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THIS ISSUE, we present the findings of an important new study into dietary and 
planetary health. In a world where more than three billion people are malnourished 
and 800 million go hungry, the time has clearly come to rethink the way we eat, farm 
and allocate our resources, as the world population continues to grow. That is part of 
what the EAT-Lancet report set out to do.

The good news, the report says, is that it’s within our powers to feed 10 billion 
people, the number that population modellers predict for 2050, all of us living on a 
hotter, wetter planet. The bad news is, each of us will have to change our behaviour to 
make that possible – in most parts of the world, that means eating more plant-based 
foods and cutting back heavily on red meat and dairy. 

EAT-Lancet’s report has struck a nerve. This has taken several forms; on the one 
hand, the ever-so-predictable push-back from lobbyists for red-meat producers and 
agribusinesses, on the other, howls of outrage from the tabloids that a study funded by 
private jet-owning “vegan billionaires” is telling the rest of us mend our ways.

EAT-Lancet stops short of advocating veganism. Google-search vegan + outrage, you 
get quarter of a million results. That’s everything from vegans complaining about bogus 
food choices to traditionalists finding fresh cause to complain about millennials. 

Vegan is this year’s clickbait. To go vegan is a personal choice, and one that is hotly 
contested. And maybe it’s the personalisation of choice that’s the problem. 

Lately, we the people seem to be under scrutiny in every area of our lives. Every day, 
it seems that some pundit is scolding us for eating the wrong foods, for using too much 
water, for killing seals and puffins with our wanton use of plastic bags that turn our 
oceans and rivers into toxic wastelands. 

Yes, our small actions mount up. And yes, as citizens we should all do our bit.  
But we also need our multinational corporations, global agribusinesses, local 
authorities and regional monopoly water firms to start to lead by example. 

On what authority does a water company that loses a fifth of all its water to leakages 
tell its customers to turn off the taps while they brush their teeth?

The way we farm, the way our industries and sprawling cities use and abuse our 
resources, has to change – and that change demands momentum that exceeds our 
lonely individual efforts. 

We need big business to stop depleting and contaminating our water reserves and 
big agriculture to stop exhausting our soils and seeing chemicals as the solution to 
every problem. We need manufacturers to spell out the ingredients in our beauty 
products and in our food.

Most of all, we need leadership. 
We need politicians and governments to grasp the scale of the problems of climate 

change, resource management and population growth and to step up to the challenge. 
Beneath them, we need regulators and agencies that represent us, the people, to hold 
our leaders to account.

Leadership by example will convince the rest of us to mend our ways.

Karen Thomas
Editor, The Environment
@KT_environment
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News

CLIMATE CHANGE –  
A RISKY BUSINESS

PROBLEMS WITH THE environment 
are perceived to be the biggest threats 
facing our planet this year, accounting 
for three of the five most pressing risks by 
likelihood and four in terms of impact, 
according to the World Economic Forum’s 
2019 Global Risks Report.

Respondents named extreme weather as 
the most pressing and damaging risk that 
we face this year. But they also worry about 
environment policy failures, putting failures 
in climate-change mitigation and adaptation 
second, in terms of impact this year. 

Next on the list of worrying impacts 
came natural disasters, cyber attacks 
and biodiversity loss/ecosystem 
collapse. Climate change and loss of 
biodiversity present “an existential 
threat” to our planet, WEF president 

Borge Brende told journalists in London, 
as he unveiled this year’s report. 

It defines environmental degradation as 
“the long-term risk that defines our age”. 
Its ten-year outlook flags biodiversity loss, 
extreme weather, policy failures, man-
made disasters and natural disasters as 
highly likely, high-impact events.

Zurich Insurance’s group chief 
risk officer Alison Martin warned 
that “the world is sleepwalking into 
catastrophe”, exacerbated by “a failure 
in political will and in collective will” 
to tackle these problems.

Responding effectively to climate 
change demands investment of some 
US$97 trillion in infrastructure, to adapt 
to the changing environment and to 
move to a low-carbon economy. That 

investment is not being committed – by 
2040, WEF expects a shortfall in spend of 
some US$18 trillion.

“We need more focus on reducing 
emissions, on developing technologies 
to remove and store carbon,” Ms Martin 
said. “We urgently need to tackle climate 
change and to build resilience. The poor 
will be hardest-hit if we fail.”

This year’s report also flags the risk of 
rising sea levels, as urbanisation rates 
accelerate. Two-thirds of all people will live 
in cities by 2050 and already 800 million 
people lie in 570 coastal cities that are 
vulnerable to a 50cm increase in sea levels. 

“Urbanisation not only concentrates 
people and property in areas of 
potential damage and disruption, it also 
exacerbates those risks – for example by 

SHUTTERSTOCK.COM
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ORBITAL MARINE POWER is to launch 
the UK’s first floating tidal-stream turbine 
off Scotland next year, having raised £7 
million to build the device.

The Scottish government has 
pledged £2 million towards the project. 
Orbital turned to peer-to-peer ethical 
investment firm Abundance to raise most 
of the money, securing £3,000 from a 
crowdfunding campaign. 

Orkney-based Orbital says the 2MW O2 
Turbine, a 73m float fitted with two 1MW 
turbines on each side, is easy to install, 
maintain and tow. It will build the O2 
Turbine in Orkney this year.

ORBITAL WINS BACKING FOR 
FIRST UK TIDAL-STREAM PROJECT

The first turbine will enter service 
at the European Marine Energy Centre 
(EMEC) next year. 

“We are delighted with this funding 
result; it’s a terrific endorsement of our 
technology and a clear signal that the UK 
public is hugely supportive of seeing tidal 
energy brought into the domestic and 
global energy mixes,” says Orbital chief 
executive Andrew Scott.

“[We] are excited to be moving 
forwards with this flagship project and 
to deliver the first O2 for costs similar to 
offshore wind, and so provide the basis 
for a new, sustainable industry.” o

TOP FIVE RISKS BY LIKELIHOOD
1. Extreme weather, such as floods and storms
2.  Failure of climate-change mitigation and 

adaptation
3.  Major natural disasters; earthquakes, tsunamis, 

volcanic eruptions and geomagnetic storms
4. Massive incident of data fraud/theft
5. Large-scale cyber-attacks
 

TOP FIVE RISKS BY IMPACT
1. Weapons of mass destruction
2.  Failure of climate-change mitigation and 

adaptation
3. Extreme weather, such as floods and storms
4. Water crises
5. Major natural disasters 
 

TOP SIX RISK 
INTERCONNECTIONS
1.  Extreme weather + failure of climate-change 

mitigation and adaptation
2.  Large-scale cyberattacks + breakdown of critical 

information infrastructure/networks
3.  High structural unemployment/underemployment 

+ adverse consequences of technological advances
4.  High structural unemployment/underemployment 

+ profound social instability
5.  Massive incident of data fraud/theft + large-

scale cyberattacks
6.  Failure of regional/global governance + 

interstate conflict with regional consequences
 

TOP FIVE TRENDS
1. Changing climate
2. Rising cyber-dependency
3. Increasing polarisation of societies
4. Rising income/wealth disparity
5. Increasing national sentiment

SOURCE: WORLD ECONOMIC FORUM’S 2019 GLOBAL RISKS REPORT, JANUARY 2019

INITIAL RESULTS from the national 
seabird census show a healthy increase in 
populations of razorbills and guillemots 
around the Welsh coast, including large 
colonies such as New Quay Head.

Experts and volunteers counted 5,400 
guillemots and 230 razorbills at New 
Quay Head over the summer, up from 
3,800 guillemots and 126 razorbills 
in 2000. Teams have surveyed 150km 
of coast, from St David’s Head in 
Pembrokeshire to Tywyn in Gwynedd. 
However, populations of kittiwakes have 
declined, in line with the wider UK trend. 

GOOD NEWS FOR RAZORBILLS AND 
GUILLEMOTS IN WALES SEABIRD CENSUS 

Natural Resources Wales says 
kittiwakes are more susceptible to food 
shortages as they can only feed on prey 
near the sea surface, whereas diving 
species such as razorbills can access 
prey at a range of depths. 

“In the North Sea, increased sea 
surface temperature has been linked 
to climate change and a negative effect 
on the availability of the main prey of 
kittiwakes, the sand eel,” it says.

The UK is due to complete its seabird 
census this year, repeating the Seabird 
2000 survey. o

destroying natural sources of resilience, 
such as coastal mangroves and increasing 
the strain on groundwater reserves.”

WWF chief executive Tanya Steel 
described this year’s report as “a 
wake-up call for the world and business 
leaders alike”.

She said: “We are the first generation 
to know that we are destroying the world, 
and the last that can do anything about 
it… We urgently need a new, global deal 
for people and nature to kickstart a 
global programme of recovery, to ensure 
that we and future generations have a 
world that is fit to live in.” o

Orbital Marine’s prototype floating turbine

News.indd   2 29/01/2019   14:24
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GLOBAL ENVIRONMENTAL 
CONSULTANTS ON 
COURSE TO RECOVER
RECOVERY IN MINING and 
commodities and demand for climate-
resilience and storm-recovery work has 
put the global environmental 
consultancy market on course to have 
grown 5 per cent last year, the second 
consecutive year of strong demand.

Environment Analyst says the 
environmental consultancy (EC) services 
industry grew 6.2 per cent in 2017, giving 
the industry a global value of US$34.1 
billion (£25.3 billion), “almost double the 
growth in 2016”. 

It is expecting 2018 “to see a similar 
order increase”, and attributes the two-
year “surge” to accelerating demand in 
Asia-Pacific and North America. Other 
positives include China getting tougher 
on environmental standards  
and enforcement.

Looking ahead, it expects slower 
growth this year, reflecting 
political and economic 
uncertainty in the US and in the 
European Union, post-Brexit.

However, medium-term 
prospects look more hopeful. 
“Over the longer term, the 
compound annual growth rate 
from 2018-2022 is lifted in our 
latest global forecast model – 
compared to last year’s – at 4 
per cent. That would bring 
worldwide EC revenues to 
US$41.5 billion by the end 

SHUTTERSTOCK.COM

News

THE GLOBAL 22 ENVIRONMENTAL 
CONSULTANCIES

SOURCE: ENVIRONMENT ANALYST, JANUARY 2019

ENVIRONMENTAL CONSULTANCY 
(EC) REVENUES BY MARKET

North America 45.6%
Western Europe 22.7%
Asia-Pacific 21.7%
Africa/Middle East 4.4%
Latin America 4%
Central/eastern Europe 1.5%

SOURCE: ENVIRONMENT ANALYST, JANUARY 2019

THE GLOBAL 22
82,000  people
220,000  environmental consultancy services a year
US$77,000 average contract value

SOURCE: ENVIRONMENT ANALYST, JANUARY 2019

1. Aecom
2. Tetra Tech
3. Jacobs
4. Arcadis 
5. ERM
6. Golder
7. RPS
8. Ramboll
9. Wood E&IS
10. WSP
11. Stantec

12. HDR
13. GHD
14. Sweco
15. Antea Group
16. ICF
17. Royal Haskoning DHV
18. Mott MacDonald
19. SNC-Lavalin Group
10. Cardno
21. SLR
22. WorleyParsons

of this five-year period with Asia-Pacific 
– driven in no small part by China – 
expected to account for around one-third 
of the circa US$7.5 billion of new market 
space created.”

The industry’s largest firms – the so-
called Global 22 – dominate a fragmented 
market, accounting for 44 per cent of 
global revenues in 2017. The top five 
players hold more than a fifth of the total 
market and the top ten nearly a third, at 
29.5 per cent. 

The Global 22 increased their aggregate 
environmental consulting revenues by 
6.4 percent in 2017. However, the report 

News.indd   3 29/01/2019   14:24



9

PICTURE THIS…
SOUTH WEST WATER DISCOVERS SIDMOUTH FATBERG

TEAMS FROM South West Water are 
tackling Devon’s largest-ever fatberg, 
discovered in the sewers under The 
Esplanade in Sidmouth after Christmas.

Longer than six double-decker buses, 
the fatberg is a clogged mass of oil, 
wet-wipes and hardened fat. At 64m, 
it has broken all records for Devon 
and Cornwall and is one of the largest 
blockages found so close to the sea.

South West Water expects to spend 
two months removing the blockage, 

“in exceptionally challenging work 
conditions”, but said it was relieved to 
have made the discovery before it put 
bathing waters at risk. 

The water company says it tackles one 
blocked sewer every hour, adding £4.5 
million to its customers’ annual bills.

“It shows how this key environmental 
issue is not just facing the UK’s cities, 
but right here in our coastal towns,” says 
South West Water director of wastewater 
Andrew Roantree. “It is the largest 

discovered in our service history.”          
In January, Water UK unveiled an 
official standard that aims to help 
consumers to know which wet wipes they 
can safely flush away. Manufacturers 
of plastic-free, biodegradable wipes 
will be able to display the Fine to Flush 
symbol on their packaging. 

Swindon-based technical 
consultancy WRc will test the wipes, 
having developed the flushability 
standard with Water UK. o

XXXXXXXXXXXX

says smaller players are growing faster 
than the ten largest consultancies. 

It says: “Mid-size, multi-disciplinary 
firms and smaller environmental/
sustainability specialists are, more 
often than not, outperforming their 
larger, fully integrated technical and 
professional service-provider rivals, for 
whom EC activities typically represent 
5 per cent-10 per cent – or even less of 
overall group revenues…

“The peer group has been through 
an extended period of low growth and 
consolidation over the last five years, 

with many of these firms actively 
participating in mergers and acquisitions 
to boost growth – some on a truly 
transformational basis.”

Despite that consolidation, only three 
companies – Aecom, Tetra Tech and 
Jacobs – each hold an EC market share of 
more than 5 per cent. Jacobs has risen up 
the rankings, from 16th to third-largest 
consultancy, thanks to its takeover of 
CH2M. And SNC-Lavalin has entered the 
Global 22 in 19th place, thanks to its 2017 
takeover of Atkins.

“Despite the lingering conditions in 

the oil and gas sector, recovery in other 
sectors and regions suggests that the 
global EC market is undeniably back 
on a growth trajectory, following a very 
difficult period, post [the global financial 
crisis] and then as the commodities 
super-cycle fell away,” Environment 
Analyst says.

“Growth in the region of 5 per cent to 
7 per cent in 2017 and 2018 is welcome 
proof that the industry is successfully 
repositioning itself to a new market norm, 
with so many drivers and disruptors at 
play, compared to just five years ago.” o

News.indd   4 29/01/2019   14:24
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M
ore than three billion people 
around the world are 
malnourished, 11 million 
people die prematurely every 
year from illnesses relating to 

bad diet and, from 7.7 billion people 
today, the world’s population is set to 
increase to 10 billion by 2050. 

Will we be able to we feed all those 
people, without catastrophic damage to 
our planet?

Yes we can – but only if we change our 
diets, with most of us halving our 
consumption of red meat and sugar and 
more than doubling our consumption of 
nuts, legumes, fruit and vegetables, a 
new study recommends. 

By changing our diets, the EAT-Lancet 
report argues, we can transform the 
global food system, battling diseases 
linked to obesity and tackle the fact that 
800 million people today go hungry, to 
cope with growth in population.

“A shift towards the planetary health 
diet would ensure the global food 
system,” it says. “The diet can exist 
within planetary boundaries for food 
production, such as for climate change, 
biodiversity loss, land and freshwater 
use, and nutrient cycles.

