ABLE
AN D FEATURE M ORE
TECH N OLOGY TH AN
EVER BEFORE.
A LOOK AT H OW
TH EY STI M ULATE TH E
ECON OM Y AN D W I LL
SH APE TH E FUTURE.

ACCIONA has
built over 5,000
kilometers
of freeways,
highways and
roads.
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AS A
AT E R O A D
HOUT ANY
RSECTIONS,
H BRIDGES
O V E R PA S S E S
T O E L I M I N AT E
C R O S S -T R A F F I C . I T
WAS CALLED LIMP:
‘LONG ISLAND
M O T O R PA R K W AY ’ .
It was the first road in the world designed for
motor cars, and its first driver, the young William
Kissam Vanderbilt II, set out on October 10th
1908, very close to New York and at a temperature
of eight degrees below zero. His family hoped that
Harvard would straighten him out, but he dropped out to pursue his passion: the early-model
automobiles of his era.
One century and 11 years later, the goal is a far cry
from Vanderbilt II’s recreational pursuits. Today,
the aim is to turn highways into an example of
environmental respect for other human infrastructure to follow. Today, designing a highway
requires giving consideration to what it might
damage, to what was there before the asphalt.
“Right from the design phase, we make it a priority
to perform increasingly detailed environmental studies and involve a road designer who specializes in
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A race on the
Long Island
Motor Parkway,
considered the
first modern
highway. It was
1910, two years
after the parkway
opened.
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solutions that minimize impact,” explains Juan Gil,
director of ACCIONA’s specialized Roads, Bridges
and Special Structures Unit. Example: geometric
design that will tend to standardize vehicle speed
and thus minimize low gears and stops, which cause
the greatest spikes in pollution.
Giving initial consideration to the environment

SINGULAR HIGHWAYS.
THE CASE OF
TOOWOOMBA

entails analyzing every single construction factor
from that angle: “Optimizing earth-moving work,
using specific software to cut the distances and time
involved in transporting machinery, reducing the
impact on existing traﬃc by eliminating congestion
and vehicular queueing and using bituminous mixtures that optimize the energy required for laying,” says
Pilar Blanco, technical manager of the company’s
Roads, Bridges and Special Structures.
In terms of infrastructure, it’s hard to think of
anything more tangible than a road, but roads are
developed on computer monitors and underpinned by software. BIM (Building Information Modeling) and data architecture play, and will continue
to play, a key role. “It’s essential to apply them to
the greatest extent possible, drawing on the digital
transformation that ACCIONA is undergoing. It’s
also key to use new design software for our roads,

Toowoomba, the “Garden City” 137 kilometers north of Brisbane,
Australia. ACCIONA took on the public project with the largest budget in the history of the state of Queensland. Over 1.4 billion euros to
build a 43-kilometer bypass that would remove heavy vehicle traﬃc
from the downtown area. Four fast lanes allow for smooth freight
transport, cutting congestion in the city and reducing the threat to
the health of its more than 135,000 inhabitants.
An initial challenge: organization. The project had to achieve multiple milestones that went beyond the technical, for instance, the
aim was for local companies to supply almost two-thirds of the
goods and services needed for the project. This target was surpassed. It also had to respect the local flora, fauna and the aboriginal cultural heritage.
An overpass was built before removing the existing terrain via topdown construction, and pavement consisting of a foamed bitumen
base layer was used for the first time for a heavy-traffic highway
in Queensland, optimizing the use of raw materials by employing
those excavated from the construction site.
The project created 1,800 direct jobs and won, among other
awards, Best Asia-Pacific Road Deal of the Year. It has also been
nominated for the 2019 Australian Construction Achievement
Award, along with another ACCIONA project.
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In his writings,
famous British
economist
Joseph Keynes
highlighted
the economic
stimulus provided
by good roads.

and to share the information that such software
generates without the need for a physical medium
(Novapoint, Navisworks, Infraworks, Tekla, etc.)
Coupled with new topography and on-site data
collection technologies, this will reduce personnel requirements as well as analysis and response

THE COCKTAIL
OF TECHNOLOGY
INCLUDES LASER
SCANNING, DRONES,
AUTONOMOUS AND
REMOTE-CONTROLLED
MACHINERY, BIG DATA
MANAGEMENT
AND ARTIFICIAL
INTELLIGENCE

times. Incorporating it into machines will increase
reliability and safety,” says Pilar Blanco.

