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Welcome
To our latest issue of Insight
Richard Sadler, Chief Executive
Two hundred and fifty four years ago,
our main concern was to protect lives
and ships from the effects of the sea.
Now our concern is protecting the sea
from the effects of mankinds’ activities
– overfishing, pollution, climate change,
shipping, extraction of resources and
leisure pursuits.
We rely on the sea as a food source, for supply chain distribution,
for pleasure and for its balancing effect on the climate. If the
world is worried now with seven billion people on the planet,
imagine the concerns with nine billion in 2040.
The sea knows no boundaries. The same applies to the air and
the sky. There is no border control. Any change to the ocean
in the south affects the ocean in the north. And vice versa.
But there are more and more people and organisations that
are making the future of the ocean their priority; they are saying
the time to act is now.
In this fascinating issue of Insight you will find open, honest
and thought provoking views on how to ensure a sustainable
future for the ocean and other issues concerning people today.
From the influence of plastic on the ocean to the sustainability
of pork sausages on the plate.

I am pleased to bring you
the first issue of Insight
bearing our new logo.
We considered it was time
to refresh our brand identity
to reflect the growth of our
organisation and have a logo
more suited to our digital
world. Our inspiration was
the LR stamp – the true
‘brand’ that our surveyors
have stamped into steel
as proof of approval since
1884. Our new identity
reflects our heritage and our
continued commitment to
independence, technical
excellence and public benefit.
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OUR GLOBAL OCEAN
One quarter of all animal protein
consumed by humans comes from the sea

85%

85% of marine
species are
unknown
to science

OCEAN

Only a small
percentage of
the sea has been
mapped in detail
by sonar

All the water we
drink originates
from the ocean,
and eventually
it is returned to
the ocean

There are over 50,000 merchant ships on
earth, employing over 1.2 million mariners

64%

The high seas are the
230 million square
kilometres (64%) of
the ocean area that lie
outside the jurisdiction
of nations

LAND

About 2.2% of the ocean is presently
within protected areas – compared with
10.7% of land within protected areas

One-third of oil production
comes from the marine environment
– worth US$3 billion per day

50%

80%

80% of all tourism
is based on the
marine environment

There may be 13,000 pieces of litter
in every square kilometre of ocean –
the exact figure is unknown

Melting of glaciers and polar ice caps
is presently causing global sea level
to rise 0.4 millimetres per year

Fishing the ocean’s top predators has
reduced their numbers by around
90% of what existed prior to 1950

Marine plants
produce about
half of the oxygen
in the atmosphere

The oceans will continue without
humans, but humans cannot
continue without the oceans
All facts from the United Nations World Ocean Assessment www.worldoceanassessment.org
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Ocean under
threat
The Global Ocean Commission’s
ambitious aim is to reverse the decline
in the ocean and restore it for sustainable
productivity. Julie Mitchell reports.

“The ocean crisis could make the financial
crisis look like a peanut, and the time to act
is now before the crisis becomes acute.” With
these words Global Ocean Commissioner
and former Canadian Prime Minister Paul
Martin fired a warning shot across the
bows of international complacency on
governing the marine environment.

The radio programme also featured
interviews with marine scientist Callum
Roberts of York University in the UK and
renowned oceanographer Sylvia Earle.
They spoke about their first-hand
experiences of seeing ocean species and
habitats destroyed by human activities,
including overfishing and pollution.

Speaking on BBC radio’s ‘Shared Planet’
programme, he called for a “global
uprising” against the destruction of the
common resources of the ocean. “We’ve
just come through a massive banking crisis
in the UK, the eurozone and in the US,” he
said. “That banking crisis occurred because
banks, institutions and countries were
prepared to put their own interests ahead
of the global interest and in fact what they
did was to trigger a global recession.

Earle described how a whale, washed
ashore on the California coast, was found
to have “400lbs of plastic in its stomach”.
Roberts made the striking observation
that, while 12 men had walked on the
moon, only three people had seen the
deepest parts of the ocean.

“We’ve now put in place an institution called
the Financial Stability Board which took
20 years of discussions of the kind that
the Global Ocean Commission (GOC) has
really now begun … it took a crisis to do it.”
And all the evidence shows that the world
cannot wait 20 years – or for a crisis to
happen – to prevent the damage to
the oceans from becoming irreversible.

“The ocean crisis could
make the financial crisis
look like a peanut, and the
time to act is now before
the crisis becomes acute.”
Underlining the importance of the sea to
the planet’s survival, he said: “If you think
of the earth as a clock, then the ocean is
the mainspring that keeps it ticking over.”

Blueprint
for reform
It is to keep
that mainspring
working that the
GOC was formed.
Paul Martin is one
Paul Martin – Global
of 17 high-level
Ocean Commissioner
leaders drawn
from around the
world to develop a blueprint for reforming
governance and management of the high
seas. They are aiming to produce a set of
recommendations by the middle of this
year for restoring the ocean to full health
and sustainable productivity.
The high seas account for two-thirds of
the Earth’s 361 million square kilometres
of ocean – the remaining third is controlled
and managed by individual governments
and extends up to 200 nautical miles from
the shore – yet, according to the GOC’s
‘Oceans Under Threat’ report: “there
is little monitoring and little policing
for this vast area of the planet. Most
fundamentally, the high seas sit under
a legal system that has not evolved in
response to modern practices, technologies
or scientific understanding.”
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Currently the ocean provides food for more
than three billion people and the oxygen it
produces accounts for every second breath
we take. But with the population set to
grow from seven to nine billion in the next
few decades, and as scientists unlock more
of its secrets, the ocean’s resources will
be in demand like never before.
The sea will become a major source of
minerals and genetic materials. Other
uses include electricity generation and
geo-engineering to increase absorption
of carbon dioxide.
Destructive fishing
But the rich biodiversity that is only
just being discovered is in danger from
destructive fishing methods, pollution
and climate change. The GOC report
warns: “Illegal fishing vessels are an
increasing threat to the security of
nations and a commonplace scene of
human rights abuses. Combating illegal
fishing would improve prospects for nature,
for the ecosystem services that we need,
and for responsible businesses. It could
also ensure that the benefits from the
exploitation of ocean resources can be
sustainably managed and equitably shared.”

The combined impact of destructive
fishing, pollution, climate change and other
factors were recently analysed by leading
marine scientists with the International
Programme on the State of the Ocean
(IPSO) and International Union for
the Conservation of Nature (IUCN).
Among the main findings were: that
overfishing is depleting economically
important species and altering marine
food webs; climate change and ocean
acidification are seriously damaging coral
reefs and other ecosystems; and climate
change and pollution are increasing the
number of ‘dead zones’. It was also
clear that these threats are greater in
combination than they are individually.
The IPSO/IUCN report suggests a raft
of measures, including banning bottom
trawling and other destructive fishing
practices and ending illegal, unreported
and unregulated fishing. It also advocates
community-run fisheries, setting international
climate targets and reforming governance
of the high seas.
This report and its findings are being
considered by the GOC as it develops its
own recommendations. To this end the

commissioners have been closely
examining the legal framework and
management rules governing the high seas.
Although there are separate organisations
for managing industries such as fishing,
shipping and seabed mining, no one has
overall responsibility for protecting nature
and there is no clear legal mechanism for
establishing protected areas. This is in
sharp contrast to the efforts made to
protect the land environment.
In July last year the GOC recommended
that, in the interests of national security,
safety at sea and effective fisheries
regulation, all high seas vessels should
be required to carry International
Maritime Organization (IMO) numbers
and tracking equipment.
Public support
The GOC’s efforts to chart a way forward
for protecting the high seas have found
favour with the public. Seventy-four per cent
of respondents to the GOC’s opinion survey
wanted to see one organisation responsible
for protecting nature in international
waters and 85 per cent believed that the
high seas should be managed sustainably.
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In his ‘Shared Planet’ radio interview,
Paul Martin stressed the role of the public
in driving change.
He said: “Increasingly, the pressure put on
the large food chains that buy these fish –
to demonstrate that, in fact, the fish were
legally caught under circumstances that are
not going to eviscerate the species – has
become crucial. Consumers have shown
on a multitude of occasions that they are
prepared to act if they think people are
acting badly.”
The public outcry about fishing practices
that harmed dolphins is evidence of the
power of belief-based consumption (a
topic discussed on page 14), demonstrating
that ordinary people can and do make
a difference.
Ultimately, a healthier ocean that is properly
managed could provide more food and
more jobs, to the benefit of everyone.
As Sylvia Earle told the BBC:
“We can’t take the ocean for granted.”
Julie Mitchell is a senior writer specialising
in the engineering sector.

The Global Ocean Commission
The Commission began as an initiative
of the Pew Charitable Trusts, in partnership
with Oxford University, Adessium
Foundation and Oceans 5.
It is an independent body co-chaired
by Trevor Manuel, Minister in the South
African Presidency, José Maria Figueres,
former President of Costa Rica and David
Milliband, CEO of the International Rescue
Committee and former UK Foreign
Secretary. They are joined by leading
political figures from every continent, as
well as world-renowned business leaders.
The Commission will make a series of
recommendations by the middle of 2014
that will be capable, if fully implemented,
of restoring the ocean to ecological health
and sustainable productivity.
There are 10 policy areas:
• A sustainable development
goal for the global ocean
• Climate change, ocean acidification
and geo-engineering
• Elimination of marine pollution
affecting the high seas

• Bioprospecting and marine
genetic resources
• Deep seabed mining
• Eliminating harmful fisheries subsidies
• MPAs: protecting high seas biodiversity
• Illegal, unreported and unregulated
(IUU) fishing
• Reform of high seas
fisheries management
• Modernising ocean governance
Call for action
Papers covering all these areas are
available on the GOC website and the
Commission is inviting comments from
all sections of society via an online survey.
For more details about the GOC and
its invitation for engagement visit
www.globaloceancommission.org

400lbs
of plastic in a
whale’s stomach
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Is shipping
a dinosaur?
Turning a tanker around is shorthand for
undertaking difficult change – and doing it
slowly. But does that image really represent
the future of the shipping industry?
Helle Gleie, Director of the Sustainable
Shipping Initiative talks to Martin Beaver.

Mankind has been trading by sea since Noah was a lad. Shipping
is, with only few exceptions, the most energy- and cost-efficient
form of transportation and carries around 90 per cent of global
trade. This is unlikely to change in any foreseeable future.
But that does not mean the future shipping industry will bear
any resemblance to when Noah actually was a lad. Big changes
are afoot and the Sustainable Shipping Initiative (SSI) is helping
the industry to adapt.
The SSI is an unusual organisation. It has relatively few members –
and although its Danish director, Helle Gleie, is keen for it not
to be viewed as a small, exclusive club, any new members must also
be the right members. Current membership is only around 20, and
they tend to be large organisations that represent specific facets of
the shipping supply chain: shipowners and charterers; shipbuilders,
engineers and service providers; banking; insurance; and classification
societies, as well as the environmental NGOs Forum for the Future
and WWF.
They include names such as Unilever, Namura, Maersk, Cargill,
Rio Tinto, CNCo and Lloyd’s Register, who together, Gleie says,
are not only thought leaders but who also “want to drive this.
They want to be actively involved.” However, while SSI will never
be a mass-participation body, new members from the supply chain
are invited to apply: “What we do need at the moment – as this
would strengthen our present focus – are thought leaders in ports
and ship management, and in shipyards.”
To do what? And why?
Among the SSI’s founding principles set out in its Case for Action,
are proposals for the industry to consider its contribution to climate
change – and the impact of climate change on the industry, in terms
of rising sea levels. Shipping also needs to address issues of energy
efficiency and fuel types; corporate transparency; alternative
technologies in ship design and construction; shifts in global
trade; and global governance and regulation.
This is quite an agenda.
Although the SSI is also a very young organisation – the initiative
was launched in 2010 and SSI only became an independent charity
in September 2013 – it has already produced a vision for shipping in
2040. “I’m really impressed with what we have achieved so far,”
Gleie says, “bringing so many big players together, and having them
work collaboratively. Our working groups are not only doing blue
sky thinking, but include developing tools that will importantly
also benefit small and medium-sized players in the industry, to
demonstrate that shipping can contribute to – and thrive in –
a sustainable and profitable future.”
Industries can change, and change quickly, if they set their minds
to it and invest accordingly. According to the International Maritime
Organization: “Shipping is perhaps the most international of all the
world’s great industries and one of the most dangerous.”
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“The speed with which
‘sustainability’ is hitting
the industry is much faster
than you might think.”