“…Human diets inextricably link 
health and environmental sustainability 

FEED THE WORLD

and have the potential to nurture both. 
However, current diets are pushing the 
Earth beyond its planetary boundaries, 
while causing ill health [putting] both 
people and the planet at risk.”

Delivering a healthy, sustainable diet 
will require a shift in eating habits, 
improved food-production methods and a 
reduction in food waste. 

Governments and agribusinesses will 
have to change too. Already, global food 
production is exceeding world resources, 
exhausting soils and water reserves, 
eroding biodiversity, contributing to 
climate change and over-using polluting 
pesticides and chemical fertilisers.

Moving to more sustainable food 
production, educating populations and 
cutting food waste will take 
unprecedented global collaboration and 
commitment, refocusing agriculture to 
produce varied, nutrient-rich crops and 
manage land, rivers and seas more 
sustainably. 

What does a sustainable, healthy diet 
look like? 

The report argues for more flexibility, 
for most countries reducing intake of red 
meat and animal fats, but not a 
wholescale switch to veganism. 

It also argues for local approaches to 
meet global targets. North Americans eat 

almost 6.5 times the recommended 
amount of red meat – but Southeast 
Asians eat half the recommended amount. 
And although all countries eat too many 
starchy vegetables such as cassava and 
potatoes, consumption is 7.5 times too 
high in sub-Saharan Africa, compared to 
1.5 times too high in south Asia.

Three years in the making, the 
EAT-Lancet report brings together experts 
in health, nutrition, sustainability, 
economics, food production and 
governance from 16 countries. It argues 
that moving towards sustainable, healthy 
diets has been thwarted by a lack of 
scientific targets.

The diet that the scientists have 
mapped for health and sustainability 
claims to improve intakes of most 
nutrients, increasing intake of mono- and 
polyunsaturated fatty acids and cutting 
intake of saturated fats, and increasing 
micronutrients including iron, zinc, 
folate and vitamin A and, in low-income 
countries, calcium.

Having modelled the impacts of global 
adoption against deaths from diet-related 
illnesses, they conclude that the 
recommended diet could cut between 
10.9 million-11.6 million premature 
deaths a year. That would reduce adult 
deaths by 19 percent-24 per cent. o
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A N A LY S I S“The food we eat and how 
we produce it determines the 

health of people and the planet, and we 
are getting this seriously wrong. We need a 

significant overhaul, changing the global food 
system on a scale not seen before, in ways appropriate 

to each country’s circumstances. While this is uncharted 
policy territory and these problems are not easily fixed, 
this goal is within reach and there are opportunities to 
adapt international, local and business policies. The 

scientific targets we have devised for a healthy, 
sustainable diet are an important foundation, 

which will underpin and drive this change” 
– Professor Tim Lang, University of 

London

“The world’s 
diets must change 

dramatically. More than 800 million 
people have insufficient food, while many 

more consume an unhealthy diet that contributes 
to premature death and disease. To be healthy, diets 

must have an appropriate calorie intake and consist of a 
variety of plant-based foods, low amounts of animal-

based foods, unsaturated rather than saturated fats, and 
few refined grains, highly processed foods and added 
sugars. The food group intake ranges that we suggest 
allow flexibility to accommodate various food types, 

agricultural systems, cultural traditions, and 
individual dietary preferences – including 

numerous omnivore, vegetarian, and 
vegan diets” – Dr Walter Willett, 

Harvard University

“Humanity now poses 
a threat to the stability of the 

planet. Sustainability of the food system 
must therefore be defined from a planetary 

perspective. Five key environmental processes regulate 
the state of the planet. Our definition of sustainable food 

production requires that we use no additional land, safeguard 
existing biodiversity, reduce consumptive water use and manage 
water responsibly, substantially reduce nitrogen and phosphorus 
pollution, produce zero carbon-dioxide emissions, and cause no 

further increase in methane and nitrous oxide emissions. There is 
no silver bullet for combatting harmful food production practices, 

but by defining and quantifying a safe operating space for food 
systems, diets can be identified that will nurture human 

health and support environmental sustainability” 
– Professor Johan Rockstrom, Stockholm 

Resilience Centre, Sweden/Potsdam 
Institute for Climate Impact 

Research, Germany

PREDICTED CHANGE IN FOOD PRODUCTION

PREDICTED CHANGE IN FOOD PRODUCTION

THE PLANETARY HEALTH DIET
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Thursday 16th May
The Drapers’ Hall 

Throgmorton Street, London

Join us to celebrate with water and environmental leaders and network 
with influential guests at the Institution’s prestigious Annual Dinner. 

 
You’ll be greeted by a string quartet and glass of champagne on arrival, 

followed by a three course meal and after dinner bar. 
  

With over 200 guests and plenty of networking opportunities, this 
promises to be a night to remember! 

 
For bookings please contact events@ciwem.org or phone 020 7831 3110 

and for sponsorship enquires please contact sponsorship@ciwem.org.
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THE GREEN 
CAPITALIST

I N T E R V I E W

A green-energy entrepreneur turned football boss, Dale Vince 
does business differently. Karen Thomas went to meet him

W
ith his sharp mohawk, 
fashionably distressed 
denims and Alexander 
McQueen deaths-head scarf, 
Dale Vince is not your 

millionaire from central casting.  But Dale 
Vince is not your ordinary millionaire.

A former New Age traveller, Mr 
Vince was an early sustainable-living 
pioneer, who taught himself to build 
small turbines for off-grid power. When 
the UK liberalised its energy market in 
the Nineties, he seized the chance to 
scale-up renewable technologies. In 1995, 
he founded Ecotricity, the world’s first 
green-energy company. 

True to his traveller principles, Mr 
Vince has built a not-for-dividend 
sustainability empire, launching 
businesses that tackle carbon emissions’ 
Big Three; energy, food and transport. 

It’s a business model based on solving 
problems. “People need go-to solutions,” 
he says. “Where there are no solutions, 
we are stepping in.”

Today, Stroud-based Ecotricity has a 
£126.4 million turnover. It employs nearly 
900 people and supplies some 200,000 
UK customers with energy from biogas, 
wind and solar farms. 

Its businesses include the Electric 
Highway charging network for electric 
vehicles and the renewables-powered 
mobile phone network Ecotalk. 

Last year, Ecotricity and partner Tidal 
Electric presented two tidal lagoon 
proposals to the government, based on 
the Scottish and English shores of Solway 
Firth. Installing the two lagoons offshore 
would halve the cost to build, Ecotricity 
claims. This year, the company launches 
a vegan industrial-catering business. 

These days, however, Mr Vince is best 
known as a football boss. 

In 2010, he became majority 
shareholder, then chairman, of Forest 
Green Rovers, a Gloucestershire team 
founded in 1889 and languishing in the 
Football Conference relegation zone. 

Football has a reach other industries can 
only dream of. For an eco-warrior turned 
renewables entrepreneur, what better than 
football to promote sustainability and the 
environment – and to build the visibility of 
the Ecotricity brand. 

“People are passionate about sport,” 
Mr Vince explains. “At Forest Green 
Rovers, we are trying to make them 
passionate about the environment, too – 
and we’ve found that that is possible.”

TRANSFORMATION 
New ownership has transformed the 
club. Last year, Forest Green Rovers 
became the first football club certified 
carbon neutral under the UNFCCC 
Climate-Neutral Now initiative. Solar 
panels mounted on top of the New 
Lawn stadium generate 10 per cent of 
the electricity. A solar-powered mowbot 
tidies the organic pitch.

In 2015, it became the world’s first vegan 
football club. Fans and players tuck into 
quinoa salads and jack fruit burgers which 
can pass for pulled pork, all prepared on-
site, replacing the soggy meat pies that are 
standard match-day fare. 

Dale Vince, second left
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“Some players have gone vegan 
because of their experiences with the 
club and have even persuaded their 
families to follow suit,” Mr Vince says. 
“And some of our fans have gone vegan 
or vegetarian. That’s really special. It 
shows that the values we communicate 
to our fans are having an impact, making 
them think about what they do in their 
private lives and change it.  

“All of us choose how to power our 
homes, how we travel, what we eat. If 
we make the biggest changes we can, 
we don’t need to wait for governments – 
we can make those changes ourselves. 
It’s super-empowering that 80 per cent 
of emissions come from the things we 
choose to spend money on. The football 
club helps us to communicate that there’s 
another way to live that’s available, 
accessible and very worthwhile.” 

The makeover must be doing 
something right. In 2017, the Green 
Devils fought their way up to League 
Two. And the vegan football angle has 
turned the players and catering team into 
TV stars, appearing on Saturday Kitchen 
and with Jamie Oliver during Veganuary.

It has also turned Mr Vince into a 
global spokesman for sustainability, 
propelling him to COP24 in Katowice 
in December, where he accepted a UN 
climate-action award and, alongside 
Prince Albert of Monaco, launched the 
Sports for Climate Action drive.

Signatories have pledged to cut their 
own emissions and to use their clout to 
promote sustainability. 

“Some governments are moving at 
a faster pace than others, but what we 
really need is for people to make changes 
for themselves,” Mr Vince says. “Sport 
has the potential to engage with billions 
of people around the world… 

“We also want the rules of the game 
to change, to write in sustainability as 
normal practice for sports. We want 
sports clubs and – critically – leading 
sports personalities to communicate 
about issues that will make a big 
difference to our planet.”

THE UNBEAUTIFUL GAME
Football is a big-money, global 
business, worth £22 billion 
in Europe alone. Last year, 
Europe’s top five leagues 
generated more than $8 

SPORTS FOR  
CLIMATE ACTION 
Sports for Climate Action’s signatories are: 
o  International Olympic Committee
o  AC Fukushima United
o  FIFA
o  Forest Green Rovers Football Club
o  Formula E
o  French Tennis Federation – Roland Garros
o  International Sailing Federation
o  Kamakura International Football Club and 

Gangsters
o  Kyoto University American Football Club
o  Kyoto University Football Club
o  Paris 2024 Summer Olympics
o  Rugby League World Cup 2021
o  Sano High-School Rugby Club
o  Tokohu Ice Hockey Club 
o  Tokyo 2020 Summer Olympics
o  UEFA
o  World Surf League

billion a year in media rights. What can a 
mammoth such as Manchester United or 
Real Madrid learn from a minnow such 
as Forest Green Rovers? 

“There is always scope to change,” Mr 
Vince says. “These clubs can do lots of 
things better. It’s about how you power 
your stadium, about transport. How does 
the team travel? Do you encourage your 
fans to pool cars, or to cycle?

“And when it comes to food, just 
leave dairy off the menu. These three 
areas are where carbon emissions are 
found; it’s about looking at how you 
operate across these three areas. We all 
need to use less, waste less and source 
everything we use sustainably.”

Change is easier lower down the 
English Football League (EFL), he 

concedes. “Premiership football isn’t all 
bad, but things are very commercial at 
that end of the spectrum. Down a league 
or two, where we play, things are very 
different. It’s at a much smaller scale.

“[But bigger] clubs are interested; they 
contact us to ask questions. We’ve met 
the EFL to talk about how they can get 
sustainability into League One, League 
Two and the Championships…

“The Premiership could do a lot 
more to help grass-roots football, that’s 
for sure. It has so much money that a 
little would go a long, long way. And 
Premiership clubs could certainly green 
themselves up a lot more.”

Having set his sights on League One 
– and beyond – Mr Vince plans a new 
stadium for the Green Devils. Zaha Hadid 
Architects has designed an all-wood 
stadium – another world first, to be 
powered entirely by renewables. The 
design allows the stadium to expand 

InterviewDaleVince.indd   3 29/01/2019   13:58
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A GREENER APPROACH  
TO FOOTBALL
o  Forest Green Rovers’ absolute carbon footprint has 

decreased 3 per cent since 2017
o  It is the only football club with an Eco-

Management and Audit Scheme
o  Its carbon footprint per spectator has decreased 42 

per cent since the 2011/2012 season
o  In 2016/2017, the team recycled more than 8 per 

cent of water from the main water supply
o  It decreased the amount of waste produced in the 

2017/2018 season by 14.7 per cent

SOURCE: ECOTRICITY, DECEMBER 201

from a 5,000-seater to house 10,000 
people, without engineering works.

Ecotricity had planned to turn a 100-site 
it owns off the M5 into an Eco Park, but 
has scaled back to focus on the stadium, 
which will take three years to build. 

“We want to push the boundaries of 
sustainable development,” Mr Vince says. 
“We want to restore a mile of missing 
canal and create a wetland, redesigning 
the site with nature in mind. We want to 
show that you can develop on feels for a 
green outcome. People in Stroud who’ve 
opposed the development say, how can 
you call yourselves green when you want 
to build on fields? But the site is green 
fields, not a wildlife haven. Monoculture 
brings no diversity.

“We want to deliver an increase 
in biodiversity of 16 per cent as we 
develop the stadium and the business 
park. Sustainable development is 
massively important – we need new 
sites, we need jobs, but we also need 
wildlife and nature.”

The local authority was due to rule on 
the planning application in mid-February.

BUSINESS GROWTH
Meanwhile, Mr Vince continues to develop 
new, sustainable business niches. Forest 
Green Rovers’ vegan kitchen has spawned 
Little Green Devils, an industrial-catering 
venture, producing food that is meat, 
dairy and allergen-free. Last month, it 
opened a factory in Stroud, producing 
24,000 children’s burgers a day. These 
should feature on Gloucestershire school 
menus from Easter. 

Having launched the business to target 
primary schools, Mr Vince says he’s 

been surprised by levels of interest from 
universities and companies that cater 
visitor attractions.

“Having launched our Little Green 
Devils business for primary schools, it’s 
quickly becoming much more than that. 
We’ve been talking to people who cater 
for thousands of schools, so we don’t 
need to talk to individual schools. 

“If we can get the company that caters 
schools across Gloucestershire to put 
Little Green Devils foods on the menu, we 
can reach hundreds of schools. We see 
this becoming an option for other football 
clubs, too. They’re looking for something 
they can buy into, that food outlets can 
offer along with the usual fast foods.”

Forest Green Rovers posted a £422,600 
profit in its last financial year, moving 

into the black for the first time and 
reversing losses of more than £2.1 
million in the year to April 2017. The club 
attributed the result to its promotion 
to EFL League Two, to global media 
coverage and to a focus on commercial 
operations that more than doubled 
turnover from £2 million to £4.9 million.

“We’ve been drawing larger crowds 
to our games, we’ve grown all the 
commercial avenues and we expect the 
team to remain in the black,” Mr Vince 
says. “I don’t have a forecast, but I don’t 
actually care that much. The impact that 
Forest Green has is massive. It’s worth 
all the time and effort we put in. Money 
is not the most important thing in the 
world. Truthfully.”

But in a world based on growth, on 
accumulation and expansion and on 
shareholder dividends, surely sustainable 
growth is a contradiction in terms? Can 
green capitalism really be A Thing? 

Mr Vince laughs. “Well, it should be, 
shouldn’t it? It’s about being driven 
by something other than the bottom 
line. If all you pursue is money, you’ll 
make decisions that are bad for the 
environment and bad for people, because 
you care more about the money.

“We pursue a different approach. It’s 
possible to care about the environment 
and to care about people and still to pay 
your way in the world. We need to make 
money to do the things we believe in, 
but we won’t compromise the things we 
believe in to make money. It’s that old 
adage; do we live to eat or eat to live?