C O N T I N U O U S I M P ROV E M E N T
The cocktail of technologies involved is varied and
extensive: LIDAR laser scanning, drones, self-driving and remotely-operated trucks and infinite
big data and artificial intelligence applications,
for instance. The model strives for continuous
improvement. Each new project draws on all of
the knowledge acquired in previous projects, with
ever-improving performance.
It’s an endless race with no finish line. “Evolution
is speeding up and it’s essential to keep abreast of
new developments. They must be applied swiftly
in projects, and the relevant knowledge and uses
must be generalized to capitalize on the impetus
they provide in order to continually cut costs and
boost competitiveness,” explains Juan Gil.
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MAP OF ACCIONA’S ROADS
AC-14 Highway
A Coruña (Spain)
Won Best Engineering
Project in Galicia in 2017
for its quality and its social,
environmental and economic impact. Involved the
planting of 5,700 trees and
13,000 bushes. Mesoiro,
Feáns, A Zapateira, Elviña
and O Birloque were some
of the poorly-connected
places that the road
integrated into the area’s
urban fabric. Deficient
connections, however, will
no longer be a problem.
The terrain along the 4 km
stretch between As Lonzas
and A Zapateira made it
particularly challenging.
Every day, 25,000 vehicles
circulate on this road, which
has forever changed the
nature of access to the city
of A Coruña, freeing the
AP9 from the responsibility of carrying all of the
inbound traﬃc.
Pacific Highway (Australia)
The stretch between
Warrell Creek and Nam-

bucca Heads in Australia
was upgraded with 19.5 km
of new road. The project
entailed the construction
of various bridges across
Upper Warrell Creek,
Williamson Creek and
Warrell Creek, across the
Nambucca River floodplain
and across the river itself.
Northern Motorway
(New Zealand)
A four-lane, 18.5-kilometer
extension of the highway
from the Johnstone’s Hill
tunnels to just north of
Warkworth. A strategic route for the country’s transport network, it connects
the north with the triangle
formed by Auckland,
Waikato and Tauranga.
A30 Autoroute
Quebec (Canada)
Keynes said that a road
provides an enormous
economic stimulus. Quebec welcomed this multiprize-winning highway
with open arms. It revitalized an area that was
previously stagnant.
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VICENT ESTEBAN CHAPAPRÍA

The impact should be measured not only in terms

President of the Spanish Association
of Civil Engineers.

of road construction, but with respect to human
factors as well. “If the infrastructure network
grows, its enormous social repercussions will be

“The aim is to provide services
based on digitalization”

more apparent,” says Gil. “Business relationships
and communications become smoother, and leisure and tourism benefit. Large population concentrations need such infrastructure to preserve
their social and economic connections.”

ECONOMIC STIMULUS
“Highways are and will remain vital for the purpose
of connecting a territory and channeling economic
activity to distant points or areas with less activity,” he adds. If there’s one budget allocation that’s
welcome in a depressed area, it’s for infrastructure that provides a link to an economic hub and can
attract companies and trade. The map of Spain is full
of areas that have benefited from this sort of stimulus, following decades of investment in highway and
freeway projects such as the Radial Road Plan or the
Mediterranean and Basque-Aragonese highways,
which connected a number of towns.
How much technology do our
highways have?
Things have begun to change
in the past 10 years, starting
when the arrival of the electric
car first came into sight. It’s
now, with digitalization, the
fourth Industrial Revolution,
that we will begin to experience a dramatic change in our
highways.
What needs improving?
Eﬃciency and energy storage,
for example. It’s easy to imagine the gas stations of the
future as big solar cell parks
designed as battery charging
stations, or roads that can
charge cars via induction.
Three key elements: electric
vehicles and the energy
transformation they involve,
self-driven vehicles and
digitalization to manage traﬃc
with artificial intelligence, big
data and sensors.
Will it be a long time before we
see them?

THEY CONNECT
THE TERRITORY,
ATTRACT
COMPANIES AND
FOSTER TRADE
What will the future bring? The route is mapped
out. They will carry not only road traﬃc, but also
data traﬃc. They will firmly establish themselves as
a pillar of the new models of mobility and transport
in an interconnected network. Sensor-equipped
highways will provide and collect information on
roads and vehicles that are ever-more autonomous,
sustainable and integrated into traﬃc management
platforms. Today, they’re already smart. Digitalization will make them even more so.