Another great international industry – also inherently dangerous
– is mining. However, because of intense public and investor
pressure, it has dramatically improved its safety record over
recent decades. In the US coal industry, for instance, the number
of fatalities fell by 87 per cent from 1970 to 2007, while production
rose by 87 per cent.
Is shipping a modern industry? Or perhaps the question
should be: what does a modern shipping industry look like?
Helle Gleie has considerable experience in the industry. She
was global head of crew operation at Maersk Supply Service,
and also worked for several years for the influential Baltic and
International Maritime Council (BIMCO),an NGO whose members
in 120 countries control 65 per cent of the world’s tonnage.
“In my opinion, the main challenges facing the industry are the
financial models we use when new technologies and innovation
need to be tested for real, our lack of flexibility in adapting our
ways of working and of thinking, and a failure to understand
the benefits of incorporating sustainability into our professional
decision-making.”
Sustainability is not a fluffy concept. It’s about ensuring that
businesses survive, grow and deliver long-term and sustained
profits. And, says Gleie: “Sustainability is not just about
greenhouse gas emissions and environmental performance.
It is also about the people who work in the industry, and the
way it is financed.
“I was born in 1958. At that time we didn’t consider things like
coral reefs. Subsequently I have been taught – and have learned
– to think differently. But my daughter is 30. She, and people of

her generation, often don’t think about being eco, they just do
it. The people that the industry needs to attract – and the leaders
of the future – also think this way.”
This is not just about attracting new recruits. The industry also
needs finance. And although financiers might have harder views
than prospective employees, they are still part of a generation
that expects companies also to deliver an ethical bottom line.
“The speed with which ‘sustainability’ is hitting the industry is
much faster than you might think,” Gleie says. “Once people
‘get it’, it just makes sense – which is why it is important for the
industry to pay attention. This is a complex and diverse business.
But it is one that – as a rule – lacks an understanding of what
sustainability is about. This is a handicap.”
She also believes that regulation is a significant issue. “Regulation
is not a negative thing. But it’s important that the industry is able
to influence regulation in order to make it progressive. We need to
pay attention to the things that are on the horizon – environmental
rules, health and safety of mariners, recycling of vessels – and
have a holistic view whilst protecting and supporting a healthy
maritime community.”
SSI is not a new maritime policeman. Rather it is a thoughtful
new friend to the industry.
Martin Beaver is a freelance writer who specialises in health
and safety, and energy industry issues.
For more details about the Sustainable Shipping Initiative visit
www.ssi2040.org
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Silencing
troubled
waters
René Smidt Lützen looks at the issue of
noise that mankind is making underwater

Recent years have seen a marked increase
in offshore wind turbine installations in
response to the growing demand for
sustainable energy. However, the potential
negative impact on marine life means
that the discipline of underwater acoustics
is becoming crucial for managing the
environmental impact of wind farms.
Let’s put this in context
Most of all life on Earth lives in the ocean,
which covers about 70 per cent of the
Earth’s surface but contains about 300 times
more habitable volume than the land.
And this is not a quiet place. Wind and
waves, rain and even volcanic activity
create a substantial level of underwater
ambient noise. Added to this are biological
sound sources. The 3cm-long snapping
shrimp, for example, is one of the loudest
creatures on Earth, generating sounds that
can disrupt the sonar of submarines. The
sounds that whales produce can be heard
for thousands of kilometres – due to the
frequencies they use, and because sound
behaves differently in water than in air. It
travels approximately four times faster and
with less attenuation.
But with growing industrial activity in the
oceans, man-made noise is increasingly
affecting underwater environments. From
offshore pile driving to seismic exploration,
the general noise level in the sea is rising.
According to recent US research spanning
40 years, ambient noise from shipping
alone is steadily increasing.
Many types of marine life rely on acoustics
for communication, navigation and
feeding, and man-made noise has the
potential to interfere with these vital
routines. Marine biologists are concerned
about the physiological and behavioural
impacts on sea creatures, particularly
among marine mammals which often
have highly sensitive hearing.
Offshore wind turbines
The ambient noise created by offshore
wind turbines differs between construction
and operation.
The construction of the popular monopile
foundations commonly involves the powerful
hammering of the pile into the seabed.
Acoustically speaking, this produces
the equivalent of a large underwater
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loudspeaker. The impulsive noise is
very loud – and louder than many other
common underwater noise sources.
As wind turbines are increasing both
in size and number, it is likely that the
construction of future offshore wind
farms will cause even higher noise levels.
In operation, a modern wind turbine is
a power plant in itself. The interaction
between wind and blades creates the
massive dynamic forces necessary to
produce electricity. But at the same time,
the forces cause vibration throughout the
turbine’s structure. And again, the vibrating
foundation serves as a loudspeaker,
radiating noise into the sea and seabed.
While the current state of knowledge
suggests that offshore pile driving has
significant potential for harming marine
mammals, the operational effect of noise
from wind turbines is less clear-cut and
less appreciated. The noise levels are lower
than during construction, but the noise is
almost continuous throughout the lifetime
of the turbine. Present indications are that
there may be little conflict between marine
mammals and operating wind farms in
respect of noise. But as the size of turbines
increases and new types of foundation are
employed, that picture may change.
What is being done?
In 2008, the EU introduced its Marine
Strategy Framework Directive, which
requires the setting of objectives to
ensure that ‘underwater noise is at
levels that do not adversely affect the
marine environment’.
The directive requires each member state
to develop a marine strategy including a
comprehensive assessment of the state
of the environment, defining targets and
monitoring indicators. By 2015, they will
need to have developed a coherent and
co-ordinated programme of measures.
Specific underwater noise limits for the
protection of marine life might then appear
in national regulations. Current German
regulations, for example, specify a
comprehensive set of measurement
procedures for various stages of a wind
farm lifecycle which, as with all such
underwater acoustics work, requires the
use of specialised measuring equipment
and numerical prediction tools.

Before beginning the construction of a
new offshore wind farm, predictions of
the expected noise impact can be made
by combining high-power computing
with real-world measurement experience.
Recent evidence shows that, as a rule, pile
driving without noise-mitigating measures
is very likely to exceed the present German
noise limits.
Multidisciplinary effort
At the moment, various mitigation
techniques are being developed and tested
in both full-scale sea trials and advanced
computer models. Such models produce
detailed noise maps covering a radius of
several kilometres, showing how the noise
is radiated from the pile and travels away.
To combine the data with models of
animal response to noise, acoustic experts
collaborate with specialist marine biologists
– bio-acousticians. Together they can
assess species-specific impact zones and
impact levels, ranging from behavioural
interference and temporary or permanent
hearing loss, to the risk of actual injury.
By combining expertise from acoustics,
engineering, environmental science, and
biology, the noise impact on marine life
can be both characterised and managed.
Outlook
Any piece of powerful machinery located
in the water can potentially affect marine
life, and in recent decades many new
technologies have introduced new – and
sometimes extremely loud – sources of
underwater noise.

Seismic surveys, for example, involve the
abrupt release of pressurised air from large
arrays of so-called airguns, which ‘fire’ an
acoustic signal down into the seabed. The
reflected signal is then analysed to identify
the hidden seabed layers. However,
significant amounts of noise escape to
the sides and can travel long distances.
Other types of modern machinery –
such as wave energy devices and subsea
installations for oil and gas production –
are potentially significant noise sources.
But they have not yet been fully described
in terms of underwater noise, and this
means that their impact on marine life
is only partially known. It deserves a
closer look.
A reduction in underwater noise in the
generation of sustainable energy can be
achieved as a result of specialist acoustic
assessment. And while both industry
and shipping are likely to face increased
regulation on underwater noise in the
future, this should also encourage the
development of more environmentally
friendly technologies.
René Smidt Lützen
is Senior Consultant,
Energy, Noise & Vibration
with Lloyd’s Register
Consulting.
E rene.smidtluetzen@lr.org
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P astic

not fant stic
Sam Chambers takes to the high seas
to see for himself the constant waves
of waste floating around. Back on
land in Hong Kong he catches up
with Doug Woodring, co-founder
of the Ocean Recovery Alliance, who
is determined to clean this mess up.
On a clear evening as the sun sets ‘Monkey Island’ (the name
given to the uppermost deck on board a ship) is one of the best
places to see the fumes that billow out from a ship’s funnel.
Looking aft you can see how the haze distorts the horizon, the
view altered as if one is wearing special yellow Polaroid lenses.
The otherwise stunningly clear landless view is blurred by the
output of the 50-foot-high funnel.
Glancing down to the lapping waves, there’s another eye-opener
– the vast volumes of garbage littering our oceans. Here, despite
there being more than 1,000 nautical miles to the nearest strip
of coastline, one of the few constants on a five-day Asian voyage
has been the sad sight of trash floating in the otherwise pristine
seas – plastic bags, kitchen waste, beer cans. It is as if some errant
householder has just tipped their rubbish bin straight into the sea.
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There are fines in place for anyone caught littering the oceans,
yet this age-old practice has been hard to counter, let alone police
when it takes place so far away from public view. It is out at sea,
such as here high up on Monkey Island, the wind riffling down
from the north, that you get to appreciate the true vastness of
planet Earth. Yet on major trade lanes, trash, especially plastic,
ensures that rare is the moment when you can genuinely not
see anything man-made washing past.
A June 2006 United Nations environmental programme report
estimated that there are an average of 46,000 pieces of plastic
debris floating on or near the surface of every square mile of
ocean. Shipping is by no means responsible for all this waste,
but it certainly contributes. The majority of the waste in the
oceans is from land sources such as urban run-off.
Today debris in the oceans is a major threat to the marine
environment. It is estimated that each year it kills more than
a million sea birds, as well as 100,000 marine animals and
turtles through ingestion and entanglement.
Shipping lines should pay a small token sum per cargo to help clean
the seas, according to Doug Woodring, co-founder of the Ocean
Recovery Alliance (ORA). This non-profit organisation is focused on
bringing innovative solutions, technology, collaborations and policy
together to impact positive improvements for the health of the ocean.
Woodring, an American citizen based
in Hong Kong, proposes shipping lines
should make a donation of US$1 per
container shipped – or five tons of bulk
weight – to some of the programmes
that ORA and others are working on,
which in the end will make the waters
they use, easier and cleaner to work with.

Issues around marine pollution and solid waste may not be a
direct result of the larger carriers, Woodring says, but dumping
at sea likely still happens with smaller carriers.
Another issue Woodring wants the maritime community to
focus on is a harmonised way of collecting waste in ports.
This should avoid becoming too much of a financial burden to
those removing their waste, for if it
is, it could encourage dumping offshore
before entering the port, defeating
the purpose in the first place.

Shipping lines should pay
a small token sum per cargo
to help clean the seas

Shipping is much more switched on these days to
the plight of the world’s oceans, says Woodring.
“I believe they are a lot more aware and engaged than five years
ago, but there is still a lot that can be done,” he says, adding:
“Many are looking at carbon reductions, hull efficiencies, pollution
reduction near ports, ballast water, and are also helping more with
monitoring and science while at sea.”

100,000
Ocean debris kills 100,000
marine animals and turtles,
as well as more than a million
sea birds through ingestion
and entanglement

ORA continues to work on the two
programmes it announced at the
Clinton Global Initiative just over three
years ago which revolve around the global reduction of plastic
waste. One is more B2B related, called the Plastic Disclosure
Project, which is like that of carbon reporting. If you measure your
use and waste accumulation of plastic, it is then easier to manage
and reduce it so that it does not get to the environment at the
end of the day. ORA is now working with the United Nations
Environment Programme on this, as well as the World Bank.
“We know that plastic has great properties, and can reduce
weight and energy use, but it does not go away, and this longterm persistent impact is something that we need to get our
heads around,” Woodring says. He led an expedition five years
ago into the Pacific to highlight the plastic vortex that tends to
cluster in the middle of the ocean.
ORA’s other programme is called Global Alert, which will link
the world’s rivers to the ocean using community reporting of
trash hotspots along waterways and coasts.
Sam Chambers is the editorial director of Asia Shipping Media,
the publishers of Maritime CEO, SinoShip and SeaShip News.
For more about the Ocean Recovery Alliance go to
www.oceanrecov.org
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Singapore set to
be Asia tidal
market gateway
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Jason Deign looks at why a partnership to create a
new test base for tidal power in Asia has emerged
between the Energy Research Institute at Nanyang
Technological University in Singapore and the
European Marine Energy Centre.
Could Singapore become a centre of tidal excellence in Asia?
Despite an evident lack of major tidal resources, the Energy
Research Institute (ERI@N) at the country’s Nanyang Technological
University (NTU) seems to think so.
It has enlisted the European Marine Energy Centre (EMEC) in
Orkney, Scotland, to help create a test facility that is undergoing
feasibility studies now and should be up and running within
a couple of years, according to EMEC’s newly appointed
commercial director, Oliver Wragg.
The initiative actually makes a lot of sense, he adds. “There
is not as powerful a resource in Singapore like there is in the
UK. But there is in other parts of Asia. Singapore is positioning
itself as a gateway.
“It has a strong finance sector and strong regulation in terms of
IP [intellectual property] protection, plus a reputation as a country
that seeks to innovate. And there’s a strong maritime industry.”
In a press release, Koh Eng Kiong, programme director at ERI@N,
confirmed that Singapore has ambitions to play a leading role
in the development of Asian marine energy power markets.
“Co-operation with EMEC will be very beneficial in boosting
the development of international markets and common
standards,” he said.
Strategic location
“With NTU’s strong expertise in sustainability research and
its strategic location in Singapore, which acts as a gateway
to Southeast Asia, this collaboration will also bring about the
best between East and West,” added Koh.
According to Wragg, Asian nations such as China, Japan,
Indonesia and the Philippines could all become potential
tidal markets. South Korea and China are both working
on tidal projects.
The German company Voith chose South Korea as the location
for its first prototype, a 110kW machine. It is now working with
local clean energy company Renetec on a project called Sea
Turtle Tidal Park, which when complete could boast 150MW.
Meanwhile Atlantis Resources, which is headquartered in
Singapore, is actively engaged in a couple of Asian projects.
One of these, in the Gulf of Kutch in Gujarat, India, is said to
be the biggest tidal array project in Asia, at 250MW. Atlantis
has been working on the development since 2009 with the
project owner, Gujarat Power Corporation Limited.
Atlantis is also providing the turbine and onshore systems for
China’s largest tidal-current demonstration project, as part of a
programme funded by China’s State Oceanic Administration (SOA).