“In business, some people live to eat – 
and that’s what causes all the problems 
in the world. I’m convinced of it.” o

"All of us, as individuals, choose 
how to power our homes, how we 
travel, what we eat. If we make the 
biggest changes we can, we don’t 
need to wait for governments – we 
can make those changes ourselves. 
It’s super-empowering that 80 per 
cent of emissions come from the 
things we choose to spend money 
on. The football club helps us to 
communicate that there’s another 
way to live that’s available, 
accessible and very worthwhile"  
Dale Vince

I N T E R V I E W
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GREENING THE 
UK COALFIELD

How to convert abandoned shafts and mines into Deep Farms

and cool crops. And vertical farms can 
be vulnerable to extreme weather, and to 
wars and terrorism.

But at the University of Nottingham, 
we have developed Deep Farm, new 
cultivation technology to recommission 
redundant UK coal mines.

The UK has more than 150,000 
abandoned mine shafts and 25 square 
km of tunnels. We could convert these 
abandoned structures to support 
intensive food production, growing 
crops in hydroponic planters that feed 
plants’ roots with nutrient-rich water or 
aeroponics, growing plants in an air or 
mist environment. 

LED units illuminate at wavelengths 
that maximise photosynthesis with 
minimum power input to replace 
sunlight. This means crop production is 
largely unaffected by climatic or seasonal 
factors that restrict conventional farming. 
Using enclosed units that are isolated 

B
ecause most of our food is 
transported by road, sea and air, 
contributing to large carbon-
dioxide emissions, each calorie we 
eat uses 10 calories of crude oil.

The world will need to increase its 
food production by 70 per cent by 2050 to 
feed a projected nine billion people. We 
can either convert our forests, savannahs 
and peatlands to produce that additional 
food – or we can increase yields using 
intensive farming. 

I believe we must change the way we 
produce crops to ensure food security, 
given population growth and the impacts 

of climate change. Using less land means 
farming vertically, not horizontally, using 
multi-layer greenhouses or skyscraper 
towers with a controlled climate and 
water/nutrient supply and LED lighting to 
produce multiple crops and high yields. 

To date, business models have 
designed vertical farms that are 
expensive to manufacture, install and 
maintain – prompting companies 
including Mirai, Panasonic and Google to 
walk away from proposed projects. 

Urban land values are high and 
maintaining a perfect environment 
demands large amounts of energy to heat 

WHAT DEEP 
FARM CAN 
GROW
 
o  Lettuce
o  Kale
o  Spinach
o  Basil
o  Carrots
o  Onions
o  Cucumbers
o  Mushrooms

The UK should transform its abandoned 
coalmines into oases, vertical farms 
that conserve energy and water, 
argues Saffa Riffat

Opinion.indd   1 29/01/2019   14:27
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O P I N I O N

BENEATH THE PAVEMENT, THE PEASHOOTS

CLAPHAM HIGH STREET looks like 
any other London arterial road, with 
its clogged bus lanes and smarter-
than-average neighbourhood coffee 
shops. But overnight, very whitely, 
discreetly, very quietly, to quote Sylvia 
Plath, something is stirring below 
ground in the tunnels beyond Clapham 
Common underground.

Deep beneath Clapham’s pavements, 
shoots are sprouting in water-filled 
pails, propagating on sheets of recycled 
carpet and unfurling under the warm 
LED lights – not mushrooms, but 
microherbs; coriander, fennel, garlic 
chives, rocket, wasabi, pink-stem radish 
and peashoots.

Metal trays support sprouting herbs 
at varying stages of growth. Harvesting 
small delivers punchy flavour. 

Last year, the converted Second 
World War air-raid shelter was selling 
two tonnes of microherbs a month to 
smart restaurants and, packaged as 
mixed salads, to Marks & Spencer, 
Waitrose, Ocado and Planet Organic. 
The supermarkets stock five microherb 
combinations; Asian, English, Indian, 
Italian and Japanese. 

Growing Underground is a business 
of our times. Founders Richard 
Ballard and Steven Dring turned to 

crowdfunding to raise £650,000 in 
start-up capital, aiming to produce 
food sustainably for customers within 
the M25, using hydroponic technology.

But it also hints at how we may farm 
in future, making smarter use of land 
and water. Ballard, inspired by US 
sustainability guru Jeremy Rifkin, sees 
a future where neighbourhood-based 
plants grow local food for local people, 
using renewable energy and recycled 
grey water and nutrients.

“Farming in this way, we harvest 60 
times a year – double what you’d get in 
a greenhouse,” Ballard explains.

Growing Underground sources its 
energy from renewables suppliers: the 
heat emanating from the LED lighting 
reduces its energy bills. 

But it is not yet a closed-loop 
operation. Ballard and Dring want to 
swap the recycled-carpet propagating 
sheets for paper, which is more 
biodegradable, and to ditch plastic 
packaging.

Now, the business is expanding. 
Landlord Transport for London has 
agreed to rent out additional tunnel 
space. 

Having established a market, 
Ballard and Dring are looking to 
private investors – including small 
venture capitalists – to fund the next 
stage of growth.

Entering the wholesale market 
needs economies of scale, Ballard 
explains. 

“And if we bring the price down, 
just a little, we can also supply more 
retail outlets. The supermarkets 
have distribution chains that deliver 
further out.” o

from each other makes it easier to control 
plant diseases and pests using few, if any, 
chemical biocides.

Deep Farm technology allows year-
round crop production, delivering up to 10 
crop cycles a year, compared to one or two 
cycles from conventional agriculture. One 
small Deep Farm can produce around 80 
tonnes of food a year, harvesting within 
three or four weeks of propagation. 

One Deep Farm shaft will consume 
the same amount of energy as three 
UK homes, using innovative LED 
illumination and controls and natural 
lighting using light rods or optical 
fibres. It will capture the carbon dioxide 
demand of photosynthesising plants 
from ambient air, using materials such as 
activated carbon. 

Simple belts or baskets and pulleys at the 
top of the mine shaft can plant and harvest 
the crop, although using robots is also 
an option. To harvest the crops, farmers 
would simply pull up the planted belts, 
minimising work inside the mine shafts. 

Water is readily recovered and recycled 
within a closed cycle, with “make-up” water 
sourced from ground around the shaft.

We see particular benefit in converting 
coal mines and shafts close to cities and 
towns to minimise food miles. Adapting 
them for Deep Farm cultivation would also 
prevent old tunnels causing subsidence.

Using unused mines will allow Deep 

Using unused mines will allow 
Deep Farm to deliver a 
breakthrough in food production

Farm to deliver a breakthrough in 
food production. The technology will 
cost around £20,000 per shaft, with 
equipment built in China. Converting ten 
mine shafts could create 10-15 jobs, all of 
them above ground.

It would be useful to revive coal-
mining heritage in areas such as Wales 
and Yorkshire, by re-establishing 
a British mining industry for food 
production. This technology would 

help us to re-establish a British mining 
industry for intensive food production. o

Professor Saffa Riffat is president 
of the World Society of Sustainable 
Technologies and head of the University 
of Nottingham’s Buildings, Energy and 
Environment Group. In November, he 
and EU Marie Curie Fellow Yijun Yuan 
filed four patent applications for Deep 
Farm cultivation technologies

Founders of Growing 
Underground, Steven Dring 
and Richard Ballard
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WOMEN AND 
CLIMATE JUSTICE
Women around the world are taking the lead in campaigning to save the 
environment, drawing attention to the dangers of climate change and arguing 
for sustainability and better use of our resources

ClimateJustice.indd   1 29/01/2019   10:19
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C L I M A T E  J U S T I C E

W
e live in divided times – not 
least when it comes to 
environmental issues such 
as climate change and 
pollution – and December’s 

COP24 summit in Katowice brought those 
divisions to the fore. 

Industrialising nations pleaded 
with the industrial powers for support 
– and money – to meet their climate-
change obligations. Meanwhile, cracks 
emerged between signatories to the Paris 
Agreements, as Brazil, Saudi Arabia, 

Turkey, the US, Kuwait and Poland 
sought to foreground their own interests.

Women are increasingly visible in 
climate conferences and at grassroots 
level, campaigning on local or national 
environmental issues. Some are working 
to deliver a just transition, helping 
communities and individuals to switch to 
a low-carbon economy while protecting 
jobs and local prospects. 

Others are leading non-governmental 
organisations and campaign groups to 
battle climate change in court, suing 
governments, local authorities and 
private companies. Inspired by the civil 
rights battles of the 1960s and 1970s, 
“litigation weaponises the climate-
change journey”, says one expert. 

Three factors are driving this, says 
ClientEarth lawyer Sophie Marjanac; 
increasing losses and damage from 
climate change, improved scientific 
evidence to link extreme weather to 
climate change, and “a breakdown in the 
policy process”.
To mark this month's International 
Women’s Day, three campaigners explain 
how and why they are working for a more 
sustainable world. And political scientist 
Fatima Denton argues for rebalancing 
relationships between developed and 
less-developed nations. 

THE YOUTH ACTIVIST:  
CATHERINE GAUTHIER

CATHERINE GAUTHIER is executive 
director of climate-action group, 
ENvironnement JEUnesse. In November the 
group applied to Quebec’s Superior Court 
to bring a class action against Canada’s 
federal government, representing everyone 

in the province aged under 35. This is 
Canada’s first class action asserting the 
rights of young people. 
ENvironnement JEUnesse claims 
the government is infringing “the 
fundamental rights” of a generation, in 
failing to set greenhouse-gas reduction 
targets that are “ambitious enough to 
avoid dangerous climate change”, to 
limit global warming to 1.5°C above pre-
industrial levels. 

It accuses the government of lacking 
a plan “to reach this already inadequate 
target”, exposing young people to “the 
severe consequences of climate change… 
depriving them of their right to life and 
security of the person, to their right to 
equality and to their right to an environment 
in which biodiversity is preserved”.

“We have tried to ensure that our 
government pursues a safe environment 
but recent scientific reports tell us we’re 
moving in the opposite direction,” 
Gauthier tells The Environment. “This has 
made the issue more urgent – especially 
for young people, who will bear the 
burden of climate inaction. 

“Taking legal action allows us to 
show that young people are serious 
about combatting climate change, when 
our government is failing to meet its 
international obligations, including the 
Paris Agreements. 

“Instead of reducing our emissions, 
Canada is increasing its emissions. 
Instead of investing in a just transition 
for all sectors of the economy, we are 
investing in projects that generate new 
greenhouse-gas emissions. We want the 
government to invest in education, in 
renewable energy and on sustainable 
transport for all of our people.” 

ENvironnement JEUnesse was waiting 
to hear whether the court had accepted 
its application as The Environment 
magazine went to press. 

Internationally, Canada leads the 
debate about climate change – but 
Gauthier says its actions at home do not 
back that up. 

“We are asking to courts to stop the 
Canadian government violating the rights 
of young people and to draw up a plan – a 
concrete set of actions – to tackle climate 
change,” she says. “We are also asking for 
a fine of C$100 for every young person in 
Quebec, aged 35 and under, to reinvest in 
measures that tackle climate change.” o

Increasing women’s participation 
in design, planning and 

implementation of climate 
actions can lead to improved 

environmental and development 
outcomes for everyone

Mary Robinson

FLICKR/MW238
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THE TRADE UNIONIST:  
MONTSERRAT MIR ROCA

MONTSERRAT MIR ROCA is secretary of 
the European Trade Union Confederation 
(ETUC), leading the campaign inside the 
European Union for a just transition, 
pressing governments and industry to 
support workers and communities to 
switch to a low-carbon economy.

ETUC is urging Brussels to train, 
educate and reskill workers for re-
employment in low-carbon industries. 
Safeguarding jobs while meeting climate 
objectives demands long-term planning 
and investment to match, Mir Roca says. 

“Women are central to this: most 
of the builders of the Paris Agreement 
were women,” she notes. “Women are 
implementing climate-change policies 
– not just as mothers, or daughters, or 
sisters, but because we recognise that this 
planet has a value we must preserve.”

Campaigning to Leave No One Behind, 
Mir Roca sees the transition to low-
carbon industries as an opportunity, not 
a threat to workers, creating new, skilled 
jobs in construction transport, energy 
and agriculture. 

“We will need technically skilled 
workers, able to use and install new 
materials. That is just one example of 
how government, employers, the unions 
and educational bodies must respond to 
the changes ahead.”

But these are volatile times, 
politically. Austerity has widened the 
income gap. Mir Roca says right-wing 
populist parties, from Brazil to Paris, are 
“using climate change as a boomerang 
against their citizens”. 

This leads some to deny the scale of 
the problem and others to dismiss all 

change as a threat to their  
livelihoods. And that highlights why 
we need the Talanoa Dialogue, taking 
a more inclusive approach to climate 
change, Mir Roca says. 

“In France, the fuel tax was the match 
that ignited the explosion. It’s about so 
much more than climate change. It’s 
also about inequality between rich and 
poor. The gillets jaunes are unhappy 
with austerity policies. And now we have 
Marine Le Pen dipping her toes in.

“ETUC does not support all the gillets 
jaunes demands – we are working 
towards a fairer European Union. It’s a 
very delicate topic.”

Mir Roca welcomes COP24 support 
for the Silesia Declaration on achieving 
a just transition; in Katowice, she 
persuaded the European Commission 
to sign up. The parties have agreed 
the building blocks to deliver the Paris 
Agreement, she says; now Europe must 
plan and deliver its energy strategy, 
which is critical to future employment. 

“Now comes the hard work 
implementing those objectives, which 
is where the national plans will come 
in – particularly when it comes to 
temperature increases,” she says. 

ETUC is working for global equity. 
“Paris cannot be a competition between 
countries that do well and countries 
that do badly because they arrived late,” 
Mir Roca says. “The more developed 
countries have a responsibility.”

However, its main drive is to tackle 
inequality within Europe. The EC has 
offered to tap €100 million worth of unspent 
member-state funds to support a just 
transition to decarbonisation, Mir Roca says.

“We are always told that we cannot 
save workers’ jobs and protect the 
environment,” she says. “But our 
members are leading initiatives that do 
just that, notably the recent agreement 
in Spain to close inefficient coal mines 
that undermine the country’s Paris 
Agreement objectives and which cannot 
continue to absorb public money.

“The two main unions have reached 
agreement with the government, which 
required a series of elements – social 
protection, reskilling and investment. 
The transition needs to be financed, 
otherwise you worsen inequality. You 
need money on the table. And you need 
to negotiate.” o

THE ELDER STATESWOMAN:  
MARY ROBINSON

FORMER PRESIDENT of Ireland Mary 
Robinson went on to become UN High 
Commissioner for Human Rights. Now, 
she runs the Mary Robinson Foundation 
for Climate Justice, advocating for people 
and communities that are vulnerable to 
climate change. 

“I have always emphasised the role of 
women in pressing for climate justice, 
one of the priorities of my foundation,” 
Robinson says. “Increasing women’s 
participation in design, planning and 
implementation of climate actions can 
lead to improved environmental and 
development outcomes for everyone. 

“The whole community benefits – it 
is not only the right thing to do, it is the 
smart thing to do. Women’s meaningful 
participation is essential for climate justice. 
[People] in positions of decision-making 
power, or who engage in processes that will 
ultimately affect the lives, and decide the 
fate of whole swathes of the planets people 
cannot do so in isolation. 

