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CONFERENCE PROCEEDINGS
“Managing ecosystems for people, nature and economy:
The science of ecosystems function & management in the context of EU & UK policy”

Introduction
Introduction
Advisory Councils on Environment and Sustainable Development have been established in most
European countries, and these Councils give independent and scientifically based advice to their
respective governments. The Network of European Environment and Sustainable Development
Advisory Councils (EEAC) links these Councils, providing an operational framework for joint activities
and allowing Councils to share experience, learn from each other and recognise areas where collective
action and advice is most urgently needed to promote sustainable development in Europe.
Membership of EEAC facilitates understanding of forthcoming strategic issues at the European level.
The Network's statements represent an agreement of Councils across Europe and are a powerful
means of advising on policy developments at the European and national level.
EEAC publishes statements on topical environmental issues and has Working Groups on specific
themes, e.g. Sustainable Development, Energy, Green Infrastructure, etc. The Network holds an annual
conference, which is hosted by one or more EEAC members.
The 2012 Annual Conference in Rotterdam — 'Keep Moving Towards Sustainability' — was hosted by
the RLi (the Dutch Council for the Environment and Infrastructure), and in 2013 it became the turn of
Wales to host the annual event. The Welsh statutory environment agency - Natural Resources Wales
(NRW) - agreed to host the 2013 Conference, in partnership with EEAC and Bangor University.
There is considerable interest across Europe in “ecosystem services” (the benefits that the
environment provides to society) and the “ecosystem approach” in policy, governance and wise
delivery of natural resources management . The ecosystem approach is now part of the common
international language of ecology and environmental management, and has currency across the EEAC
network. Members are, individually and collectively, exploring the concept and working to turn the
theory into practice in their home nations. No one country can claim to have fully implemented the
approach, and there are many experimental and innovative projects where we can learn from each
other.
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A timely opportunity for this sharing existed in 2013, as the year in which Wales established a new
government agency – “Natural Resources Wales”. NRW is putting into practice an integrated approach
to the management of land and sea resources, with the “ecosystem approach” as an explicit founding
principle. EEAC had adopted the theme of: “Managing Ecosystems for People, Nature and
Economy”for the 2013 conference, and this provided an ideal opportunity for NRW to report on its
own progress, while learning from the experience of others who have been adopting similar
approaches elsewhere in Europe. The EEAC annual conference therefore took place at Bangor
University in North Wales on 18th October 18 2013 and provided a forum for leading experts to
highlight the latest policy developments and research initiatives in ecosystems management at the
European, UK and Wales levels.
“The theme of the European ecosystems management conference carries a very good and very
important message and I offer my best wishes for the success of the meeting.” Achim Steiner,
Executive Director, United Nations Environment Programme.
“Wales will face the current environmental challenges with a new, more integrated approach.
For this reason I am very pleased that Wales clearly wants to be in the forefront and wants to
lead by example.” Janez Potočnik, European Environment Commissioner.
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EEAC 2013 Conference Programme
Time
0800-0900
0900-1030
0905-0915
0915-0935
0935-0950
0950-1020
1020-1045
1045-1300

1045-1110

1110-1135
1135-1200

1200-1250
1250-1350
1350-1505

1350-1415

Conference Sessions - Pritchard Jones Hall, Bangor University
Registration, Pritchard Jones Hall, Bangor University
INTRODUCTORY SESSION. Chair – Prof Peter Davis, Wales Commissioner for Sustainable Futures
Host institution welcome – Prof John Hughes, Vice Chancellor, Bangor University
Scene-setting – Prof Miranda Schreurs, Chair, EEAC
Host nation welcome – Lord Dafydd Elis-Thomas, Chair, National Assembly for Wales, Environment and Sustainability
Committee (presented in absentia by Dr Shaun Russell, Director, Wales Environment Research Hub).
Conference keynote presentation – Managing Ecosystems for People, Environment and Economy – Prof Jacqui
McGlade, (Special Adviser UNEP and former Executive Director, European Environment Agency)
Coffee/Tea
EUROPE - PARALLEL SESSIONS
EUROPEAN POLICY. Chair – Bill Watts,
EUROPEAN RESEARCH. Chair – Dr Harry Harmens, NERC Centre
Environment Agency
for Ecology and Hydrology
European Environmental Management: Moving to
Ecosystem services research in Europe - Prof Dr Kurt Jax,
an Ecosystems Approach - Sabine E Apitz, SEA
Helmholtz-Centre for Environmental Research - UFZ at Leipzig
Environmental Decisions
Ecosystem services and sustainable agriculture. Prof Valuing air pollution impacts on ecosystem services - UK and
Ian Hodge, Land Economy, University of Cambridge
European perspectives – Dr Laurence Jones, (CEH-UK)
Ecosystem services for human health and well-being Ecosystem Services and Biodiversity in Europe – Ece
– Conor Kretsch, Director, UN CoHab Initiative,
Ozdemiroglu, Economics for the Environment Consultancy Ltd
Ireland
(eftec)
Speakers questions and poster session: Ecosystems Management – Evidence for Policy in Europe (Chair - Dr Tim Pagella,
Wales Environment Research Hub)
Lunch
UK – PARALLEL SESSIONS
UK POLICY. Chair – Prof Andrew Pullin, Centre for
UK RESEARCH. Chair – Prof Bridget Emmett, NERC- Centre for
Evidence Based Conservation, Bangor Univ.
Ecology and Hydrology
UK Government policy on ecosystem services and
Challenges in Delivering the Ecosystem Services Paradigm – Prof
the ecosystem approach – Dr Jessa Battersby, JNCC Steve Albon, Co-Leader, UK National Ecosystem Assessment.

Parallel Poster
Session
European case
studies
UK case
studies
Wales case
studies etc.
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1415-1440 Ecosystem services initiatives, England – Jane
Ecosystem services scenarios – Prof Roy Haines-Young, Centre
Lusardi, Natural England
for Environmental Management, University of Nottingham
1440-1505 Ecosystem services initiatives in Scotland – Sally
Valuing ecosystem services – Dr Ruth Welters, Valuing Nature
Thomas, Head of Land Use and Biodiversity, Scottish Network
Government
1505-1525 Coffee/Tea
1525-1640
WALES – PARALLEL SESSIONS
WALES POLICY. Chair – Peter Davies, Wales
WALES RESEARCH. Chair – Chris Lea, Deputy Director, Land
Commissioner for Sustainable Futures
Nature and Forestry, Welsh Government
1525-1550 Current Welsh Government policy on sustainable
Ecosystems science in Wales 1 - Prof Bridget Emmett, NERC-CEH
development and the ecosystem approach in
Bangor
Wales – Matthew Quinn
1550-1615 Natural Resources Wales – Dr Emyr Roberts, Chief Ecosystems science in Wales 2 – Prof Dave Chadwick, Bangor
Executive, Natural Resources Wales
University
1615-1640 Ecosystems management in Wales in practice: the
WISE mapping for a sustainable Wales - Prof Jamie Newbold,
work of Dwr Cymru/Welsh Water – Dr Tony
Aberystwyth University
Harrington, Environment Director, DC/WW
1640-1730
CONCLUDING SESSION in plenary. Chair – Morgan Parry, Board Member, Natural Resources Wales (tbc)
1640-1720 Joint Session - science into policy for ecosystems nature and people
1720-1730
1730
1930Saturday
19th Oct
09001600

Parallel Poster
Session
European case
studies
UK case
studies e.g.
Wales case
studies etc.

Concluding Remarks - Prof Gareth Wyn Jones, Chair Land-use Subgroup, Climate Change Commission of Wales
Close
Conference Dinner, Reichel Hall, Bangor University
CONFERENCE FIELD EXCURSION
The ecosystem approach in action – field site visit to NRW partnership project demonstrating multiple ecosystem service benefits in the
Anglesey Area of Outstanding Natural Beauty (EU-LIFE+ Anglesey Wetlands Project).
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EAAC 2013 Conference
FULL TRANSCRIPTS OF THE SPOKEN PRESENTATIONS
Introductory Session

Session Chair’s introduction - Peter Davis, Wales Commissioner for Sustainable Futures
My name is Peter Davis, and as you’ve just heard, I am the Commissioner for Sustainable Futures here in
Wales, which is a public appointment to support the Welsh Government in its duty to promote
sustainable development and you may hear more of that through the day. It's a real honour for me to be
opening this session and chairing this introductory part of the conference. I know many of you here, and
I have had the honour of working with many of you at different places around Europe in terms of the
EEAC’s work.
So it’s a really important day today in terms of the conference and it's an honour for us in Wales to be
able to host you for this conference. It’s now my job to welcome and to introduce our host Professor
John Hughes from Bangor University. I'm delighted to say that Bangor University is not only the preeminent university in Wales, but it's also the leading university. It has the highest placing in Wales in the
People and Planet league table, with a first class honours position in the ranking of UK universities in
terms of people and planet. It's a real commitment to this agenda here at the university and as we all
know, that commitment is down to leadership. So if we could all now welcome the leader of the
institution.

Host institution welcome address - Prof John Hughes, Vice Chancellor, Bangor University
A very warm welcome to you all to Wales, and to Bangor University. I think there are actually three good
reasons why Bangor is a wonderful place to host this really important conference. Number one: we have
one of the finest collections of environmental scientists I think anywhere, certainly in the UK and
possibly in Europe, and together with our sister University in Aberystwyth just down the coast, we’re
conducting research right across the world. We’re strongly present in countries in Africa and Asia and in
South America. So we have very strong credentials in environmental science.
The second reason is that we are a very sustainable university. We have these first class honours and
gold stars and so on and so forth, but more importantly, what we've done over these last couple of
years is instil this whole notion of sustainability within the university; within both the staff of the
university and I'm delighted to say the students at the university; and indeed many of the students who
come to Bangor, come because of the environment in which we find ourselves. And indeed our students
have done us proud by winning national prizes, for last year the most sustainable, the greenest
students’ union in the UK.
And they've been embarked on a number of significant projects around the country, and of course
there's plenty to do and in areas such as this. And the third reason of course is that we are in Bangor,
which is in an area of outstanding natural beauty. We’re sandwiched between the very unspoiled
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Snowdonia National Park, the beautiful Isle of Anglesey, the Menai Straits, the Irish Sea; and certainly
those of you who have not been to Bangor before; I hope you have a chance to spend a few days here to
see some of the beautiful countryside that we have around here.
Let me say a few words about the conference. There is of course considerable interest across Europe in
ecosystem services, the benefits that the environment provides to society, and the ecosystem approach
in government and policy. This conference today will provide a forum for leading experts to highlight the
latest policy developments and research initiatives and ecosystems management at the European at the
UK, and of course the Welsh level as well. And I'm delighted to welcome Professor Jacquie McGlade who
will give the keynote address.
Professor McGlade is the former Executive Director of the European Environment Agency. It was three
years ago actually, just shortly after I arrived here in Bangor as the Vice-Chancellor, the then EU
Environment Commissioner Janez Potocnik gave the keynote address at a major conference here at this
university, in fact standing just where I am. And in his conference presentation Mr Potocnik stated that:
“we will have to find new and innovative tools and these must benefit biodiversity and ensure the
provision ecosystem services. The adoption of the Natural Environment Framework for Wales has been
created in exactly this spirit and it will face the current environmental challenges with a new and more
integrated approach, and for this reason I'm very pleased that Wales clearly wants to be at the forefront
and wants to lead by example”.
Well since that time and in those three years, Wales has made significant progress in environmental
policy and management and in April this year it established a single statutory environmental body Natural Resources Wales - which will manage natural resources in an integrated way according to the
principles of the ecosystem approach which is the theme of your conference.
I'm delighted that the Director, Emyr Roberts and many of the staff are here today at the conference.
NRW is now one of the largest public bodies in Wales and the Welsh Government's currently drafting a
new Sustainable Development Bill and a new Environment Bill that will be ready for public consultation
by the end of the year and will influence the way in which NRW works. And you’ll hear more about that
later on today. So I think it’s a very key moment now in the process that this conference is being held
here in Bangor.
The conference will highlight the latest policy developments and research in ecosystems management at
the European, UK and Wales levels and it will gather together examples of the best practice from across
those regions. I’m glad to say we have representatives from 23 countries to hear about the
developments in those countries and we've also attracted a very impressive array of scientists and
policy advisers from universities and from institutions across the European Union. So once again can I
give you a very, very warm welcome to Bangor and to north Wales. I wish you a very successful and
productive day. Thanks very much.
Video of Session Chair’s introduction and host institution welcome address available at:
www.youtube.com/watch?v=sczwmKBqC4Q&list=PLnEOoLwKbaUMBh2Ub7-KwtUxJIrsgf279&index=2
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Host nation welcome address - Lord Dafydd Elis-Thomas (delivered in absentia by Dr Shaun Russell,
Wales Environment Research Hub).
Whilst it gives me great pleasure to welcome you all to Wales, it gives me even greater pleasure to
welcome you to Bangor University. To have Europe’s finest ecosystem thinkers here - in Wales’s preeminent seat of learning - is a remarkable honour and I am very pleased to have the opportunity to offer
a few words of introduction and welcome.
And so I welcome Chairs and Members of the EEAC Member Councils from across Europe and
additionally two delegates who’ve made the journey here from India.