They’ll arrive in urban areas
first, as they’ve already done
in Hamburg and Málaga. Public
transport will be a privileged
participant in this initial testing
phase. We’re talking about
recent innovations that are
barely five years old, and the
issue of pollution has yet to
be solved. It’s obvious that
we need to invest our eﬀorts
in electric vehicles, and the
industry is already doing so.
Does urban life stand to
benefit?
We will be able to prevent traﬃc jams, and there are already
various pilot schemes. It’s all
based on things like equipping
roads with sensors or wireless
communication, for example
for barrier-free tolls.
What will this transformation
cost us?
Given the state of public
services, we’ll have to move
increasingly toward publicprivate collaboration. There are
a host of business models in
the pipeline, which are already
in place in countries like the UK
and the USA. The government
will need to ensure that it passes suitable regulations.
What role do Spanish companies play?
They are fully involved. During
the financial crisis they strengthened their technology, and
some of them are developing
magnificent business models
for the road system. And
these models will be ours,
because we are in a leading
position. As civil engineers,
however, we need to renew
our approach, to understand
that it’s not about building
but about providing services
based on digitalization.
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WAT E R C R E AT E D
WAT E R R E B O R N
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by
Ángel Luis
Sucasas

THAT’S HOW ACCI ONA
UNDERSTANDS
WATER MANAGEMENT
I N THE MI NI NG
I NDUSTRY: FI RST
I T CREATES NEW
WATER FROM
SEAWATER, AND
AFTER THE WATER
I S USED I T GI VES I T
A NEW I NDUSTRI AL,
AGRI CULTURAL OR
DOMESTI C LI FE.
THE AI M: TO REDUCE
THE SECTOR’S
ENVI RONMENTAL
I MPACT.
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T
HOW IT WORKS

H E WAT E R T H AT
WOULD BE USED BY 130
B A RC E LO N A S . T H AT ’ S
THE AMOUNT CONSUMED
BY THE WORLD’S MINING
INDUSTRY EACH YEAR.
74 8 M I L L I O N P E O P L E
D O N ’ T H AV E A S U P P LY
O F D R I N K I N G WAT E R .

Julio Zorrilla Velasco, head of ACCIONA Agua’s

How can we guarantee water resources for the

International Construction Department, highlights

industrial sector without impinging on other needs?

these figures to illustrate the magnitude of the issue

ACCIONA is one of the most active companies in the

and the need to streamline and continually increa-

world when it comes to seeking a solution to this

se the sustainability of water resource supply and

dilemma. It creates water from sources that don’t

management in the sector. “Our field of work is

compete with human consumption and reuses it after

immense,” he adds.

its industrial or domestic cycle is complete, to reduce

Water is a scarce resource, and its scarcity will

increase as the 21st century progresses. The World
Health Organization predicts that half the planet’s
population will have supply problems by 2025. The
industrial sector in general and the mining sector in
particular face a dilemma with respect to water usage: “To gain access to a supply, these industries must

compete with agricultural and human consumption.
This has always been the case, but even more so now
that we can foresee a shortage,” he explains.

the amount that must be created.

Water reuse
technology
is essential
in order to
achieve
the goal of
ensuring
access to
high-quality
water for
the entire
population.

Desalination of seawater is the cornerstone of this process of creation. “The technology is already mature, it’s
more about trying to be competitive in the market,”
explains Zorrilla. “Much of the current supply problem
would be solved if we could reuse all wastewater. But
developing a reuse process is no small thing; it requires in-depth study and the technologies required to
implement it are often expensive.” He points to membrane technology as “the future of reuse.”
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Tubes with
membranes for
reverse osmosis
in the desalination
plant in Copiapó,
Chile.

PACIFIC–ATACAMA, ATACAMA–PACIFIC
AN EXAMPLE OF THE TRANSFORMATION OF SEAWATER
INTO INDUSTRIAL AND AGRICULTURAL WATER.
Nearly 81 kilometers lie between the ocean and the Cerro Negro Norte
iron mine, near the city of Copiapó in Chile’s Atacama Desert. In between
the two, an enormous engineering project managed by ACCIONA creates
new water by desalinating seawater next to the coast and pumping it to
the mine.
Once there, part of it is used for the mining process itself, and another part
is mixed with crushed iron ore before being sent to the port of shipment. It
is then separated from the ore again via filtration, and returned to the initial
pump, completing the circuit.
“The ore had to be transported from an altitude of 1,500 meters to the port
—explains Julio Zorrilla Velasco— and we realized the best strategy was a
closed circuit, because it consumes much less water.”
In parallel, part of the existing water is freed up for agricultural irrigation,
enabling local farmers to minimize costs, and part of it is sent to thirdparty consumers in the region.
In the end, just one third of all the desalinated water (17,000 m 3 of 54,000
m3 desalinated every day) is used in the Copiapó mine.