“We have a moral imperative to ensure 
no one is ‘preferably unheard’.” 

Travelling the global conference 
circuit, as Robinson does, it is all too 
easy to lose touch with the grassroots. 
It is a problem she acknowledges. “It 
is easy, negotiating highly technical 
aspects of international development and 
climate policy, to feel there is no place 
for local voices, for indigenous voices, for 
women’s voices,” she says. 

“But even as I say this we can hear 
the lie of it. [The United Nations] needs 
more, not less input from the vulnerable, 
from the impacted and from those 
experiencing climate change first hand.”
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C L I M A T E  J U S T I C E

One option for the vulnerable and 
impacted to seek redress is through  
the courts. 

“It took quite a long time, but the 
justice system is at last beginning to show 
results on climate issues,” Robinson 
responds. “There has been a recent 
global surge in climate change litigation, 
currently estimated to include more than 
1000 climate change cases worldwide. 

“This encompasses cases brought 
or defended by a range of parties 
with diverse interests, including 
individuals, NGOs, corporations and 
national and sub-national governments. 
Unfortunately, most of these cases do 
not seek to create significant progressive 
shifts in the regulatory frameworks 
governing action on climate change. 

“Climate change is described as 
a peripheral issue in 70 per cent of 
cases, and about 40 per cent of cases 
are challenges brought by businesses 
litigating the denial of licences or 
allocation of emission allowances.”

This has not prevented a steady stream 
of new cases, seeking to hold to account 
governments and corporations for 
contributing to climate change. 

Robinson highlights the Urgenda 
Foundation’s successful claim in the 
Netherlands. The foundation successfully 
sued the Dutch government for failing to 
sufficiently reduce emissions – a ruling 
upheld on appeal. That success inspired 
nearly 40,000 Belgian citizens to prepare 
a similar case.

The Irish government is facing a lawsuit 

to set more ambitious climate-mitigation 
policies. In Switzerland, more than 1,000 
"inspiring" senior women are taking 
action against the Swiss government, 
Robinson says. And in the US, 21 
young people are suing the US federal 
government, requesting comprehensive 
climate-recovery measures. 

“There are also a number of cases in 
different part of the world against the so-
called carbon major fossil fuel companies, 
seeking contributions for the costs arising 
from climate change,” Robinson concludes. o

Mary Robinson is the author of Climate 
Justice – Hope, resilience and the fight 
for a sustainable future. You can hear her 
Mothers of Invention podcast at https://
www.mothersofinvention.online 

AFRICA NEEDS strong 
leadership to meet its 
climate targets – and 
most of all, it needs 
a level playing field, 

argues Fatima Denton
COP24 hit home the fact that the 

Intergovernmental Panel on Climate 
Change (IPCC) report has failed to 
challenge politics as usual. 

The report gives us 12 years to limit 
global warming to 1.5°C, even half a 
degree above this triggering climate 
crises in vulnerable regions such as 
Africa. That stark warning fell on 
deaf ears. Africa relies on cash-crop 
earnings. In Ghana, extreme heat and 
drought threaten the cocoa industry, 
which employs 800,000 farmers and 
earns some $2 billion a year. 

Many African countries are highly 
indebted. Sub-Saharan Africa’s public 
debt averaged 57 per cent of GDP in 2017. 
And so, the region faces huge challenges 
in realising its sustainable development 
goals (SDGs) by 2030, especially in 
combatting climate change. 

The 2015 Paris Climate Conference 
moved from intentions to concrete 
actions, in committing to Nationally 
Determined Contributions (NDCs). 

Many developing countries have 
outlined more ambitious NDCs 

than they can afford, with no donor 
funding. Yet the IPCC report highlights 
the disproportionate plight, under 
1.5°C global warming, of vulnerable 
communities that depend on agricultural 
or coastal livelihoods. West Africa is a 
climate-change hotspot, likely to suffer 
decreasing crop yields and production. 

Katowice puts climate justice back 
on the menu – warning us that we face 
years of political back-pedalling. 

Climate negotiations have often taken 
a binary approach; those who created the 
mess versus those that bear the burden of 
cleaning up. Devastating climate impacts 
will trap African countries on the margins 
of economic development. Many have 
joined the race too late to insulate their 
economies against climate change. 

Katowice has simply reopened old 
battle lines. Signatories to the Paris 
Agreement, concerned with financial 
and political economy, have expressed 
collective responsibility in hollow terms. 

It is hard to be optimistic, given 
Katowice’s weak outcomes, losing sight 
of the urgency of the IPCC report. Even 
the agreement on the Paris rulebook 
had to be delivered by forceps. 

We must re-examine the 
negotiations’ impractical instruments. 
Take NDCs. According to the African 
Development Bank, 49 African 

countries out of 54 have ratified their 
NDCs, which will cost US$4 trillion to 
meet adaptation and mitigation targets 
by 2030. Who will pay? 

The contradiction between NDCs and 
international action is all too apparent. 
After all, the Paris Agreement is not a 
binding treaty. 

Climate leadership is not a western 
preserve. Africa has an opportunity 
to use the findings of the IPCC report 
to deliver safer growth. The continent 
needs strong leaders, not afraid to design 
climate action that supports prosperity. 

Africa will benefit from new climate 
momentum, at a time of great innovation 
across the continent. Innovation online 
and in mobile connectivity has created 
nearly 500 African tech hubs, and a 
generation of entrepreneurs, with seven 
out of 10 young Africans self-employed.

Fossil-fuel powered economic 
prosperity is being challenged from all 
sides, despite some African countries 
courting oil and gas discoveries. We 
must all act now, including the private 
sector and African youth. We ignore the 
IPCC’s call at our peril. o

Fatima Denton is director of the 
United Nations University Institute for 
Natural Resources in Africa and the 
lead author of several IPCC reports. 
She holds a PhD in political science 
from the University of Birmingham

CLIMATE CHANGE, COP24 AND A FAIR DEAL FOR AFRICA
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CAN THE UK DEVELOP 
MARINE ENERGY IN 
HARMONY WITH NATURE?

C
limate change is one of the 
biggest threats to nature and 
people. Each degree rise in global 
temperature will push an 
estimated 10 per cent of the 

world’s species to extinction. Developing 
renewable energy is a critical 
contribution to meet this challenge. 

We also face the first mass extinction 
event caused by human activity – a 
biodiversity crisis, driven by climate change 
and by our misuse of our land and oceans. 

The UK’s seas and coasts support 
internationally important biodiversity. 
Every year, more than seven million 

seabirds breed around the UK. Millions 
more waders, divers and sea ducks 
winter in and around our coasts and 
estuaries. Almost two-thirds of the 
world’s gannets nest along our coasts; 80 
per cent of Manx shearwaters, and more 
than half the world’s great skuas breed 
on islands offshore. 

Our seas are also home to spectacular 
marine mammals and support 
extraordinary habitats – from cold-water 
coral reef in Scotland to coastal seagrass 
meadows in the south. 

But pressures are increasing from 
human activities; climate change, 

How can the UK develop renewable wave and tidal energy 
without damaging biodiversity further? Mike Wilkinson reports

fishing, energy infrastructure and 
pollution. UK seabirds have declined by 
22 per cent since 1980, threatening some 
species with population collapse. 

Large-scale renewable electricity 
generation requires a lot of space. 
Developing the wrong technology in 
the wrong place can cause irreparable 
damage to biodiversity. The fight against 
global climate change should not be a 
zero-sum deal in which wildlife loss is 
accepted as collateral damage. 

The RSPB’s Energy Vision research 
suggests ways to develop renewable 
energy with less risk to wildlife, in 
harmony with nature. It sets out 10 steps 
to achieve a sustainable energy future.

So, what does this mean for marine 

RSPB

Severn Estuary Purton: the area has 
the world's second-highest tidal range
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FIVE PILLARS OF APPROVAL 
THE ENVIRONMENT AGENCY VIEW

THE ENVIRONMENT AGENCY is a statutory 
planning advisor and regulator for proposed tidal 
lagoon developments in estuaries in England. The 
agency says it supports proposals for tidal lagoons 
that can demonstrate that they adhere to 
environmental legislation. 

Although the agency assesses each case on its 
merits, it sets five benchmarks that proposed 
schemes must pass. The proposal must:

o  Comply with statutory standards for 
environmental quality, species and habitats 
protection 

o  Avoid or adequately mitigate significant 
environmental effects through design and 
operation, or

o  As a last resort, fully compensate expected 
impacts

o  Cause no absolute increase in flood risk to 
properties, lives or livelihoods 

o  Be sustainable in the long term, including 
adapting to a changing climate, and considering 
end-of-life options at the outset.

renewable energy? First, we should learn 
from offshore wind development. The RSPB 
has objected to less than 10 per cent of all 
wind energy, but to 61 per cent of offshore 
wind capacity. Some windfarms have been 
badly sited, their cumulative effects adding 
to the pressures on seabird populations. 

The UK has an opportunity to get 
marine energy right from the outset. 
Strategic planning should steer  
projects to the least sensitive sites  
and encourage a mix of technologies  
with a low impact on wildlife. 

Our knowledge of the impact of 
marine energy on the environment is 
limited, so we need a better ecological 
evidence base to address the risks and 
uncertainties. This includes information 
on the distribution of some habitats 
and species and on their sensitivity to 
different marine energy types. 

Monitoring of pilot and demonstration-
scale projects should inform how, 
where and whether to scale up different 
technologies. A risk-based approach 
would recognise that tidal-range energy 
is higher-risk, requiring more precaution 
than tidal stream or wave energy. 

Finally, we should encourage industry 
to innovate to develop and adopt lower-
risk technologies. 

WAVE AND TIDAL STREAM 
Wave-energy devices use the kinetic 
energy of waves at the shore or in deeper 
water, whereas tidal-stream devices 
use the energy of currents created by 
the tides. Wave energy is furthest from 
commercial-scale development.

Because technology is at a relatively 
early stage of development, evidence on 
the ecological effects is limited. This is 
compounded by the diversity in concepts 

and designs being developed – although 
this also offers scope for lower-impact 
concepts to emerge. 

Tidal-stream devices may be anchored 
on the seabed or attached under 
floating platforms, presenting risks to 
birds and other wildlife from collision, 
displacement and disturbance. Diving 
birds and marine mammals may collide 
with cables and rotating turbines 
particularly when structures are entirely 
under the surface, although these may be 
a lower risk than offshore wind.

On the positive side, projects may 
reduce fishing effort or simply displace  
it to other areas. 

We need to understand the cumulative 
effect of scaling up from individual 
devices for their wider adoption to be 
ecologically sustainable. Large arrays of 
devices may create barriers to wildlife 
movement and change the movement 
and distribution of marine sediment, 
while servicing vessels and activities may 
cause disturbance. 

Phased deployment with monitoring 
and research to learn from demonstrator 
projects should inform its wider adoption.

TIDAL RANGE
Tidal-range energy uses the height of 
the tide to generate electricity – think 
of hydro-electric dams in the sea. These 
require large-scale coastal engineering 
with seawalls to impound tidal waters. 
A barrage is a wall across an estuary 
whereas a tidal lagoon can be a loop of 
seawall enclosing an area of water or 
entirely offshore. 

The areas with greatest tidal-range 
potential overlap with our most 
important sites for wintering waterbirds. 
The Severn Estuary has the UK’s highest 
tidal range but is internationally 
designated for wildlife. In 2013 a 
Commons Select Committee concluded 
that the “economic, environmental and 
technological viability” of a proposed 
Severn Barrage was unproven. 

With the Hendry Review in 2017 focus 
shifted towards tidal lagoons. Although 
individually smaller than barrages, 
they nevertheless present large-scale 
changes to our coast. Predicting their 
ecological effects depends on outputs 
from conceptual models of water levels, 
currents and sediments – all with varying 
levels of uncertainty. 
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RSPB

The UK has an opportunity to get 
marine energy right from the outset. 
Strategic planning should steer 
projects to the least sensitive sites 
and encourage a mix of technologies 
with a low impact on wildlife

Developing the wrong technology 
would damage biodiversity
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The government’s 2010 Severn Tidal 
Power Feasibility Study looked at two 
large lagoon options in the Severn. 
This revealed major consequences for 
intertidal habitat, birds and population 
level effects on migratory fish in the 
rivers flowing into the Severn, see table.

Increased deposition of finer sediment 
within lagoons could also result in 
major changes to sub-tidal habitats 
altering the invertebrate communities 
at the base of the food chain. Ecological 
compensation would be challenging, 

involving further large-scale projects. 
The consequences for coastal flood 
management and land drainage would 
be complex – with positive and negative 
effects. If the effects of one large lagoon 
are uncertain, then what would happen 
with a fleet of lagoons as the Hendry 
Review proposed? 

The RSPB supported a well-sited, 
well-researched and monitored 
demonstration-scale lagoon – that 
complied with environmental standards 
– but remains unconvinced that 

current technology can be ecologically 
sustainable at larger scale. 

Could eco-innovation find ways to use 
tidal-range energy that are lower impact 
and lower cost? The 2010 Severn Tidal 
Power study also reviewed alternative 
emerging tidal-range concepts. A good 
starting point would be to revisit and 
extend the 2010 study and to develop 
standards for eco-innovation. 

To conclude, the time is right for the 
marine-energy sector and government 
to plan a sustainable pathway to low-

ASSESSING THE IMPACTS of 
proposed marine-energy projects 
requires better baseline-monitoring 
programmes about the behaviour 
of migratory fish to build models 
that meet the required standards of 
evidence, writes Mark Lloyd.

Most people seem attracted to the 
idea of tidal energy because they 
appreciate the power of the seas and, 
at face value, exploiting the perpetual, 
predictable tides has to be better than 
consuming fuels. When the Angling 
Trust, Fish Legal and local angling 
clubs looked at the proposed Swansea 
Bay tidal lagoon (TLSB), it soon became 
apparent that the impacts might far 
outweigh the benefits.

Initially, our interest was in the 
project’s potential impact on Atlantic 
salmon and sea trout in the Swansea 
Bay rivers but there were many other 

environmental issues to reckon with. 
The proposed TLSB comprised a 
U-shaped 9.5 km rock breakwater with 
an array of 16 turbines at its southwest 
corner. The developer claimed this 
would generate 520GWh a year at a cost 
of £1.3 billion. 

Although tides are predictable, 
generation wouldn’t necessarily match 
peak energy demand. Supply would be 
intermittent and variable in timing and 
output. Swansea would therefore meet 
about 0.1 per cent of the UK’s energy 
requirements, which is insignificant. 

However, the project was touted as a 
pathfinder, the first in a suite of lagoons 
around the UK coast in Cardiff, Newport, 
Bridgwater Bay, Colwyn Bay and West 
Cumbria. These other proposed projects 
are much larger, generating altogether 
perhaps as much as 8 per cent of the 
UK’s energy requirements. 

However, there is no guarantee that 
the others will be built; many are in areas 
with greater environmental protections 
than Swansea Bay. Without the others, 
the case for Swansea falls away.

Salmon and sea trout spawn and 
spend their juvenile stage in rivers, before 
migrating to sea as smolts. After one or 
two years feeding at sea, they generally 
return to the rivers of their birth. After 
spawning they return to sea as kelts. 