The tidal developer is planning to deploy an AR1000 turbine at a
grid-connected test site near Daishan, in the East China Sea, next
year, to provide the SOA with data on environmental performance,
turbine efficiency and reliability.
Warm-water operations
ERI@N clearly sees an opportunity to contribute to projects
such as these. While the Institute will tap into EMEC for advice
on how to design and operate its marine centre, the lack of
extreme tidal streams in Singapore’s vicinity will clearly limit
the scale of the test facility.
Singapore tidal streams can achieve a peak rate of around two
metres per second, about half of the rates seen at EMEC, which
means the ERI@N facility will likely work at a quarter of EMEC’s
scale. Nevertheless, it should be able to provide valuable data
on warm-water tidal operations, particularly regarding issues
such as tropical seawater corrosion.
Other countries in the region are looking to develop similar facilities.
Australia, for example, last year signalled an intention to create
a test centre. Meanwhile EMEC has signed agreements with the
Ocean Energy Association of Japan, Ocean University of China,
Incheon Metropolitan City in South Korea and National Taiwan
Ocean University.
For EMEC, the benefit of working closely with all these research
centres is that it will help in sharing safe working best practices
and developing common testing standards.
Standard approach
“There needs to be a standard approach to performance and
resource assessment,” says Wragg. “It is important for these other
testing centres to be aware of these standards so investors can
compare test results at one centre with test results at another.
“We are very keen to share the experience and knowledge we
have gained in the last 10 years.”
For the industry, meanwhile, the move is important in further
marking the appetite for tidal generation in a region that combines
energy demand with marine resource and investment capability.
Dr Narasimalu Srikanth, senior scientist and programme
director for wind and marine renewable energy at ERI@N, says:
“Generating energy from ocean tidal flow can be a vital part
of the future energy mix for Singapore and South East Asia.
“To demonstrate that tidal stream energy extraction is a viable
option in tropical conditions, ERI@N has been focusing its research
in tidal energy resource prediction and tidal turbine development.
“The applied research extends in maturing the developed
technologies towards industrial needs through lab level and
field level test bedding along with industrial partners.”
This article by Jason Deign first appeared in Tidal Today.
www.tidaltoday.com
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Contrary to often repeated media headlines,
most companies practice social responsibility
and strive to provide safe food to the
consumer. But should we not be able to
say all companies, especially with public
health at stake?

The global food industry has undergone a
paradigm shift during the 21st century. The
retailer- and manufacturer-led Global Food
Safety Initiative (GFSI), founded in 2000,
has steered the food industry down a path
of standards harmonisation and more
robust internal and third-party assessment
and certification. While there is still a long
way to go, organisations throughout the
food chain are benefiting from transparent,
consistent systems and processes that are
comparable and measurable. Increasingly,
organisations in the food sector are taking
a standards- and certification-led approach
to addressing other strategic areas of their
business, including sustainability and
corporate responsibility.
The widening of the strategic aims of food
companies has been largely welcomed by
their customers and other key stakeholders.
In an age where consumers are as powerful
as chief executives in determining the
reputation of a brand, companies are
getting the message online and in real
time. The new focus is ‘belief-based
consumption’ where the consumer is
demanding that companies become good
corporate citizens by ‘walking the walk’
in addition to ‘talking the talk’.
Most vs all
In a recent interview with online channel
www.canada.com, design anthropologist
Ujwal Arkalgud discusses belief-based
consumption as a response to media-savvy
consumers who see through traditional
marketing messages and look behind
the corporate curtain. “People want to
do business with companies that believe
what they believe,” said Arkalgud. “Brands
that are honest about what they represent
will get a competitive advantage because
it will allow them to create an authentic
connection with their audience.” The
consumer is now demanding adherence
to social responsibility as well as safety
of their food supply.

Linking social responsibility
with food safety
Because belief-based consumption
requires integrity and a link between
social responsibility and food safety, an
organisation demonstrating that they walk
the walk can draw on their existing food
safety experience to provide safe, ethical
products to consumers. How is this done?

“People want to do business
with companies that believe
what they believe.”
Examples of best practice, together with
LRQA’s own extensive experience in the
global food sector, point the way to the
ingredients that make up a recipe for
success. These ingredients include: a
strong desire to improve; education and
training to create and share a food safety
culture; collaboration; dropping the ‘need
to know’ attitude; seeing the bigger
picture using a holistic systems- and
processes-based approach; and relying
on science-based facts.
Think you have heard this before? These
are the basic principles of management
systems standards, and this is nothing
new. W Edwards Deming introduced
these concepts some 60 years ago. His
philosophy was clear: ‘Instead of managing
whilst being focused on immediate
outcome, one should manage for the

continual improvement of processes
and systems and look at one’s processes
instead of blaming the employees.’
ISO adopted the plan-do-check-act cycle
popularised by Deming, and his principles
underpin the international food safety
management system standard, ISO 22000.
The introduction of this standard in
2004 was another significant step for
the food industry in their drive towards
harmonisation and transparency.
FSSC 22000, the complete food safety
management system certification scheme,
was developed in 2008, addressing the
specific food safety needs of organisations
across the food supply chain. As such, both
ISO 22000 and FSSC 22000 have helped
move the food sector away from checklist
style audits and towards a process-based
approach, essentially recognising that
effective systems and processes reduce
risk, not ‘snapshot in time’ audits.
When it comes to linking food safety
and social responsibility, there are
additional foundational requirements
and best practice that must be met.
The introduction of ISO 26000 provides
a structure for organisations to consider
and manage social responsibility issues.
The seven principles outlined in ISO 26000
– accountability, transparency, ethical
behaviour, respect for stakeholder
interests, respect for the rule of law,
respect for international norms of
behaviour and respect for human rights –
are important for an organisation that
recognises the benefits of linking social
responsibility with food safety. In
integrating these principles within an
organisation committed to food safety,
it’s important for the company to get to
know its supply chain; to demonstrate and
communicate a set of socially responsible
values; and to ensure values and beliefs
are embedded within the organisation.
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Steps for integration
• Get to know your supply chain –
use reputable independently certified
suppliers and sources with a proven
track record for transparency in their
approach to ethical operations
• Demonstrate and communicate a set
of socially responsible values – your
beliefs and actions towards being a
good corporate citizen have to be a
part of every aspect of operations,
not just a ‘feel good’ slogan
• Ensure values and beliefs are
embedded within the organisation
– do not just participate in ‘feel
good’ projects; as an organisation
that operates within the food supply
chain, your part in making the world
a better place means providing safe,
sustainable food that is provided in
a transparent process and labelled
accordingly so that the consumer
has no doubt that what they are
eating is what they want to be
eating. Be transparent; make sure
that ‘it does what it says on the tin’.
Labelling and packaging are equally
important in driving consumer trust
and as such need to be treated as
a priority by manufacturers and
retailers alike. If it says free range,
can they prove it?

Consumer power
The increasing power of social media
has translated into consumers being both
active advocates, buying and promoting
brands and products, and detractors, not
only choosing an alternative product or
brand, but also communicating their
dislike in an open forum.

The increasing power
of social media has
translated into consumers
being both active
advocates… and detractors.
Consumers are increasingly taking into
account brands’ environmental, social and
ethical records when it comes to making
buying decisions, according to a recent
survey1. Of a poll of 1,000 people, 91 per
cent said the way a company behaved
towards its customers and communities
was influential when making a purchase,
while 74 per cent wanted to know more
about the behaviour of a company before
buying – clear markers that food safety and
sustainability are now inextricably linked
both in the eyes of the consumer and the
market at large.

Increasingly, brand stories are being owned
and communicated by people and groups
who do not have a formal ownership or
stake in the company. Safe food that is
produced in a sustainable, environmentally
friendly manner, taking into account the
rights and circumstances of the local
populace and places that make up the
global supply chain for that product or
brand, all form part of belief-based
consumption. In an era where information
is power and that information is more
readily available than at any time in history,
companies are proactively developing
corporate responsibility strategies, having
them independently assessed and
communicating those activities in an open,
inclusive manner. Gone are the days of
isolated ‘feel good’ one-off activities for a
local community; consumers want to know
the whole farm to fork story, and not only
from the brand itself, but also from the
local communities involved in that supply
chain and the assurance providers who
have assessed the data and information
behind the company.
Vel Pillay is Food Safety
Program Manager,
LRQA Americas.
For more information
about LRQA’s food
services, please visit www.food.lrqa.com
Follow us @LRQAFood
www.linkedin.com/company/lrqa
1. w ww.marketingmagazine.co.uk/article/1082305/
consumers-consider-brands-ethics-when-shoppingaccording-survey
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Boarding
school
How human factors techniques
can improve the airport experience.
Andrew Foulkes talks to Barry Davies
of Lloyd’s Register Consulting.
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Even in this day and age, to experience
the merest hint of anxiety while waiting to
board a flight is to almost be in the majority.
An apprehensive traveller should look around fellow passengers
gathered at the departure gate and take some comfort from the
fact that numerous studies have concluded that as many as 40 per
cent of people admit to some degree of aviophobia. Not present at
all will be the seven per cent of people for whom the fear of being in
flight is so crippling it keeps them away from aeroplanes altogether.
Given so many of its customers hold such apprehension about
flying, you might think the aviation industry would long ago have
mastered the art of at least getting you to your seat as efficiently
as possible, and help relieve some of the stress.
But you would be wrong, for UK research also shows that a similarly
large minority (42 per cent) find the entire the ‘airport experience’
stressful. And almost a quarter (23 per cent) suggest the prospect
of delays, long queues, security searches, lost belongings and even
just making it to the gate on time, is as equally stress inducing as
a major life event such as moving house.
Fear and loathing in the departure lounge
But what is so surprising is that much
of the anxiety associated with airports
is man-made. Inclement weather,
mechanical failures, even volcanic
ash clouds, are obviously beyond our
control, but bad planning, poor design
and a lack of customer understanding
can be addressed. And when you
consider that the UK’s Civil Aviation
Authority figures suggest that each
minute of delay costs an airport
anywhere between US$20 and US$200, there is no lack of financial
incentive for getting a disoriented passenger through the system
as efficiently as possible.

to look at this problem. The brief was to assess the existing visual
environment with a view to developing a wayfinding solution
that met passenger needs.
“The airport’s management team had acknowledged their public
areas were suffering from an accumulation of signs, directions,
instructions and advertising and asked us to see if we could help
them rationalise their displays,” explains Davies. “We applied
a concept that we developed, termed the cognitive model of
passenger need (CMPN) which is based on a premise described
by environmental psychologist Romedi Passini that ‘information
is not seen because it is there, but because it is needed’. This
essentially means you do not hang a sign where it is convenient
to hang it; you put it where the user will need it.”
The team observed and interviewed passengers to build a
‘cognitive profile’ of how their mental goals and anxiety levels
changed as they passed through the airport. The key findings
were that passengers experienced most stress and mental
workload on their immediate arrival and when trying to find their
correct boarding gate in time. “During these moments passengers
were most focused on primary tasks such as navigation” says
Davies, “any other information at this time was a distraction.
Whereas, even for the most infrequent flyer, the airside lounges
were associated with reduced anxiety,
meaning passengers were more
receptive to secondary tasks such
as eating and shopping.”

Following the introduction
of this new approach,
the airport noted a 15%
increase in revenue.

In truth, more recent terminal designs do enjoy the benefit of more
thoughtful design. If you have been to a terminal that has opened
in the past 10 years you might notice how the layout determines
that passengers simply move forward: enter the airport having
checked in online; then walk forwards to bag drop; then forward
to passport and ticket check; then forward again to security, and
so on. There is no queuing at one desk before turning around and
walking against oncoming crowds over to a passport check located
against a wall on the other side of the building.
Most airports must make do with their existing configuration.
Even so, there are some relatively low-cost measures that can
help send passengers on their way in a happier frame of mind.
Follow me
Finding relevant information is a regular passenger complaint.
Barry Davies, Human Factors Technical Lead for Lloyd’s Register
Consulting, was part of the team tasked by a major UK airport

The team then helped to divide the
terminal by primary activity: decisionmaking, navigation, dwell and browse.
Passenger information was then
prioritised accordingly so that it met
the requirements for each area.