The importance of ecosystems
I need not lecture you on the importance of ecosystems, or on how vital it is that knowledge and
experience is shared across international boundaries.
That said, I also feel that I must set my later comments on Wales in a more international context - so
please indulge me for a few moments.
You will know that in 2007, global leaders took the important decision to support a global study on the
economics of biodiversity loss; The Economics of Ecosystems and Biodiversity Study or TEEBS. This study
concluded that the invisibility of nature’s services in economic results and calculations has led to
widespread neglect of our natural capital. I would like to recall a few lines of its final report:
‘We are consuming the world’s biodiversity and ecosystems at an unsustainable rate and this is
already starting to have serious socio-economic impacts. If we are to find solutions to the
problems we face, we need to understand what is happening to biodiversity and ecosystems
and how these changes affect the goods and services they provide.
We then need to look at the way we can use economic tools to ensure that future generations
can continue to enjoy the benefits of these goods and services.’
This was an important message. The report also concluded that despite the difficulties of building
economic tools that take account of ecosystems services, there are great examples from across the
world where this is beginning to be done and from which important lessons could be learnt.
The sharing of best practice between nations and organisations is essential in the effort to develop a
new policy mechanism that ensures that the global ambition missed in 2010 to halt biodiversity loss is
not missed again in 2020.
In the UK the TEEB study in part led to the detailed work being completed as part of the National
Ecosystems Assessment to first assess and then to value ecosystems.
This work is an example of the progress that we can make when there is collaboration between all
sectors. The work of the NEA, particularly its reports on ecosystems of Wales, is something the
Environment and Sustainability Committee will be taking account of in its inquiry into Sustainable Land
Management in Wales – something I will return to in a few moments.
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The Welsh context
In the Welsh context, the Valuing our Environment Study for Wales calculated that the environment in
Wales provides £6 billion to the Welsh economy; contributes to 1 in 6 Welsh jobs; contributes £821
million in tourism spending; and account for 15 per cent of goods and services produced in Wales.
The timing of this conference could not have been better.
In the past year we have seen the establishment of Natural Resources Wales; an organisation that has
been designed with the ecosystems approach in mind. This new organisation has the potential to act as
a catalyst for the development of an ecosystems approach to managing our natural resources.
In the next year, we will be considering proposals for new Welsh laws in relation to the environment,
planning and sustainable development – or ‘future generations’ as the terminology has developed.
As Chair of the committee that oversees the Minister responsible, I take great interest in monitoring the
development of Natural Resources Wales.
In particular, we want to see how Natural Resources Wales meets the challenge of balancing its duty to
promote Wales’ environment, society and economy, with regulating industry and protecting natural
resources and biodiversity. Also, we will want to see how it will manage its role as an agency of
government but also as a provider of independent advice.
I am certain that success in meeting these challenges will rely on its application of the ecosystems
approach.
Additionally, we, as a committee, will be tasked with scrutinising the forthcoming legislation.
This legislation must be bold in ambition and bravely delivered. It has the potential to put Wales on the
front foot in enabling the ecosystems approach and delivering the benefits that this can accrue. In
international terms it can place Wales as a leader.
If we do not take this opportunity, if our approach in Wales is lacking in ambition, then the economic,
social and environmental consequences could be severe – it is an opportunity we cannot afford to miss.
The Assembly Committee that I chair has prepared itself for these tasks. We have undertaken inquiry
work into the reforms of the common agricultural and fisheries policies, our domestic agri-environment
scheme, marine policy, and energy and planning policy in Wales to name only a few.
From all of these works, we see a consistent message – we must approach the challenge of managing
the competing and increasing demands on our land, sea and air through an ecosystems approach.
We are currently undertaking work in relation to sustainable land management. Whilst only at an early
stage in this inquiry process, the evidence emerging is suggesting that there is much good practice in
taking an ecosystems approach to land management.
However, these good examples stand somewhat in isolation from one another. There is a need for these
to be brought together and for the good work to be shared and transferred to land managers. The focus
of today’s conference is apt, for the question of how we turn science into policy; how we turn
innovation and hard-learnt lessons into practical action on the ground is central to our inquiry work.
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We want to know how we can transfer the knowledge from our research centres to our farmers, fishers,
conservationists and foresters on the ground.
If you arrive at an answer today – please let us know.
Establishing markets and monetising ecosystem services is another challenge that has yet to be
adequately addressed. My early impression is that if we are to convince land managers to move towards
more sustainable practices, then we will need to communicate the benefits of such a change, and also
the dis-benefits of not changing, in financial terms.
A third emerging theme, and one that must be central to all our thinking, scientists and policy makers
alike, is that the understanding of ‘ecosystems’ and ‘ecosystem services’ is far from universal. More
work must be done by us all to standardise this understanding and communicate it to the public.

Closing remarks
I will be looking at the outcomes from this conference with great interest, with a view to considering
your work as part of the Environment and Sustainability Committee’s inquiry into Sustainable Land
Management, which in turn (I hope) will lead to shaping public policy in Wales.
I hope that we benefit from your presence here today and that your discourse forms part of the national
debate that we’re having here in Wales.
I trust you will enjoy your time here in Bangor and I look forward to meeting some of you during the
course of the day.
Video of presentation available at:
www.youtube.com/watch?v=yaILJEWUNLI&index=3&list=PLnEOoLwKbaUMBh2Ub7-KwtUxJIrsgf279

Scene setting - Prof Dr Miranda Schreurs, Chair, EEAC
Thank you very much. What a wonderful place to be, this is really a wonderful university setting. Many,
many thanks to Bangor University for agreeing to host, together with Natural Resources Wales, this
conference that will be the 21st meeting of the European Environment and Sustainable Development
Advisory Councils.
I always have to think before I say that; the shorter and easier way to do it is just to say “EEAC”. We are
a network of environment and sustainable development councils that work with governments in
thinking about the future, thinking about environmental protection, biodiversity conservation, energy
transitions etc. We try to share advice among the network, among councils, and we look for best
practices to try and understand what others are doing and how we can learn from that.
We try to bring more visibility to some other really, really important challenges that are facing Europe
and the planet right now.
I think that the topic that we have for this year's conference on ecosystem management is very, very
critical. We saw at the Rio conference - Rio plus 20 - that there is still a lot of work to do to be bringing
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nations together in thinking about how we move forward and do more to protect those very, very
critical ecosystems that are under constant and considerable pressure around the world.
The goal with this conference is really to bring attention to those challenges but also to look at some of
the best practices that we have at the local, regional, national and international levels, and I think you'll
find that today's conference will give you examples of all of that and what is happening with ecosystem
management. Of course, examples will be given of what the big challenges are, but also some other very
interesting new ideas that are coming out about how we can try to make compromises, take steps
forward that bring people, that bring ecosystems and that bring economic perspectives together in
constructive ways. I think that EEAC is an important network in trying to share these ideas and we look
forward to continuing these conferences over the years to come. Next year we'll have another
conference in Hungary, and if anybody wants to volunteer for doing the conference the year after, we'd
love to hear from you.
Our network is an initiative that has been started by a few councils that that thought it really would be a
good idea to build links with counterpart agencies and councils in different countries in Europe, because
standing alone we don't have the kind of voice that we have when we work together. And here I would
like to say to Natural Resources Wales that we hope we can look forward to your joining the European
Environment Advisory Council, since Natural Resources Wales is a new body here in Wales. Also as
Wales is one of the countries or regions that we have often looked to for examples, events that occur
here are often examples that influence other parts of Europe in thinking about important questions like
sustainable development and the sustainability concepts that we will be thinking about at the
conference today.
I agree that I'm going to shorten my speech because we have a wonderful opportunity today with Jackie
McGlade who spent a decade as the Director of the European Environment Agency, to talk with us. And
this is such a wonderful opportunity that I would like to turn the floor over to her now so that she can
give you her views on the questions that will be looking at today.
Thank you.
Video of presentation available at:
www.youtube.com/watch?v=SdtT1GSKap0&index=4&list=PLnEOoLwKbaUMBh2Ub7-KwtUxJIrsgf279
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Conference Keynote Address - Prof Jacqui McGlade
Managing Ecosystems for People, Environment and Economy
Bore da...Good Morning…..Hujambo! That's where I come from now, that's ‘how are you? [in Swahili]’
I've moved to working for the United Nations in Nairobi and my baptism of fire was, of course, the
Westgate affair; so I have to say I was quite taken by the fact that shortly afterwards the UN in New York
sent out a counsellor and psychologist for us and told us that the reason we have such a strong pension
plan is because nobody gets to use it! The average time for surviving the UN is four years, which I’ll just
leave with you; so I don’t know what kind of organisation I’ve just joined but we’ll see!
It is a great pleasure to be here; some of you may know that I actually studied here and so it’s a great
feeling to come back. I was made an Honorary Fellow, which is an amazing thing as well, but I have to
tell you I had a slight shock when on Thursday morning, Shaun Russell (conference organiser) sent me a
letter saying: ‘I notice that you have not registered at the hotel in the Management Centre’; I thought
‘register? Management Centre?’ – I had completely forgotten, so I told Shaun that I was going go buy
tickets straightaway, such was my passion to be in Bangor. I actually had to ask for emergency leave
from the Secretary General, so I'm here with his blessing. He asked me what I was going to talk about,
and then commented that it was a very, very good and very important message, so I come with his
blessing. We can honestly say that we're going to have a global meeting, it’s not just European!
That sets the scene for me; I want to try and bridge the gap between very local issues, some European
perspectives and I'm going to look out across the world to really say again what Lord Dafydd Elis-Thomas
said, which is that we need to put best practice together, we need to link ideas together and it's because
the World is changing so rapidly. So many different things are going on, climate change of course,
demography is changing but also economic uncertainty and, more and more, the perspective has to be
that we must not only cherish and steward our resources very carefully but we have to understand how
those resources are looked upon, not only by the local community but also by everybody else in the
World.
The reason I say that is because we really do have to live sustainably, we have to manage those changes
and, for many governments, managing change is kind of a scary proposal. But I think that society
managing change is also very difficult, so I think part of what is our task ahead is not simply to say we’re
managing change in uncertainty but to actually make it clear that we are in the business of
transformation. We're transforming the World today and we have to create a smooth transition to make
that transformation happen, because if we go through the kind of cliff-hangers that we've been going
through both economically and, in some cases, socially, we will not survive, we will not get that pension
plan at the end. So subtly, carefully, politically we have to really encourage people to join us and to say
that it’s not about sustainability and prosperity, prosperity is sustainability and we make that transition
so there's more equity in the world and that, actually in the end, we can look forward to a future where
we have resources sufficient for all.
Now the picture in Europe is, of course, very well known to all of you but let me just highlight a few
things we know. One of the major drivers that will affect our ability to manage ecosystems will, of
course, be climate change. Many things are already happening, for example there are droughts
happening in the picture here; this just re-amplifies the idea that, within each decade, we're going to
see more and more singular, one-off droughts in certain areas, but also a systemic shift across Europe,
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which tells us that certainly around the Mediterranean the temperature rise is going to be greater than
the European average, we are going see a decrease in annual precipitation.
We're going to have a whole range of biodiversity losses and some gains, but up in the north for
example – where we're seeing tremendous shifts in the biosphere, tremendous shifts in the whole
physical environment – we are going to experience in some places, strangely, semi-droughts because of
the way in which rivers are going to be running-off throughout the year; there will be less snowfall,
which means that managing the river run-off will be a quite different proposition in the future. So all
over Europe the signals are there, the reality is actually upon us.
Now most European countries have not been sitting twiddling their thumbs and there's a lot of
adaptation happening; these are just a few cases that I wanted to bring out to highlight that at the very
basis of our knowledge are people who are practitioners, people who are actually experiencing that
change and having to deal with it. So I immediately say at the beginning of this talk, when we think
about where we get our knowledge from, it's not just in the academic setting, it’s not just in research
communities; it’s actually in the practitioners’ hands in many cases.
Although I would like to think that there was a whole government or a whole academic department
looking at new grape varieties, there probably isn't and those are going to be the activities of the wine
sector. Similarly, when we’re thinking about insect-borne diseases, were looking not only at the medical
profession but also people who are dealing with pest control and so on.
So throughout Europe we see many, many practices which are emerging in response, sometimes in a
very short term way, to changes that are happening on the ground. The question is, how we can bring
that together so that we understand, particularly in Europe – which is a microcosm of what will happen
across the world. How do we actually reflect on all that variability all that change and lead us through a
kind of transitional pathway that means that Europe will still have some coherent sense that ecosystem
services are what we're trying to really use to underpin the economic development and social
development.
That's part of the dilemma, of the complexity, but it is part of what the Council brings, I think, to the
public debate. We've got many energy specialists, we've got many engineers, we've got many people
who know how to deal with the single issue, almost a silo of knowledge; but what the Councils bring, I
think, is managing complexity, managing the fact that there are many inter-linkages, that there are
cascading effects. When we talk about, for example, urban flooding – and here is a very nice example in
Copenhagen, where they decided to do something called the ‘cloudburst effect’ so, rather than just
simply focus on putting larger ditches on the sides of the roads and trying to re-evaluate where the rain
water was going to go in the runoff, et cetera, they undertook very many small projects everywhere and
said that everybody was involved in dealing with urban flooding.
Similarly, when we think about water we're going to have to completely and radically change how we
perceive our use of water, not just in the south, not just in places like Cyprus where, in fact, there may
even be a whole shift from the agricultural production of Kiwi Fruits, highly water intensive, going back
to, say, Prickly Pears, a plant that's grown there and has grown in desert areas, arid areas, for hundreds
of years. So it’s rethinking agriculture, rethinking the place in the supermarket that you're going to fill if
you’re an agricultural exporter.
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I like this picture on the right hand side; I’m not sure that I want to sit underneath the washing machine
when it’s running; I just love it as a photograph. Thinking about how we, as individuals, are going to feed
into this management brings home the idea that I'd like to see a sticker on that washing machine which
tells me where the water is coming from, which ecosystem is actually helping me flush the toilet every
time I use it. I think in particular that urban populations are highly exposed to a whole variety of issues,
none more so than urban heat, the heat island effect, but of course along with that comes ground-level
ozone, air pollution and so on.
Of all the populations that we look at, urban populations are in a way the most stressed and we can see
that when we think about heat wave risk. Where that actually occurs, the ability to perform and to
function on a daily basis will in many cases be compromised. Once again, thinking about ecosystems in
that setting, we have some good examples of placing green spaces, having areas where people can
move out to; I think Berlin is a great example, with the low emission zones and so on, these are all ways
of helping people think about their city in a fundamentally different way.
So let me just step away a little bit and look at the European policy perspective; it is absolutely clear, if
you read the rhetoric and you look at the policies that are there, that we have a kind of commitment in
Europe to really protect and conserve and enhance our natural capital. It's a moot point, what you
define as natural capital, we have the salami slicers that would like to have natural capital, social capital,
urban, finance and so on – and then there are people who just generically think about natural capital.
Here in the UK, of course, with the ecosystems assessment, there’s very much an underpinning so that
we see what will go into the natural capital box, but it isn't so clear everywhere. So that's one issue, I
think, for this community to think about, terminology and being very clear about what we actually mean
when we talk about capital – but I think what is also rather unique, apart from say China and
fundamentally in some of the more Asian thinking, is this idea of life cycle, of life cycle thinking as a
fundamental to delivering sustainable development. It is clearly articulated within the policy-setting, but
sometimes it's very difficult because the research actually isn't there to talk about what that life cycle
looks like. In water I would say that we have done a huge amount, we've had water foot-printing, we’ve
had water accounts, virtual water.
There has been a huge debate about how we manage water through the life cycle but, when we think
about waste and we think about a lot of resources, there we have a challenge because many of the
things that we have in society, our legacy, don’t have a list of contents, don’t have what this product is
made of so we have some difficulties, particularly in the electronics industry, in really unravelling it. Of
course it’s tied up with intellectual property; you know no telephone company worth their weight in
gold….literally….. is going to tell you how much gold is in that telephone because they'd actually rather
like it if you sent it back. In fact that’s always something I used to say, which would you rather have – a
truck of ore from the richest mine in the world or a truck full of telephones? Well, you should always
take the truck full of telephones, it's got way more gold in it.
Life cycle thinking is something very, very fundamental to looking after ecosystem services because it
brings us back not just to the cradle-to-grave, but to the cradle-to-cradle thinking, so when we are
managing ecosystems it's very important that we can articulate what the natural capital is, how those
services feedback into it and how we can sustain them in the future in the face of climate change and so
on. In the past, EU policy was very much broken up into these silos, thematic strategies on eco-efficiency
and so on, then we had integrated product policy – hugely contentious among some of the politicians in
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the European Parliament; and then a somewhat successful thematic strategy on prevention and
recycling of waste. But these really did not go to the heart of what we wanted. In fact what we really
needed to have was something which was more integrated.
Now I don't think by any stretch of imagination that what we have is a fully integrated European policy,
but a lot of thought went in from Janez Potočnik [European Environment Commissioner] and others to
try to fit in, so to speak, with the industrial strategy of Europe. We saw the emergence of the resource
efficient Europe feeding into sustainable growth, inclusive growth - whatever that is, smart growth –
whatever that is, but some kind of growth and then the high-level goal. I think there's a fundamental
question in Europe, with the European elections upon us next year, as to whether, with the swing
towards scepticism for Europe – I would say not entirely anti-Europe but a move in that direction –
whether or not we can actually sustain the EU 2020 thinking…..this life cycle thinking, the way in which
we integrate our use of resources, our dependence on ecosystem services and how we then provide for
the rest of the world.
This is the top layer, where we talk about how we will measure our performance, but look at the very
bottom line: it says, within our policy setting in Europe, that we are going to measure our environmental
impacts and the natural capital of our ecosystem services, seeking to take into account the global
aspects of EU consumption. This was a one of the very highly contentious statements because it says
that we are going to hold ourselves accountable; now I don't know if you talk to your neighbours, but I
can be quite sure that many of my neighbours when I lived in Europe were not so keen on that, they
didn't really want to have their lifestyle compromised in any way.
But how do we do it? Well, it isn't easy and one of the challenges I think when we talk about ecosystem
services is that we just simply have not got them articulated well enough into the accounting structures.
There is a move afoot; we have something called Volume 2 of the System of Environmental Accounting
pilot study; but we're not there yet and so, as a result, we’re using proxies of what are fundamentally
local resources to articulate what the impact of Europe's imports and exports looks like now.
It's a very, very crude measure, but the aim of all this is to try to decouple our growth from a variety of
measures. One of them, of course, is emissions, but there are other things that we can look at; we can
look at NOx and SOx, we can look at resource depletion and so on. On the whole, the graphs are not
going too badly wrong; however, you’ll notice that the data stop in 2006 and that is because these are
data coming from the statistical offices.
Tentatively and rather exploratively, we then began to fill in the numbers on the right hand side of the
graph and to our, I guess, disappointment you could see that the decoupling was not going ahead at the
same rate as it had been, but also our dependence, particularly through imports, was beginning to grow
versus our exports. In a sense, we have a very, very challenging future ahead of us, we do not have
policies that match our reality and if we're going to take very seriously how we create a sustainable
future, we're going have to catch up with our evidence base to really bring this into the policy
framework, to really see how we’re going to do that.
I’ve put down some of the ways in which we can measure environmental impacts and some of you are
experts in this, this is your day job, but there's a whole way in which things can be weighted. I'm sure
any of you who have done an environmental impact assessment – maybe even a sustainability
environmental impact assessment – will know quite a few of these. But imagine trying to put them all
together, and I just pick up carcinogens as an example. It’s taken us fifty years to get a policy to ban
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mercury; we knew, after the war, that mercury was really bad for you, we knew about Minamata, but
it’s taken us fifty years to get to that policy.
We have a whole legacy of carcinogens and the question is: why are we not moving towards green
chemistry, to clean chemistry, more quickly? Because this is a burden and a load that, if we were to put
it into that calculation I just showed you, would weigh very, very heavily on the price that we would pay
for all of our goods and services. I think it’s worth reflecting on this fact because, ultimately, if we are
going to be dutiful citizens – and Europe usually steps up to the plate – then, in fact, these are some of
the things that will come to haunt us or, in a sense, to challenge us.
So now I'm going to think more about the global setting in which managing our resources, our
ecosystems, is extremely important. All over the world we’re getting signals about different changes, on
very local scales on biodiversity, on social and economic change…. in other words are we losing
biodiversity for example, because of mining, deforestation through fires, or just literally because of
logging, the way in which we use our oceans, and so on.
Keeping track of that is really, really critical; it's something that I've been passionate about for thirty-five
years, having access to earth observation, making it freely available, having it on a mobile phone, having
it easy accessible so that policy makers understand the implications arising from the ecosystems they’re
going to lose when they plan to do something is absolutely vital. Making certain that it's authenticated is
also very important and so we're thinking about launching a data citation to go along with the science
citation world, so that people who spend the time gathering and actually quantifying the world would
also get credit alongside those who produce scientific reflections.
On top of that, there are many, many natural disasters which wipe out a local capacity to sustain
whatever the population is. It is getting increasingly clear that most of our cities, unlike the rhetoric and
economics of the past which have said that through market forces cities are the most efficient way of
living on the planet. No, no, no! If you start looking at the footprint of cities very carefully today you will
notice, in fact, that we have become profligate in our use of resources, particularly around energy, and
of course the way that we sustain and fuel a city centrally to support its population…..that pull on
agricultural land, that pull on resources, on water, on ecosystem services is becoming disproportionately
larger around cities than around smaller local and regional centres.
So in a way we have a genuine problem if we lose, for example, a major city because of a tsunami storm
surge or because of an earthquake; how do we then sustain those large centres of population because
now we really don't even have the infrastructure to deliver the resources. Understanding how natural
disasters resonate through not just a nation, but also through the export-import and trader resources
and what this ultimately means for local ecosystems, is becoming much, much more critical for us to be
aware of.
When thinking about planning for the future, it's no longer possible to have plans that are static, or even
to have plans that perhaps go out to 2050. These really are, I would say, almost daydreams. We really
have to lock into an understanding of how things are going to change on a decadal scale certainly, and
to do that we need to share knowledge, we need to make sure that people are understanding both the
potential and the reality……but critically, what would be great would be to have the equivalent of
ecosystems assessments done at local, national and regional scales.