A THIRD OF THE
DESALINATED
WATER IS USED
IN THE MINE,
WHILE THE REST
IS USED FOR
IRRIGATION
AND OTHER
PURPOSES
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HOW EACH INDUSTRY
USES WATER
The Oil & Gas and Mining industries share
a thirst for water, but the way they quench
it couldn’t be more different. ACCIONA
develops a specific plan that meets the
individual needs of each customer.
1 MINING

FILTRATION PROCESS

KEY ELEMENTS IN THE DESALINATION AND TREATMENT
OF DOMESTIC AND INDUSTRIAL WASTEWATER.
Seawater is drawn from a depth of 17 meters and passes through
various filtration systems in the desalination plant near the coast:

Dust removal. Mining entails the extraction of vast amounts of solid matter, which
creates an enormous amount of dust that
must be contained using water curtains.
Industrial process. Water is consumed in
the mining activities themselves, during
ore extraction and processing and for the
purpose of operating machinery.
Transportation. Depending on the distances involved, pipes are usually the most
cost-effective means of transporting the
ore. It is ground and mixed with water to
form slurry, a paste that can flow through
the pipes. The slurry is treated to reduce
its abrasiveness.

first it is treated with flocculants to facilitate decantation and the

2 OIL & GAS

separation of particulate matter, and then it passes through sand bed
and activated carbon bed filters.
The osmosis process is the final step: it employs spiral-wound membranes that are only permeable to pure water which reject the vast
majority of ions present in the liquid. Osmosis is also used in other
industries in a range of diﬀerent processes.

Steam heating. Most of the fuel sector’s industrial processes require high temperatures.
Steam is the fluid used for the heat exchange.
Refrigeration. Water used for cooling accounts for the lion’s share of the industry’s
consumption.

TRIO OF PROJECTS
1
SARROCH DESALINATION PLANT
Cagliari, Sardinia (Italy)
Supplies high-quality water
to the Sarroch Refinery. Demineralization is performed
continually via ultrafiltration,
reverse osmosis and electrodeionization in order to obtain
ultra-pure water without the
use of chemicals.

2
ANTAMINA PUMP SYSTEM
Huari, Ancash (Peru)
A pumping station and 8.5 kilometers
of HDPE pipes ensure the future of the
Antamina mining project, which produces
zinc, copper, molybdenum, silver and lead
concentrates at an average altitude of
4,300 meters above sea level. In terms
of production volume, it’s one of the ten
biggest mines in the world.

3
PARAGUANÁ DESALINATION PLANT
Paraguaná Peninsula, Venezuela
Like the Atacama plant, it returns
most of the new water it generates,
to be used for human consumption
and local agriculture. Just 30% is used
at the Cardón Refinery, which is managed by Petróleos de Venezuela S.A.
The remaining 70% is redistributed to
the local population.
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CREATE AND REUSE

The water is pumped once
more, this time to the mining company, which uses
it during ore extraction
and processing. In some
cases, water is also used
to dilute the ore to facilitate transportation. The rest
of the desalinated water
can be used for other
industrial or agricultural
purposes.

Pumping
well

A pumping station sends
the water to the desalination plant near the
coast. It passes through
various filtration systems before it is suitable
for industrial use by the
mining sector.

Pumping
well

From the desalination
plant, the concentrated salt water (brine) is
returned to the sea. A
system of diﬀusers aids
its dissolution.

Deep seawater intake.

© Alex Olías
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EL
CABRITO
A SECOND LIFE
ONE- OF-A- KI ND PROJECT:
THE COMPLETE RENOVATI ON OF EL
CABRI TO WI ND FARM ( TARI FA, CÁDI Z) .
90 WI ND TURBI NES WERE CUT DOWN TO
12 TO MAXI MI ZE EFFI CI ENCY AND
MI NI MI ZE ENVI RONMENTAL I MPACT,
ALONGSI DE UNPRECEDENTED
LANDSCAPE RESTORATI ON.

by Juan Pablo Zurdo
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Before and after:
In black and white,
the old metal
lattice towers. In
color, the modern
wind turbines:
taller, more
powerful, more
efficient.
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CLEAN ENERGY

O O K I N G AT T H E
O L D W I N D FA R M
F RO M A D I S TA N C E ,
TRAVELERS WERE
PERHAPS SURPRISED
TO S E E W H AT
APPEARED TO BE
A CROSS BETWEEN
WINDMILLS AND
ELECTRICAL
TOWERS...

... because we are used to the newer versions,
which have nacelles that rest on enormous white towers.
The old turbines belonged to a previous generation of technology, and the difference was
striking: ACCIONA only needed 12 new wind
turbines to match the capacity of the 90 that
were replaced. In other words, 7.5 times fewer
turbines produce not only the same output, but
16% more thanks to improved availability and
eﬃciency. Machine learning software, for instance, enables the blades to automatically adjust
to changes in wind direction. And since the new
turbines are much taller (60 and 85 meters to
the hub, compared to the previous 24 and 36
meters), they capture more wind.