The next step was to establish new ‘house rules’ for visual displays.
“As with many businesses, airports liked to differentiate themselves
with distinctive displays and typography. But this meant their
signage sometimes lost sight of its initial purpose, with branding
often taking priority over clarity. So rules were agreed around
information being consistent with areas and presented in a clear,
unambiguous and easy-to-read manner,” says Davies.
Though passengers have often suspected airports of seeing
themselves as shopping centres rather than transport hubs, as
a result of the cognitive mapping and modelling, the airport
in question took the bold decision to move all retail and catering
airside. It then worked with the retailers to position goods
in accordance to passenger need, for example moving more
aspirational items further away from the security areas and clustered
in areas where they could capitalise on lower anxiety levels.
Following the introduction of this new approach, the airport
noted a 15 per cent increase in revenue. The Lloyd’s Register
Consulting team has since taken these techniques to a number
of other airports in the UK and abroad, and an increasing
number of rail station developments.
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Secure in the knowledge
A similar modelling exercise was also used to tackle pinch points
like the security screening area, a notorious bottleneck for some
airports. “Another airport asked us to look at the layout of the
halls where they screen passengers and in-flight bags. No matter
what they tried, queues would quickly build during peak periods,”
explains Davies.
“The problem we found was not the number of security lanes in
operation, it was the way in which passengers were corralled into
them. Under the previous layout, with the tables directly adjacent
to the scanners, people naturally formed a queue that often
stretched out of the room, until they eventually met the security
staff at the front who told them what they needed to do about
separating liquids, removing shoes and belts or emptying pockets.
“But by carefully reconfiguring the area in front of the machines
to support the behaviour required, we could create a preparation
area where assistants could help people further down the queue.
By bringing the staff interaction forward people approached the
scanners ready for screening. We didn‘t need more staff or space,
just a gentle nudge on passenger behaviours.”
Back of house
Better use of information can also improve operational
performance. A recent study conducted by Lloyd’s Register
Consulting for one of the UK’s smaller, regional airports helped
halve the average delay per aircraft during the peak summer
months, contributing to a dramatic improvement of overall
punctuality at the airport.
Having analysed the flow of operational information between
various airside operations – including traffic control, gate
management, and baggage collection – information gaps
and duplications were identified that had a surprising impact

“Human factors is about
ensuring human needs and
limitations are accommodated
for in the environments we create.”

on the smooth running of the entire airport. Overall the team
uncovered 74 items of information that impeded on-time
performance. Once corrective measures were taken, the average
departure delay dropped, saving a total of 124,000 minutes in
June, July and August alone.
For instance, the majority of passengers were bussed to their
aircraft. The bus manager was dependent on radio contact
from handling agents to find out when and where to dispatch
his resources.
Yet all the information that the manager needed about stand
allocation and passenger numbers was already available on the
airport database. All that was required was a simple bespoke
screen providing all the information the manager required to
act proactively.
Put the human first
“Human factors is about ensuring human needs and limitations
are accommodated for in the environments we create,” says Davies.
“A direct benefit is, of course, reduced human and organisational
error, that leads to improved safety performance. But it is also
about helping businesses understand how their customers behave
at key decision points and that can help them make adjustments
that can have a profound impact on commercial performance”.
Such techniques will not, unfortunately, help the many sufferers
of aviophobia. But it will certainly release millions from the
unnecessary dread of arriving at the airport, and avoid
‘fear of airports’ acquiring a phobia status of its own.
Andrew Foulkes is Lloyd’s Register
Rail’s Communications Manager.
E andrew.foulkes@lr.org
Follow me @andrewfoulkes_LR
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A perspective on
unconventional oil and gas
Anthony Alexander reviews the shale gas and oil development conundrum.
Recent extensive disparate and emotive press coverage has described
how shale oil and gas production will either solve the world’s
energy needs or how it will cause untold damage to the planet.

The main issue associated with a shale oil or gas development
that has caught the public’s attention is the fracking process.
This involves drilling a horizontal well then pumping water, sand
and chemicals at high pressure into a shale deposit to open fissures
in rocks and release gas and oil. Typically a horizontal shale well
requires anywhere between two million and four million gallons
of water for fracturing. Fracking immediately gives rise to two
challenges, sourcing water for the fracking operations and then
disposing of water which is back-produced from the subsequent
well clean-up activities.
Hot debate
The discussions and debates have become ideological with
proponents emphasising the potential economic benefits and
adherence to regulatory requirements and the opponents
emphasising the potential safety, social and environmental impacts.
Shale gas is either viewed as an unsustainable, over-hyped and
desperate venture, with a legacy of environmental damage and
associated public health risks that adversely impacts the local
community, or viewed as a critical component of securing energy

independence and balance in the face of rising costs and dwindling
oil and gas reserves. Shale gas will either boost a country’s balance
of payments or it is uneconomic and bound to fail.
With such opposite and diverse views how is it possible to form
a balanced opinion about the issues, risks and opportunities of oil
and gas production from unconventional oil and gas formations?
The facts
Shale gas and oil are trapped within often thinly layered and
splintery rocks. They differ from conventional hydrocarbon
reservoirs in that shales are largely impermeable; gas and
oil will not flow naturally from them when a well is drilled
and they require stimulation, usually involving fracking, to
enable production.
There are estimated to be large global quantities of hydrocarbons
held within shale formations, the latest US Energy Information
Administration (EIA) figures show technically recoverable
resources of 345 billion barrels of world shale/tight oil resources
and 7,299 trillion cubic feet of world shale gas resources. This
represents 32 per cent of the total estimated natural gas resources
and 10 per cent of estimated oil resources.
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Shale oil and gas is located around the world with over half the
known shale oil reserves in Russia, US and China and over half
the shale gas reserves in China, Argentina, Algeria, US and
Canada. In the US, many formations have widely differing
gas/natural gas liquids (NGL)/oil ratios making forecasting and
economic evaluation of the asset very difficult until a sufficient
number of wells have been drilled. While in Europe and China
the shale deposits are generally more gas-prone.
Hydrocarbon resources*
Crude oil
billion barrels

Wet natural gas
trillion cubic feet

Technically recoverable
shale/tight oil and shale
as unproved resources

345

7,299

Non-shale

3,012

15,583

Total resources

3,357

22,882

Shale as a percentage
of total resources

10%

32%

*EIA figures

Nothing new
Shale gas and oil production is nothing new and, in fact, is one
of the oldest sources of hydrocarbon in industrial development.
It helped to power industrial growth during the 19th century when
shale oil production was very much a ‘conventional’ hydrocarbon
extraction process.
Travel from Edinburgh to Glasgow in the UK and you cannot miss
the huge shale ‘bings’ in West Lothian. Now being colonised by
trees and scrub, these 90-metre-high red spoil heaps are the visible
remnants of Scotland’s original oil industry, predating North Sea
development by more than a century. From 1851, James ’Paraffin‘
Young produced oil from coal and later from shale in the world’s
earliest commercial oil refineries in central Scotland.
Early extraction methods relied on mining the shale and heating
it to extract the oil before dumping the shale waste in bings.
Thermal extraction is still a widely applied method, utilised both
in a more efficient version of the Victorian mining approach or
by the injection of steam into heavy oil reservoirs onshore to
increase the temperature of the oil, reduce its viscosity and improve
the efficiency of its production from long horizontal wells.

The market today
Shale gas now accounts for 40 per cent of US domestic gas
production. The EIA Annual Energy Outlook 2013 forecasts a
44 per cent increase in US total natural gas production from
2011 through 2040 with shale gas production the greatest
contributor, growing by 113 per cent.
Considering how various countries have approached shale gas
developments clearly illustrates the fracking conundrum. The French
government is ‘totally opposed’ to hydraulic fracturing, viewing that
it is too ‘risky for the environment and health’. The UK government
is actively encouraging production from unconventional formations
with tax incentives being offered on fracking profits.
In Poland, the first exploration well was drilled in 2010 and to
date around 51 wells have been drilled, however, no field has
been commercially developed. This is due to a combination of
the geological structure turning out to be more difficult to frack,
with lower permeability than expected, and complex regulatory
requirements. In January 2014, the Polish environment minister,
promising to remove regulatory hurdles, said the country could
see its first commercial shale gas as early as this year.
Recent reports suggest Australia could be set to be the next
country to see major shale oil and gas development. It has the
seventh-biggest potential shale gas resources and sixth-biggest
shale oil resources in the world. The Cooper Basin, with existing
gas processing and transportation infrastructure, may be the
nation’s first commercial source of shale oil and gas, according
to the EIA’s report.
Challenges to development
However, serious environmental incidents associated with shale gas
drilling and production have occurred. Recently, the US Geological
Survey has concluded that the release of hydraulic fracturing fluid
into a Kentucky stream in 2007 was likely to be responsible for a
die-off of fish that occurred after the spill, including a federally
threatened species.
Experience from the oil and gas industry over the past 50 or more
years has shown that you cannot just pick up the way of working,
the design and the standards applied in one country and repeat
it directly in another geographic location. Each location will be
different with different technical challenges, different shale deposit
characteristics, different environmental issues and different
regulatory framework.
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Top 10 countries with technically recoverable shale oil and gas*

Canada
573
USA
665

Mexico
545

Russia
285

Canada
9

Russia
75

USA
58
Algeria
707

Mexico
13

Libya
26

China
1115
Pakistan
9

China
32

Venezuela
13
Brazil
245
Argentina
802

South
Africa 390

Australia
18

Australia
437

Argentina
27

Technically recoverable
shale gas, trillion cubic feet

*EIA figures

Controls for safe sustainable production
Considering all factors it is difficult to imagine that all governments
across the globe will not resist the potential allure of production
from shale formations to provide a degree of independence of
their energy needs. If that is the case and companies can establish
that a formation will be economically
viable to develop, what controls should
be put in place to ensure safety to life
and the environment, safeguarding the
welfare of the local community and
ensure the integrity of the shale deposit
and the asset? The June 2012 study
conducted by the Royal Society and the
Royal Academy of Engineering on behalf
of the UK government concluded that
fracking is safe ‘as long as operational
best practices are implemented and
robustly enforced through regulation’.

Technically recoverable
shale oil, billion barrels

imperative to recognise the community concerns and sensitivities
that surround these developments.
Specific fracking concerns tend to be focused on groundwater
pollution and disposal of chemicals and produced water. New
technologies can address many of the
environmental and economic concerns;
fracking with hydrocarbon liquids such
as butane can minimise requirements
for water abstraction and disposal,
while dynamic modelling and drilling
wells to minimise formation damage
and limit the scale of fracking operations
can allay concerns and minimise costs
(fracking accounts for around one third
of the total well cost).

As always, safety,
environmental impact and
social impact must be
paramount if this natural
resource is to be exploited.

Areas that need to be considered for a shale gas development
include design and operational safety, shale deposit management,
the use of and risks to environmental resources (air, water and
ground), the impact of infrastructure, logistics management,
and community aspects; none of these issues are new for the
oil and gas industry. The necessary skills are in place to perform
the services required for safe and efficient production but it is

The shale gas and oil debate will
consume forests of wood pulp for some time but the valid
concerns regarding public and environmental safety can start
to be addressed by robust regulation, prudent well design and
safe operating practices. As always, safety, environmental impact
and social impact must be paramount if this natural resource is
to be exploited.
Anthony Alexander is Technology Manager Joint Industry
Projects and Upstream Sector Leader, Lloyd’s Register Energy.
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India:
another
BRIC in
the wall
Insight reviews the country’s strengths with
representatives from two leading Indian
companies, the Ballarpur Group (BILT) and ITC.

24 Issue 1 | 2014 Insight

It is now more than a decade
since Jim O’Neill of Goldman
Sachs coined the term BRIC
to describe Brazil, Russia,
India and China, four
rapidly developing countries.
This simple acronym has
resulted in a paradigm shift
in perception about what
is taking place in the balance
of global economic power.