17

We could then see the inter-linkages as climate change comes through and the social pressures on those
ecosystems occur. Planning, I think, will become one of the most difficult but one of the most important
parts in this transitional phase. Who is going do it is a very good question; and here I think I come back
to my plea at the beginning, which is to broaden the pool of knowledge that we have. Where we have
practitioners, people who have experience in actually building or actually creating new infrastructure or
even entrepreneurship, pool the learning so that we can imbue the plans for the future with a lot more
richness and diversity of knowledge than we have today.
I just want to now finally end up with a discussion about a country, about the USA, as these are all things
that are going on; a very, very interesting paper, that was brought out in the journal Ecological
Engineering, has just shown that a country like the US has very, very significant problems facing it.
They've adopted this sort of strap line of working together on adaptation and the idea that they showed
was that, if you put all the global megatrends and pressures across the USA, you will see that in fact the
combination of energy scarcity with poorly maintained or just poor ecosystem services, together with
megatrends around cities building up mega-regions, essentially exposes nearly 50 percent of the US
population to what is a radical unsustainability in future.
All of southwestern USA, California right up to New Mexico, surprisingly the northeast – because again
of concentrations of people in conurbations whose pull on resources extends right across the country
and, in fact, across the world – of course the Gulf Coast around Florida, Miami and so on; and then,
surprisingly, some very, very weaker regions up in the north.
When you add that together the prospects for the USA, as a vital part of the world economy, are very,
very precarious. Forget the budget crisis that we just had with them, that's just short term, in-the-wind,
and there is a systemic problem in the USA. I put that on the table because we aren't going to be in the
global trading system that we're in today for much longer and already we can see that people are not
able to afford the infrastructure that was built only five to ten years ago when it comes to water.
If you talk to the water managers in the southwest around Los Angeles and on the Colorado River and
everything surrounding that, they're simply saying that unless the price of energy – and even energy
scarcity – stays where it is, they can't afford the infrastructure that brings potable water into people's
homes. On the east coast it’s not so extreme, but still the infrastructure is extremely fragile.
Hopefully in Europe we're not going to get to that situation, hopefully we’ll be able to factor in the free
resources, so to speak, that ecosystems provide and that we will not forget, as energy prices escalate,
that by looking after ecosystem services in the lifecycle way we will actually get the benefit that nature
gives us potentially for free. That's an extremely important point: unless we make that budgetary
argumentation and unless we provide the evidence about how ecosystem services feed into the
economy, I don't feel that we will be safe with the kind of changes in the politics that we see coming.
I don't want to leave you in a pessimistic mood; I actually think we've made huge progress. Sitting where
I am now in Nairobi, it's a very, very different perspective, it's very optimistic and it's very encouraging. I
think Africa will be the region to watch. I think it's an incredible place with so many resources and some
very, very bright people. If you are interested in helping make sure that Europe has resources in the
future, do whatever you can to ensure that technology and evidence and knowledge gets its way into
the developing world as well as staying here in Europe. They will be vital partners in the future for us, so
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it is true that we have to work together on adaptation but, more importantly, we have to work together
to adapt to a potentially very, very different world when it comes to managing our ecosystems.
Thank you.
Video of presentation available at:
http://www.youtube.com/watch?v=rtXd2ccvMzw&list=PLnEOoLwKbaUMBh2Ub7-KwtUxJIrsgf279