M I S S I O N AC C O M P L I S H E D
El Cabrito was inaugurated in 1995. It had provided 23 years of service had more than met its
objectives—and not only in terms of supply. It
was also one of the company’s first wind farms
in Spain, helping to pave the way for what would
later be known as the renewable energy boom.
As the wind farm had fulfilled its mission and its
technology was obsolete, ACCIONA decided to
completely renovate it as an isolated project, as
its age made it a unique case in the company’s
growing portfolio of wind farms.
The process—anything but simple—was nevertheless completed in record time: 14 months
(October 17th to December 18th.) The turbines
are unevenly distributed across the rugged terrain next to the sea. Heavy machinery had to wind
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The metal towers
were dismantled
and transported
to authorized
facilities for sale
and recycling.
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ODIT VERE CAE TINC VES OR

ACCIONA PREFERS

its way there: large cranes to dismantle the bla-

TO PROLONG THE LIFE
OF ITS WIND FARMS
THROUGH PREDICTIVE
MAINTENANCE

most complex operation), and special transport

des, turbines, support structures and towers (the
trucks to take the parts from the 90 wind turbines and 31 transformer substations to authorized
facilities for sale or recycling.
The process of disassembling the old and
assembling the new required the restructuring
of access roads and internal roads, construction of foundations for the 12 new wind turbines, installation of wiring and adaptation of
the substation and control center to new wind
technology.

A SINGULAR PROJECT
The renovation of El Cabrito
was an exception. ACCIONA
decided to undertake the project
due to the age of the turbines
and equipment. But its general
philosophy is quite diﬀerent: it
applies a calculated strategy of
predictive, rather than corrective, maintenance to extend the
lifespan of its wind turbines. Machine learning and artificial inte-

The benefits go beyond the financial, fitting squarely into the realm of sustainability. The most
obvious is a reduced esthetic impact. Noise levels

lligence software, coupled with
big data analysis of operating
parameters, not only allows for
eﬃciency optimization but also
prevents breakdowns, reduces
downtime and repairs, and can
solve incidents remotely.
As a result, it significantly
prolongs technological longevity and optimizes return on
investment.

have also been cut, as the new turbines are considerably quieter than their predecessors.
And they are bird safe. They are farther apart
from each other (anywhere from 170 to 300
meters, compared to the previous 45 to 65
meters), which facilitates bird flight. And by
rotating at a slower speed, the new blades reduce
the risk of bird collision. The Strait of Gibraltar
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is a sensitive area, as it is a crucial passage for
thousands of migratory birds.
In fact, this project involved a parallel task:
restoring the natural landscape that was left
empty after the old turbines were removed.
Ironically, the goal is for the work to go unnoticed, for the restored areas to blend into the

CORK OAK
DONATION

surrounding environment. To achieve this,
ACCIONA teamed up with two specialized
companies: Asistencia Técnicas Clave, to survey and design the landscape, and Malagueña
Forestal, to execute the project.

U N S P O I L E D N AT U R E
It was tantamount to creating a park in the
middle of the countryside, rehabilitating and
restoring nearly 60,000 square meters of land to
its original state. The work involved stabilizing
slopes, scarifying densely compacted areas with
backhoes, improving the quality of the plant
life with native species (all chosen for their abi-

The project
to modernize
the wind farm
involved a
comprehensive
revegetation
and landscape
integration
plan.

I

n the midst of their turbine and
landscape restoration work, the
project managers received a call
from the neighboring Los Alcornocales Natural Park. They were asked
to move the majority of the cork oak plantings
in El Cabrito to Monte Longanilla, an area of the
natural park that had been destroyed by a fire the
previous summer. And so they did. The workers
went into the hills to help revive some 13,000
square meters of land, where 677 small cork oaks
and 1,788 individually selected and planted acorns
are now trying to take root.

lity to accommodate wildlife) and protecting
planted areas with perimeter fences to prevent
animal entry.
A total of 46 diﬀerent areas were reforested with

12

over 14,000 scrub species such as kermes oak,
myrtle, dwarf palm, mastic and rockrose, as well
as more than 400 wild olive trees and cork oaks.

NORDEX WIND GENERATORS:
eight 3-MW and four 1.5-MW

And over 55,000 square meters of cuttings and

112 GWH

embankments were hydroseeded (herbaceous
and scrub seeds mixed with water) to prevent
erosion. Part of this area was protected with a
coconut fiber blanket.
The planting of trees and shrubs was highly con-

IN AVERAGE YEARLY ENERGY PRODUCTION,
equivalent to the consumption of

30,000

ble areas for growth. They did the same for 4,000
herbaceous plant species, like the rare teucrium
bracteatum, which they sprouted from seeds

287,000
HOURS OF WORK

On certain days, up to

138 PEOPLE
worked together

HOMES

trolled. Specialists studied the orientation, slope
and subsoil of the land to pinpoint the most suita-

The El Cabrito
renovation involved

The wind farm restored

They will prevent the emission of

107,000
tons of CO2 each year.