Few salmon return to spawn a 
second time, but sea trout make the 
return trip many times. On the way out 
as juveniles, on the way back in and out 
as adults and during their time at sea, 
these sea trout must navigate through 
Swansea Bay, past the proposed 
lagoon. Every fish in a population 
would be endangered several times in 
its lifetime by the turbines.

We know that smell and river flows 
play an important role in of the way 
fish recognise and return to their home 
river. But we do not know the precise 
routes they take and time they spend 
in particular areas, which makes 
for difficult and inaccurate impact 
predictions. Our concerns were that:
o  During construction, dredging, 

pumping and pile driving would 
harm and drive fish away

o  During operation, massive, unnatural 
flows would interfere with normal 
migration routes and behaviour. 
Flows through the turbines are likely 
to reach 10,000 cu m per second, 
creating draw zones on incoming 

TIDAL POWER? DON’T FORGET THE FISH

ANGLING TRUST
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tides and jets across the bay on 
ebb tides. Smolts, returning adults 
and kelts could be drawn into the 
turbines and killed or drawn through 
the turbines into the impoundment 
and trapped. Returning adults 
would be driven away from the area 
by unfavourable conditions and 
disorientated fish would be vulnerable 
to increased predation.
Populations of salmon and sea trout are 

already vulnerable. Pressures from projects 
like this could lead to local extinctions 
of these nationally important species.

Our concerns have not been assuaged 
following five years of detailed 
consideration of the plans. Regulators 
have been reticent with their approvals. 
A rushed six-month examination by 
the Planning Inspectorate (PINS) led 
to a Development Consent Order being 
issued in June 2015, with a five-year 
deadline for construction to start, but 
subject to dozens of requirements. 

Natural Resources Wales (NRW) has 
spent five years considering a marine 
licence application, with years of 
argument with the developer about the 
likely impacts on fisheries. It is still a 
long way from determination.

Our primary concern was fish from 
the Swansea Bay rivers Tawe, Neath and 
Afan. However, fish from Usk, Wye and 
Severn, including protected migratory 
species such as allis shad and twaite 
shad, eels and lamprey, are also at risk 
because they are likely to visit Swansea 
Bay on their migrations.

The applicant’s Environmental 
Statement covered a host of other 
potential impacts: coastal processes, 

sediment transport and contamination, 
water quality, intertidal and subtidal 
benthic ecology, marine mammals, 
coastal birds, seascape and landscape 
visual impact, navigation, onshore 
transport, air quality, hydrology and 
flood risk, land quality, noise and 
vibration, cultural heritage, marine 
archaeology and cultural heritage and 
terrestrial archaeology.

We focused on migratory fisheries; 
salmon, sea trout and shad. The 
developer’s models generated varying 
results to predict mortality and population 
effects from turbine encounters that we 
feel lacked detailed evidence about fish 
behaviour in coastal waters. 

We objected to the models and NRW 
declined to accept them, determining 
that annual mortality of salmon and sea 
trout destined for Swansea Bay rivers 
was likely to be 20-25 per cent – a “major 
adverse effect”. 

Furthermore, very few of the dozens 
of requirements in the development 
consent order (DCO), which expires 
in June 2020, have been discharged, 
including approval of the adaptive 
environmental management plan. NRW 
has yet to determine the likely effects on 
relevant waterbodies for the purposes of 
the Water Framework Directive (WFD). 

Should these cause deterioration 
in WFD status or jeopardise relevant 
water bodies achieving good ecological 
status, approval would be precluded. 
Derogations from the WFD are possible, 
but subject to conditions, including: 
“the beneficial objectives served by [the 
project] cannot… be achieved by other 
means, which are a significantly better 

environmental option”. That’s likely to 
be very contentious. 

Derogations from the Habitats 
Directive would require evidence of 
“imperative reasons of overriding public 
interest” (IROPI) for interfering with 
Special Areas of Conservation, including 
several fish species from the Usk, Wye 
and Severn. The developer maintains 
that the project is viable only with a 
generating subsidy in the form of a 
contract for difference (CfD) and strike 
price (SP). After protracted negotiations, 
the UK government decided last June to 
refuse a CfD as it would be poor value 
for money for bill-payers.

The project now looks unlikely to 
proceed. A proposal by Hafren Power 
to build a barrage across the Severn 
similarly failed a few years ago and there 
are lessons to be learned for developers 
seeking to exploit tidal power. 

The UK’s areas of greatest tidal 
range are also our most sensitive, 
protected marine environments. We 
need substantial baseline-monitoring 
programmes about the behaviour 
of migratory fish to build models 
that meet the required standards of 
evidence. Developers should respect 
and collaborate with concerned parties 
to resolve as many contentious issues as 
possible before applying for consent.  

Climate change is the greatest 
environmental threat facing the 
human race, but in our attempts to find 
alternative power sources we must also 
protect species and habitats. o

Mark Lloyd is chief executive of the 
Angling Trust and Fish Legal 

TIDAL LAGOON 
OPTION

(Ebb generation)

Bridgwater Bay

Welsh Grounds

INTERTIDAL 
HABITAT LOSS 
SQUARE KM 
(% of Severn 

Estuary habitat)

16-20 (5-8%)

61-82 (19-26%)

NUMBER OF 
BIRD SPECIES 
SUBJECT TO 
SIGNIFICANT 
DECLINES

9

13

REDUCTION 

Eel, sea and river lamprey  
– River Usk and Wye.

Sea and river lamprey  
– River Severn, Wye and Usk.

POSSIBLE LOCAL EXTINCTION

Twaite shad and salmon  
– River Wye, Usk and Severn.

Twaite shad and salmon  
– River Wye, Usk and Severn.

MIGRATORY FISH
carbon energy, to develop marine 
renewable energy that allows wildlife to 
recover and thrive.

We must learn lessons from offshore 
wind – from the mistakes and from the 
positives. The RSPB believes that with 
the right approach – putting marine 
conservation first – marine renewable 
energy can support the fight against 
climate change. o

Mike Wilkinson is senior conservation 
adviser on tidal range energy at RSPB 

Table adapted from Department of Energy and Climate Change data, 2010
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BLOWING HOT 
AND COLD

T
urkey’s energy demand is 
growing by 4 per cent a year, 
making it one of the world’s 
fastest-growing markets. Turkey 
secures just quarter of its energy 

needs from domestic resources, 
remaining highly dependent on 
imported oil and natural gas. 

But although Turkey is also under 
growing pressure to become greener, 
it sends out mixed messages. It is 
expanding use of coal, planning 80 new 
power stations to double its current 
capacity. Turkey is also one of the few 
countries that has not ratified the 2015 
Paris Agreement. 

At the UN Climate Change Conference 
in Katowice in December, Turkey applied 
to change its status from a developed to 
a developing country, to become eligible 
for financial support for initiatives to 
combat climate change. Having refused 
to ratify the Paris Agreement until that 
status is changed, Turkey left Katowice 
disappointed. 

Notwithstanding, the Turkish 
government has set itself several energy-
policy objectives: 
o  Taking into account increasing energy 

demand and import dependency, 
prioritising energy supply-security 

o  Within the context of sustainable 
development, giving due consideration 
to environmental concerns across the 
energy chain

o  Increasing efficiency and productivity, 
establishing transparent and 
competitive market conditions through 

reform and liberalisation
o  Augmenting research and development 

in energy technologies.
To achieve these objectives, Turkey 

has pledged to diversify its routes and 
sources for imported oil and natural 
gas, to increase the contribution of 
locally sourced and renewable energy, 
to increase its energy efficiency and to 
develop nuclear power. 

Supportive government mechanisms 
have existed for some time. In 2011, 
Turkey launched a Sustainable Energy 
Action Plan, going on to secure 
funding from the European Bank for 
Reconstruction and Development (EBRD) 
for several wind-power projects. 

Turkey has committed to rolling out 
renewable energy and to expanding 
the infrastructure this needs. It plans 
to increase the share of renewables in 
electricity production to at least 30 per 
cent by 2023. To realise this objective, the 
government is implementing supportive 
policies, such as feed-in tariffs and 
investment incentives.

SELF-SUFFICIENCY
Above all, Turkey has been increasing 
its drive towards greater self-sufficiency. 
The country consumes 300bn KW of 
electricity a year. Of this, it generates 
a quarter of its electricity from hydro 
power, a third from natural gas and a 
third from coal. 

Turkey spends an average of $55 billion 
a year on energy imports. Its efforts 
to reduce the contributions from gas 
and coal to well below 30 per cent on a 
sustained basis have been hampered by 
insufficient domestic output, set against 
rising demand. 

To reduce this deficit, the Ministry 
of Energy and Natural Resources plans 
to boost domestic energy production, 
having reformed the energy sector, 
opening it to greater private-sector 
participation and creating a more 
competitive energy market.

However, in the short term, energy is 
becoming more expensive, due to the 
economic problems that have followed 
last year’s devaluation of the Turkish 
lira. Energy prices increased several 
times last year. 

The last increase, in October, raised 
electricity rates for residential consumers 
by 8 per cent and for commercial and 
industrial consumers by 18 per cent. 
Since January last year, Turkey’s natural 
gas prices have increased by 29.5 per 
cent for residential and 54 per cent for 
commercial/ industrial consumers.

As top ten producer of coal, mostly 
lignite, renewable resources and 
geothermal energy, Turkey has limited 
oil and gas resources. Importing these 
is a major factor in its energy current-
account deficit. 

To diversify its energy mix and to 
maximise domestic resources, the 
government has drawn up a road map to 
transform thermal plants and to increase 
output and efficiency in coal production, 
which has grown from 60 million to 
nearly 100 million tons over the past five 
years, hence the 80 new power stations.

Turkey needs to do more to reduce its 
emissions. But is this coal-producing nation 
doing enough to develop the renewables that 

will increase national energy security and cut 
the country’s dependence on imported oil 

and gas? Levent Lezgin Kılınç reports

Renewable energy in Turkey has a 
critical role to play in shifting 
dependence away from fossil fuels. 
Although the region is strategically 
important for oil and natural gas,  
it is well positioned to become a 
diversified energy market in future
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RENEWABLES GROWTH
Policies that are not so green are 
matched by those that are. Turkey’s wind 
electricity generation hit a new daily 
record in September, when wind turbines 
generated 16.8 per cent of the country’s 
total power – highlighting Turkey’s 
increasing renewable energy capacity. 

But not every day is windy. 
Incorporating wind power into existing 
power grids is challenging: fluctuating 
wind speeds and direction mean that 
turbines generate power inconsistently. 

Turkey has announced two new solar 
and wind projects in the Wind Energy 
Renewable Energy Resource Area (YEKA) 
to increase domestic electricity production 
and renewable energy sources. It also 
plans to increase the installed capacity of 
hydroelectric power to 30GW.

So will Turkey make a sustainable shift 
away from non-renewables? 

Progress is shifting, in making 
renewable energy part of the mix. 
Installed capacity of wind energy in 
Turkey increased from 20MW in 2002 to 
4.4GW by 2015. Today, 158 wind energy 
companies are operational in Turkey, 207 
wind energy plants delivering 6.5GW of 
installed capacity. It will add 32 projects 
with 808 MW of installed capacity. 

There is also potential to raise the 

capacity of many existing wind power 
plants, industry experts say. Altogether, 
wind provides roughly eight per cent of 
Turkey’s total installed power capacity 
and 6 per cent of its electricity production. 

Since 2006, Turkey’s wind energy 
sector has attracted $12.3 billion in 
investment, according to the Turkish 
Wind Energy Association. But further 
private investment is needed. Although 
Turkey has strong wind resources, 
onshore and offshore, its deep coastal 
waters demand specialist knowhow. 

Last June, the Ministry of Energy 
launched a tender, inviting applications 

to build and operate a 1,200MW offshore 
wind farm – that would be the world’s 
biggest such operation – at a location yet 
to be determined. 

Turkey’s 2009 Electricity Market and 
Security of Supply Strategy set several 
targets to generate electricity from 
renewable sources. If Turkey meets 
those renewable-energy targets, it will 
generate 275,000-545,000 direct jobs in 
energy. That would cut Turkey’s fossil-
fuel requirements by some 790,000 
tonnes of natural gas, or 464,000 cu 
meters, by 2023.

As with many countries, renewable 
energy in Turkey has a critical role to play 
in shifting dependence away from fossil 
fuels. Although the region is strategically 
important for oil and natural gas, it is 
well positioned to become a diversified 
energy market in future. 

That makes it critical for Turkey to 
use a variety of different energy sources, 
ranging from imported oil and natural 
gas, to renewables to ensure that it 
maintains supply security and continuity 
and to allow it to develop new energy-
transport projects. o

Levent Lezgin Kılınç is the founding 
partner of Istanbul-based commercial 
law firm Kılınç Law & Consulting

DID YOU KNOW?
WHEN IT COMES to being green, Turkey has some 
way to go. It ranks 108th out of 180 countries, 
according to the 2018 Environmental Performance 
Index (EPI), produced by the Yale Center for 
Environmental Law and Policy. 

Turkey produces 31 million tonnes of waste 
every year, of which it recycles just 11 per cent. 
However, Turkey is trying to do better. In January, a 
new environmental law came into effect charging a 
mandatory fee for plastic bags, rather than give 
them out for free – it’s a small step, but a 
positive one. o

Hydropower generates a quarter of Turkey’s electricity needsSH
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SAVE OUR SEAS

T
he UK must do much more to 
prevent waste reaching our seas, 
both at home and internationally, 
halting our exports of waste to 
countries with a poor track record 

in recycling, the Environmental Audit 
Committee has urged. 

Its Sustainable Seas report pulls 
few punches, urging the UK to rethink 
a “sea-blind” attitude that is failing 
to tackle the amount of waste ending 
up in our oceans through waterways, 
sewers and drains – including 
nutrients from fertilisers, mismanaged 

waste and contaminants such as 
oils, pharmaceuticals, untreated 
sewage, mismanaged waste, fertilisers 
and pesticides, heavy metals and 
radioactive material. 

Plastic accounts for some 70 per 
cent of litter in our oceans the report 
says – and unless we act now to tackle 
the problem, the volume will treble 
within a decade.

The report urges the government to 
set legally binding water-quality targets, 
with clear milestones to reduce chemical 
pollutants from land-based sources. 

It wants the government to ban 
plastics that are difficult or impossible 
to recycle and to bring forward the 
2042 deadline to eliminate avoidable 
plastic waste. That means expanding 
and speeding up deposit-return systems 
and doing more to make retailers and 
manufacturers take responsibility for 
the waste they generate.

“More than 80 per cent of marine 
pollution is from land-based sources,” 
the committee points out. “We are 
treating our seas as a sewer. Most of the 
action required to protect the seas relies 
on action on land.”

The report goes on to consider the 
impact of climate change, which is 

The UK must act now to stamp out ocean waste, a new report 
from the Environmental Audit Committee has urged
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SAVE OUR SEAS
FACTS AND FIGURES
 
70% of the earth is covered by oceans

3 BILLION people make their living from the seas

40% of oceans threatened by human activities

6.8 MILLION SQ KM the UK’s ocean jurisdiction

£ TRILLIONS biodiversity value of the oceans to the UK economy

A rise of 1°C in temperature will 
increase the prevalence of 
pathogens and parasites, resulting 
in at least a 20 per cent decline in 
populations of mussels, shrimp, 
squid and other marine mammals

driving species to migrate and creating 
local impacts such as coral bleaching.