19

EAAC 2013 Conference Policy and Research Sessions

European Policy Session

Dr Sabine Apitz
European Environmental Management: Moving to an Ecosystems Approach – Ten Years On
I'd like to introduce our first speaker for the policy session, Sabine Apitz. Sabine is going to be talking
about European Environmental Management: Moving to an Ecosystems Approach – Ten Years On, with
examples and observations. I've already spoken to Sabine; she's got a very dense talk with lots of
material and I think there will be lots of interest. I know she’s going to keep strictly to time and I’m
trying to encourage that with all three speakers this morning. So, without further ado, Sabina, the floor
is yours.
Thank you, Bill, it’s a pleasure to be here. European policy, and this is not an audience to which I need to
tell this, has resulted in an expectation of ecosystem-based management for the environment, from the
land to the open sea, and different policies cover different regions. This table we generated in 2006 and
some of the policies are now not that new, but at the time we proclaimed a brave new world.
Ecosystems were going to be at the centre of our policy and there would be integration across policies,
environments, disciplines and scales. It was quite a paradigm shift from the silo, sectoral management
of the past and it seemed to be a very exciting time.
Well it's been a few years now and I'm going to speak to you as a sceptical enthusiast of the ecosystem
approach, with some observations on various attempts to apply it to a number of questions. I find, even
though the ecosystem approach is mandated in a lot of sites, historical concerns mean often we're still
very silo focused; chemical contamination still drives many decisions, mandating presumptive remedies
such as clean up and removal rather than ecological balance or habitat restoration. There’s a sort of ecotheocracy, a Garden of Eden concept, that nature's good, man is the interloper and the goal of
restoration should be the return to baseline conditions or an intact state.
But we're here to stay, at least for a while, and we are managing and changing landscapes; it's not
feasible, nor is our baseline condition consistent with ecological reality. Ecosystems are complex, they
do change and often changes are irreversible. If you look at the objectives and measures of a number of
ecosystem-based statutes, the policies of the Water Framework Directive require good ecological status,
which focuses on minimal anthropogenic impact, while the European Marine Strategy allows for human
use and sustainability. So statutes define the ecosystem goals differently, but with overlap that needs to
be reconciled.
As we develop targets and limits, we have to understand how complex ecosystems react to a myriad of
pressures. Many models of ecosystem response focus on conditions under which ecosystem structures
may shift between alternative stable states. Where this is an initial state, after some pressure you have
a disturbed state and, after we recover things and return to a perfect system, we have this recovered
state. However, in reality the final state may be different than the original one; ecosystems are not that
simple.
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The concept of climax communities, which is almost the theology underlying a lot of assumptions,
assumes alternative stable states from trees to grassland, oligotrophic to eutrophic conditions, but
communities respond to environmental gradients, especially – I’m a marine scientist, we look at benthic
ecosystems – you don't have bimodal systems, systems have memory and changes inherent and
inevitable, whether anthropogenic or natural.
Ecosystems are actually multi-dimensional and probably unknowable, so there can be multiple stable
states and all we can do is measure indicators of structure and function, but probably never fully define
ecosystems or whether they're healthy or what they actually are. System response, if we consider not
ecosystem status or structure but perhaps a specific service or function we're trying to monitor, is to
changes in biophysical status or pressure. So if we have a starting point which is impaired by physical
status, eventually we reach a tipping point and a reduction in status.
If we improve things, we could have partial resilience, so things could return somewhat to original
conditions for this specifics status or function. We can have complete resilience or, if we enhance
biophysical conditions relative to some condition, we can have enhanced status because of net
biophysical improvement. Of course, if we damaged things too badly we get no resilience and
irreversible damage, so the problem is that this is just a conceptual slice to our multidimensional
ecosystem states.
We struggle to come up with measures to represent responses to what we can understand and the
trajectories and destinations will differ depending on the indicator and point that we're assessing. We
need to be clear about what is to be protected or restored and how it's to be measured; we need to
define the conceptual framework within which we’re thinking and this is particularly important, as we
manage systems with the backdrop of irreversible or long-term change. So state, success and how we
define starting points and what we are to measure affect how we decide whether we've succeeded and
whether things are changing.
We need to clearly define our models, to say where we are, where we're starting and what we're
tracking. Water Framework Directive and Marine Strategy Directive indicators are often based on
community structure, which worms are there and which worms should be there, but in some systems
that focus on structure alone – especially in a shifting baseline – it’s going to set us up for failure. It's
been said that probably diversity of function is more important for the sustainability of goods and
services than species per se.
Another ecologist that I really respect says that we’ve lost the species battle and we need to protect the
functions. It's important to understand functions, their responses to pressures and their relationship to
ecosystem services. We need to ask, even if we've changed ecosystem or population, is this a
functioning ecosystem, are the landscapes providing us with what we need?
Most of you have seen this decision cascade in one form or another; it's a pleasure to be in an audience
where I don't have to explain it in detail, but whatever you're doing within an ecosystem services
context, you're working somewhere within this circular iterative decision cascade. If we're trying to
make a decision, we need to decide what the decision is, how that's going to change pressures and
biophysical conditions, how that might change functions and services and then how we value those,
what we want to optimize and what decision we want to make.
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As you look at the different steps in that process, we’ve broken that down into a series of separate
categories of assessment; one is ecosystem service decision analysis, another's assessment and another
is valuation. They don't work in isolation, but often the practitioners do and this is often a problem. How
ecosystem services are applied, valued and communicated between steps ranges widely across
applications and therefore it can hinder its role as a cross-sectoral tool. It's very important that we’re
transparent about how we hand information off between these steps and in my experience that's not
very well done.
If you talk about types of ecosystem service based assessment, which is what I'm more interested in and
how we use the information we can measure to inform policy and decisions, there are three rough
categories of assessment: there's a resource level assessment, ecosystem service base response or
regional assessment and ecosystem service based lifecycle assessment. RISA maps the extent of or
potential trajectories of resources, to identify baseline conditions or project trajectories of recovery or
restoration. It estimates resource levels but it doesn't provide a mechanistic evaluation of what drives
changes and it doesn't look at the interactions between ecosystem services.
EcoRISA and EcoREGIO enhance or underlie traditional risk assessment by linking risk assessments to
ecosystem services and points are linked either to biophysical processes or functions. They can be
simple or complex, they can be regionally or spatially explicit across scale but focus is on assessing
pathways of effect, not quantifying services, so they don't directly lead to a valuation; some people
aren’t clear about this translation, although outputs can feed into evaluations and comparative
assessments.
There’s emerging ecosystem-based life cycle assessment which evaluates the full scope of effects for a
proposed policy product or development. Quantitative assessments can be very complex; they’re
achingly quantitative and often driven by economics and engineering. Most approaches that are
currently applied that I’ve found in the literature don't look at non provisioning services because they
lack quantitative models.
There's scope for the development of more quantitative or semi-quantitative life cycle assessment, to
look at the full scope of impacts. Often, leaving things out because you can't quantify them doesn't
make things more accurate, it just makes things easier. These would help regional planning, strategic
assessments and scoping for liability assessment.
A couple of key methods that are important to address when trying to understand and manage
ecosystems; first of all, although integration is invoked in almost every study I previewed,
multidisciplinary studies still often result in a stack of single discipline reports by scientists. What we get
is this and then we still don't know what to do with all the information. This is really sexy if you're a
scientist; as an academic it gives you lots of publications but it doesn't help us make decisions.
Integration is still an often underfunded afterthought, rather than a consideration in experimental
design, and it's a problem for making our research meaningful.
Again, this is a site I don't really need to show here but its transitional different land-use types result in
different ecosystem service clusters. There are both intended and unintended consequences of our land
management choices and it's a consideration of those trade-offs that we're trying to articulate more and
more. So if you look at the impact from stressors, they can be driven by a number of factors. Here the
risk is for an ecosystem service impact – this is focusing on soil loss and sediment generation. There are
intrinsic risk factors, such as slope and soil type, as Jacqui so eloquently invoked.
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There are management risk factors, the things we do to landscapes and how those interact with those
intrinsic factors and then there are connectivity parameters; if stressors are released, do they reach
habitats or are we controlling them? These require spatially explicit assessment, although often then we
need to aggregate that information to higher scales. Not every assessment requires this level of
complexity, but if we want to look at interactions we need to look at the driving parameters.
Now if we look at management of the river basin at the large-scale, you need to look at driving
processes and mechanisms at multiple scales. Traditionally the approach, if you want to understand this
at the focal scale, you always need to understand the processes one scale above and one scale below.
There are a number of tools and approaches that allow you to address multi-scale interactions, but it's
not trivial; you do need to understand that as we moves across scale you can't just assume things
extrapolate.
Now it's important also to remember that whether something is harmful or beneficial can be very
context-specific. In this case a fine-grain soil or sediment released from the field can cause both positive
and negative impacts, depending on the location, the habitat you’re in, the endpoint you're considering
and the services you're concerned with. In this middle section, all the red arrows are undesirable
impacts while the green arrows are desirable impacts. It’s important, if you want to manage sustainably,
to balance the trade-offs between your objectives and consider all these things.
If we control sediment to protect salmonids and spawning gravel, for example, you may have less finegrained sediment in wetlands for your birds. We manage landscape on land and water to optimise
chosen ecosystem services. This affects the status downstream and ultimately affects the viability and
sustainability of aquatic ecosystem services. You need spatially explicit models to evaluate this.
It’s also important that our regulatory research focuses on the right issues – and this doesn't always
happen. This is the North Sea off the coast of Britain: these are the areas affected by dredging and
disposal, which are heavily regulated, and these are the areas affected by beam trolley, which is much
less regulated. If you really want to protect benthic ecosystem function, you have to ask whether we are
regulating and managing the correct processes. So (we have) uncertainty and complexity. Ecosystem
frameworks evaluate potential impacts in very complex systems; they are highly variable and
interactions are uncertain.
No model, however much we pretend otherwise, is more accurate than our least certain parameter –
and ignoring parameters for which we don't have firm quantitative data doesn't make them go away.
Each ecosystem service framework should only be as complex as they need to be, but broad enough to
be relevant rather than pretty and they need to be based on the context of the decision and the
uncertainty of the process.
There are many tools to start communicating and addressing uncertainty and variability. Adaptive
management decision-making helps us deal with an uncertain world and it's important that we do this
to avoid or respond to unintended consequences. There are a number of concerns about ecosystem
service based assessments. A review of the literature said the vast majority of studies consider five or
fewer ecosystem services and almost a quarter consider only one; you can be forgiven for thinking that's
not an ecosystem services assessment, it's a single resource assessment.
More than fifty percent of the studies reviewed considered services in isolation without considering
feedback or interaction and there’s a rather disturbing lack of clarity and consistency and breadth of
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integration in a majority of applications; assumptions and models behind valuations are often not
explicit.
So, are the ecosystem approach and ecosystem service approach cross-sectoral tools or are they
greenwashing? Well sometimes they’re one sometimes the other; whether explicitly addressed or not,
all management choices result in trade-offs. Ecosystem services can provide a thread for cross-sectoral
decision making. If policy and market changes are to support sustainability, it is essential that we
understand how actions will affect a range of ecosystem services in space and time but we need to be
aware of the limits of our knowledge. Ecosystem service research models and tools should help
government and stakeholders make more informed decisions, but this requires clarity, transparency and
relevance of approach.
So how do we better manage ecosystems? – we need to be connected because ecosystems are; we
need to be sceptical and transparent because the devil is in the details; we need to be uncertain
because the myth of certainty undermines our credibility; we need to be promiscuous because we need
to use the best tools for the questions at hand and not just the tools we already have a relationship
with; we need to be humble because even simple systems have the capacity to surprise us and we need
to be adaptive. We need to monitor, adapt, respond and communicate when we get things wrong or
when systems, as they almost always do, prove to be more complex than we originally thought. Thank
you.
Video of presentation available at:
www.youtube.com/watch?v=O1nCGj2EwdI&index=6&list=PLnEOoLwKbaUMBh2Ub7-KwtUxJIrsgf279
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Prof Ian Hodge, Department of Land Economy, University of Cambridge
Ecosystem services and sustainable agriculture
I was asked to talk about ecosystem services for agriculture. And I thought ‘no, that wasn't going to do.’
What I want to talk about is ecosystem services and sustainable agriculture. Sorry, you can tell I'm an
academic. What I want to do is to reflect on that point, so I want to think about the position of
agriculture within ecosystem services because clearly, agriculture is both the user of ecosystem services
and a provider of ecosystem services. I'm going to be slightly loose I suspect with the language and I
don't particularly want to spend time trying to define different sorts of ecosystem services and I don't
want to spend time trying to define sustainable agriculture, but I'll talk a bit about both and use them I
hope in a helpful way.
So what I plan to do is to think about agriculture in an old world context, so essentially a European
context or a Japanese context or maybe a Korean context as opposed to a North American context or an
Australasian context and to think a bit about some of the implications of that. I want to think about
ecosystem services and ecosystem disservices.
So agriculture both produces costs and benefits and the way in which we define those costs and benefits
determines how we go in to policy and the way in which we organise policy or at least it should do, and I
think there's scope here for thinking because I think we're a bit loose about whether we're defining
services and disservices and sometimes I think we call things ‘services’ when actually it's really a
disservice. I then want to think a bit further in terms of where we might be going and I’ll think very
briefly about sustainable intensification and just think about in principle about the different sorts of
services that agriculture will need to use and then I want to think about some policy implications of that.
So this I guess is there ‘A’, just to tick the boxes of saying that we can think about supporting services or
regulation services or ecosystem disservices and puts agriculture in the middle. So we think about the
way in which agricultural systems use soils – nitrogen, nutrient cycling, water and so on, but also the
way in which, and I guess the point here is particularly in a world, they create both commercially value
outputs and non-marketed outputs so things like water supply, conservation, climate change
biodiversity and so on.
We also need to think about agriculture in that centre with these things coming backwards and
forwards. We can think about two possible relationships and there is a difference here and I think partly
for the debated about agriculture in the world trade organisation is that particularly economists haven't
thought through the different sorts of relationships between agriculture and environment and partly I
think is to do with the context within which those agricultural practices are being undertaken and we
can distinguish between what I initially thought of as a new world and I thought perhaps more politically
correct, or more appropriately, is to think of it as a more resettled world and an old world.
I’d like to explain a little bit about what I have in mind for that and then to think about why that matters
and actually it takes us back to the point about what we use as our reference level, and what it is we're
trying to get to, what we think is a good, well-managed ecosystem and clearly it isn’t necessarily going
back to a particular point before human settlement, but even that of course is a rather indeterminate
position. So if we think about a new world or resettled world like North America or the picture here is
New Zealand because that’s where I was doing this.
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Modern agriculture has in sense been overlaid on top of a pre-existing, something that might have been
called a natural environment and I guess many these things are not natural even before Western
settlement or the introduction of intensive agriculture because there were pre-existing agricultural
systems or land management practices that were making substantial difference to the nature of the
natural environment.
This probably isn't the time to say something about putting ‘natural’ in the title of an organisation and
on whether this is or isn't a good idea. This may not be politically correct here but thank you for the
invitation to Wales.
But I guess the point is that there is an issue about what it is we're trying to get to and what we think is
good and I think in most of Europe I suspect, what we’re trying to get to is not something that is not the
sense when we use the term ‘natural’. The point here is that if you introduce an intensive agricultural
system or a modern Western conventional agricultural system into a pre-existing environment, almost
invariably it causes costs because it undermines the things that we value in the environment.
So where we do that then we'll say that agriculture is causing an external cost and is causing an impact
in terms of water pollution, loss of biodiversity, soil erosion and so on – it’s causing an impact within
that particular context. Then if we say that part of the problem is that we've been maintaining higher
prices for agricultural output through policy, what happens if we reduce those prices? The
consequences are that we reduce our agriculture intensity and almost by definition, we find that the
environmental impact is reduced and we get a better environmental quality as a consequence of the
reduction of agricultural output prices, and therefore economists have argued that reduction of
agriculture protectionism must be good for the environment.
On the other hand, if we contrast that with what we might think of as an old world or resettled world
environmental impact, then what we argue here is that agriculture and ecosystem services or
environmental impacts can be joint products, that we produce these things together in varying
combinations but actually many of the things that we value from these sorts of systems: the
biodiversity, the landscape and so on, actually are joint products and are products of a particular
system. If we took the system away, we would not have those agricultural outputs.
And these are in OECD terms, non-commodity outputs but I guess in this context, cultural ecosystem
services have co-evolved with our produced output these two things have evolved over time so our
agricultural systems have created ecosystem niches or biodiversity niches where particular sorts of
species and habitats have been created that we now value.
Whether we would value them with a different starting point is an interesting question and one that
we've begun to think about but not very much. It's not so long ago I was involved in a task force looking
at upland farming and my naive quasi-economics perspective said ‘well there must be some sort of
optimal amount of upland land in this particular sort of state that we would like to have and maybe
we've got too much’ and actually it wasn't even possible to ask that question ten years ago.
I think it is now possible to ask the question about whether we want to see more radically different
systems and how we might value that but we’ve not gone very far I think in thinking those sorts of
things through yet. So the point is agricultural and ecosystem services can be complementary, that we
can produce both together through the same sort of system and so a reduction in that case, a reduction
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in agricultural prices may cause a loss of ecosystem services. We can’t say in principle whether reducing
agricultural prices will be good or bad for the environment.
The point is that we want a certain level of positive management in order to achieve the environmental
qualities that we value, so we can think about the very extensive, or if you like the abandoned, but one
extreme, the well-managed productive landscape or the ‘too intensive’ where it’s actually is causing
both a loss of the outputs that we are pricing and the outputs that we are not pricing so in that sense
perhaps slightly more technically, but also pretty simplistically, we can think about an area of land as
producing combinations of non-priced ecosystem services and priced agricultural output, and we can
have a production possibility frontier and we would clearly aim to be on it.
But the point is, that at different sort of stages of intensity we can increase the value and then after a
while, we reduce the value. So there are non-linearities here and it is part of the complexity of the
system that we're trying to find particular levels of intensity and particular agricultural systems and it's
tempting to say certainly with this sort of diagram that implies that we go back to historical agricultural
systems but clearly, that's simply not feasible.
We need to rethink what sorts of agricultural systems can fit into these different sorts of positions. So
we need to think about whether the services that we're providing are valuable or whether they’re goods
and bads in economics terms. So we might say the provision of habitat for birds which we tend to think
of as a benefit, and as an ecosystem service but we could simply set the reference point somewhere
different and say that a failure to provide the biodiversity is an ecosystem disservice.
I guess the point I want to emphasise here is that this is a social judgment and is not a technical
question. It's a social judgment about what duties we think landowners should have and typically we’ll
say with habitat and biodiversity, providing space for biodiversity as a service and typically we might say
with nitrate emissions now - twenty years ago we would have said something different - but now I think
would say that leaching is a disservice, but we could say and actually we do in policy terms and part of
my reason for emphasising this is I think we're not very clear about what we’re saying in terms of rights
and duties.
We can say that buffer strips are a service. Now we can get away with that if you like because we have a
reference level of environmental quality and if you fail to meet that, then it's a disservice and if you go
beyond that, it’s a service. So what we need to do and the point is we need to be clearer I think about
the counterfactual. We need to be clearer about the world we are assuming would be in place if we
weren’t in the place we’re in.
Where else could we be and what's the difference between where we are and where we could be? And
that involves a judgment, a benchmark of social judgment about good agricultural practice and so we
need somewhere to start from. That benchmark shifts, so as I said twenty years ago, we used to say that
farmers ought to use more nitrogen and that actually good farmers good agricultural practice involved
more use of fertiliser and more intensive production and more grass and so on.
Then we thought more about the consequences of that. We have recognised the consequences perhaps
in the past. We knew that intensive use of nitrogen fertiliser causes change in river habitats but we
simply regarded that as a consequence of good agricultural practice and intensifying was regarded as
agricultural ‘improvement’. So our judgment changes as does the judgment of the kind of world we
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want and the nature of the environment that we want to establish changes, so our social judgment
about the duties and rights of landowners changes as well.
So there is, if you like, perhaps a present judgment about where we stand - we have services so we tend
to say that provision of landscape, biodiversity and public access and maybe carbon sequestration and I
guess we need to think about that - maybe these are all things that produce benefits. On the other
hand, we can say soil erosion, water pollution, and pesticides in the environment, atmospheric
emissions and here again, carbon dioxide emissions maybe - these are forms of damage or pollution for
which we should expect landowners to have a duty to look after these things.
So we can think about ecosystem services, external benefits or ecosystem disservices external costs and
that leads us and the point here is that leads us into a policy approach so either the conventional view
about pollution - the polluter pays principle or the obverse of all of that - the way in which we treat the
provision of external benefits, landowners doing something beyond what we might expect and require
of them, the provider gets principle. I'll emphasise the provider gets principle because we're trying to
influence the decision-makers behaviour. We might say the beneficiary pays principle and that's it like
becoming I think more important as we think about ecosystem services and we think about the
beneficiaries from ecosystem services being encouraged to find the resources to help pay for the
provision of ecosystem services.
I nearly took this out because I thought this is probably too simple for you but nevertheless it’s there as
part of the story about thinking about the nature of the ecosystem services and the institutional context
and the way in which we go about policy. So the characteristic definition of public goods is that there's
an issue about rivalry, an issue about excludability. So rivalry where one person consuming the resource
reduces the amount of resource available for others or excludability where if you provide the resource,
how easy is it to prevent other people from consuming it?
We can think of situations where we have high rivalry and high excludability so conventional marketed
products because in this circumstance you can create a market for wheat or renewable energy or timber
or whatever. The other extreme where we have low rivalry and less excludability so we can think about
an extractive, attractive landscape. One person's consumption of it doesn't reduce the quality of it for
someone else in the absence of congestion.
If you have it, it is hard to keep people out. It is expensive to keep people out but not necessarily
impossible. The ultimate I think its existence benefits. If we value the environment of the rainforest
simply because we know it's there, then my enjoyment and appreciation of that knowledge isn’t
reduced by the fact that you know it.
It's very close and we can't exclude people from knowing about. Existence values are very close to being
pure public goods but the point is that most ecosystem services are somewhere within this range of
areas. So if we think about the principles for sustainable agriculture. What I really want to think about is
in with the last one particularly so we want to integrate biological and ecological processes, minimise
the use of non-renewable inputs, and substitute human capital for external inputs and at coordinated
action to collective agricultural natural resource management.
So it’s clearly making more use of ecosystem services. If you want to take that further and think about
sustainable intensification, the argument is that we're going to need to increase production at a global
level and I guess that implies all of us and it implies that the market will change. There is probably less
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discussion about the consequences of these sorts of threats in terms of population, climate change,
resource degradation and so on, but they will have price effects, so they will affect all of our incentives.
So we’ll be required to increase global production constraints on land, increase in environmental
demand for increasing environmental sustainability because what we're doing now is not sustainable.
But it doesn't specify a particular sort of system, and clearly we need to re orient our research and
development in order to think more about what that means. But in very simple terms, perhaps we can
say that what it does mean is a rebalancing of the inputs into our agricultural system. We're going to use
less imported inputs, external inputs such as fossil fuels, organic chemical fertilisers, and chemical
pesticides. If we reduce something but we're trying to increase the output, fairly obviously we're going
to have increased something else so what are we going to increase?
Well, technology - we can change the technology that makes our system more efficient. We can add
information about learning about very specific places and how to manage those places best using
information and being more precise about us how we use pesticides and so on, but also using more local
ecosystem services so perhaps making sure that we're making better use of pest management or
pollination, making use of on-farm nutrients to a greater extent through waste management and crop
rotations, using renewable energy on farms perhaps through anaerobic digestion.
But at the same time, we're also saying we want to produce more external benefits and more ecosystem
services, so perhaps more space for biodiversity somehow, more carbon sequestration within the
system's better landscapes and better public access, so we're trying to do all these things at the same
time and it's not obvious how we do it, but it does imply ecological intensification. It implies that we're
going to have to use ecosystems within the locality more intensively than we have done in the past.
So soil formation, nutrient cycling, nitrogen fixation, biological pest control, crop pollination, and water
control managements. The argument here is then that that implies a different sort of scale, and implies
more coordination across space than the previous model of a conventional agricultural system where
particularly after the Second World War in essence what we've said is we want to give all the resources
and control to the individual farmer to make sure that they're well informed and they can buy their
inputs and actually the individual farmer model in a particular place works very well for that model.
If we think more about sustainable intensification or ecological intensification, the implication is that we
need to think more spatially at a different sort of scale and that has institutional implications for linking
farmers in terms of biodiversity in large-scale areas: water management, storage, flood protection at a
local scale, water quality in the catchment scale, economises of size in farm management, marketing
and value-added collective agri-environment contracts, discussion group, social learning - all those sorts
of things are to do with getting local land managers within a locality to communicate and to coordinate
their behaviour in some way or other.
So that has implications in that often our agricultural systems both produce and use ecosystem services,
but we need to think, reflect and change perhaps by definition a good agricultural practice, that we
need to think about the public good qualities or the near public good qualities of our ecosystem services
and then coordinate across holdings.
We can think about that in a policy sense in terms of the benefits that our policy is going to generate
either in terms of public benefit or in terms of private benefits. Some of these benefits are going to
provide benefits both to the individual landholder and have external benefits. Sometimes they're going
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to cause costs to both sides, sometimes the benefits will exceed the costs; sometimes the public benefit
would be greater than the private benefit. And so the point here is that if we're to the north east of this
horizontal line and we can do it's worthwhile we need to think about the policy implications. So, what
we can do is to think about policies providing ecosystem services in each of these different areas and it
leads us into a different sort of policy approach.
So if you like, to the left of the vertical axis work on ecosystem services so we can think about public
procurement of ecosystem services or payment for ecosystem services. Or maybe think about
stewardship, so this isn't necessarily an economic approach, it’s about thinking about what is the best
institutional environment to promote particular sorts of outcomes.
Alternatively, we can try and think about changing the system and maybe by collective action, we can
actually relocate some of these policies into different parts of that diagram. So where that takes us is to
think about regulation to think about collective provisions think about coordination and to think about
payments for ecosystem services and we can think about collective institution went because I'm running
out of time. We could also think about how we use CAP reform and I thought in the European context
we should think about how we use the Single Farm Payment.
If we've missed the chance to reform CAP in a positive and helpful way , we need to think more about
targeting policy in particular places so maybe we can think about the ecological focus area, if you like, a
space within which we can use policy mechanisms to achieve something more positive.
So three things to finish with – we’re going to clarify our social judgments about the distinction between
services and disservices. We need to think more about the value of ecosystems to individual farm
businesses that we've rather ignored in the past, so this isn't simply saying ecosystem valuations, this is
asking what is the contribution of these two particular phone businesses.
We’ve looked recently at pollination other services too and then finally to think about institutions for
collective action and how those work, how they get information and how we can operator at a bigger
scale than the individual holding. Thank you.
Video of presentation available at:
https://www.youtube.com/watch?v=2VKND43DZWs
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Conor Kretsch