23,880 m2
of land previously occupied by
outdated infrastructure

collected in the area of El Cabrito itself.
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by
Javier Cortés

Working
underground tests
the endurance
of people and
machines. Photo on
the left: the Sabadell
subway. Here: the
Follo Line railway
tunnel, Norway.

WHISPERER
THERE IS ONLY ONE IN THE WORLD, AND ITS 65,000 SENSORS GIVE DETAILED
INFORMATION ON THE INNER WORKINGS OF THE LARGEST BORING MACHINES
EVER BUILT: ACCIONA’S TUNNEL BORING MACHINE CONTROL CENTER.
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1956:

years later, it was launched for the subway in
Sabadell. It has made an exponential leap in

THE YEAR PHILIP K. DICK
PUBLISHED ‘MINORITY
REPORT’ , A STORY THAT
SPIELBERG LATER TOOK
TO THE BIG SCREEN.

performance in recent years (e.g. the subway in
Dubai) with the emergence of the technological
trio mentioned above.
Today it is being used for projects like the Quito
metro and the Follo Line railway tunnels in
Norway. “There are some commercial models
out there, but no other company uses a TCC like
ours,” says Jorge Gómez Hoyos, head of tunnel
and railway research at ACCIONA Construction’s
Technology Center.
“The TCC was initially designed to maintain

In that dystopian world, the police used a

and share the information collected by this

“PreCrime” system that could predict and prevent

machinery with the rest of the company,” says

crime. The novelist somehow also foresaw one of

Pablo Castro, manager of the specialized business

the greatest advances of the Fourth Industrial

unit for railroads and tunnels. These synergies

Revolution: that the trio formed by big data

are applicable throughout the company; for

analysis, the Internet of Things and artificial

example, this remote control system is also used

intelligence could predict the future—at least the

at ACCIONA’s renewable energy facilities.

future of machines.
And not just any machine. ACCIONA can
anticipate the behavior of some of the world’s
largest mechanical monsters: tunnel boring
machines as tall as 5-story buildings, as long as 9
buses and as heavy as 15 Boeing 787s.

DOWNTIME AND BREAKDOWNS
The contrast in size between an engineer holding
a laptop and this colossus is staggering. However,
that small computer and an internet connection

Predictive
maintenance:
a strategy
to increase
ROI and
technological
eﬃciency.
Below, one
of the tunnel
boring
machines for
the Follo Line
project.

SENSORS
Hundreds of sensors installed at key points
generate a continuous flow of information. The
system processes more than four million pieces of
data in real time per tunnel boring machine every
day, from rotational force and speed to the rate
of progress and consumption of fuel, lubricants
and energy. The data from other systems—such
as conveyor belts, pump units and ventilation
systems—are added to this flow of information.

are enough to control the tunnel boring machine’s
parameters and progress, as well as to avoid
unexpected downtime or breakdowns “that could
last months and cost millions of euros, although
the impact on the project’s schedule would be
even more serious,” explains Jacobo Arnanz, the
company’s construction manager in Norway.
AC C IONA develop e d a s y s tem c a l le d t he
Tunnel Boring Machine Control Center (TCC)
based on a predictive maintenance model
that simulates the machines’ rate of progress
during excavation (up to one kilometer per
month). This is not a recent invention. In 2005,
the company began to lay the groundwork
for it with the Pajares railway tunnel and, five
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ODIT VERE CAE TINC VES OR

The system interrelates all the parameters of
the current project, as well as those of past
construction projects.

ANALYZING DATA
The result: in-depth knowledge of the machinery
that is encoded into periodic and highly accurate
reports on time, cost and performance. This

Data analysis
generates
continuous
statistical
tables, as
well as daily,
weekly,
monthly
and annual
reports.

optimizes decision-making and preventive
maintenance, enabling technicians to predict when

THE TCC CAN PREDICT
TUNNEL BORING
MACHINE FAILURES
EVEN BETTER THAN
THE MANUFACTURER

and how an engine may fail even more accurately
than the manufacturer. “Analyzing data through
data science technology allows us to make data-

The TCC operates to a large extent as a specialist

driven decisions while the work is underway. These

in geological prospecting. Its comparative study

decisions are based on predictions made from the

of the sites helps reduce the range of uncertainty

data, which can save time and money,” says Daniel

and risks in this crucial area, because automatic

Taboas, manager of the Data Science Skill Center at

learning technology makes it possible to adjust

the Advanced & Digital Innovation Hub.