“A 2°C temperature rise above pre-
industrial levels will significantly harm 
biodiversity and fish stocks and destroy 
nearly all coral reefs in the world,” it 
says. “The impacts on marine ecology 
risk being particularly pronounced.

“Species affected by climate change 
include krill and plankton, which, if 
removed from the marine food chain, 
could lead to a one-third decline in 
populations of larger predators, including 
polar bears, walruses, seals, sealions, 
penguins and seabirds. Increased ocean 
temperatures are also likely to see large 
reductions in fisheries stocks.

“A rise of 1°C in temperature will 
increase the prevalence of pathogens 
and parasites, resulting in at least a 
20 per cent decline in populations 
of mussels, shrimp, squid and other 
marine mammals.”

The report names climate change, 

overfishing and pollution as the three 
greatest threats to the world’s oceans. 
However, it expects demand for 
resources and growth in deepsea mining 
to exacerbate those pressures. 

It concludes: “Urgent action is needed 
to meet the Paris Agreement on climate 
change to limit warming to 1.5 degrees 
Celsius. The government must not delay 
in implementing the Committee on 
Climate Change’s advice on how to meet 
the ambitions of the Paris Agreement 
and set out its plans for this in the first 
half of 2019. 

“This should include setting a net- 
zero emissions target by 2050 at the 
very latest.” o
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IRISH WATER TACKLES 
CRYPTOSPORIDIUM 
THREAT IN STILLORGAN
Irish Water has installed Ireland’s largest UV disinfection 
plant on the outskirts of Dublin, the first stage of  
modernising the largest remaining open reservoir in Europe. 
Barry Hopton reports

V
artry Water Supply Scheme 
provides drinking water for more 
than 200,000 consumers in 
Ireland’s capital city, Dublin. 
Built in the 1860s, it treats raw 

water from two reservoirs and delivers it 
via 40km of trunk mains to an open-
storage reservoir system in Stillorgan – 
the largest remaining open reservoir in 
Europe – in Dún Laoghaire, Dublin.

In 2015, the Irish Environmental 
Protection Agency’s (EPA) placed 
Stillorgan Reservoir on its remedial action 
list due to the risk of contamination by 
Cryptosporidium, which presents a public 
health risk. The then newly formed Irish 
Water, which operates the reservoir in 
conjunction with Dublin City Council, set 
out to solve the problem quickly. 

It decided to take a two-stage approach, 
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of egg about 5µm in diameter with a 
tough outer shell that protects it from the 
environment – which find their way into 
drinking-water sources. 

A conventional water-treatment 
plant normally removes the oocysts, 
but there is potential for post-treatment 
contamination entering open-storage 
reservoirs such as Stillorgan.

Cryptosporidium oocysts are 
resistant to normal chlorine dosing 
levels and other oxidising biocides and 
physical barriers, like microfiltration or 
ultrafiltration, are widely used for as a 
control measure. 

A 2004 World Health Organisation 
report flagged up a 3-log (99.9 per cent) 
inactivation of Cryptosporidium by 
ultraviolet irradiation at a UV dose of 
less than 10mJ/cm2 – a significantly 
lower dose than it takes to inactivate 
most bacteria – and this was borne out 
by experience in the US where UV at a 
validated dose of 12mJ/cm2 has been 
used for Cryptosporidium control for 
more than a decade. 

SOLUTIONS 
Due to the requirement for a quick 
provision of a suitable control measure in 
Stillorgan Reservoir, Irish Water looked to 
provide a suitable UV solution, having met 
the required raw water parameters; colour, 
UV transmissivity and hydraulic flow.

Irish Water commissioned engineering 
consultant Ryan Hanley to design 
and manage the Stillorgan Reservoir 
disinfection upgrade. The challenge 
was to design the largest fully automatic 
UV plant in Ireland within the existing 
reservoir’s Valve House. 

There were severe spatial constraints 
within the Valve House and the project 
also demanded complex interfaces 
with an existing live 900mm trunk-
distribution manifold, which was 
required to provide uninterrupted supply 
to a large area of Dublin City during the 
project works. 

In parallel with installing the new UV 
system, the existing chlorination system was 
to be modified to a marginal chlorination 
system, relocating the chlorine-dosing 
points downstream from the UV reactors, 
which improves control of chlorine 
residuals in the distribution system and 
reduces chlorine usage significantly.

Irish Water appointed Veolia Water 

Ireland as the principle contractor, and atg 
UV Technology, as the selected UV-system 
supplier, working to develop a suitable 
design to handle a flow of up to 240Ml/d. 

The new UV plant was to be installed 
in an existing plant room that had 
a restricted pipe gallery. Atg UV 
Technology carried out an in-depth 
CFD study of the UV installation and 
piping network to make sure that 
the tight installation space did not 
restrict performance, and developed a 
design based on utilising three SX-
1873-30 UV reactors operating as duty/
assist/standby, in a configuration that 
minimised the size of UV reactors, 
actuated flow-control valves, pipes, 
fittings and flow measurement. 

This made it possible to install the UV 
system without adding substantial building 
and installation costs. It also allowed a 
more efficient use of power consumption, 
reducing the operating costs. 

Each reactor is equipped with eighteen 
ultra-efficient 7.3kW UV lamps featuring the 
latest medium-pressure lamp technology. 

EFFECTIVENESS
The efficacy of UV disinfection is 
dependent on the dose of radiation 
required to handle the microbiological 
load and the ability of the UV equipment 
to deliver that dose consistently. That 
depends on the output of the UV lamps, 
the UV transmissivity (UVT) of the water 
and the design of the UV reactor. 

To ensure that UV systems meet these 
requirements, most European countries 
have adopted the 2006 Ultraviolet 
Disinfection Guidance Manual issued 
by the US EPA Office of Water, which 
requires independent third-party 
validation testing by biodosimetry. 

This determines the log inactivation 
of specific challenge micro-organisms 
passing through a UV reactor delivering 
a corresponding Reduction Equivalent 
Dose (RED). 

The UV control system must maintain 
this RED over the full range of works 
flows and UV transmissivities by 
monitoring UV intensity in each reactor 
and automatically adjusting the dose. 

Not all UV reactors can achieve this, 
but the ultra-compact UV systems at 
Stillorgan are designed to meet these 
validation protocols and the latest UK, 
Irish and European drinking-water 

DR I N K I N G  WA T E R

starting with immediate installation 
of treatment to remove the threat from 
Cryptosporidium, then launching a 
longer-term capital project to construct a 
new, covered reservoir on the site. 

Cryptosporidium is a parasitic 
protozoan that causes cryptosporidiosis 
in humans when its eggs or oocysts are 
consumed in poor drinking water. This 
is an illness characterised by diarrhoea, 
often accompanied by stomach pain, 
nausea or vomiting, a high fever, 
dehydration and weight loss. 

Once infected, healthy people 
usually recover quickly but those with 
other medical conditions may be more 
seriously affected; cryptosporidiosis can 
be fatal, especially for those receiving 
chemotherapy or for other immune-
compromised patients. 

The pathogenic infection cycle begins 
with infected animals excreting the 
organism in the form of oocysts – a sort 

Stillorgan Reservoir
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regulations, including the recent WIMES 
801.B specification guidance for closed-
vessel drinking-water UV systems.

As part of the upgrade, the SCADA 
system was modified to incorporate digital 
screen mimics of the new UV primary 
disinfection system, the reconfigured 
chlorine disinfection and additional flow 
measurement and controllers. 

It included providing continuous 
monitoring UVT and chlorine residual 
instrumentation with automatic control 
to modulate input power from 40 per cent 

to 100 per cent, to match the operational 
power to varying flow rates and seasonal 
water-quality changes. 

“The successful implementation of 
the €3.4 million UV disinfection project 

has meant that Stillorgan reservoir was 
successfully removed from the Irish EPA’s 
Remedial Action List, says Irish Water 
project manager William McKnight. 

“[It also] allows for the construction of 
the new, covered reservoir to commence, 
with a projected completion date of 2020. 
Once completed, the final scheme will 
ensure a safe, reliable water supply to 
more than 200,000 people in Dublin.” o

Barry Hopton is municipal business 
manager at atg UV Technology

UK-BASED BLUEWATER Bio has won 
a £27.9 million contract to upgrade the 
Tubli Bay wastewater plant in Bahrain, 
commissioning in spring 2021. UK Export 
Finance supported the deal, providing a 
loan to Bahrain’s Ministry of Works that 
covers the cost of the contract. 

Tubli Water Pollution Control Centre 
(WPCC) lies west of Tubli Bay, south of 
Bahrain’s capital, Manama. The plant is 
part of a mixed land-use site off Shaikh 
Isa bin Salman Highway. 

The largest operational waste-
treatment plant in Bahrain, Tubli WPCC 
treats mainly municipal wastewater, 
which has been pumped down from 
Manama, home to around 1.4 million 
people. Commissioned in 1982, the plant 
expanded over several phases, reaching 
its original design capacity in 2007.

At that point, the plant started 

to operate below par, being heavily 
overloaded. As an interim measure, 
the plant completed the first phase of 
an upgrade to its enhanced activated-
sludge process, HYBACS, in 2013. 
Bluewater Bio’s latest contract concerns 
the second phase of the upgrade. 

Bahrain will use treated wastewater 
from the plant for irrigation but surplus 
treated water will enter the sensitive 
receiving waters of Tubli Bay, an 
internationally registered RAMSAR site 
that has several sites of scientific interest. 

The plant’s process comprises 
preliminary, physical, and secondary, 
biological, treatment and clarification. The 
preliminary treatment includes screens 
and grit removal for incoming effluent. 

The WPCC has two separate 
secondary treatment plants; the 
HYBACS system, manufactured by 

London-headquartered Bluewater Bio, 
and a series of aeration lanes operated 
by the Bahraini ministry. 

Phase one of HYBACS is already 
operating. The second phase of 
HYBACS will start shortly, helping to 
reduce the load on the aeration lanes.

Bluewater Bio commercial director 
Fergus Rooksby says the expansion will 
use HYBACS technology to convert two 
of these aeration lanes. Using HYBACS 
will increase the lanes’ capacity to two 
and a half times their current level. The 
technology has been used in more than 
80 sites around the world. 

The company develops its own 
innovations but targets other markets, 
looking for complementary IP, licence 
opportunities and partnerships. It aims 
to grow its water treatment, re-use and 
monitoring provision, working across the 
water, wastewater and process industries, 
pursuing this aggregation strategy.

 “We’re really proud of this project 
and our work will have a significant 
impact on the lives of countless people 
in the area by dramatically improving 
the quality of treated water for reuse 
across the country,” Mr Rooksby says. 

“Our growing technology 
portfolio focuses primarily on the 
rapid upgrading, optimisation and 
monitoring of water and wastewater 
treatment plants. Furthermore sensitive 
receiving waters in the bay area 
including a RAMSAR site will also 
benefit from the upgrade.” o

BLUEWATER BIO LANDS BAHRAIN CONTRACT
WAS T E  WA T E R  T R E A TM EN T

UK firm wins £28 million contract to upgrade Tubli Bay 
wastewater-treatment plant
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HYBACS at Tubli WPCC, Bahrain

Stillorgan Reservoir
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WHO OWNS THE UK’S WATER
TOP 20 SHAREHOLDERS

1 11

3 13

5 15

7 17

9 19

2 12

4 14

6 16

8 18

10 20

CK HUTCHISON UNIVERSITIES SUPERANNUATION SCHEME

YTL BLACKROCK

COMMONWEALTH BANK OF AUSTRALIA GOVERNMENT OF CHINA

CORSAIR CAPITAL

DEUTSCHE BANK HERMES

GOVERNMENT OF ABU DHABI

CANADA PENSION PLAN UBS

GOVERNMENT OF SINGAPORE GOVERNMENT OF KUWAIT

BT PENSION SCHEME, MANAGED BY HERMES

LAZARD

COUNTRY: Cayman Islands
WATER COMPANY: Northumbrian Water, Southern Water
WHAT/WHO: Multinational, owned by Li Ka-shing family

COUNTRY: UK
WATER COMPANY: Thames Water, South West Water
WHAT/WHO: UK university staff pension scheme

COUNTRY: Malaysia
WATER COMPANY: Wessex Water
WHAT/WHO: Multinational, owned by Yeoh family

COUNTRY: US
WATER COMPANY: Severn Trent, United Utilities, South West Water
WHAT/WHO: Investment fund

COUNTRY: Australia
WATER COMPANY: Anglian Water, Severn Trent, United Utilities, South West Water
WHAT/WHO: Bank

COUNTRY: China
WATER COMPANY: Thames Water, Severn Trent, United Utilities
WHAT/WHO: Sovereign wealth fund

COUNTRY: US
WATER COMPANY: Yorkshire Water
WHAT/WHO: Private equity firm

COUNTRY: Canada
WATER COMPANY: Thames Water
WHAT/WHO: Investment fund, BC public sector pensions and insurance

COUNTRY: Germany
WATER COMPANY: Yorkshire Water, Severn Trent, United Utilities, South West Water
WHAT/WHO: Bank

COUNTRY: UK
WATER COMPANY: Southern Water
WHAT/WHO: Investment fund

COUNTRY: Canada
WATER COMPANY: Thames Water
WHAT/WHO: Pension fund, Ontario public-sector workers

COUNTRY: UAE
WATER COMPANY: Thames Water
WHAT/WHO: Sovereign wealth fund

COUNTRY: Canada
WATER COMPANY: Anglian Water
WHAT/WHO: National pension plan and social insurance programme

COUNTRY: Switzerland
WATER COMPANY: Southern Water, Severn Trent, United Utilities, South West Water
WHAT/WHO: Bank

COUNTRY: Singapore
water company: Yorkshire, Severn Trent, United Utilities
WHAT/WHO: Sovereign wealth fund

ONTARIO MUNICIPAL EMPLOYEES RETIREMENT SYSTEM

BRITISH COLUMBIA INVESTMENT MANAGEMENT CORP

COUNTRY: Kuwait
WATER COMPANY: Thames Water
WHAT/WHO: Sovereign wealth fund

COUNTRY: US
WATER COMPANY: Southern Water
WHAT/WHO: Institutional investors

JP MORGAN ASSET MGMT INSTITUTIONAL INVESTORS
COUNTRY: UK
WATER COMPANY: Thames Water
WHAT/WHO: Pension fund

COUNTRY: US
WATER COMPANY: Severn Trent, United Utilities, South West Water
WHAT/WHO: Investment fund

COUNTRY: Australia
WATER COMPANY: Yorkshire Water
WHAT/WHO: Pension fund

NEW SOUTH WALES PUBLIC-SECTOR PENSION SCHEMES

TOTAL  
OWNERSHIP

7%

TOTAL  
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2%

TOTAL  
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5%
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2%

TOTAL  
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TOTAL  
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TOTAL  
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3%
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2%
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3%
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2%
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6%
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2%
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4%
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OWNERSHIP

2%
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TOTAL  
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2%

RESEARCH: CORPORATE WATCH, DECEMBER 2018
DATA SOURCE: COMPANY ACCOUNTS, ANNUAL REPORTS, OWNERSHIP DOCUMENTS AND CORPORATE DATABASES
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E
very year, the Water Informatics 
Science and Engineering Centre for 
Doctorial Training (WISE CDT) 
admits 20 PhD candidates, who 
complete a taught year at the 

University of Exeter, then go off to complete 
their research at their host university. 