Ecosystem services for human health and well-being
Good morning everyone. I have a large number of slides but I'm not going to go through them all
because these presentations, as Shaun says, will be available online and I want this really to be a
resource for people to use rather than something to go through immediately today. I'm the founder and
Executive Director at the CoHab initiative – CoHab stands for cooperation on health and biodiversity.
Our secretariat at that moment is based in Ireland. What I'd like to do over the next 20 minutes or so is
give you a little snapshot of firstly, a little introduction to CoHab - where we come from and what we do.
Secondly, I'd like to talk about what we mean by human health and how human health fits into the
current paradigm on sustainable development and ecosystem services.
I would like to talk about the linkages between ecosystem services and biodiversity and public health,
particularly looking at some of the major public health concerns that biodiversity has a significant impact
on.
And then to finish I’d like to just look at some of the ecosystem approaches to public health which are
currently being tried and tested and some of the concepts behind linking ecosystems with public health
issues at the policy and at a practical level. CoHab originally came about as a result of the first
international conference on health and biodiversity which took place in Galway in the West of Ireland in
2005.
One of the recommendations from that first conference was that there should be some kind of an
international program of work looking at the links between biodiversity and health and helping the
health sector to understand what these linkages were, also helping the biodiversity and conservation
biology and environmental sectors to understand the distributive impacts if you like, and the potential
negative impacts of biodiversity policies on public health as well as being able to capitalise on potential
positive impacts that biodiversity conservation could have on health and well-being.
I’m speaking largely about biodiversity as opposed to ecosystem services because we recognise that
biodiversity underpins largely ecosystem functioning and ecosystem services, and the loss of
biodiversity in many cases can threaten the flow, the scope, the breadth and the accessibility and types
of ecosystem services which are accessible to us. So after that conference in 2005, we were approached
by the Secretariat of the Convention on biodiversity and asked if we could help put together a
framework for what that international initiative would be, and then established officially in 2007.
We had a second international conference in 2008 and since then we've been instrumental in helping to
get some text into the decisions taken in conferences of parties to the Convention on biodiversity that
specifically reference health. We’re working towards another conference in 2015 and we're also looking
at rolling out regional representation for the CoHab initiative across the world over the next three years.
So a question which is often asked to me actually is ‘why is health distinct from well-being and why do
you look at helped as being something separate from well-being?’
One of the reasons is that we recognise that health is such an important component of what people
consider as being part of their own well-being in kind of have assessments of how people rate their own
sense of well-being in public, their own health or the health of their families, the health of their
communities and their access to healthcare is often considered to be a very significant factor. The other
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side of it is that public health often affects other aspects of well-being in terms of people's ability to earn
a livelihood, to engage with their family or engage with the community.
Health is often a significant community concern as you often will see public protests or public
discussions motivated by public health issues and it’s often also a significant proportion of individual
budgets in terms of the amount of money to households will spend in terms of medicine or indirectly in
terms of the food that they purchase. It’s also obviously a significant proportion of national expenditure
- over 25 percent of government budgeting at the moment in Ireland for example and it’s also an
important aspect of government and services at the front line at the community in terms of how people
interact with their local, regional or national governments.
Obviously as well as talking about mainstreaming biodiversity across different sectors you have to deal
with public health in the same way as you deal with transport or agriculture. Another way to look at it is
that health is increasingly being recognised as a core element and an indicator of sustainable
development but beyond that, particularly in the development aid circles, we're seeing that public
health is considered to be requisite if you like a prerequisite of sustainable development. It's not
something that happens for development to be sustainable; you will need to address public health
issues.
And one of the reasons for that is that public health care systems can have in their own way, a
significant impact on the environment and ecosystems either through the use of medicinal resources
from nature or pollution from healthcare facilities, the use of energy in hospitals and so on, and also
ecosystems themselves can be affected by population status -people in a state of poor health are often
forced into taking decisions are engaging in behaviours that can further impact on ecosystems. Perhaps
people in poverty have to look for resources from ecosystems that perhaps cannot sustain that level of
exploitation.
Public health is also connected to a large range of the other issues and in this concept of sustainable
development, and we've seen in recent years that biodiversity is being recognised as being at the centre
of a whole range of global crises including health and climate change for example. The loss of
biodiversity was pointed out by the World Economic Forum in this report from 2010 as being the Nexus
of a range of global Risks so in order to address a whole range of international crises that themselves are
in many ways interlinked increasingly biodiversity, the loss of biodiversity and the degradation of
ecosystems and the loss of ecosystem services is being recognised as being a core factor.
So what do we mean by health? Many of us ourselves might feel that we understand what our own
health is, but in terms of the policy aspect and the scientific aspect in actually rolling out healthcare on
the ground, the definition is quite important.
This is going to the standard definition of health by the World Health Organization dating back to 1948
which stated that ‘health is a state of complete physical mental and social well-being and not merely the
absence of disease or infirmity.’ At the time, that was extremely important because it recognised that
health was more than just about the self and about physical and mental health but also it recognised
links with the wider community, access to society and access to services.
But the question being asked recently is whether definition is still relevant particularly in an increasingly
globalised world in a world where transport and trade can lead to the movement of disease organisms,
the movement of sick people around the world in a matter of up hours or days. So one of the concepts
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which is being floated in the medical literature over the last ten to fifteen years and particularly in the
last five years is a need to expand our definition of health and not just to look at how people are right
now, but also looking at our ability to adapt to challenges and our ability to adapt to public health
stresses.
For example, if any of us perhaps is suffering from a head cold or mild bout of flu or like me, had a pizza
here in town last night and feeling a little bit green for Wales right now - I mean our health is more than
just the state that we are in now. I would consider myself to be largely quite healthy even though I'm
not particularly feeling the best this morning and what's more important is my ability to adapt to any
particular health challenge.
Am I going to get over this? Of course I am. I hope so. So we see correlations therefore with current
concepts of what we mean by ecosystem health: we speak about ecosystem health, we speak about the
ability of ecosystems to adapt to stress and to be resilient in the face of perturbations, of changes such
as climate change or pollution or over exploitation. So this concept of changing the definition of health
to include our ability to adapt is very useful in terms of linking ecosystem science with current concepts
in public health. In terms of the interest in the linkages between biodiversity and human health, a lot of
it is being driven by the environmental sector, particularly by conservation biologists.
When we see that the current pushes in terms of ecosystem approaches to public health, a lot of it is
being driven for example by the Secretariat of the Convention on Biological Diversity and even CoHab
has its own background biodiversity science, but this isn't always been the case and I'm just showing the
covers have couple of their early editions have an important journal called emerging infectious diseases
which is published free online by the United States Centres for Disease Control and this was initially
launched in the 1990s and from the very first issues they started dealing with outbreaks of infectious
disease and emerging infectious diseases that were directly tied to wildlife and directly tied to changes
in ecosystems. So the medical and healthcare communities have understood this to make that approach
of this type of concept that biodiversity ecosystems and public health risks are linked from quite some
time ago.
And some major scientific announcements and discoveries that help to coalesce this is the science or
the healthcare community. For example, this is a snapshot of an article from Nature back in 1999 which
was dealing with the discovery that HIV initially came from chimpanzee populations in west and central
Africa. We also see them from the Millennium Ecosystem Assessment in 2005 that the linkages between
ecosystems and public health were getting increasing attention and one thing which is important to
note is that the jump at the World Health Organization themselves were quite heavily involved in
preparing the text for certain sections of the Millennium Ecosystem Assessment, and they were behind
the synthesis report for public health which is worth reading and you can actually download for free
online.
This particular diagram is from the Millennium Ecosystem Assessment and shows the correlations
between different types of ecosystem services and different constituents of well-being. Now this and
this model dates back to 2005 and has been adapted and challenged and has been developed quite
significantly in the intervening years and there are, I’m certain, new iterations of this to come out
increasingly as we get more information and more knowledge on the links between ecosystems and
human well-being.
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But it has been extremely important as a tool for engaging with policymakers across different sectors
including public health on the broader links between ecosystems and human wellbeing. So we've seen
as well in the last number of years, particularly since the turn of the millennium, an increasing body of
other evidence linking biodiversity and ecosystem services to human health and well-being. We have
dedicated journals such as this eco health journal; we have dedicated publications scientific and popular
texts looking at biodiversity and its importance to human health.
Again, we've had the involvement of the World Health Organization and we’ve had headlines and this is
from the Guardian website in 2010 – a headline highlighting the linkages between the disruption in vitro
systems and the risk of emerging infectious diseases that can affect humans, wildlife, livestock and so
on.
We see increasing interest in the links between climate change impacts on ecosystems and subsequent
impacts on human health. We’ve seen an increasing body of evidence looking at the relationships
between ecosystem and environmental degradation and mental health issues and we're increasingly
seeing toolkits and practical guidelines for practitioners in health areas as well as scientists looking at
different aspects of how biodiversity links with public health.
So what I’d like to do is go through just a number of general slides to show some of the key linkages
between biodiversity in public and some of the key public health issues that ecosystem services relate
to.
Often, and particularly I think in parts of western Europe, when you talk about ecosystems and human
health, one of the first thing that comes to mind is recreation outdoors - people getting out in exercising
walking in nature such as this picture from the Wye Valley here in the UK. And increasingly we're seeing
this body of evidence showing that exercising outdoors does have a significant benefit in terms of not
only physical health, but in terms of mental health and mental well-being as well.
We also see linkages between ecosystems and psychological well-being and how people cohere in
society in terms of community cohesion and community involvement and community engagement.
There are also obviously linkages between ecosystems and spiritual well-being at which must also be
recognised as an aspect of health for at least for certain communities.
Another important area in which will come to mind is the importance of biodiversity and ecosystems as
living libraries, medicinal products and medicinal compounds. It's interesting to note that a lot of the
current decline in output from pharmaceutical companies in terms of new drug entities has been
correlated with the move away from natural product chemistry with a greater focus on designing
molecules using computer technology or looking at it from a purely genetic medicine point of view. It's
interesting to note in the last couple of weeks there was a story about a drug which has been in
development for about 15 years at massive cost that was completely synthesised in the laboratory, and
it turns out that exact same molecule in the exact same form actually occurs in nature.
I can't remember the exact name of the medicine right now but it was identified in the sap from a
particular tree in east Africa at which again highlights how often the work that we put in at the
laboratory, the more and more we realised that the loss of biodiversity could potentially put future
medicines at risk. Obviously, biodiversity is the cornerstone of agriculture and everything we eat and
everything we drink - I'm not sure about the pizza I had last night - but the vast majority of what we eat
and drink comes from nature but beyond that and the medical community and particularly people
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working in areas of dietary health and diet security and nutrition security are recognising that diversity
in diets are extremely important in terms of protecting people against diseases of affluence such as
cardiovascular disorders, diabetes, obesity and certain cancers and endocrine diseases and so on.
I mentioned the issue of emerging infectious diseases already and increasingly we're becoming aware
that in many cases, not all, but in many cases, disruption of ecosystems can increase the risk of the
emergence of infectious diseases into the human community or into livestock or into other wildlife
populations.
We are also looking at how wildlife models can be used in medical research and not just in terms of
vivisection and animals being used in a laboratory but increasingly the medical community is looking at
house studying living systems in terms of living physiological systems can lead to benefits in terms of
medical discoveries.
The reason I have two polar bears is that bears are an example which are often cited and when you
think about bears and other species that hibernate for long periods in which they fall asleep and actually
don't move and don’t wake up for perhaps up to six months at a time - that level of interactivity and
that level of lack of exercise and torpor would cause significant problems for any of us here and never
mind not actually using the bathroom for six months which bears don’t do when they hibernate. So by
studying these models and trying to understand how their bodies deal with the build-up of toxins over
time without excretion, we can potentially learn and get some insights into methods for addressing
certain diseases that affect us such as liver and kidney function problems and so on.
The role of ecosystems and protecting against disasters and reducing the risks of disasters is becoming
something that's of increasing importance as we look at the impact of climate change particularly in
terms of flood risk, storm surges, drought and so on. Where you wouldn't think immediately there's a
linkage to health. The role of ecosystems and biodiversity in supporting people's livelihoods and
enabling them to be free from poverty is increasingly important from a health perspective because
obviously as I mentioned earlier, people whose livelihoods are insecure and people that are pushed into
poverty often are unable to look after their own health or the health of their families or engage properly
with the community.
Indigenous and local communities can have very specific relationships with biodiversity and ecosystems
and therefore they can have very specific public health challenges associated with ecosystem disruption.
And finally we look at the issue of climate change again as we mentioned earlier how and with the
conservation of ecosystems can help with adaptation including the adaptation of health systems to and
future challenges with the climate.
What I'll finish off what is this simple diagram. When it comes to actually dealing with this from a policy
in a practical perspective, the most important thing in terms of mainstreaming ecosystem approaches
into the health sector is to really shine address and number of the barriers and trying to understand
what why the health sector is not fully engaged at a policy level on these issues. I have shown earlier on
how the public health sector is very much on board in terms of that the science and the research, but
this has not translated at all into effective public health policies that recognise biodiversity and
ecosystem services as being a fundamental part of achieving their goals.
We've seen the WHO engaged in Millennium Ecosystem Assessment, but again this has not translated
down to national governments, so what we need to do was look at the hierarchy if you like the cascade
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for public healthcare the same ways we have a cascading showed earlier on Fri assistance services
linking with human well-being. It's valuable to look at the determinants of health outcomes, the various
stages from policy through to practice at the community level that determine an individual or a
community's level of health and identify what American ecosystem approach is that where does
biodiversity have relevance in those particular areas. I can answer any questions and that if anyone has
any later.
And finally I just want to say a thank you to Shaun Russell and colleagues at Bangor and other people
involved in putting this together. Thank you very much.
Video of presentation available at:
https://www.youtube.com/watch?v=o5tcZ2klMJw
Speakers’ pre-lunch Q and A
Mark Everard: I’ve been working with the ecosystem approach for 26 years now including in East Africa
were I started doing it. I keep coming up against the World Trade Organisation ‘a profit foregone is
feudalism’ and how are we going to tackle that one because it’s a real obstacle?
Jacqui McGlade: I’m going to come straight out of the environment because the evidence for income
inequality having systemic outcomes which are bad for society is becoming much clearer. You only have
to look at, for example, indicators such as prison populations, teenage pregnancy, health - there’s a
whole raft of what I would call the manifestation of income inequality. To really understand that we
must think about the way in which the world investment - 614 trillion dollars sits in the hands of
approximately 1,062 people and I think that fundamentally is what the post-2015 sustainable
development goal in all its kind of fluffiness really will have to address, and I see countries beginning to
come to terms with the fact that those that have the highest income inequality will in the end
undermine their ability to sustain themselves.
We have to keep on banging the drum on that one because it comes back then to who has access to
resources, where do the property rights exist, who in a sense has the stewardship and so on. Asking the
questions through income inequality, uncomfortable as it is, gets us back to where I think to where we
need to be. And we know who those people are by the way so you know we could distribute that list
anytime.
Gareth Wyn Jones: Thank you very much for an excellent presentation, it was very interesting. My
concern always is that there are two dialogues going on. The dialogue that you have exposed to us
extremely well, and then there's a dialogue of economic growth and of GDP developments and that this
is the only way out of our dilemma in Europe and elsewhere. Are you succeeding in getting a dialogue
with the economists, and particularly with the free marketeers and the people who believe in a
particular what you might call Anglo-American view of the world economy - the Washington Consensus.
Because it appears to me that it is at odds with much of what you're saying.
And it worries me that there are these two dialogues going on: one which I agree with which is yours,
another one which is actually the power in the land and you talked about Mercury and how it will take
forty years. We all know the climate change deniers are being funded very extensively by the oil lobby
and by the gas lobby and the Koch brothers and these people and that is the dialogue which is actually
having the global impact at the moment to a great extent, whereas I wish it was yours.
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Jacqui McGlade: I would disagree with you on that last point because sitting immersed as I am now
with trying to articulate how we're going to move forward out of this economic impasse, you can see
the cracks beginning. Now there are some very smart people in what I would call the kind of ‘normal
economic behaviour of the market’, the prices, operating will to support us and those cracks have arisen
because in the face an onslaught of deinvestment and the way in which the finance markets been
operating, what we've seen is that prices have not reflected, in the sense, the reality. So a lot of free
marketeers have been bailing out, and then they're looking for ways to invest.
And this is this is why I come back to investment. There is a strong group now of mid-range economists those who are both macro economists and micro economists who are calling for something called
regenerative economic s. And it's interesting because it's not really an amalgam, it is fundamentally a
shift towards entrepreneurship but where you put in the hands of the entrepreneur the understanding
that we are talking about here. So you can connect up the dots and don’t say that a product appears on
the market and demand will determine what we are prepared to pay for it.
Now you put a long tail on it and the long tail is what essentially starts to catch people out. If you
haven't thought about the long tail in your price mechanism, then you will be undone. And you know
there's some Nobel prizes out there on this and so on, but that's not the point, the point is that some
mainstream economists in the World Bank and actually also in the WTO has started now to speak openly
about the mistakes in the fundamental areas and the shift towards how we incorporate ecosystem
services as I would say more broadly, the underpinning services for economy.
So the beyond GDP discussion which we started years ago and which somebody in the room has worked
on floundered because we could not find an indicator that would suit purpose, that would come on the
table and sit as the equivalent to GDP. But in the debate and in the discussions in New York and in the
capitals and even in the boardrooms, what we see is this increasing dependence on understanding wellbeing and prosperity. We must understand that people will only buy things if they feel good about
things, if they will only be able to afford things and if they're in some kind of sustainable economy. So
it’s a long argument but I do see the ship turning and I see it turning with people who are fed up with
the Koch brothers, fed up with the 1,062 entrepreneurs and even some big investment company is
really beginning to come around.
The World Bank itself has actually taken a group of them to task to really look at how investment will
change the shape of the debate that we're having. So there's a project called ‘waves’ which is this
merging of the accounting structures and investment to really try to shift the balance between them.
They’re in Africa, they're looking at countries that we would never consider fit to be able to generate to
settle accounts and trying to understand how those rich resource countries can emerge onto the table
as true trading partners without falling into the colonialist activities of the past. I actually see a shift and
it’s about time.