$1.842
trillion
GDP (current US$) 2012
Ranked 10th in the world
Ranked 13th in 2005

1.237
billion

Total population in 2012
Ranked 2nd in the world 2012
Ranked 2nd in 2005

21.9%

In 2012, 21.9% of population
were below national poverty line
37.2% in 2005
World Bank data

By 2035, Goldman Sachs estimates the
combined economies of the four BRIC
nations will have eclipsed those of the G7,
the post-war world’s economic leaders
(the US, UK, France, Germany, Italy,
Canada and Japan). But well before then,
India will have overtaken Japan to become
the world’s third largest economy. It will
do that because of its innate strengths
and because of a focus on improving
quality and performance.
Fundamentals
Before the global financial meltdown
of 2008, India had been growing at a
rate of around eight to nine per cent a
year. That rate slipped to 6.5 per cent in
2011–12, and there are as many short-term
forecasts of its immediate prospects as
there are economists.
The country has enormous natural
advantages. It has significant reserves
of gas and oil, is the world’s third largest
producer of coal and the fourth of iron
ore. But it is the size of its domestic market
– more than twice that of the entire EU –
together with its numbers of technically
qualified young people, that are the real
strengths of the economy, says Krishna
Nair, Business Manager, LRQA India & Sri
Lanka. “International companies such as
General Electric and Rolls-Royce are setting
up R&D facilities in India because of our
technically skilled workforce. IT is the
fastest growing sector of the economy
and contributes around 50 per cent of the
country’s earnings. We are a world leader
in IT outsourcing. We are also strong in
manufacturing – for example of cars – and
have a significant supply chain of low-cost
component suppliers. We also have the
world’s largest dairy industry.”
Although the country’s growth is still
closely linked to its cheap labour, competing
on price with countries such as Vietnam,
the Philippines and Indonesia is unlikely
to be the future of Indian industry. That will
be based on improvements in management
and performance through more effective
control of operations.
Improving competitiveness
The Ballarpur Group (BILT), for example, is
India’s largest manufacturer of writing and
printing paper and, since 2000, has been
on a journey that has seen it quantifiably

improve its global competitiveness by
implementing ISO standards on quality,
the environment, health and safety and
energy. “Certification was not the prime
objective behind system implementation,”
says Dr Ashok Kumar, Vice President
and the plant head at BILT (Bhigwan).
“Back in 2000, quality, delivery, employee
motivation and participation and customer
satisfaction were the key factors considered
by management.” Having seen the
commercial advantages of establishing
a robust quality management system
(QMS), BILT subsequently moved on to
ISO 14001, the global environmental
management system (EMS) certification,
and then the global health and safety
management system standard, OHSAS
18001 certification.
“QMS certification has made it easier
for us to win export orders,” Kumar says.
“EMS certification gives assurance to
government bodies and local communities
about our commitment to improvement
in our environmental performance, and
OHSAS certification gives confidence to
our employees about our commitment
to reducing risk at work.
“Then we wanted to become the first
paper manufacturer in India certified to
the ISO 50001 energy efficiency standard.
This will help the company meet the
requirements of the Indian government’s
Perform, Achieve and Trade (PAT) energy
efficiency policy, which will test the
energy-hungry paper industry when it
comes into effect in 2014. The fact that
we have third-party certification helps
to improve BILT’s image in the market
as being quality, environment and
safety conscious.”
Climate change
While India has immense potential, it
also faces some daunting challenges.
There are said to be 400 million Indians
who lack reliable access to energy; and
the country is estimated to have one
third of the world’s poor.
“We have many problems,” LRQA Climate
Change Manager South Asia, PC Acharya
says, “including our renowned red tape.
Also, being the world’s largest democracy
has its positives as well as its negatives.”
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“India is heavily dependent
on agriculture, it directly
supports up to 60 per cent
of the country’s population.
Indian agriculture depends
on the monsoons – and
they are becoming more
unpredictable.”
But in the longer term, climate change
could have an even greater impact on
the country. “India is heavily dependent
on agriculture,” says Acharya. “It directly
supports up to 60 per cent of the country’s
population. Indian agriculture depends
on the monsoons – and they are becoming
more unpredictable.
“Mainland India has more than 5,400
kilometres of coastline where between
35 and 40 per cent of the population live.
A 40cm rise in sea level would displace
around eight million people. In fact
population displacement is already
happening, with people moving from
Bangladesh to India. Our water resources
are already under stress – we have 17 per
cent of the world‘s population but only
four per cent of the world’s fresh water.”
Continued economic growth will only
increase demand. The Indian government
is acutely aware of the potential impact
of climate change, and Indian companies
are already taking action to mitigate its
possible effects on their business.
India has over 1,000 UN Clean Development
Mechanism (CDM) projects – more than
any country other than China. CDM is one
of the Kyoto Protocol flexible mechanisms
to supplement national actions to allow
emission reduction projects in developing
countries to earn certified greenhouse gas
(GHG) emissions reductions credits (CER) –
where the investor is from an industrialised
country. CERs can either be traded or
‘banked’ for future use and each CER is
equivalent to one tonne of carbon dioxide
(CO2). “Verification of these is essential to
ensure that a claimed tonne of carbon is
a genuine tonne of carbon,” Acharya says.
Business benefits
ITC is one of India’s largest corporations,
with interests in FMCG, hotels, paper and

packaging, IT and agribusiness. It is also
carbon positive – a claim that was verified
by LRQA in December 2011.
The verification process itself “drew our
attention to some basic issues that had
previously been overlooked,” says ITC
Vice President Sanjib Bezbaroa, “some
of which resulted in a 20 per cent
improvement in our carbon calculations.
For the majority of Indians, sustainability
is as much a matter of survival as it is
about protecting the environment.”
The company has impressive environmental
credentials, with a GHG strategy that is
not simply focused on emissions reduction
but has three other core elements: energy
efficiency; renewables; and carbon
sequestration (the process of capture and
long-term storage of atmospheric CO2).
Over 38 per cent of the company’s energy
consumption is derived from renewables –
including its own investment in wind
power. ITC has planted 125,000 Ha
(480 square miles) of sustainable forests
that both sequester carbon and provide
sustainable livelihoods for thousands of
people. All of its top hotels have attained
platinum status in the LEED (Leadership in
Energy and Environmental Design) energy
efficiency categorisation.

The company has set itself triple bottomline objectives of building economic,
environmental and social capital and,
Bezbaroa emphasises, “we want our
sustainability and financial data sets
to be of the same quality”.
ITC Chairman YC Deveshwar says: “It is
my belief that our relentless endeavour
to create new benchmarks in sustainable
business practices will lend us a unique
source of competitive advantage in the
years to come.”
And that is as much of a threat to India’s
global competitors as it is a promise.
Indian investors are increasingly
looking at sustainability. Last
December, the Bombay Stock
Exchange launched Carbonex –
an index which is the first of its
kind in India, or any other emerging
market – to enable investors to track
the performance of companies in
terms of their commitment to reduce
GHG. It allows investors to evaluate
companies’ sustainability performance,
and encourages companies to manage
their carbon risks.
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Impact &
excellence
Professor Richard Clegg, the new Managing Director of the Lloyd’s
Register Foundation talks to Martin Beaver about the charity’s evolving
approach to funding engineering science research and education.

Examples of the technologies in which the Foundation could invest
include big data, artificial intelligence, nanotechnology, and 3D
printing. But Clegg is well aware that the Foundation is not the
only one looking for the next big thing, and that many private
While this is mainly a result of accounting rules which require
sector corporations are spending hugely on investigating these
the Foundation to consolidate income from its trading subsidiary,
areas. “So, there is a need to focus the Foundation’s work on
it is certainly in the process of becoming a major player in the
projects that are within our objects and which have clearly defined
funding of engineering science, research and education in the
public benefits, and – just as importantly
UK and indeed worldwide.
– detailed pathways to delivering those
benefits, otherwise it could be like
By the end of 2014, the Foundation
throwing a pebble into the ocean.”
should be assessing its first grant
“Benefiting society is
applications under its new strategy.
absolutely central to Lloyd’s
Delivering real benefits
And it will be looking to invest in ‘white
In October 2013 Clegg assembled
Register
and
I
love
the
idea
space’ research, topics for which there
an expert panel to consider
is currently little or no funding available,
of
doing
something
that
nanotechnology. This exemplifies
and where the Foundation can make
the approach he is taking. The panel
can
leave
a
real
legacy.”
a real impact.
included top academics from worldleading institutions such as the
“The Lloyd’s Register Foundation was
universities of Cambridge and Yale,
set up to enhance the safety of life on
the National University of Singapore and Munster in Germany.
sea, on land and in the air, and to advance public education
They outlined a number of areas in which the Foundation could
within the transportation industry and other engineering and
usefully contribute to the development of the technology while
technical disciplines. Our strategy to deliver these objects will
fulfilling its mandate of delivering public benefit.
see us continuing to support research in our traditional areas
– following the golden thread that links the structural integrity
Results included suggestions for research into nano-sensors, which
of assets, with assessment of the environmental and organisational
can be incorporated into buildings and assets thus enabling them
risks to their performance, and the effect that human factors can
to ‘talk’ – providing feedback on corrosion or stresses. Research
have,” Clegg says.
into energy storage was another theme – megawatt batteries that
could deliver profoundly different transportation systems or enable
“But we will also be investing in research into emergent
white goods to be powered for life at point of purchase. The
technologies. This is because while ever-increasing expertise
Foundation could assist the development of new engineering
in our core areas is essential, unless we also look to the future
we might find ourselves left behind and playing catch-up.”
According to Professor Richard Clegg, recently appointed the
first Managing Director of the Lloyd’s Register Foundation,
the Foundation is, by revenue, the UK’s largest charity.
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materials and manufacturing techniques that could see ships
being glued together from lightweight composites. Or research
into methods for assessing the quality of nanoparticles delivered
to companies in future supply chains.

of public education including within the transportation industries
and any other engineering and technological disciplines. The
activities of LR – working for a safer world – help to fulfil the first
of its charitable purposes.

Clegg sees ensuring the uptake of technology for public benefit
as perhaps the core purpose of the Foundation: “There is no point
in research if it stays in the lab,” he says. Emergent technology
investments – and the Foundation grants are investments – are
expected to provide measurable public benefits. The Foundation
will welcome research proposals that “drop through the letterbox”,
but will also be proactive in making calls for proposals based on
assessed need and value.

“The success of the Foundation and of LR are intrinsically linked.
We share the same ideology: Life Matters,” adds Clegg.

“The two key drivers for assessing projects will be quality
and impact,” Clegg says.
“We only want to work with the world’s best scientists and
engineers. But we will expect them to demonstrate that their
work will advance our objectives and have a clear benefit to
society. They will need to explain who the beneficiaries are,
what benefits they will receive, and how this will be measured.”
Working together
These investments, Clegg expects, could eventually provide
an additional income stream for the Foundation from intellectual
property rights. In the meantime, the Foundation’s income comes
from its investment portfolio which includes its shareholding in a
large trading company (Lloyd’s Register Group Ltd [LR]), which also
helps it to deliver some of its public benefit activities. This means that
the more successful LR is, the more income the Foundation receives.
The Foundation has two charitable purposes, the enhancement
of safety of life at sea, on land and in the air, and the advancement

Martin Beaver is a freelance writer who specialises
in health and safety, and energy industry issues.
E richard.clegg@lrfoundation.org.uk
www.lrfoundation.org.uk

Professor Richard Clegg became the first
Managing Director of the Lloyd’s Register
Foundation in October 2013 and says
“Everything in my past now seems to have
led to this job”.
He joined Lloyd’s Register in 2010 as Global
Nuclear Director for the Energy business with a wealth of
experience in industry (with BNFL), academia (at Manchester
University) and government (as a policy adviser).
“Benefiting society is absolutely central to Lloyd’s Register and
I love the idea of doing something that can leave a real legacy.”
“The Foundation will be the most important engineering
research charity in the UK, and for me it’s like running a
small, new university – only one with 250 years of heritage.
What a luxury!”
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We’re all responsible; Madlen King
looks at the evolution of corporate
sustainability
Corporate social responsibility has changed.
Society today is far more vocal and savvy about
what it expects from organisations. Consequently,
the market at large is coming to realise the benefits
of addressing environmental and social issues
alongside economic ones. Long-term business
viability is no longer guaranteed by profit alone.
Organisations that embed sustainability into core
strategy and governance processes are the ones
that are best placed for survival.

The 20th century saw the birth of the environmental report,
as organisations wanted to build their reputation. Terms
such as environmentally friendly were dominant as companies
sought to advertise their green credentials through propaganda.
These first reports were mainly afterthoughts – an annual activity
completed at the end of the year as a PR function, pulling
together details of what were largely a summary of legal
compliance obligations and status, pet projects and charitable
donations, limited to environmental concerns.
At this time, companies were free to choose if they were going
to report; they decided what would be included – and more
importantly what they would exclude. They determined the
report coverage (geographically as well as by function), the
appropriate criteria, and the vehicle to relay their message.
This ad hoc approach led to a lack of clarity and an obvious
deficiency in any ability to compare and contrast companies.
Unsurprisingly therefore, these reports have been subject
to scepticism of the ‘greenwash’ that they contained.
Shift to accountability
However, by the dawn of the 21st century a discernible shift
within this arena had begun. It was started initially by the various
stakeholders groups who had found their voice and who drove
change by expressing their dissatisfaction at the way of operating.
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Fast forward to the present day, and organisations are now having
to respond to these increasing demands to be accountable for their
environmental, social and governance performance, together with
greater assurance of the completeness and accuracy of the data
and information.
The largest drivers are still considered to be consumers and
employees. The first demands, however, came from government
through regulators and stock exchange requirements mandating
increased environmental reporting and extending this into newer
areas such as greenhouse gas reporting.
After the regulators came the investors. Through organisations
like CDP, investors which represent US$87 trillion in assets are now
demanding increased voluntary reporting on corporate strategies
and data relating to climate change and natural resource usage,
to help identify and manage what these issues represent as
potential risks in their portfolios.
Rating for sustainability
Together these demands from stakeholders have resulted in the
emergence of a variety of sustainability rating agencies which
survey corporations and utilise publicly available information to
rate them on their sustainability performance. These organisations
include the Dow Jones Sustainability Indices, FTSE4GOOD,
Bloomberg and EIRIS (Ethical Investment Research Services).
These agencies have been successful in increasing the amount
of corporate information publicly available and giving it some
legitimacy, merely through their independence. In a recent survey
61 per cent of companies cited demands from sustainability rating
agencies as a factor prompting them to address sustainability,
second only to demands from consumers.1
And business sees the benefits of being awarded a good rating.
In the same survey 97 per cent of companies expected a good
sustainability rating to have a positive effect on their reputation
and it is often used as a key differentiator against the competition.
But the success of these rating agencies has generated its own
problems. To name but a few: inconsistent approaches; potential
conflicts of interest between the rater and the rated; companies
suffering ‘survey fatigue’; and the ability of companies to
cherry-pick the ratings that they respond to in order to gain
a favourable result.
Of greatest concern however is the reliance that companies
place on the agencies to identify new potentially material issues
to their business. As many as 96 per cent of companies use
enquiries from sustainability rating agencies to help them detect
new social and environmental issues. While such sources can be
a good calibrator, to gain the full business benefits of corporate
responsibility what is material to the business must be identified
and managed strategically and through central governance
processes – not just by the corporate responsibility department,
but by the CEO.
Creating value
It has for some time been largely accepted that sustainability
activities that go beyond regulatory requirements or industry