WISE CDT PhD candidates also join a 
week-long summer school that sets 
practical challenges and tests their 
creativity. This year’s Summer School host 
Cardiff University challenged the PhD 
students to design an educational board 
game around the theme of water security. 

The mission was to create a game that 
was fun to play and educational. Armed 
with pens, paper, cardboard, dice and 

other game-development items, the 
students received a quick introduction to 
game-development theory, using some of 
the world’s most popular board games to 
stimulate and inspire. 

The tutor gave the PhD students an 
open-ended remit, rather than set 
boundaries that might impede their 
creativity and thought processes. 
However, they were encouraged to 
consider game aspects such as flow, which 
determines how immersed the players 
become, and the educational aspect of the 
game. If a game is not enjoyable, no one 
will want to play it to learn from it.

Divided into six teams, the 29 students 
had 14 hours to work on their game during 

summer-school week, juggling the 
assignment with talks from industry and 
academia, field visits and social events. 
The games were assessed on three 
categories: playability, learning outcomes, 
and having clear rules, and were judged 
by an academic expert panel. 

The exercise yielded six innovative, 
very different games; Water Quest, 
Circulate, The Water Board, Riverlution, 
Panta Rhei and Hydropolis. 

Water Quest is based on a fictitious 
continent, with features such as rivers, 
lakes, glaciers, and aquifers, that is 
surrounded by oceans. Each player 
begins with a science, resource and 
infrastructure card, and tokens that 
represent money. 

Players start on a resource-abstraction 
square, indicated by their resource card, 
and can move around the board in any 
direction. Players trade with each other to 
obtain a complete set of cards, which they 
can then exchange for a resource. 

At the end of trading, a challenge card 
is uncovered, introducing a real-world 
issue or natural hazard, applied to all 

GAMES WITHOUT FRONTIERS
How easy is it to develop a board game 

that is educational, challenging and 
fun, to teach students to understand 
water security? That’s the challenge 

that the WISE CDT summer school 
set a group of PhD students. 
Michaela Bray reports

SHUTTERSTOCK.COM
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players. This element of uncertainty can 
change the players’ fortunes in an instant.

Circulate uses interconnectivity 
among communities as its theme. The 
players start the game with a river bag of 
clean-river tokens. Each player throws a 
die to determine how many tokens can be 
abstracted from the river. They must then 
decide how to use their tokens, to provide 
a village with water, produce crops, 
develop the village and treat waste water. 

Each of these actions produces waste 
water, which is placed into the river bag. 
When each player has completed their 
turn the river bags are passed to the 
player on the left, emphasising how 
water resources can be affected by 
neighbouring communities upstream. 

In The Water Board game, each player 
is a mayor of a city in a fictitious 
developing country that relies on 
international aid to provide for the city’s 
citizens. Players must meet the annual 
needs of the people, by developing the 
city infrastructure and industries 
providing, clean water, energy and food. 

As the city develops, maintenance 
costs increase, and accumulating 
environmental impacts must be 
accounted for. To win, the players must 
meet a set of development objectives, 
while minimising environmental impact 
and maximising economic growth.

Riverlution starts with the premise that 
everything generates a water footprint. 
The objective is to create and sustain 
settlements by supplying them with water. 
If a settlement is built on a tile that does 
not have a water source it must be 
connected to another settlement with a 
water resource by building pipelines. 

Although the pipelines are created by 
an individual player, the pipe is a 

The mission was to create a game 
that was fun to play and 
educational. Armed with pens, 
paper, cardboard, dice and other 
game-development items, the 
students received a quick 
introduction to game-development 
theory, using some of the world’s 
most popular board games to 
stimulate and inspire

resource that any of the other players can 
use. As the settlement grows it discharges 
more pollution into the river, which 
affects all the players. A settlement that 
has no clean water perishes and is 
removed from the game. Event cards add 
a layer of insecurity, their impact on the 
players depending on the how polluted 
the water already is.

Panta Rhei encourages collaboration 
as players strive to reach their maximum 
development index, without polluting 
and destroying the environment. Each 
player must develop their country on the 
board by providing water, to produce 
food and energy. With development 
comes environmental impact, affecting 
all the players. 

The players must avoid creating 
adverse conditions for neighbouring 
countries that destabilise the region, 
such as extreme inequality or famine, 
which could provoke rioting. The game is 
forfeited if the development gap between 
the countries becomes too large, or if 
decisions by neighbouring countries 
reduce one country to the lowest 
development index. 

Winning is only possible if you 
develop without exploiting other 
developing countries.

The aim of Hydropolis is to grow a 
newly founded city into a megacity by 
careful managementof resources, 
investment in infrastructure and 
protecting the growing population from 
natural hazards. 

Each of the four sides of the board 
represents a season. As players pass 
through a season they encounter different 
opportunies or hazards associated to that 
season, bringing benefits or causing loss 
of infrastucture and devlopment points.

And the winning game was… Hydropolis. 
All six games scored highly on the 

educational criteria, incorporating 
real-world tensions between economic 
and social development and their 
environmental implications. The games 
were fun to play and the students 
certainly had fun creating them. 

However, the exercise was not just 
about having fun; complex issues 
surrounding water security are difficult to 
communicate. We often discuss them in a 
dry, academic manner. 

Designing, creating and testing these 
board games offered the WISE students a 
different way to think about the problem. 
It also encouraged them to explore new 
ways to engage with non-scientific/
engineering audiences about these 
difficult issues. 

Now that the summer school is over, 
the games have not been packed away. 
WISE CDT wants to develop these games 
as an educational tool for schools. We are 
planning to work with educators to refine 
the games to achieve clear learning 
outcomes and to test them with players of 
different ages. This will help us to 
fine-tune the games’ playability and 
educational content, and to work out 
what age range they suit. Having made 
these refinements, we hope to distribute 
the games across schools in Cardiff, Bath 
Bristol and Exeter.

WISE CDT was set up in 2013, by the 
Universities of Bath, Bristol, Cardiff and 
Exeter. CIWEM accredited the programme 
last summer. o

Michaela Bray is Chair RMetS Welsh 
Local Centre at Cardiff University School 
of Engineering and incoming chair of 
CIWEM in WalesStudents playing Water Board

WaterGames.indd   2 29/01/2019   14:29



36

CIWEM News

LEAVING THE EUROPEAN UNION 
could have a major effect on how we 
manage our environment in the UK. Many 
measures that have protected our natural 
environment or reduced pollution of 
water or air stem from EU enforcement 
mechanisms forcing government’s hand. 

When we leave, the UK government 
will be responsible for environmental law 
and policy for the first time in decades. 
This offers significant opportunities to 
tailor protection to our national needs.

But, given the loss of the power of the 
EU to enforce environmental compliance 
by member states, it could also 
jeopardise the environmental progress 
we have made, unless the UK sets up a 
similarly empowered organisation.

During the UK’s membership of the 
EU, Europe’s institutions have scrutinised 
and enforced our implementation of 
environmental law. The European 
Commission (EC) is a vehicle for 
complaints by individuals and can 
investigate breaches of environmental law. 

On identifying a breach of 
environmental law by a member state, it 
will issue a warning. The case can then 
be referred to the Court of Justice of the 
European Union (CJEU), which can issue 
a legal ruling, including fines. 

As the EU Withdrawal Act passed 
through parliament, an amendment 
was added to provide for a new 

PROPOSED WATCHDOG  
IS NEUTERED AT BIRTH

Will the proposed funding and governance structures 
for the Office of Environmental Protection create the 

world-leading regulator we’ve been promised? Sadly 
not, say CIWEM head of policy Alastair Chisholm 
and senior policy adviser Heather Gardner

POLICY

environmental watchdog and to embed 
environmental principles into UK law 
in a new Environment Bill, seeking to 
replicate the functions of EU institutions. 

Last summer, the government 
consulted on the environmental 
principles, which include how to 
transfer them into UK law and the new 
environmental watchdog’s structure 
and powers. The consultation attracted 
a staggering 176,000 responses, 
demonstrating just how important this 
issue is to the public. 

DRAFT BILL 
The new Environment (Principles and 
Governance) Bill, the first environment 
bill in over 20 years, is groundbreaking, 
the government claims. It says the 
bill will “put environmental ambition 
and accountability at the heart of 
government” and “create a new 
environment body to make sure that we 
succeed”, that “could take direct action 
to address the biggest environmental 
priorities of our age”. 

The bill requires the Secretary of 
State to prepare a policy statement on 
environmental principles, including 
polluter-pays and precautionary 
principles, to present to Parliament. 

It includes provision for annual 
environmental monitoring, through 
published Environmental Improvement 

Plans (EIPs). These EIPs set the statutory 
basis of the 25 Year Environment Plan, as 
it will form the first EIP. 

The government will have to update 
the EIP every five years, setting long-
term targets for restoring nature that 
are similar to climate-change reporting, 
reporting progress to Parliament. 

This is very welcome. However, unlike 
climate-change targets, EIP targets will 
not be legally binding. But if the targets 
set aren’t binding, how can we hold the 
government to account?

The bill also establishes the Office of 
Environmental Protection (OEP). This 
scrutiny and enforcement function is the 
new bill’s most anticipated provision. 
The OEP will monitor how we implement 
environmental law, “objectively, 
impartially, proportionately and 
transparently”. 

The OEP will also advise the 
government on changes to environmental 
law and matters relating to the 
environment. It will have the power 
to issue information notices, decision 
notices and, critically, to take to court 
any public authority that breaches 
environmental law. 

CRITICISMS
Environmental organisations’ concerns 
have focused on whether the body would 
be truly independent of government, and 
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whether it would replicate the CJEU’s 
authority, issuing fines on government 
for non-compliance. 

Predictably, the bill fails to give the 
OEP the independence it needs. CIWEM 
called for the new watchdog to be funded 
by  an instrument of Parliament, not 
the government. This would give it the 
independence to effectively investigate 
breaches of environmental law – and 
enable it to wield the ultimate sanction, 
fining a government or public body 
for serious or repeated breaches of 
environmental laws. 

The proposed OEP can take public 
authorities and the government to court, 
as CIWEM called for, but cannot issue 
fines. So where is the serious deterrent to 
comply with environmental law?

The bill proposes that the Secretary of 
State for the Environment will appoint 
the OEP’s chair and non-executives, and 
set its budget and pay. 

The proposal creates a public body 
that is effectively a branch of government 
– its funding and remit at the mercy of 
current and future governments – not a 
world-leading independent body.

The government argues that a 
body accountable to Parliament 
rather than the executive, and able 
to take enforcement action would be 
“inappropriate in constitutional terms 
and without precedent”. It also suggests 
that a body of Parliament would be less 
transparent and subject to oversight than 
an arms-length body of the executive.

This argument is flimsy; how is the 
lack of precedent relevant when, as 
is said so often these days, we live in 
unprecedented times? No member state 
has left the European Union and its SH
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effective environmental-enforcement 
mechanisms. And we have never faced 
environmental challenges of this 
magnitude and multitude. 

The lack of precedent means we would 
need greater care and consideration 
in designing and bedding-in a new 
organisation as an instrument of 
Parliament. But we need it to be strong, 
regardless of what’s gone before. 

Claims of constitutional 
inappropriateness are a red herring. 
The government justifies itself, saying 
fines take money from departmental 
budgets – but fines could and should 
deter transgressions. It is disingenuous 
to argue that public shaming is enough 
– we see evidence, daily, that public 
criticism is water off a duck’s back. 

If it is not independent, the OEP 
cannot act as a watchdog, seriously 
weakening our environmental 
protections when we leave the EU. 

LOOPHOLES
Legal jargon offers the government 
some major loopholes on the 
environmental principles. The bill 
requires ministers of the crown 
only to “have regard to” these 
when making decisions. It says 
environmental principles need  
not apply to decisions on public 
spending, or “any other matter” 
that government specifies. At also 
says the Secretary of State can 
revise relating policy statement  
at any time.

We are being offered a 
supposedly “independent” 
body, funded and constituted 
by government, that cannot 
levy fines and that is powerless 
against the wax and wane of 
short-term political priorities 
despite acting as an arbiter of 
tricky, long-term responsibility. 
It is working to principles that 
government may consider – or 
disregard when it’s a question of 
money, or when it’s inconvenient 
to abide by the rules.

The Environment Bill will 
be introduced in the Queen’s 
Speech in May, and the full 
draft published in the next 

parliamentary session. By the time you 
read this article, the clauses pertaining 
to the principles and governance will be 
undergoing their pre-legislative scrutiny.

This process will reveal gaping holes 
in what should have been and – like the 
Climate Change Act of ten years ago – 
could have been, a world-leading piece of 
environmental legislation. o

The bill will “put environmental 
ambition and accountability at the 
heart of government”, “create a 
new environment body to make 
sure that we succeed”, and which 
“could take direct action to address 
the biggest environmental priorities 
of our age”
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MEET OUR MEMBERS: ALEX WILSON

SNAPSHOT CV
ALEX STARTED studying for a degree in civil 
engineering in 2010. He joined the rivers and 
coastal team at Atkins’ Warrington office on a 
student placement in 2012 and stayed on, working 
part time, until he graduated in 2014.

Since then, he has also completed a part-time 
Master’s degree, focusing on hydraulics and 
sediment-management research. Having gained his 
chartership late last year, Atkins promoted Alex to 
engineer, where he remains part of the Warrington-
based rivers, dams and maritime team. o

Warrington-based Atkins engineer Alex Wilson is 
celebrating a promotion, having successfully gained 
MCIWEM, C.WEM and CEng chartership late last year. 
Here is how he did it

TELL US A BIT ABOUT YOURSELF, ALEX
I have worked on fluvial and coastal flood-
risk management schemes of varying 
sizes at Atkins, including detailed design, 
technical co-ordination and later project 
management. My projects have included 
the service diversions and design on the 
£31m Mytholmroyd flood-alleviation 
scheme and technical co-ordination 
for the 500-ha Outstrays to Skeffling 
managed realignment.

Early in my career, I learned how to 
undertake economic appraisals and 
business cases for flood-risk management 
projects. Three years ago, I drafted a 
paper on the complex Skirting and 
Whangs Beck project appraisal that was 
presented at Flood and Coast 2016. 

Since then, I’ve progressed to managing 
projects’ economics and business 

cases. This has included managing the 
optioneering, hydrology, modelling and 
engineering for the Howden Dyke pumping 
station refurbishment, which protects 

more than 250 residential properties. I 
have also worked on numerous asset-
management projects across the north 
of England, including decommissioning, 
maintenance and repairs. I led and 
managed the confined-space inspections, 
reporting and remediation design of 
11 culverts as part of the Calder Valley 
Asset Recovery Programme following the 
Boxing Day 2015 floods.

WHAT MADE YOU DECIDE TO APPLY FOR 
MULTIPLE ACCREDITATIONS? 
Because I am a civil engineer, the 
combination of CEng and C.WEM 
accreditations is reflective of the range of 
work I do to design, manage and co-ordinate 
projects in sensitive water environments. 

I chose to apply for MCIWEM as it 
encapsulates the work I do, and the 
organisation also represents the hydraulic 
modellers, hydrologists and environmental 
scientists I work with on a daily basis. 