Bill Watts: My name's Bill Watts and I was reflecting on the comments on the tension between
environment and economics. I actually was trained by David Pierce who was one of the early workers in
the environmental economics field. And it always pains me because truthfully the people who are in a
sense, making that distinction and who actually claim to be free marketeers and who are ignoring the
environment are actually making a very big mistake.
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And the truth of course is that actually a degree of self-interest is often being expressed here because as
I think one of the points which comes across really from the government economic is that market failure
and environmental failure are linked and the reason for that is because many markets do not internalise
benefits which come from ecosystems or indeed the costs which come from human activities in respect
of those. So I think one of the the issues here is actually internalisation and the creation markets where
they haven’t existed before and just trying to make better use of market mechanisms which, as we
know are very effective in terms of allocation, in providing a better environment.
But I must say that as a person worked in all sorts of areas both as a researcher and in policy and now
working for the Environment Agency. The problem often in terms of evaluation is getting the underlying
science like working on hazardous chemicals. So I mean I think there is a challenge there which is both a
scientific and economic one and this is a comment, but really I’d like to make the point that economics
and the environment are actually friends and they're not antagonists, and I think it's important to get
that message across.
Jacqui McGlade: Very nicely put. I might just add one extra kind kick up the backside for academics and
researchers. We did an analysis of air quality and the cost of pollution to human health and using the
policies as they were set up 35 years ago and going through and using the science that was actually
there, you end up with a map which shows some credible progress across Europe in terms of reducing
air pollution particularly in cities.
Then you do the experiment by adding today's science into that policy and seeing what the map of
Europe looks like and it looks grim. And so there's a real need for people to bring that science on and to
get it into policy and of course, for policy makers to realise that we have to review policy and have to
look at implementation who have to go back to the science upon which the policies were built and keep
that up to date because we otherwise would be deluding ourselves. so there’s a real need to keep that
engine of both research and policy tightly coupled to really bring the most up-to-date information to
bear.
John Healey: Hello my name's John Healey, Professor of forestry sciences here in Bangor. You didn't
mention food a great deal in your talk. I wonder what comments you might have about future needs for
food and indeed for forest products for that matter, and the position that so many in the environmental
movement have taken against intensification through various technologies and other approaches as
part of our strategy to deal with that.
Jacqui McGlade: I purposely avoided agriculture but I'd love to answer that question because I want to
talk about soils as well because soils are really important and I think genuinely what the US study shows
– it’s by John Day by the way and I have the reference here with me - what you see in a country like the
US is where soil fertility for example has really been to deteriorating over the years, you fundamentally
see the agriculture systems course in a highly precipitous state.
And therefore the whole discussion around the Nexus of food, energy and water really comes onto the
table because they sustain that intensification of agriculture through cheap energy. You take that away,
you talk about energy scarcity and suddenly the agricultural practices are no longer viable. So what do
you do? Well of course the USDA and others in the business have done something I think very important
which is to go back and say ‘we have to invest in soil productivity’.
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It isn't just about intensification, it is about the fundamental fabric upon which we grow our food but it
takes time and it also means that in the agriculture sector, farmers need better knowledge at the microlevel. It matters whether your soil is on a slope. It matters that a hundred meters away got a salty loam
or clay over here so unfortunately most of the development world has been based on vast scale
mapping assuming that what's in there is very homogeneous and is not the case. So I come back to
knowledge management and things like putting things on mobile phones for a farmer in Kenya being
absolutely viable if you can talk about how to reduce the input on a small scale, and then you begin to
answer some of those questions. So what I would say on the food side is that of course we’re wasteful
and we have a huge campaign in the UN about this and I think there's no doubt that this fixation on
cheap food has been our undoing and that’s very clear.
But as I say I come back to the ecosystem management and we have a duty to care I think toward soils
which is overlooked or pushed away by many capitals who say ‘this is a sovereign resource do not come
and give us policies on soils’. I think that is a fundamental problem when agriculture is part of the
international trade systems as far as I’m concerned because soil is an internationally traded resource.
Kathryn Monk: One of your important points amongst many was that planning was one of our major
just survival approaches and I wondered if you could comment on the challenges that we have both at
local planning levels through to national and international planning given the very varied approaches
and opinions of spatial planning at government and other levels.
Jacqui McGlade: I like the way you say that planning is our survival kit because it really is and I’m happy
to say that in the last five to ten years we've seen a transformation in the tools that are available for
planners so if they don't have a GIS what they've been doing for the last like 5 to 10 years? But not
withstanding that, having the tools doesn't mean to say you have the insight and the understanding of
how to put economics alongside ecosystems and in a sense, social pressures.
And this is where I come back to my statement about inequality. It is really clear that you can zone in
such a way as to create more inequality and you can zone and put activities in a way to create mixed
communities and there's been a study done by a group of very young people called Sustainia of cities
around the world of up to 100 cities now, and they've been compiling what it is that young people who
expect to live in cities for their life what do they expect to see in a city.
And almost comprehensively, regardless of whether it's from northern Europe or from Latin America
what young people say we won't be able to afford a car, we won't be able to afford our own house so
what we actually want is social infrastructure. We want to be able to live safely and have contacted
connection with not just services but with our communities. So for a planet that has to be the most
important message. I mean these are the young people who will be occupying the spaces they’re
planning for today.
So we must think about what will avoid the kind of ghettos in the cities that we’ve had in the past and
recognising there's a pressure from the way to get the resources to drive cities, but also asking what
does the city look like when people can't afford or don't want to afford the kind of infrastructure that
we've been talking about - roads etc
Connor Kretsch: We've seen since the reports at the Millennium Ecosystem Assessment in 2005 that
there have been considerable efforts to mainstream ecosystem services and ecosystems accounting
international economies which is extremely important, and we've seen to work off the T- project and
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economics ecosystems and biodiversity and as a point that you mentioned earlier, you know even from
a public health perspective looking at the costs of ecosystem service losses associated with public
health. But I'm wondering in terms of overall sustainable development, while it's extremely important,
does this focus on the economic accounting of ecosystem services not ignore the values of ecosystem
services to the other pillars of sustainable development being environmental in terms of intrinsic values
which could include basic support for livelihoods as well as public health, and then the cultural values in
terms of indigenous and local traditions.
So I see a risk that this focus on the economics and accounting, while it's extremely important in and of
itself, does tend to send the wrong message to policymakers and decision-makers who increasingly are
saying that they want to focus on economics without really understanding or appreciating the links to
the other areas and perhaps your own perspective on that?
Jacqui McGlade: Very quickly, the sense that I had because I was part of the team also in the MEA that
since I was head was that the intrinsic side and valuation discussion had very many holes and they were
talked about qualitatively. We didn't have a mechanism to deal with that. Over the years what I've seen
is that we've got two kinds of environmental accounting – there’s what's considered to be the full
mainstream environmental accounting which the statistical offices are now obliged to report on but
that's not in any way what we're talking about. That’s more about expenditures, it's about the whole
side that is part of the way in which government just does its business. The pilot studies, the ecosystem
accounts and what it tries to do then is what I would call, ‘quantify the physical assets’.
So are you losing for example forested areas, are you losing wetlands, and looking at then what I would
say the closest quantification you can get for restoration? So that's a step in the right direction because
a country has to know what its asset base is. And now we come to the third part and it’s the bit you’re
talking about and here, indigenous peoples really have it in one, I mean, they get it right from the very
beginning about intrinsic value and continuity values - they understand it in their own way what it is that
they're trying to preserve. The challenge of course in the case of indigenous peoples is often that
climate change is fundamentally shifting their whole cultural tradition and so trying to understand how
you can put culture, how you can put social awareness, social capital into a landscape that is the
changing almost in front of you is I think the hardest part of this whole jigsaw that we're trying to build.
And there will be groups that are quite happy to deal with just the economics but more and more
companies for example are coming and asking we understand this is a cultural icon can we do a swap?
We’re saying no of course, you can't do a swap.
Well then, what can we do because we've got jobs, you need jobs, so they the kind of hold you to
ransom over the economics of employment. But what we should show is that green jobs come at a price
if you forgo the future of ecosystem services and that's really where some countries (and there’s a
program called Pro Eco Services in Chile) into other countries is actually trying to show that it's not
about ‘jobs and employment at any price.’ So gradually I think there are some cases which we can use to
demonstrate the point that you've made so eloquently. But we're a long way from making a systemic
part of government business.