the parameters to each type of terrain.
The TCC’s hardware and servers are physically
located at ACCIONA’s R&D and Innovation
Department in Madrid, which processes and

TERA-SCALE DATA
The TCC receives
information from
more than 65,000
sensors at all the
work sites every 250
milliseconds. It does
this automatically
from the machines
themselves, and
manually with
applications that

stores all the data and backup copies. But any
authorized technician with access rights can

technicians can use
to input relevant data,
for example, changes
in cutterheads,
traceability of
keystones installed in
the tunnel and work
shifts. In one year, the
data collected from a
single machine totals
around 45 terabytes.

view data on the terrain. “It’s designed to
streamline human and material resources,” says
Jorge Gómez. “On site, it’s managed directly
by the tunnel engineers, making it possible to
optimize the time spent analyzing operating and
consumption parameters.”
“And we have a clearer picture of the breakdown
costs for each meter we advance since we rely on
real studies; they are no longer hypotheses,” adds
Pablo Castro.
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A N E F F E C T I V E C L I M AT E
CHANGE LAW
NO OTHER CHALLENGE FACED BY HUMANITY SO URGENTLY REQUIRES LEGISLATION
THAT FOSTERS SOCIAL, POLITICAL AND ECONOMIC CONSENSUS.
THERE ARE LESSONS TO BE LEARNED FROM OTHER COUNTRIES’ EXPERIENCES.
by
Denisse Cepeda
Spain is currently debating its future climate change

international experiences. “We have seen spectacu-

and energy transition law. Key objectives: decarbo-

lar growth in legislative activity with respect to cli-

nizing the economy and limiting global warming.
Environmental degradation has become starkly
apparent, and the UN has called for urgent action.
How can we design our legislation to ensure its
eﬀectiveness? The Elcano Royal Institute, supported by ACCIONA and the London School of Economics’ Grantham Research Institute, is helping the
cause with the working paper Legislating for a low
carbon and climate resilient transition: learning from

One of the
keys to
speeding up
the energy
transition:
understanding
that the
fight against
climate change
is a business
opportunity.

mate change. Over 1,500 laws were passed in 2018
alone, with 40% enacted by national parliaments
and the rest through executive routes,” says the
paper’s author, Alina Averchenkova, who holds a
PhD in economics.
The urgency of the situation, however, demands
that we go further. The first requirement: a solid
institutional framework that protects legislation from political shifts. “In the United King-
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LEGISLATION

dom, which has had regulation since 2008, and
in Mexico, since 2015, climate change laws have

ACCIONA’S VISION

improved the quality of the debate and strengthened consensus, even in turbulent times. The USA,
however, shows that a lack of legislation makes
policies extremely vulnerable to changes in leadership,” adds Averchenkova.
The expert believes that the new law should include emission reduction targets for 2030 and 2050
and a deadline for carbon neutrality, currently set
for the end of the century under the Paris Agreement and in European policy. “The United Kingdom and France have adopted a similar mechanism: the carbon budget system, which features
independent bodies and advisers that review tar-

BENEFITS
OF
TRANSITION

gets every five years.”

ROA D M A P
The existence of a road map is also of key importance. The British and French governments are required to draft reports and schedules for the steps to
be taken to achieve the targets, and must respond
to the recommendations of their parliaments and
expert advisory councils.
Mexico, the USA and France have independent bodies
that oversee emission reductions, evaluate government policies and provide strategic advice and mitigation options when there are disparities between
targets and reality. However, the executive branches
in Mexico and France aren’t held to account.
The expert believes it is essential to have a similar
body in Spain to foster transparency, composed of
scientists, possessed of its own budget (the UK allocates its body 6.6 billion euros per year) and overseen
by parliament to ensure its independence. “That’s
what the countries with the best results have done,”
she assures. “The United Kingdom and Mexico have
implemented risk assessment mechanisms and obligations that the government must comply with.”
The involvement of all relevant stakeholders and
political consensus are key. “A law of this significance needs full cross-party support. And whe-

According
to the World
Bank, the
energy
transition
could
generate
almost

“The fight against climate change requires a
legal instrument that is stable, clear and has
implications for not just the energy sector, but
every sector. At ACCIONA we’ve always believed
that a minimum price for CO2 and environmental
tax reform are appropriate measures,” said Joaquín
Mollinedo, General Director of Institutional Relations,
Sustainability and Brand, at the Elcano Royal
Institute’s round table on climate change legislation,
which was also attended by Teresa Ribera, the
Minister for Ecological Transition.
José López-Tafall, the company’s Director of
Regulatory Aﬀairs, argued that “it’s impossible
to sell a climate change strategy if society has
its mind on something else and the government
lacks the right tools.” “Regulatory risk and political
risk must be eliminated, but it’s not necessary to
eliminate economic or technological risk; they are
risks that we can assume.”