norms can result in benefits ranging from premium pricing,
increased sales and market share, to improved public support
and talent retention.2
But when sustainability is addressed in the long term and central
to corporate strategies it can create value in many other ways.
An increased ability to innovate enables organisations to see and
realise opportunities in new markets, with new products for new
customers, together with operational and workforce efficiencies.
In parallel, taking a long-term strategic view delivers greater
anticipation of risks, for example from regulation or supply chains,
thereby enabling adaptability to the challenges presented.
Today, leading organisations in the field are placing sustainability
at the heart of corporate strategy and governance, enabling them
to address major strategic challenges, strengthen their business
and contribute to society at the same time.
Continued evolution
While reporting remains an important element of an organisation‘s
corporate responsibility strategy, it is now only one small element.
Internationally recognised standards such as ISO 26000 and the
OECD Guidelines for Multinational Enterprises – both recommended
by the European Commission for large companies – now include
the incorporation of corporate responsibility into central governance
processes and management systems. And it is from this strategic
position that reporting must flow.
Other reporting standards also support this position. The latest
Global Reporting Initiative (GRI) Sustainability Reporting Guidelines
(G4) enable organisations to disclose their economic, environmental,
social and governance performance, and aim to streamline
sustainability reporting.
Along with reporting methodologies driving transparency, business
approaches to sustainability have evolved and continue to do so,
and for corporate survival they need to. “For sustainability reporting
to help develop sustainable businesses and markets, it needs to offer
information that is relevant, reliable and transparent, and readily
available,” GRI Chief Executive, Ernst Ligteringen recently said.
Natural resource shortages, water scarcity, food security and
climate change are affecting core business objectives and societal
expectations of business are changing with it. Stakeholders expect
businesses today to be aware of their impact on the environment
and be able to effectively demonstrate what they are doing to
mitigate that impact.
In the words of Darwin – it is not the strongest that survive nor
the most intelligent, but the ones most responsive to change.
Madlen King is Global Head of Climate
Change & Sustainability, LRQA
Follow us @LRQA
www.linkedin.com/company/lrqa
1 The impact of SRI: An empirical analysis of the impact of socially
responsible investments on companies. Oekom Research, 2013
2 Valuing corporate social responsibility. McKinsey Global Survey
results, mckinseyquarterley.com, 2009
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Pushing
the limit
A new supersize freight wagon, the largest of its
kind, will help promote biomass as a source of
renewable energy, reports Andrew Foulkes.

Photograph by © Steven Atkinson
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At any given time there are
typically around 100 rail
vehicles on display at the UK’s
National Railway Museum in
York. The exhibits demonstrate
a proud heritage of innovation
and design within the industry.
Last July, the assembled crowd had come
for their first glimpse of something new:
the UK’s first purpose-built biomass wagon.
The wagon, the largest of its kind ever
produced, was unveiled by Drax, owners
of the UK’s largest power station. Drax
developed the vehicle with the support
of Lloyd’s Register’s rolling stock design
team, to transport sustainable biomass
material to generate low-carbon electricity.
At the UK’s Rail Business Awards in
February 2014, the design won the
Rolling Stock Excellence award, for
the introduction of the most successful
new idea or new build into the on-train
passenger or rail freight environment.
At 18.9 metres long and offering a capacity
of 116 cubic metres – in terms of volume
it is almost 30 per cent larger than any
other freight wagon on the network –
it genuinely pushes the boundaries of rail
vehicle engineering and will play a key role
in transforming Drax into one of Europe’s
largest renewable generators.
Transforming Drax
“Drax is a predominantly coal-fired power
station that generates around seven to eight
per cent of the UK’s electricity,” says Peter
Emery, Drax’s Production Director. “But
our ambition is to become a predominantly
biomass-fuelled generator, with plans to
convert three of our six generating units
to burning sustainable biomass.”
After extensive technical trials, the first
converted unit began operating in April
2013, with plans for the second and
third to follow by 2016. As a result, Drax
aims to have reduced its carbon emissions
by some 10 million tonnes a year compared
with 2102 levels.
However, to achieve its ambition Drax
was clearly going to need a reliable supply
of biomass material and, to put it simply,
much, much more of it.

The challenges of biomass
Biomass is biological, plant-based material
sourced from forestry products and residues,
agricultural by-products, and energy crops.
The Drax power station imports biomass
from as far away as North America. But
unlike coal, biomass must be kept dry as it
is transported from the ports to the power
station in North Yorkshire. Which meant
using the existing open top coal wagons
was out of the question.
Since 2010 a fleet of modified coal
wagons has been used, each retro-fitted
with top-doors to protect the load from
the elements. Even this was easier said
than done. Freight wagons rank among
the ‘dumbest’ kit on a railway, with no
electricity supply, for example, to power
the opening and closing of doors.
The solution, designed by Lloyd’s Register,
was based around lineside magnets. As
the train approaches the hopper house
it passes a magnet that triggers the top
doors to open. A similar magnet then
closes them upon leaving.
To ensure the doors would not be activated
by magnetic activity elsewhere on the
tracks – risking damage to overhead wires,
tunnels etc – the train driver turns a key
before entering the hopper house sending
a pressure signal along the rake to prime
the wagons for opening and disarm them
again before setting off. Also, interlocking
the pneumatic system that powers the top
doors with the brakes means the train
cannot proceed unless all the wagons are
securely closed.
Back to the drawing board
Though an award-winning design in
its own right, these converted wagons
were not optimised for biomass. It is less
dense than coal, for example, meaning
each wagon has to carry more material
to remain economically viable. This was
something Drax decided to address.
“To become one of Europe’s largest
renewable generators through sustainable
biomass it was clear to us that we simply
needed bigger and better rail wagons so
that we could move more of it and speed
up the process of delivery,” says Emery.

8%
Drax Power Station is the UK’s
largest, cleanest and most
efficient coal-fired power
station, typically producing up
to 8% of the nation’s electricity

10m
The conversion into a
predominantly biomass-fuelled
generator will reduce its
carbon emissions by some
10 million tonnes a year

5,000
5,000 people inducted to work
on-site in 2013 involved in the
conversion to biomass project

30%
New freight wagon is almost
30% bigger than any other
freight wagon currently
on the network
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In early 2012, Lloyd’s Register’s design
teams began working with Drax to revisit
the design.
“This is the sort of project that designers
like ourselves relish,” says Richard Gibney
Professional Head of Traction and Rolling
Stock at our Derby office. “It was an
opportunity to reimagine an entire
concept, taking advantage of lessons
learnt from an existing model and
removing some of the inefficiencies.
“For example, though biomass can take
various physical forms – pellets, grains etc
– it is a less viscous product, so it doesn’t
need the steep ‘tapering’ at each end of
the wagon that helps the coal to pour out
through the bottom doors during delivery.
So we felt we could capture significant
extra volume by ‘squaring off’ each end.”
Further capacity gains could be found
by pushing the width of the vehicle to
the very limits of the tight UK loading
gauge. This meant relocating the wagon’s
pipework, structural supports and control
equipment to take advantage of
previously unused space.

Another issue with the modified coal
wagons was the basic physics of unloading
the biomass via the bottom doors. Less
bulky than coal, it pours out at such
a rapid rate it can quickly ‘choke’ the
system and overspill onto the rails of the
hopper house. Staff were required to
sweep away spillage that had been crushed
beneath the wheels of the passing wagons.
Extra bottom doors at each end of the
vehicles, combined with a new patented
product flow control system, ensure that
the flow is better channelled and the
spillage is reduced.
No museum piece
“The ‘art’ of engineering design lies as
much in building upon previous experience,
as it does all the blue sky thinking and
modelling work,” says Gibney. “But it also
involves close scrutiny of new ideas that
we develop. It’s a constant process of
testing and retesting, challenging initial
concepts, and then challenging your first
solution, then the next one, and the next,
until you know you have got it right.”

Work on two prototypes, conformant with
all the necessary standards for operation
on the network, began in January 2013.
WH Davis, an independent British freight
wagon manufacturer, is fulfilling an order
from Drax for 200 units, the first of which
remained on display at the museum for
several weeks after its unveiling.
“It is an industry-leading design and fulfils
all the criteria we set” says Emery. “It may
have been unveiled in a museum, but this
wagon is no museum piece. It will not be
surpassed for many years to come.”
Andrew Foulkes is Lloyd’s Register’s
Transportation Communications Manager.
E andrew.foulkes@lr.org
Follow me @andrewfoulkes_LR
To see a short film about the
wagon’s design and production:
www.vimeo.com/71727747
To find out more about
Drax’s biomass plans:
www.drax.com/biomass
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Integration
as standard

The introduction of a common language across standards by ISO could
be the catalyst for change towards integrated management systems as best
practice. Mike James, Managing Director of LRQA talks about progress
to date and what the revisions could mean for the market at large.

1,101,272
ISO 9001 certificates worldwide*

285,944
ISO 14001 certificates worldwide*

* The ISO Survey of Management System Standard Certifications – 2012
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Revision to integration
In today’s difficult economic times, organisations are looking for
improved efficiencies, focusing their efforts on doing more with less.
Management systems have not been immune to these pressures,
with companies looking to increase the value of outputs while
reducing the internal resources required to operate the systems.
The current revision process for ISO 9001 (quality management
systems, QMS) and ISO 14001 (environmental management
systems, EMS) – along with others – may well provide organisations
with the opportunity of increased efficiencies, making it easier for
an integrated management system to be implemented and certified.
Under the constitution of the International Organization for
Standardization (ISO), management system standards (MSS) are
reviewed every five years. This cycle is designed to ensure the
applicability and relevance of international standards, helping to
make industry more efficient and effective through their use to
give state-of-the-art specifications for products, services and good
practice. Developed through global consensus, they help to break
down barriers to international trade. Some of the world’s most
popular standards, both ISO 9001 and ISO 14001, are among
those currently being revised.
The last few years have seen an increase in the number of
management system and sector-specific standards covering
a growing number of areas. From an initial base of quality, these
have expanded to cover environment, health and safety, energy
management, business continuity, and beyond. As the number
of standards has grown, so has the trend towards integration.
It has also been the case that the requirements within each of these
varying standards often have the same intent expressed differently.
This can result in requirements being interpreted differently and also
makes the integration of standards into one integrated management
system more difficult, with organisations needing outside help to
interpret the similarities and differences in language and terminology
that standards have adopted.
Overarching the normal revision process, ISO identified the need
to address this issue, leading to the drafting of ISO Guide 83,
the forerunner to what has now been formally adopted and
published by ISO as Annex SL.

Framework from Annex SL
The framework will have 10 sections with wording tailored
to the intended users of the particular standard:
1. Scope
2. Normative references: Both of these sections will
have wording that is specific to the standard, including
its intended outcome
3. Terms and definitions: Common terms and core
definitions outlined in Annex SL as well as any which
are specific solely to the relevant standard
4. Context of the organisation: Requirements relating to
understanding the organisation implementing the standard,
the needs and expectations of interested parties, the scope
of its relevant standard and the relevant standard itself
5. Leadership: Top management leadership and
commitment, the relevant standard policy, as well
as organisational roles, responsibilities and authorities
6. Planning: Actions to address risks and opportunities, the
relevant standard objectives and plans to achieve them
7. Support: Resources needed for the relevant standard,
personnel competence and awareness, communication
and documented information
8. Operation: Operational planning and control
9. Performance evaluation: Monitoring, measurement,
analysis and evaluation, internal audit and
management review
10. Improvement: Non-conformity, corrective action
and continual improvement
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Introducing Annex SL
Annex SL defines the framework for generic MSS to ensure that
the text used is aligned to the extent that they have, where practical,
identical clause titles, sequence of clauses, definitions and as
much identical text as feasible. For organisations there will initially
be little change. However, in due course, it will influence and align
the structure and content of existing MSS as they go through their
revision processes. It also means that, when any new standard is
introduced, many aspects will be immediately familiar to the user
with the emphasis on what is unique to the specific discipline.
Given that ISO adopted Annex SL back in 2012, coupled with the
publication of new MSS using this revised structure (ISO 20121,
event sustainability, being an example), LRQA believes that it is highly
likely that the revised versions of all new ISO MSS will adhere to this
framework and all current MSS will migrate at their next revision,
including quality and environmental.
In terms of timelines, the dates are open to conjecture, but we are
hopeful that ISO will reach agreement and formalisation during
2014/15 which could see publication of the revised version of these
two standards approximately a year later. Clearly this timeline may be
subject to delay and date slippage, given the number of stakeholders
involved. If we consider the last update to ISO 9001, it was scheduled
to occur in 2005 but was only published in 2008, which gives an
indication on the potential for movement against ‘stated deadlines’.