Host: Can we just thank Jackie again on what was a really inspiring and informative and indeed
challenging start to the conference and I think reflecting on the morning session, it’s important it's just
consider the importance if Universities such as Bangor and the role of Bangor and the leadership it
40

provides the individual capacity people from Bangor get to change the worlds we as we've heard. The
importance of what we do on a national level and certainly I've taken out a lot in respect of the work
that we're doing in Wales, the intensive thinking through some of those issues in the context of the
presentation from Jackie, that and above all the points about the interconnectedness of that and
connecting the dots in terms of the importance of the network and how at the European level, it's very
important for us to have that interconnected relationship so that we can move forward together
through shared learning and shared outcomes.
I think the key thing for me from Jackie’s presentation was - and I know this is being your passion over
the 10 years that where you headed up the European body - was this point about knowledge in
information. And the ability if we can provide that knowledge and information to the entrepreneurs and
the people who are making their living on farms, in businesses, creating enterprises - if we can combine
that knowledge and information with that entrepreneurial capacity, then there is the capacity I think to
make that change.
You said you were going to end positively and I think you did end very positively in the sense you did say
that the ship is turning and I think our job today is to see whether we can just increase the pace of that
turn a little bit through the capacity that we have in this room and the knowledge that we have in this
room. So that's the task that you have and we have for the rest of the days is to just increase the pace
up that turn into capacity that we have in this room. Now just before I pass on to Shaun I also just want
to remind you about the fact that you are going to be approached about the Size of Wales to make sure
that you do take some action specifically on that particular point today through the conference.
Video of question and answer session available at:
https://www.youtube.com/watch?v=_GvjbNe-M9Y&list=PLnEOoLwKbaUMBh2Ub7KwtUxJIrsgf279&index=9
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European Research Session

Prof Dr Kurt Jax Helmholtz-Centre for Environmental Research - UFZ
Ecosystem Services Research in Europe: Directions and Challenges (with introduction)
As I mentioned previously, it's very important to maintain the dialogue between policy and
environmental research, the outcomes and the new developments and to review the policies in order to
move forwards. It would be very good to have both groups sitting together, but unfortunately, that
wasn't feasible for just a one-day conference. However, we have an opportunity at the end of today to
mix these groups and so I'm looking forward to discussions at the end. I am Harry Harmens and I'm
working at the Centre for Ecology and Hydrology here in Bangor and I’m very interested in the interface
between science and policy. I am chair of an international co-operative program reporting on the
impacts of air pollution on vegetation which reports to the policy side of the long-range trans-boundary
air pollution convention. So it’s one example of where science and policy are very closely linked and
have already been since 1979.
I would like to introduce our first speaker, Professor Kurt Jax from Helmholtz Centre for Environmental
Research in Leipzig in Germany. He is involved in various European projects and has been involved in
ecosystem service research in recent years. For example, Peer research on ecosystem services called
Press. He’s also involved in ‘Be safe: biodiversity and ecosystem services - arguments for our future
environment.’ In his presentation, he will also mention something about a project called ‘Openness’
where CEH is also involved and which looks at operationalisation of natural capital and ecosystem
services from the concepts to real faults applications. I think it’s important we get out of our ivory
towers for the real scientists and have contact on the ground and see how we can help each other. So
Jax, the floor is yours.
Thank you very much for the invitation and thank you very much for your kind introduction, Harry.
Following up on what Harry said, in fact, ecosystem services research has never been duly fundamental,
at least from its original intention, it has been connected very much to application and also in a broader
sense, to policies. This is also visible in both of its origins. The first was more or less in landscape
planning and landscape management in continental Europe, but the more important or the more
effective one which brought the whole field into the public eye was connected to conservation biology.
Its first appearance in literature was in Paul and Alex’s book on extinction in 1981, where they used the
argument to defend the ‘importance of biodiversity’. If you look at the development of the early
literature, it didn't have much effect, but in recent years the number of papers has risen dramatically,
with a good share from European authors. In 1997, the publication of Gretchen in his book ‘Nature
services’ and the publication of Bob Constanza’s paper on the world's ecosystems were important
milestones and the important publication which also brought the whole concept of the Millennium
Ecosystem assessment into the policy arena.
Research is of course not restricted to Europe, it’s international, but European institutions have had
some very important influences on environmental research on ecosystem services, be it by funding in
the framework programmes, especially from the program 7, but also the EA or the recent biodiversity
strategies which led to a lot of research in this direction. So the general idea of ecosystem services is
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displayed in various schemes. In this simplified example, some components from ecosystems which
humans desire require benefits that lead to human wellbeing.
From this scheme you already see there's a close connection between the different sciences necessary
to tackle this complex issue of ecosystem services. If you look at the specific definition, sometimes the
box of desired ecosystem components and processes has been called ‘ecosystem services’ in a narrow
sense, or sometimes the ‘benefits box’ - that depends on the different definitions in this field. So, in
principle this looks at an ideal field for a variety of research activities, and I just want to highlight a few
of the current major fields.
A lot of the work still focuses on methodologies and classifications and from the European side, I should
mention the common international classifications ecosystem services hosted by the EA and moderated
by Roy Haines Young and also to large-scale European research projects called ‘Openness’ and ‘Operas’
which I will mention later.
Much work is being carried out on the biophysical foundations of ecosystem services with an example
being the step project which focuses on pollination services and its influences on ecosystem services
and its relation to environmental changes. Of course, assessment and monitoring plays an important
role and the Pragmatic One study is here as well as the Millennium Ecosystem Assessment. The most
elaborate national Ecosystem Assessment is actually the UK National Consistent Assessment, but there
are also others in other countries.
Mapping in this context plays a specific, important role and there is now a mask group mapping
ecosystem services initiated by the European Commission which helps the different member states to
map the ecosystem services as demanded by the new biodiversity strategies, as well as the press project
which Harry previously mentioned, in order to develop and scrutinise some of these messages already.
Economic valuation and accounting are of course, other very important research fields and there are
many other regional or national follow-up studies on the evaluation of biodiversity and ecosystem
services. Beyond these major fields are some other important minor ones which we should care about in
relation to the subject at this conference.
For example, mainstreaming of ecosystem services into other policy sectors, then just conservation and
project Openness is aiming at this, but also the development of science policy interfaces for biodiversity
and ecosystem services and one important project here is KNU or biodiversity knowledge as it's also
called which is another important EU project which is just about to finish next year. Given that we would
expect to have a lot of very interdisciplinary research, if you look deeper into the literature, we become
rather disappointed. My colleague Guy Chung from British Columbia recently did a study in evaluating
the literature in terms of what it really aims at in relation to ecosystem services, and I can present some
of his unpublished results.
If you look at the analysis provided there are a large number of studies that deal with biophysical
aspects of ecosystem services, but even already fewer are dealing with the valuation aspects. But there
are only a very small number of studies carrying out valuation and biophysical analysis together, and
only about 20% of studies deal with these issues. What about the rest? Almost 70% of studies are only
using ‘ecosystem services’ as a catch word but not really doing any intense research but just because it
comes up as a popular keyword.
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Studies are even carried out on the social dimensions of ecosystem services research. So this is quite a
sobering result in terms of interdisciplinarity and in terms of also making this concept useful for practical
applications, and I want to use this as a starting point for sketching a few challenges which we face in
ecosystem services research today. The first I want to emphasise is one which comes out quite clearly of
the preceding analysis, which is that we still have to do some more work on linking the different
dimensions of the ecosystem services concept - namely the ecological economic and social one - roughly
within research. Why is that important?
Because ecosystem services are not just a matter of biophysical components dealing directly in a causal
way to benefit human well-being but there are in fact individual and societal goals involved and a lot of
choices, societal choices, which determine what is an ecosystem service at all. For example, if you look
at biomass production in many cases it would be called an ecosystem service, but if this biomass
production consists of algae in the lake you would not consider it to be an ecosystem service. But if the
same algae can be used for bio energy, they would again be an ecosystem service, so there are a lot of
choices involved as to what counts as an ecosystem service and what does not count. In a way we have
to work away from the right hand side of this graph to the left hand side by these means.
This also shows up in the previously mentioned Press study where we investigated three different
regions of Europe: the Netherlands, Finland and Germany asking people about the most important
ecosystem services and not unexpectedly they differed, but the second question asked whether there
were antagonisms or trade-offs or synergies between the different services and it turned out that even
within the same region, people had quite different perceptions of whether they were synergies or tradeoffs which shows again that it's not just a simple way to re-evaluate the importance of ecosystem
services and their trade-offs and synergy, but a lot of societal choices are really involved here which we
have to consider. In fact, ecosystem services is a field which is loaded with a lot of valued decisions and
questions relating to values which we have to tackle and to answer.
Starting with the question ‘who bears the cost of the protection of ecosystem services?’ For example in
the third world country that I used here, who benefits here? What constitutes well-being? Who decides
which parts of ecosystems are considered ecosystem services? And so on. This even leads to the
question or even leads to the possibility that using the ecosystem service concept and economic
instruments is really about setting out on nature instead of preserving it, so a contradiction is seen with
biodiversity conservations which we have to take very seriously. So the second challenge that comes up
with this observation is that we have to clarify the relation between biodiversity and ecosystem services
more than we did before, and the concern that biodiversity may get lost by these economical or
seemingly economic instruments is taken up.
For example, in the mask discussion paper mapping of ecosystem services in which biodiversity becomes
a very prominent place again why it's almost lost in many schemes on ecosystem services and their
relations to society. And also there has been considerable research for example in the recent paper by
Georgina Mason on the chain from ecosystem processes to goods and values that biodiversity appears
or if biodiversity is an ecosystem service or is the basis of ecosystem services and different answers have
been in fact given. But this does not cover the whole realm of the question. In fact, most studies cover
only the empirical perspective, how is biodiversity or the biophysical related to ecosystem services or
what is specifically meant by biodiversity and ecosystem services, with both those concepts being very
broad with very different meanings from different people.
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But it’s important to consider the value perspective. Which values are connected with efforts to protect
biodiversity and which ways are connected to protect ecosystem services which in fact also leads to the
question from a strategic perspective, why is it important to relate biodiversity to ecosystem services at
all instead of keeping them separate? As I said in the beginning, originally ecosystem services were an
argument to protect biodiversity but now it may be that we are in the role of the Sorcerer's Apprentice,
with ecosystem services running free and leaving biodiversity somewhat behind, and so much of the
discussion is on behalf of the strategic perspective and on the value perspective. And we have to deal
with all these 4 dimensions of perspective to really answer the question on the relation between
biodiversity and ecosystem services.
That leads me to the point that in fact we have to scrutinise much more the box of human well-being in
the Millennium Ecosystem Assessment. It was already dealt with in a much more complex manner
managing just GDP, but nevertheless even in the Millennium Ecosystem Assessment and most of the
further studies the idea of human well-being has not been elaborated upon much further and we need
to elaborate on this much more to really work our way from the right to the left of this graph and to
really include societal choices and societal opinions also within a single society much more in detail to
make the concept usable for practical applications and for policies.
That leads me to my last challenge. It says that we have to tailor the ecosystem services concept for
different purposes and that ecosystem services is not a one-size-fits-all solution, but that different
purposes and different demands lead to quite different ways in which we have to communicate and
conceptualise the concept. A project in which we are doing that is the ‘Openness’ project and there is a
twin project called ‘Operas’ but as I'm in the ‘Openness’ project I’ll focus on this.
And we try to operationalise natural capital and ecosystem services for different policy fields and look
very strongly into the different needs of different users of this concept. Therefore the schemes from the
EU project focuses very much not just on general scientific questions but on societal challenges like
human well-being, sustainable management, good governance and competitiveness, which should be
the subject of all the theoretical work packages but also be included in the plain space exploration of
ecosystems and natural capital concept.
We have almost 26 case studies in Europe and in other parts of the world which are dealing with quite
different policy fields like forest management and integrated river basin management and we will meet
next week in Scotland with all these case studies to discuss the mutual research needs and management
needs. So here the task is to strengthen inter and trans-disciplinary research meaning the involvement
of stakeholders so we want to bring stakeholders in at all stages of research.
We want to learn from plain space application and respond to different user needs and we emphasise
the importance of societal choices. We do not aim to say this is the only way to operationalise
ecosystem services, but we aim at multiple solutions or what we call a ‘menu of solutions’ within this
project. This project is very ambitious and we are just almost one year now into the projects so we will
see if we will reach these ambitious goals because especially in such a large project it's still very difficult
to really do interdisciplinary and trans-disciplinary work.
So some conclusions - large amounts of data is available, with many ongoing projects and databases, but
interdisciplinary and transdisciplinary research still has to be improved. For this, we also have to
strengthen the social dimensions of the ecosystem services concept and the research on these
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dimensions, and we have to develop the ecosystem services approach further for different needs and
different users.
Finally I want to emphasise we don't need to scrutinise the potentials of all these concepts but it’s
equally important to scrutinise the limitations of the concepts and to sometimes take a step back as a
scientist and maintain a certain critical distance and to contextualise the ecosystem services approach
into other policy fields. Thank you very much for your attention.
Video of presentation available at:
https://www.youtube.com/watch?v=cT7S-CJSsIA