23

billion euros
in global
profits by
2030
and create

24

million jobs
around the
world.
In Spain, an
investment
of

236

billion euros
in the
transition
would
increase GDP
by 1.8% and
create over

300,000
jobs.

never new developments arise, it is essential for
citizens to be informed.”
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T H E S O C I A L I M PA C T
O F W AT E R
THE LA PRADERA PUMPING STATION IS NOT ONLY MODERNIZING GUAYAQUIL’S
SANITATION NETWORK, IT IS ALSO SUPPORTING THE COMMUNITY BY FOSTERING A
RELATIONSHIP BASED ON COMMUNICATION AND RESPECT.
by
Patricia Alcorta
48
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COOPERATION

The work is always planned for the least
d i s r u p t ive t i me s , s uch a s at n i ght or on
weekends. And if a street has to be closed,
the company liaises with the city council, the
municipal police, and any aﬀected homes and
businesses.
ACCIONA also provides road maintenance in and
around the site, promotes road safety in the area,
G uayaq u i l : a n i ndu s t r iou s p or t cit y a nd

controls pollution and noise levels caused by the

Ecuadorian economic capital with a growing

work, and collaborates on specific initiatives

p o p u l a t i o n . C o u n t i n g t h e m e t ro p o l i t a n

such as donating sports equipment, giving talks

area, it already has more than three million

on recycling and cleaning, and treating the

inhabitants and its large urban areas need

wastewater well at a school.

better basic services.

Its top priority is to be well-connected to the

Improvements in sanitation are being carried

community. This has been achieved in many

out through a program to universalize sanitary

ways: door-to-door visits to the homes closest

sewage systems. It will benefit one million

to the site; providing an office and information

people, and ACCIONA—one of the project’s

channels to explain objectives, deadlines, accept

leading companies—will soon provide a key

suggestions or resolve doubts and complaints; and

infrastructure: the La Pradera pumping station,

participating in Citizens’ Assemblies, which are a

which is built into the purification system.
T h e h e a l t h a n d e nv i ro n m e n t a l b e n e f i t s
alone would be good news for the city. But
ACCIONA’s involvement has also prioritized
the social impact of the project’s organization,
as it is involving at least 60% of local workers
who have taken courses on the management
of waste and hazardous materials, first aid and
sex education.

Previous page:
construction
at the La Pradera pumping
station. Here:
dance therapy,
exercise for
seniors, and
a Christmas
party with
face paintings.

key tool for organizing neighborhoods.
The company also plans activities and games
with children to make them aware of the
importance of good-quality water, sustainable
energy, equal opportunity and the fight against
climate change. And there have been no shortage
of Christmas contests at public venues, as well
as dance therapy and exercise classes led by
professional instructors.
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WATER

A TRIP DOWN THE DRAIN
WATER TREATMENT IN THE JARAMA AND HENARES RIVERS, EXPLAINED TO CHILDREN.
by Patricia Alcorta

When asked where water comes from,
some children answer “from the tap”.
They’re sure to be similarly confused
as to where it goes when it disappears
down the drain.
To see the answer, they could take a trip
to the Henares River and the Middle Basin
of the Jarama River. Nice, aren’t they?
But they’re also sewage systems. All of
the dirty water that comes out of your
homes or industrial premises ends up
here. It’s hard to believe, but the average
family produces 1,000 liters per day.
What would you do with this water to
prevent it from poisoning plants, animals
and the sea at the end of its journey?

That’s right.... clean it.
The next stop would be one of the 15
water treatment plants that ACCIONA
manages in the area. It will continue to
do so for another five years after the
contract is renewed. The kids would
learn that this water isn’t safe for drinking, but is returned to the river after
being treated.
They could visit Alcalá Oeste, the biggest
WWTP. The guide would be hard-pressed to explain the technical aspects of
ACCIONA’s innovations: treatment with
a biological reactor adapted for a hybrid
moving bed process with fixed biomass
as well as suspended sludge that remo-

ves both the organic load and chemicals.
What? Well, there are these small natural
organisms that eat up all of the pollutants
and leave the water like new. Oh, right.
It would be much easier for them to understand energy eﬃciency. How biogas
obtained from waste can create enough
electricity to cover 30% of the planet’s
consumption. Or how using computers to
control the system cuts this consumption by 10%. Or why workers will only use
zero-emission vehicles for transport.
They’d get it right away. Not only do the
new generations have a natural grasp of
the digital, sustainability is also ingrained
in them.
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