“Given the continued growth in
new standards, and knowing more
are in the pipeline, we welcome the
move by ISO to bring together and
align the key common elements
of management systems.”

Implications
At first glance, Annex SL appears to make the standard writers’ lives
‘much easier’ but in reality, as organisations begin to understand and
appreciate the value of different management systems all speaking
a common language, it will be organisations – and in turn the
consumer – who stand to be the true beneficiaries.
This structure will drive MSS integration, delivering increased
organisational benefits and efficiencies while providing a more
complete view of an organisation – often spanning multiple sites,
geographies and involving multiple suppliers.
On a deeper level, when considering what the revision of ISO 9001
will achieve, LRQA sees increased user confidence through greater
senior management ‘quality leadership’ responsibility, tied to closer
links between the management system and product/service
quality – all raising the responsibility of certification and
accreditation bodies.
Our global auditor network will continue to focus their own and
their clients’ thinking on viewing organisations’ management
systems holistically, thereby further strengthening our assessment
approach which is directly linked to strategic objectives, underpinned
with ensuring conformity against the relevant standard or scheme.
With the potential for increased internal efficiencies and reduced
internal resources required, the current standards revision process
is arguably the most important event in the history of management
systems standards.
Further information about the ISO Standard Revisions is available at
www.lrqa.com/isostandardsupdate
Shaping the industry
LRQA is no stranger to the current revision process being
driven by ISO and is a major contributor to the development
and improvement of standards and associated guidance in
the fields of management systems and conformity assessment
worldwide. As recognised voices in the industry – driven
through our involvement in the Independent International
Organisation for Certification, the global certification trade
body – our experts are actively involved in the international
technical committees for all three of the world’s leading MSS,
specifically ISO 9001, ISO 14001 and ISO 45001 (the revised
OHSAS 18001 occupational health and safety standard).
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Future
marine fuel
It’s all a matter of priority...
Is liquefied natural gas (LNG) the future of
marine fuel – or just a future marine fuel?
That is the billion-dollar question.

Outside shipping, the emissions debate is dominated by carbon
dioxide. Shipping will be expected to reduce its carbon intensity
as society demands affordable, secure low-carbon energy; the ideal
clean, readily available fuel is hardly attractive if it is too expensive.

Lloyd’s Register has invested heavily in supporting the
development of LNG and believes it has a bright future as a
marine fuel. However, it is worth stepping back and looking
beyond the media headlines.

The dilemma is facing not just shipping, but society as a whole.
Society wants unlimited, cheap and clean energy. We have yet
to find a fuel satisfying all three demands and are unlikely to reach
this energy nirvana soon. The objectives pull in different directions
and any two of them can be achieved relatively easily. There is
cheap and readily available fuel if environmental impact is considered
unimportant, and clean, fully renewable fuels if affordability is
irrelevant. Yet while compromise is often used as a pejorative
expression, achieving an optimum energy compromise is an
aspiration, not a failure.

The number of LNG-fuelled ships being ordered is a small
proportion of the total and, in terms of the existing fleet,
statistically insignificant. For LNG to supplant oil it needs a
fuel supply infrastructure to be in place, requiring significant
investment. North American wholesale LNG prices are quoted
to promote it as a cheap fuel, but these are not representative
of LNG bunker prices.
What are the alternatives? We need to ask what society demands
of future fuels. If we consider this, we will answer the question of
what the future of fuel might look like.
Emissions driver
Interest in alternative marine fuels has been driven to some
extent by changes to nitrogen and sulphur oxides (NOx and SOx)
emissions limits. LNG is low in sulphur and gas engines have
lower NOx emissions than oil engines. The ferry sector in particular
is embracing alternative fuels. The economics are particularly
attractive for ferries operating in emission control areas, as
witnessed by the delivery last year of the 2,800-passenger
LNG-fuelled ferry Viking Grace and Stena’s planned conversion
of the Stena Britannica to methanol.

Are we running out of fuel?
When considering energy security there is increasing angst that
fuel is about to run out. Is this view based on fact or fiction?
Reliable sources show known oil and gas reserves have steadily
increased by approximately 60 per cent since 1992. Demand is
also growing, but there is no reason to panic about oil or gas and
it is generally not understood that elemental carbon and hydrogen
can be reformed into almost any synthesised hydrocarbon fuel
using existing technology.
The economics of synthesised fuels, such as coal to liquid processes,
are not attractive. However 20 years ago, this was also true of
extracting shale oil and gas. Other hydrocarbon fossil fuels,
including ethane and liquefied petroleum gas (LPG), can be
utilised as fuel relatively easily.
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Cleaner, safer, more affordable and
easier to obtain – as the variety and
interest in new marine fuels grows,
shipowners and operators are more
likely to opt for the prosaic than the
exotic, says John Bradshaw.
Photograph by © Mike Louagie www.louagie.be
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In 2012, MS Tûranor PlanetSolar was the first ever
solar electric vehicle to circumnavigate the world.

Few things look as old fashioned as yesterday’s vision of today
and we should remember that assumptions of future energy
trends are just that – assumptions. Two extreme future scenarios
are a write-down of fossil fuel reserves to combat global warming,
or synthetic photo synthesis making carbon dioxide yesterday’s
problem. Neither scenario is impossible, demonstrating just how
energy assumptions might change.
Environmental concerns
So we should not lose too much sleep worrying about the world’s
supply of fuel going dry. But what about the environmental
impact? Carbon intensity of fuel depends upon how the energy
system is defined. The marine Energy Efficiency Design Index
(EEDI) carbon factors are based on stack emissions, but society
increasingly expects a more holistic view, considering extraction,
refining and supply. This could fundamentally change the carbon
intensity of marine fuels.
Natural gas is cleaner than oil, but is it greener than combusting
a waste product when emissions can be cleaned? Arguing that
combusting residual fuel oil is environmentally responsible may
seem flippant, but it is certainly possible to support such an
argument, thus challenging accepted wisdom. Exhaust gas
cleaning is a mature industrial technology and some exciting
systems designed for the marine market are now available.
Ships equipped with these systems can combust high sulphur
residual oil in emission control areas.
To misquote Mark Twain, rumours of the death of oil are greatly
exaggerated. Oil remains the dominant marine fuel and, with
clean emissions technology, will continue to compete against
the newer fuels entering shipping.
John Bradshaw is Lloyd’s Register Marine’s
Lead Project Engineer for Machinery.

So what are the alternatives?
• Biofuel use is increasing; fatty acid methyl ester (FAME)
biodiesel is widely available, but increasing societal resistance
against FAME will make next generation algae derived
bio-oils much more attractive.
• Methanol is generally derived from natural gas feedstocks,
but with renewable feedstock being available it has great
potential as a clean fuel. Although toxic and flammable,
fuel handling and risk management is simpler than for
LNG, since it is not a cryogenic liquid.
• Hydrogen has traditionally been energy intensive to produce
in large quantities and risk management is challenging,
however it is potentially both clean and abundant. If efforts
to reduce the cost of generating hydrogen reach fruition,
then it could potentially become the holy grail of energy;
cheap, clean and abundant fuel.
• Nuclear energy is mature, clean and reliable, but acceptance
of nuclear energy faces significant political, regulatory and
societal challenges.
• Renewable energy, such as wind and solar, will augment
fuels, such as gas or oil, but are unlikely to replace them.
There is no ‘one size fits all’ best solution. Market
fragmentation with operators selecting solutions fitting their
own needs is likely, perhaps resulting in multiple fuel policies
within an operator’s fleet.
LR expects to see continued strong growth in the LNG fuel
market, with oil retaining a large market share. Alternatives,
such as methanol, biodiesel and hydrocarbon gases including
LPG, will gain traction, while more radical alternatives, such as
hydrogen and nuclear, should not be discounted.

Insight Issue 1 | 2014 39

Oil sands
conundrum
Insight takes a look at the issues and challenges for the Canada oil sands industry

In the 40 years since Canada began
extracting its oil sands, in northern
Alberta, they have been at the
centre of controversy.
At the heart of the often-emotive debate is the
environmental impact. At first it was concerns about
the effects of strip-mining; more recently, the oil sands
have been cast onto the frontlines of the battle against
global warming.
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The US State Department recently buoyed proponents of the
proposed US$5.3 billion Keystone XL pipeline – which could move
the oil to terminals in the Gulf of Mexico – when it published a
long-awaited environmental impact assessment stating the pipeline
was ‘unlikely to significantly impact the rate of their extraction’.
There were many caveats – including pending approval of at least
three other proposed Canadian pipelines to extract the oil sands
– but the finding appeared to meet President Obama’s mandate
that Keystone should ‘not significantly exacerbate the problem
of climate pollution’.
It was the latest step in what is an increasingly complex and
acrimonious debate.
The economics
Amid the clamour, the potential economic benefits of the oil sands
often appear to play second fiddle, despite the efforts of boosters
such as the Canadian Association of Petroleum Producers (CAPP)
and the Canadian Energy Research Institute (CERI).
Canada’s oil sands are thought to
hold recoverable reserves of about
170 billion barrels, or half of the
world’s oil sands and heavy oil
reserves. However, recovering the
1.7 million barrels a day currently
being extracted is energy intensive
and relatively expensive.

170 billion barrels held
in Canada‘s oil sands
recoverable reserves

There has, however, been some high-profile skepticism about
Keystone’s employment potential, particularly south of the border
where the State Department originally said it expected 42,000
jobs to be created if the oil sands were piped through six states
to refineries in the Gulf.
But President Obama raised more than a few eyebrows in
July when he told the New York Times: “The most realistic
estimates” are that “maybe 2,000 jobs [will be created] during
the construction of the pipeline, which might take a year or two,
and then somewhere between 50 to 100 permanent jobs in an
economy of 150 million people”.

Recently, the oil sands have
been cast onto the frontlines of
the battle against global warming.

Proponents of oil sands extraction say the benefits will be worth
it. According to CERI’s 2011 report, new oil sands projects will
require an investment of US$253 billion from 2010–30; operational,
maintenance and ‘sustaining capital’ costs will require another
US$1.82 trillion over the same period.

170bn

In return, that investment will contribute about US$2.62 trillion
to the economies in Canada and the US, where much of the
oil sands are expected to be refined. Moreover, CERI said these
projects are expected to provide or protect 905,000 full- and
part-time jobs in Canada over the period, and half that number
in the US. There are currently 75,000 jobs linked to the oil sands,
it says.

The environment
Predictably, opinion is equally
divided about the environmental
impact of extracting the oil sands.

Unlike conventional oil, the oil sands
are close to the surface, where they
are extracted by mining or by drilling
wells and injecting steam into the ground. Because they are
bitumen, a heavier hydrocarbon with the consistency of tar, the
product does not flow well, so preprocessing is required
before being piped.

This involves diluting the bitumen with a lighter hydrocarbon
thinning agent such as a natural gas liquid. Because it needs to
be refined on-site before it’s shipped, and more intensive refining
to produce gasoline or diesel, the energy intensity and emissions
from producing fuels from the oil sands are higher, on average,
than with conventional crude oil.
According to a 2011 report published by the US Department of
Energy Resources Engineering at the University of Stanford, the
average carbon intensity of oil sands is about 20 per cent higher
on a ‘full fuel-cycle basis’ – a metric that takes into consideration
all stages, from extracting the fuel, to refining and burning it in
an automobile – than more conventional oils.
This, too, is disputed. CAPP believes Stanford’s estimate is
‘misleading’ because it uses a basket of oils as a comparison rather
than the heavy crude from Mexico and Venezuela that the oil sands
will directly replace in the US market, and ‘outdated’ because of the
technological advances made in extracting the oil sands since 2011.
In a letter to the Vancouver Sun on 18 July, CAPP vice-president
Greg Stringham said the oil sands industry in the past 20 years
had cut “GHG emissions by 26 per cent and continues develop
new technology for more reductions”. The newest oil sands mine,
he said, “produces oil with GHGs only two per cent higher than
the US average for oil”.
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6,727km
Three proposed domestic
pipelines in Canada,
totalling 6,727km

There have been advances in the extraction process. A few oil sands
operators are employing a new process that replaces steam with
a combination of electromagnetic (EM) heating and solvents to get
the bitumen flowing, which CAPP says has the potential to ‘reduce
energy use and GHGs by 40 per cent over current technologies’.
Other operators are using a new process called steam-assisted
gravity drainage (SAGD), again with solvents, which reduces
‘steam-to-oil ratios by 30 per cent’, CAPP says.
Siemens, which calls the oil sands the ‘black sheep’ of the world’s
energy resources, is testing what it says is the first prototype for
EM heating of the reservoir using an inductor cable and highfrequency converter. The company, which has an MOU with the
Alberta government to conduct energy research that includes EM
oil sands heating, has also supplied gas turbines and heat-recovery
steam generators to raise the energy efficiency of SAGD process.
Oil sands analysts, however, are unmoved. Stanford Professor
Adam R Brandt, one of the authors of the 2011 report, stood
by its original findings. “We have
found little change since 2011. The
trends have been stable over the past
five or more years,” Prof Brandt told
Insight. “No large changes have
occurred in these systems over the
past one to two years, because the
capital takes a long time to deploy.”