HOW WILL THESE PROFESSIONAL 
ACHIEVEMENTS BENEFIT YOUR CAREER?
Gaining MCIWEM and C.WEM 
demonstrates commitment to the 
industry and to my own professional 
development. It also demonstrates 
my competence, environmental and 
engineering credentials and specialist 
knowledge to clients and colleagues. 
Atkins has recognised both these things 
and I’ve since been promoted from 
assistant engineer to engineer.

HOW DID YOU PREPARE FOR THE 
ACCREDITATION INTERVIEW AND 
PRESENTATION?
To prepare for the interview and 
presentation, I spoke with colleagues 
who had recently been through the 
process, reviewed my previous work 
and read through the position papers 
on the CIWEM website. I prepared 
my presentation before I knew my 
application had been accepted and 
drafted a script. 

Reading through the script repeatedly, 
I refined it to more natural spoken 
language and committed it to memory. 
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HOW IMPORTANT WAS MENTORING TO 
PREPARE FOR THE INTERVIEW?
I have found it very beneficial, 
throughout my career, to have mentors. 
They have helped in a range of ways, 
from providing the project opportunities 
to satisfy objectives to coaching me in 
preparation for professional review. 

My mentors arranged a mock 
interview, which helped to improve  
my confidence, and offered me valuable 
feedback to refine my presentation  
and style.

HOW DID YOU FEEL ON THE DAY?
I felt calm, as I was well prepared, 
although still a little apprehensive. The 
panel was friendly and welcoming, 
but clearly highly experienced and 
knowledgeable. But on my journey home, 
after my interview, I did reflect on points 
that I felt I could have answered better. 

WHICH OF THE PANEL’S QUESTIONS 
SURPRISED OR CHALLENGED YOU MOST?
I was asked to speak about 
environmental trends and legislation. 
Initially, I was surprised by how wide 
and open the question was. However, I 
was able to draw on my preparation to 
discuss a particularly environmentally 
sensitive project I am working on and 
to reference some information from the 
position papers I had read. 

WHAT DO YOU WISH THE PANEL HAD ASKED?
I would have liked to have been able 
to expand on the interesting issues 
raised in the position papers I read 
as preparation, such as the risks and 
management of fracking. I would also 
have liked the panel to have asked more 
about some of specific areas in which 
I’ve gained experience, which would 
have allowed me to demonstrate my 
range of experience and innovation in 
more detail.

WHAT’S YOUR NEXT CHALLENGE? 
The last 12 months has presented some 
challenges – I got married, then I got 
chartered and now I’ve moved house. 
Now, I’m looking forward to undertaking 
the design co-ordination for the 
tunnelling element of the £85 million 
Oxford Flood Alleviation Scheme. o

RIVERS AND COASTAL GROUP 
PLAN DELFT STUDY TOUR

CIWEM’S RIVERS AND Coastal Group 
(RCG) is heading to the Netherlands 
for this year’s study weekend,  
writes Hannah Cooper 

RCG’s annual study weekend brings 
together young river and coastal 
professionals, both current and 
aspiring CIWEM members, for a series 
of lectures, workshops, site visits and 
social activities. We have organised 
this international study weekend as 
part of the celebrations for this year’s 
70th anniversary of the CIWEM Rivers 
and Coastal Group. 

The theme of the weekend is 
planning and innovation within the 
water sector, using Dutch case studies, 
to stimulate discussion about how we 
might adopt these ideas in the UK.

The study weekend will take place 
in Delft in the Netherlands, allowing 
delegates to visit the area’s innovative 
defences that are unlike any in the 
UK. We will travel to the Sand Engine 
off the coast of Delftland and the 
Maestlantkering storm-surge barrier, 
near Rotterdam. 

Delft lies around 50km southwest of 
Amsterdam. It is easy to reach, with a 
regular train service from Schiphol airport. 

The Sand Engine, off the coast of 
Delftland, was constructed in 2011. It 
is an example of working with natural 
processes to reduce flood risk. The 
Maestlantkering storm-surge barrier 
automatically closes when flooding 

is forecast in Rotterdam. The study 
weekend will take place over the 
weekend of 21-23 June 2019. Confirmed 
speakers so far include senior figures 
from Delftares and AECOM. Our study 
weekends are always popular and 
fully subscribed; be sure to book soon 
for this year’s event. 

Last year, the group visited Durham 
and the northeast, spending the 
weekend discussing responsible water 
management. We explored a range 
of topics including blue-green cities, 
water-resource management and 
climate-change adaption. 

Last year’s site visits included 
Witton Gilbert flood-alleviation 
scheme and the urban retention 
basins in Newcastle Great Park. The 
trip to Witton Gilbert flood-alleviation 
scheme site offered us an excellent 
opportunity to see how solutions can 
be implemented in constrained areas. 

Thank you to all who helped to 
make the weekend such a success, 
especially to Jodie Hall, who organised 
last year’s event. o

Visit the CIWEM website for more 
information: https://www.ciwem.org/
special-interest-groups/rivers-and-
coastal-group

Hannah Cooper is a flood-risk 
consultant at Aecom and a member 
of CIWEM’s Rivers and Coastal Group

RCG visits Witton Gilbert flood-alleviation 
scheme during the 2018 study weekend
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CIWEM –  
GET TOGETHER, 
GET INVOLVED

CIWEM organises events across the UK and 
internationally
For full information visit www.ciwem.org/events
Contact the events team on +44 (0)20 7831 3110  
or email events@ciwem.org
To sponsor an event call +44 (0)20 7269 5810  
or email sponsorship@ciwem.org

www.ciwem.org/events

EVENTS

Forthcoming 2019 conferences  
and events include:

o  CIWEM Rivers and Coastal Group  
Study Weekend 2019, 26-28 April 

o Resilience and Extreme Incidents, 30 April

o CIWEM Annual Dinner, 16 May

o  Call for papers:  
Surface Water Management 2019 

Visit our redesigned website for dates and details

IN OUR GLOBAL ECONOMY there is an 
ever-increasing demand on resources, 
write Rachael Bliss and Tricia Williamson. 

The impact of this can be felt in 
the water sector through enhanced 
environmental standards, tightening 
regulatory challenges and the increased 
cost of consumables.

Water companies need to maximise 
the value they derive from their asset 
bases, even after those assets might have 
been made redundant. This requires 
constant innovation, not just around new 
technological solutions but in terms of 
the business models within which these 
innovations exist. 

Both these things require water 
companies to form innovative 
partnerships, tapping into the wider supply 
chain or finding new stakeholders in the 
water system that traditional approaches 
may not have identified or engaged.

This interactive online masterclass, 
delivered in partnership with the University 
of Exeter, is designed to enable participants 
in the water sector to understand, 
implement, and derive organisational 
value from circular-economy principles. 

As a senior leader in the water and 
environment sector, you are required 
to respond to the challenges that arise 
and create opportunities during your 
organisation’s journey to a circular economy. 

The masterclass moves beyond the 
theory to help you to understand and 
apply value creation, capture and 
scaling. It will develop your professional 
practitioner skills to deal with the 
implementation gap.

The masterclass will:
o  Link core knowledge, examples, tools 

and discussion to the key challenges 
and requirements within your 
organisation

o  Turn theory into practice, enabling you 
to implement specific actions to take 
the circular economy forward in your 
daily business

o  Help you to manage key stages in the 
circular value journey

o  Create the confidence required to 
generate circular economy innovation 
within your organisation 

o  Show you how to make the case for 
change

o  Link you to a community of circular 
economy professionals. 

Masterclass content:
Week 0: Introductions and goal setting
Week 1: Making the value shift
Week 2: A systems approach to  
creating value
Week 3: Developing circular  
business models
Week 4: Optimising the value chain
Week 5: The role of measurements  
and metrics
Week 6: Dealing with increasing 
complexity.

Entry advice: 
This masterclass is set at Level 7, Masters 
level, and is designed for organisations 
– water industry or water company 
clients – and senior individuals who are 
looking to extend their understanding 
of the circular economy and turn their 
knowledge into action to create and 
deliver commercial benefits. 

It will also be of interest to:
o  Those leading the sustainability effort 

who are committed to developing an 
innovative organisational culture

o  Anyone who would benefit from joining 
a community of circular economy 
professionals.

Delivery method:
Online via a highly interactive learning 
platform that requires approximately 
six hours’ study per week for six weeks. 
The masterclass is structured to optimise 
support from tutors and course colleagues. 

Input is provided from circular economy 
specialists in a range of leading companies 
who share the insights from their Circular 

NEW: CIRCULAR-ECONOMY 
MASTERCLASS COMING SOON

Economy journey to date. These include 
Danone, Renault, Incover, Ricoh, Isle 
Utilities, Yorkshire Water, Phillips and Yorth.

Course fees and how to register:
The masterclass fee is £1,750 + UK VAT. 

Discounts are available for CIWEM 
Business Partners and for corporate 
group bookings.

Enrolment will open on 1 March. 
To reserve a place on the masterclass 
please email learning@ciwem.org or call 
+44 (0) 207 831 3110. o

For more information, please visit: 
https://www.ciwem.org/training/
circular-economy
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WE ARE DELIGHTED to announce a 
range of prizes and awards to celebrate 
the achievements of our members, 
industry professionals and the global 
water and environment community, 
which will be open for entries in 2019, 
writes Victoria Harris. 

Our awards recognise people who 
have worked towards CIWEM’s aims for a 
safer, and more sustainable planet. They 
are a fantastic opportunity to get involved 
in something rewarding outside of your 
day job and a chance to win some great 

prizes. Our awards and prizes are:
UK Junior Water Prize, providing 

a global platform for secondary school 
students to show off their science, 
maths, technology or geography skills 
by producing a project relating to water. 
The winner gets an all-expenses paid 
trip to Stockholm to compete in the 
international round of the competition. 

Nick Reeves Award, celebrating 
art with a focus on the environment. 
This high-profile award recognises 
excellence in work by arts practitioners, 

CIWEM AWARDS OPEN FOR ENTRIES

To discuss how a partnership with CIWEM 
can benefit your business, 
email businesspartners@ciwem.org  

Discover new business 
opportunities with 
CIWEM 

or environmentalists engaging with arts 
practices, whether well-established or 
newly emerging. 

Environmental Photographer of 
the Year, inspiring people around 
the world to take better care of our 
environment by raising awareness of 
water and environmental issues through 
photography. The competition looks for 
photography that is striking, powerful, 
and of course beautiful and is open to a 
range of ages and abilities. 

Young Environmentalist of the Year, 
celebrating the achievements of emerging 
talent in the water and environment 
sector. We are looking for inspiring 
environmentalists early in their career who 
are going above and beyond their day job to 
make positive changes to the environment. o 

To find out more and how you could get 
involved for the chance to win some 
fantastic prizes please visit: www.
ciwem.org/awards 

Some of our branches also organise 
prizes and awards locally throughout 
the year, to find out more please visit 
your local branch page on the CIWEM 
website: www.ciwem.org/communities 

2018 junior water prize winner Krtin Kanna Nithiyanandam meets Crown 
Princess Victoria of Sweden during World Water Week in Stockholm
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GOING TO WORK ON AN EGG

O
ur technical panels provide a 
foundation for so many of our 
activities, drawing CIWEM 
members around a subject of 
common interest and providing 

a focus for knowledge exchange, to 
develop meetings and events, technical 
guidance, information and advice notes, 
policy position statements and responses 
to consultations and inquiries. 

Participants stand out among their 
peers, gaining kudos from being 
recognised industry experts. Engagement 
with our panels brings rewards from peer 
networking, honing knowledge and 
contributing to CIWEM’s aims and vision.

Under our corporate strategy, launched 
in 2017, we have reviewed our panels’ 
construct, purpose and objectives, to 
position CIWEM expertise to resolve global 
challenges. Is this best served with a cadre 
of very specialist and focused groups? 
How do we accommodate new specialisms 
to resolve complex issues? How do we 
apply a multi-disciplinary approach?

Our corporate plan commits us to work 
towards a “safe and sustainable world”, 
following the targets and ethos of the United 

L A S T  WORD

formal group from members from several 
panels and wider stakeholders to address 
a workstream, such as reducing 
micro-plastics, sustainable drainage 
systems and natural capital.

We want to emphasise this 
multidisciplinary alignment of our panels 
into workstreams by making a distinction 
between core members and the 
surrounding community of professionals. 
In doing so we highlight the opportunity to 
harness diverse thinking and experiences 
even with very specialist issues. 

For example, a very focused piece of 
work on water efficiency would centre 
around the specialists from our water-
resources panel. However, generating 
ideas for solutions would benefit from a 
wide range of views.

Considering our panels as a core that 
can tap a surrounding community 
creates more opportunity for 
participation while upholding the 
principle that participating as a core 
specialist is a prestigious role preserved 
for our members. This will help us to 
mobilise the best possible expertise, 
reaching beyond our membership to the 
associated community of professionals. 

We want to encourage diversity in our 
thinking, allowing people to participate 
at the early stages of their careers. 
Participating in a panel’s community 
offers a soft entry to becoming a core 
specialist for those who might otherwise 
be put-off from applying. 

To support networking within our 
panels we have launched an IT 
Communities platform to enable 
discussions and share knowledge and 
information, including documents. These 
forums also help us to link our members 
globally, and those of the International 
Water Association, which, in combination, 
touches around 130 countries.

Our specialist panels are leading on 
addressing the most important 
environmental challenges and 
opportunities. Please get in touch 
alastair.chisholm@ciwem.org if you 
would like to know more. o

Terry Fuller is chief executive of CIWEM

In the 1950s the UK Egg Marketing board 
introduced the slogan, Go to work on an egg. 
Here is why I hope this will work for CIWEM’s 

technical experts, writes Terry Fuller

Nations’ sustainable-development goals. 
The strength of these goals is their 
interdependence. Progress within a 
single goal or target creates benefits 
across many goals. Inter-disciplinary or 
inter-issue thinking creates innovation. 
We want CIWEM to engender this spirit 
without losing the focused expertise that 
has served us so well.

To visualise this, consider each 
technical community as a fried egg. 

At the centre, the yolk, is the specialist 
panel; highly focused industry experts 
and members of CIWEM. This core group 
shapes the panel’s activities and 
identifies a forward programme. 

The white of the egg is an associated 
network or community, whose contributors 
depend on the work being addressed, the 
disciplines required and the objectives of 
individuals. This may contain highly 
specialist experts, who only wish to 
contribute to specific activities, and 
people whose different specialisms or 
interests provide multi-disciplinary 
thinking and diverse perspectives.

Creating task groups will widen this 
cross-discipline approach, constituting a 

SHUTTERSTOCK.COM
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More conference & 
speaker submissions 
received than ever 

before!

Registration live 
early-March

Exhibit & sponsorship 
opportunities still 

available

The UK’s largest gathering of flood and coastal 
risk management professionals. Convened by 
the Environment Agency, attendees include 
local authorities, civil engineers, infrastructure 
owners, emergency services, consultancies, utility 
companies, contractors, manufacturers, community 
groups, flood research consultants and universities.

CONVENED BY

For further information:     Tel: 0330 088 1417      Email: info@floodandcoast.com
www.floodandcoast.com      @floodandcoast

  

2019

Risk, Resilience & Response in a 
Changing Climate
Telford International Centre, UK, 18-20 June 2019

GOLD SPONSOR

SUPPORTING PARTNERS INCLUDE

SILVER SPONSOR BRONZE SPONSOR
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