In August 2013, Calgary-based TransCanada Corp said it would
proceed with its C$12 billion, 4,400km Energy East pipeline
conversion and construction project to funnel oil sands to
St John, New Brunswick, on Canada’s Atlantic coast.
On the west coast, a commercially inspired détente between
the provisional governments in British Columbia and Alberta has
boosted two other proposed projects: Enbridge’s C$6.6 billion
Northern Gateway pipeline, which would move the oil sands
through Kitimat across the Hecate Strait from Haida Gwaii (the
former Queen Charlotte Islands) on Canada’s west coast; and
the Kinder Morgan project which would pipe the oil sands to
upgraded terminals in Port Moody, a suburb of Vancouver.
All three pipelines still need multilayered government approval,
all hope to tap Asian export markets, all have met with strong
environmental opposition, and all would require the construction
or expansion of deepwater ports from where expanded fleets of
supertankers would transit environmentally sensitive coastal areas.
This prospect has prompted Canada’s
veteran environmental lobby to
shift its collective communications
machine into overdrive.

Impetus in Canada has shifted to
domestic pipeline proposals and
to export markets outside the US.

For oil sands critics, the cross-border debate about how much
more GHGs are generated by oil sands extraction misses the point:
as both countries are committed to reducing GHGs by 17 per cent
by 2020, increasing oil sands usage negates any reductions from
other initiatives in Canada, and wherever else they are burned.
The Asian export alternative
With Keystone approval in limbo for the past few years, impetus in
Canada has shifted to domestic pipeline proposals, while focus has
shifted to export markets outside the US.

In July Global Forest Watch published
a 600-page report questioning
Alberta’s commitment to the
environment; information it obtained
through Canada’s Freedom of Information Act cited more than
4,000 oil-sands related violations of the province’s environmental
laws since 1996, with less than one per cent resulting in
enforcement action.
On the east coast, a spokesman for the Canadian chapter of the
Sierra Club Canada issued a statement in response to TransCanada’s
plan. “Over the past year we have heard countless stories of
pipelines leaking around North America,” said Director, Gretchen
Fitzgerald. “It is not a question of whether the Energy East pipeline
would leak, but when and where.”
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Safety combination
for nuclear power
The changing geopolitical
landscape is giving rise to a
new guard in the aftermath
of the tragic events at Fukushima,
compelling the civil nuclear
industry to reconsider the
implications of globalising
the nuclear fuel cycle.
Jason Knights reports.
Nuclear power offers the benefit of clean
and affordable baseload electricity. But as
globalisation of the fuel cycle spreads and
more countries look to access peaceful
nuclear energy, some for the first time, it
presents challenges of ensuring the safety
and security of its technology and materials.
Post-Fukushima
Countries reacted differently following
Fukushima, but they fall into three camps.
Some countries, such as the UK and China,
have restated their commitment to nuclear
power after carrying out domestic safety
reviews of their own plans. Other countries,
such as Singapore, that were at an earlier
development stage and reviewing their policy
options, have postponed decisions. A much
smaller number of countries including
Germany have exited nuclear completely,
mainly for sociopolitical reasons. Against
this backdrop is Iran, coming in from the
cold, and potentially opening up a new era
of peaceful nuclear energy development in
the Middle East alongside other countries
such as the UAE, Saudi Arabia and Jordan.
Despite geopolitics and Fukushima,
the world is still looking at a doubling
of nuclear reactors over the next few
decades. About 50 per cent of these
will be in new-entrant countries or those
building capacity from a small base.
New to nuclear
The World Nuclear Association says 45
countries are actively looking at starting
nuclear power programmes, including
‘front-runners’ Iran, the UAE, Turkey,

Vietnam, Belarus, Poland and possibly
Jordan. Some 20 countries are examining
nuclear power as a serious policy option.
Turkey, Belarus and Lithuania have signed
development contracts to capitalise on
well-developed regulatory infrastructure.
Vietnam, Jordan, Poland, Bangladesh and
Saudi Arabia are committed to nuclear
power and are developing the regulatory
infrastructure, while commitment is
pending in Thailand, Indonesia, Egypt,
Kazakhstan and Chile.
New entrants aside, there are currently
70 reactors under construction worldwide,
33 of which are being built in China and
South Korea, both of which have strategic
plans to capture a greater share of the
international trade in nuclear reactor
designs and associated fuel cycle services,
as well as decommissioning.
Major producers such as the US, France
and Russia continue to commercially
dominate the industry, but the line-up
of potential new exporters is expanding
rapidly just as emerging nations look to
assure their energy security.
International market
In October 2013, the UK contracted
a Chinese consortium to support the
construction of its new £14 billion project
at Hinkley Point. The move is also expected
to pave the way for a Chinese reactor to be
approved by British regulators and provide
an important western storefront for
Chinese technology.
In May 2012, ground was broken in Abu
Dhabi for construction of the second of
two South Korean reactors which form a
US$20 billion project to provide the Emirate
with 5.6GWe of power by 2020. This UAE
deal was a significant step in South Korea’s
plan to sell 80 reactors on the international
market by 2030, a goal that would make
it the world’s No. 3 exporter of nuclear
technology, surpassing Japan and Russia.
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Keeping pace with technology
However, South Korea’s rapid technological
development has not been without visible
growing pains. In early November, its
burgeoning international reputation took
a blow when it had to temporarily shut
down two reactors for inspection after
it emerged eight suppliers had forged
warranties for 237 categories of nonessential parts since 2003.
According to Professor Mamdouh
El-Shanawany, Lloyd’s Register Energy’s
Vice President
Nuclear, discovery
of such lapses in
quality control can
reveal a nuclear
programme where
the maturation
of management
systems, as well as safety and social
cultures, are struggling to keep pace with
rapid advances in technology.

programme to support nuclear safety
outside the EU, covering not only EU
aspirants, but also the 17 eastern European
and Mediterranean countries eligible for
‘European instrument’ spending. The
announcement came just weeks after the
International Atomic Energy Agency (IAEA)
had urged the nuclear community to
redouble safety efforts.
“The nuclear community has made
significant progress in examining many
… safety matters, aimed at improving
nuclear safety in
general,” said
Denis Flory,
Deputy Director
General in the
IAEA Department
of Nuclear Safety
and Security in
closing at the agency’s ‘Defence in Depth’
conference in Vienna.

“The nuclear community
has made significant
progress in examining
many safety matters”

“This was potentially a big own goal
for the South Koreans. But the point is that
this is a generic problem,” El-Shanawany
says. “It can be symptomatic of any
country that has rapidly accelerated the
development, production and acquisition
of technology, without ensuring the
maturation of standards, systems, and
regulation that underpin it as quickly.
This is not unique to nuclear and could
be the same in other technology sectors.”
South Korea moved quickly to limit the
fallout from the forged warranties. It
assured all stakeholders that the false
certifications had only affected non-safetycritical items, and then signed Lloyd’s
Register to a two-year, US$10.6 million
contract to provide an independent
technical assessment of its nuclear
supply chain and safety culture.
El-Shanawany says independent technical
oversight also helps to identify human
factor weaknesses where improvements
in safety culture can be made.
Focus on safety
Perhaps in recognition of the changing
industry landscape and the focus on safety
and security, the European Parliament in
November 2013 unveiled a €631 million

“While substantial efforts and resources have
been invested to understand what happened
and why [at Fukushima], and much progress
has been made, additional lessons learnt
will need to be taken forward.”
The people element
Ensuring nuclear safety requires a
combination of three things. First is the
engineering design and demonstrating
it reaches modern standards. Second is
about siting, and ensuring that the design
is suitable for the location it’s going to be
built in, such as resilience to earthquakes
and flooding. Third is about the people,
human factors and culture.
The problems at Chernobyl and Fukushima
may have been technical, but culture
played a big part in the consequences.
“In some cultures, the willingness to
challenge superiors or the conventional
wisdom is not really there. A good
regulatory regime simply has to have that,”
says El-Shanawany. “It is a difficult problem
to solve, because it is deeply embedded. It
is not as simple as changing a management
system. It is cultural.”
Jason Knights is Global Communications
Manager for Lloyd’s Register’s
Energy business.
E jason.knights@lr.org
Follow me @jasonknights_LR

News update
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Richard Sadler receives IET award
In November, LR’s CEO Richard Sadler was
awarded the Coales Medal for Transport
for his contribution to the advancement
of science, engineering and technology
in the Institution of Engineering and
Technology Achievement Awards.
The Achievement Awards, which recognise
some of the world’s top engineering talent,
acknowledge individuals who have made an
exceptional contribution to the advancement
of science, engineering and technology
in any sector, either through research and
development in their respective technical
field or through their leadership of
an enterprise.

€4 million project to enhance
oil recovery from reservoirs
We have launched a ground-breaking
research project aimed at addressing the
key challenge of enhancing oil recovery
from reservoirs. The €4 million project
(£3.4 million) is a collaboration by LR
Energy, Senergy, the Technical University
of Denmark and Welltec. It is being
funded by the Danish National Advanced
Technology Foundation and will focus on
optimising oil production from horizontal
wells. Even a one per cent increase in
oil recovery from Danish fields would
represent an estimated value of €8 billion
(£6.8 billion) to the Danish economy.
Project OPTION aims to align existing
reservoir simulation models with highperformance inflow and wellbore flow
simulators. LR Consulting and Senergy
will provide improved reservoir modelling
techniques, which will be critical to the
development of the next generation
of industry software technologies. The
increased understanding of the interface
between reservoir and well performance
will improve well and completion design
to enhance productivity and oil recovery.
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New maritime security
standard certification

Network Rail
invests in Gotcha

The ISO/PAS 28007:2012 standard is being embraced by the
industry as a way of guaranteeing high standards and watertight
processes to ensure the safety of transits and crews against
piracy at sea.

Following extensive trials with our Gotcha wheel impact load
detection system, the UK’s rail infrastructure manager, Network
Rail, has confirmed a €5 million order for 30 installations, to
replace the obsolete Wheelchex system that is currently in use
on the network.

LRQA announced in November 2013 that it had certified its first
UK private maritime security services clients, Solace Global and
Ambrey Risk, to ISO/PAS 28007 as part of the UKAS accreditation
pilot. Recent certifications include Black Pearl Maritime Security
and Neptune Maritime Security.
E enquiries@lrqa.com

Pioneering bulk carrier
delivered to CNCo
China Navigation Company (CNCo) recently took delivery of MV
Wuchang the first in a series of Deltamarin-designed B.Delta37
bulk carriers built under LR approval and survey at Chengxi
Shipyard in China. The design has attracted significant attention in
the industry, due to its best-in-class performance for this size vessel
and such factors as low fuel oil consumption and low emissions.
The vessel has excellent manoeuvrability and performance in heavy
seas, achieved through an optimised and energy-efficient design,
with particular focus on optimal hydrodynamic performance and
lowest possible lightweight, without compromising either the
cargo intake or the hull structural integrity.
This newbuild project has strengthened the collaboration between
the designers, LR, the shipowner and the yard. Wuchang is the
first in a series of 16 ships of this optimised design, ordered by
CNCo to LR class at Chengxi Shipyard, and followed by another
four at Ouhua Shipyard.
E china-bdt@lr.org

For Network Rail, this means it can improve how it monitors the
gradual wear and tear of mainline track around the country –
wheels on trains that have been worn down can cause significant
damage to railway infrastructure.
For the UK’s train operators and vehicle maintenance companies
the system can also provide valuable information about the wheel
conditions of their in-service fleets. In fact, Gotcha can provide
details so precise it can even assess the real-time condition of
individual wheels on passing trains. With access to this level of
information, operators are able to co-ordinate when trains should
be brought to depots for maintenance, minimising unplanned
withdrawals that can affect day-to-day services.
E transportation@lr.org

Coastal eco-cities challenge
Today, approximately 3 billion people live within 200 kilometres
of a coast and by 2025, that figure is likely to double. The high
concentration of people in coastal regions has produced many
economic benefits, including improved transportation links, industrial
and urban development, revenue from tourism, and food production.
The effects of this booming population combined with those of
probable sea level rises are threatening the ecosystems that provide
these benefits.
The Lloyd’s Register Foundation 2013 Research Collegium brought
together 24 postgraduates representing 22 countries to Southampton
University to develop imaginative solutions to the problems faced
as the world’s population concentrates more and more near the coast.
Each team of postgraduates prepared a major technical paper,
suitable for publication in a peer-reviewed journal, in which they
tackled this major issue. All of the papers are now published by
the University at www.southampton.ac.uk/engineering/research/
groups/fsi/lrf/lrf_collegium_2013_book_series.page

Photograph courtesy of CNCo

E info@lrfoundation@lr.org

Innovation drawn
from our heritage
Since 1884 our surveyors have stamped the letters ‘LR’ into steel as proof of approval and
we have drawn on this stamp to arrive at our new logo. Lloyd’s Register has undergone
significant change and growth and in moving forward we have taken inspiration from
our heritage. Our new identity reflects our commitment to independence, technical
excellence and customer service.

For more information visit
www.lr.org

Working together
for a safer world
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