Dr Laurence Jones, Dr Harry Harmens and Dr Gina Mills, CEH
Valuing air pollution impacts on ecosystem services - UK and European perspectives
Dr Laurence Jones has in recent years been working on developing on ecosystem service approach for
DEFRA in the UK, valuing the impacts of air pollution on ecosystem services. He's been developing
ecosystem service models and also assessing traits in EU projects such as ROBIM which is the Role of
Biodiversity in Climate Change Mitigation and also in NERC projects such as Biodiversity and Ecosystem
Services Sustainability (BESS). He was also a coordinating author on one of the chapters in the UK
National Ecosystem Assessment.
He will now give a presentation on ‘Valuing air pollution impacts on ecosystem services -- UK and
European perspectives’
This hopefully falls into one of the categories which actually integrate biophysical elements with
valuation. So this is perhaps rather than a general discussion about some other concepts, this is much
more about application. This talks more about application of some of these ideas across a range of
research projects we've been involved with within the UK funded by the Department for the
Environment and also in Europe funded as part of the ICP vegetation program that Harry mentioned. If
we take a step back and think about some of the impacts of air pollution on our wider environment,
perhaps the four biggest air pollutants affecting Europe at the moment are nitrogen dioxide, sulphur
dioxide, ammonia and ozone.
These have a wide range of impacts and we’re perhaps familiar with some of the impacts of ozone on
agriculture, for example by reducing yield, but perhaps we’re not so familiar with the idea that nitrogen
is actually beneficial to agriculture in terms of providing free fertiliser. Sulphur perhaps has declined
over recent years in terms of policy importance, but there is a big issue as you'll remember in the 1980s
with acid rain damaging tree growth and causing crown dieback.
Air pollutants have lots of impact on biodiversity, plant species richness and on other species. There are
impacts on water quality either through acidification or extra nutrients in the system with potential
knock-on effects for human health. For example, dissolved organic carbon in water systems that are
linked to cancer. Lastly, a more obvious human element is air pollution damage to buildings and the
effect of particulates and aerosols on human health as well.
So there's a wide range of impacts here and typically, these don’t receive much attention. We're aware
of them but policy pays lip service to those. Bringing ecosystem services into the framework provides a
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way of capturing these wider benefits and costs to the way we view ourselves and what the
environment provides us with. Typically these aren't brought into economic analysis.
Jackie mentioned this morning that health impacts have suddenly become very important and one
reason for that is that there's been a range of studies which actually for the monetary value on the
impact of particular on human health so suddenly that rocketed up the political agenda. The European
nitrogen assessment was a large project that reported in the last year or so and calculated that the
excess nitrogen in the environment coming from agriculture costs Europe between 70-320 billion euros
each year. If we can find a way to monetise or quantify some of these impacts - and it's useful to do that
within ecosystem services framework - then one outcome of this is to produce damage costs which can
be used by policy makers in a range of other studies. If you like, it's a way of value transfer so you can
extrapolate the results that have an impact from one study to other similar studies. And this is what
we’re trying to do. So I'm going to talk about the developing methodologies we've been involved with
giving some UK examples and then wider European examples.
Just to provide some context on changes in air pollution, this shows changes in the major air pollutants
from around the Second World War through to 2010 and then extrapolated to 2020, with the last dots
on the graph. Sulphur is the green line and that peaked in the 1970s and that’s declined massively by
ninety percent since, and that's a direct result of policy intervention to clean up power station emissions
and a change in the type of fuels we use etc. Nitrogen dioxide is the reddish brown line and they peaked
in 1990 where they also declined because of the catalytic converters on vehicles - again another policy
intervention. Ammonia is the blue line and despite various measures to try and reduce ammonia, that's
still quite persistent because ammonia has a lot of different scattered sources and is quite difficult to
control. Lastly, ozone is the purple line and ozone concentrations continue to rise. Large peak episodes
are declining but the background concentrations are rising.
Generally, nitrogen and sulphur are going down, but ozone is still going up. One way of looking at the
impacts of air pollution is to follow what is called the ‘impact pathway’ and what this does is set out in
steps how a change in the policy might influence a particular sector that emits pollutants, and how that
feeds through the chain of impact right the way through to people and to a value, be it monetary or
non-monetary. So pollutants are emitted by a sector and then you have to model where those
pollutants go and how they’re deposited and then what the impacts are on the environment in terms of
dose response functions for impacts on soils, plants and water chemistry, and then how that might
impact on the ecosystem services which the environment provides for us.
We then finally translate that into some value of impact. Because this is a long chain of events, each of
these arrows and each step in the chain require some kind of quantification and some knowledge or
dose response function in order to complete that chain. If any of these bits are missing, you can’t get
through to the end in the chain. The ecosystem services approach generally tends to focus on these
aspects, i.e. the changes to the environment caused by air pollution and then how we translate that to
ecosystem services and value it. I was talking about these dose response functions and the links in the
chain. In order to make some of these links active, we really need to understand how the systems work.
So this is a bit of a complex diagram.
Don't pay too much attention to the detail, but what it illustrates is that one of the tricky parts of the
link which is linking all the environmental research we've been doing for the past 10-30 years on, for
example, air pollution impacts on soils and waters and carbon and nitrogen cycling, but actually making
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the consensual links from individual parts of that system through to particular ecosystem services. So
the ecosystem services are in boxes around the edge with the blue arrows linking the individual
components to them. That's quite challenging, and we need to understand precisely how those links
work in order to be able to get from the change in ecosystem function through to the change in service.
The next step which is equally tricky, is the valuation and I'm just going talk about some other examples
I've been involved with, but typically the approaches we've used are looking at valuing the goods and
benefits that we get from final ecosystem services to avoid double-counting issues, and I should stress
that there's no single approach to valuation and the valuation approach has to be sensitive to the type
of ecosystem service and the most appropriate method.
We use a range of market prices, shadow prices through to contingency evaluation and willingness to
pay; I should also add that most of the valuation work that we've been involved with has been done in
collaboration with EFTEC. How can we use this in a policy context? Typically, the two approaches that
have been taken so far are to ask two very subtly different policy questions. Most of the work we’ve
done for the UK has asked ‘if we implement a policy to reduce emissions from a particular sector, what
will be the impact over a set period of time compared to if we didn't do anything?’ Another approach
which has perhaps been dominant in the European work that we've been involved with is to look at the
comparison of the impact of ozone in a particular year with the loss we have in terms of wheat yield
with having no ozone pollution at all.
It’s asking a different question but the approach that you take to answer those is also slightly different.
This graph looks at the work we’ve been doing in a UK context. It tracks the changes of nitrogen
deposition over time. Using 2007 as a reference year, we then look forward to 2020 and see that in one
scenario we’re reducing emissions under the UEP 43 energy scenario and nitrogen depositions are going
to go down, and the reference scenario says we maintain emission levels at 2007 levels. You make this
comparison through the process and you build in discounting and you come to an economic estimated
net damage in the end of it. I'm just going to provide a few examples of how we have done this for
different pollutants in the UK and then move on to European examples.
Using an example of sulphur impacts on methane emissions, you needed a dose response function
which we've got on the left, and this shows that actually sulphur depositon has been suppressing
methane emissions. So if we’re dropping sulphur then actually, we’re leading to increased methane
emissions. This is a negative consequence of cleaning up sulphur pollution. We've worked out using this
economic approach that it comes to an equivalent annual value about £1.1 million in the UK from an
historical study looking at sulphur levels from 1987 to 2007.
That was a fairly simplistic approach where we looked at average sulphur deposition across the UK and
average methane emission factors from bogs. We've done much more development of the
methodologies. For example, ozone impacts on a provisioning service and lamb production. The lamb
industry is worth about $ billion to the UK economy each year. Ozone affects pastor quality in terms of
the yield and the chemical constituents in the forage quality such that you get to the reduction in
metabolisable energy of the pasture. There are two ways about doing this: one is to say the lambs have
a lower sale lengthy lower price for them, but in reality farmers just make up that feed in terms of
added concentrate so perhaps a more realistic way is to cost the added concentrate that farmers use to
fatten the lambs. So as you move down in terms of pasture quality, you have to add more concentrate.
I’d like to provide the spatial context to the evaluation and why this is important. The map on the left
shows ozone concentrations in 2007, where the red values were high. So in this particular year, the
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values are higher up in the north of Scotland and southwest England. Projecting that to 2020, the middle
graph shows the change in ozone concentrations over that comparison and the increases in ozone are
higher in the south and east. The last map shows where the lambs are, which isn't in the south and east.
You’ve got upland and lowland lambs, but generally they’re higher in northern England and Wales. We
value the change in concentrate that's required and calculate that spatially and then sum it across the
UK to get to a relatively small figure for the impact of ozone on lambs of £192,000 of extra cost to
farmers across the UK. Those were two relatively easy things to value but how do we value cultural
services? Particularly a cultural service we define as appreciation of biodiversity. Here we have 2
species – red back shrike and petal wort which is a tiny little liverwort. They are both Red Data Book
species but which one is more important and are they equal in value?
The public probably wouldn't agree and say the shrike is a nice charismatic species and they’d be very
willing to pay more to protect the Shrike and the petal wort clearly falls into clearly a non-charismatic
species. How do we go about quantifying this impact for a cultural service? Well actually, it’s only
relatively recently that we have robust scientific evidence for impacts of nitrogen on some of these
biodiversity metrics. Now we have lots of data on plant species richness now from carefully designed
studies across the UK for a range of habitats. So this is plant species richness against nitrogen deposition
in heath lands, and because it's a non-linear relationship depending on where you are, a five kilogram
drop in nitrogen might give you a different change in species richness on the graph. We've got these
response functions for a whole set of habitats which together comprise about 30% of UK semi-natural
habitats.
We can then model the change in species richness if you decreased nitrogen deposition for these
habitats. How do we value that? We’re really lucky in having an experiment done by Mike Christie in
Aberystwyth which conducted a choice experiment to see how much people were willing to pay to
maintain a whole set of ecosystem services in protected areas. That produced willingness to pay values
for carbon sequestration, flooding, but also maintaining species populations and we were able to link
changes in what people were willing to pay to the scenarios we were looking at and now study to come
up with a total value of around €30m - the equivalent annual value. So dropping nitrogen deposition in
the UK for this particular ecosystem service needs to earn annual benefit around €30 million. But they
come with a whole bunch of caveats. Some of these might lead to an underestimate or even an
overestimate. Perhaps the most important is that the response functions we have are for noncharismatic species. The valuation study also provides valuation for charismatic species. We don't have
the response functions for those but if we did, then the value and its impact might be an extra factor of
5 higher and that would be on top of the value for non-charismatic species. We’re only really valuing
part of the story here, even with all this data and information. So I’d like to summarize the UK
experience in terms of modelling impacts.
This shows what we've been able to do so far, again don't take too much notice of the detail, but you've
got the three main pollutants there – nitrogen, sulphur and ozone - and the striking thing is all the NVs
– the ‘not valued’ and that’s either because there are evidence camps in the environmental science or in
the valuation. For those ones where we did get a valuation, a lot of them are only partial, so we’re really
only telling a part of the story. But even with that part of the story - this is a quick summary for the
impact of nitrogen - most of the services we can value fall below the line and because they’re the
provisioning services and they’re the ones with market values which are easy to value. The few that we
were able to do for the cultural services, particularly biodiversity, fall above the line.
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So if we miss out biodiversity and say we can’t or shouldn’t value it, the economic picture we get is that
declining nitrogen pollution is bad for economics and represents a cost in terms of timber production,
for example. So there are dangers in not going down this route but there's also a lot of arguments about
whether you should value impacts on biodiversity or not.
Some of this work is published in a recent paper on ecosystem services. I will now describe some of the
work where we've been doing similar things mainly involved in the ICP program where Harry and Gina
Mills are working on, looking at valuing things on a European scale for ecosystem services. A lot of the
focus for this has been on food security. So, a lot of work on ozone which reduces yields on a whole
bunch of crops and produces visible injury to salad crops for example which means that you can't
market them, so there's a definite economic impact to ozone in that context and this report describes
impacts on a range of sensitive and moderately sensitive species, one of which is wheat.
The ICP vegetation has carried out work to model the impact of ozone on wheat in Europe, so combining
information about where wheat is grown, the potential yield in each area. In addition, a dose response
function in terms of how much ozone is taken up by the plants and how it affects weak growth in with
you and producing a map of ozone impacts across Europe.
Because wheat is relatively easy to value, this has been taken forward to valuation and showed that in
2000, there was an estimated yield loss impact of €3.2bn across the whole of Europe which is a pretty
hefty sum. The impacts are greater in France and Germany and in parts of the UK. The same study also
looked at the potential impacts on yield would be in 2020 and under this particular scenario, the ozone
flux goes down and so the net loss goes down, but it’s still €2bn.
The ICP vegetation workers also looked at some of the other ecosystem services not yet taken through
to valuation, but certainly calculating the biophysical impact in great spatial detail across Europe. This
report describes impacts on carbon sequestration in woodlands, and it calculates that ozone reduces
carbon sequestration in tree biomass by 14%. And because it reduces tree growth and reduces system
uptake then there’s knock-on effects on climate functioning as well. Ozone is a greenhouse gas so the
less ozone in the atmosphere, so there’s further knock-on effects on climate regulation.
Lastly, I want to look at nitrogen impacts on biodiversity at a European scale. It builds on similar
approaches to ones I described earlier where there are dose response relationships for nitrogen and
plant species richness. And modelling under different emissions scenarios and asking how those might
change in the future. In this case, red is bad and indicates a suppression of the potential species richness
in an area, so as you move forward under different mission scenarios where you actually implement
nitrogen emission controls then the amount of red declines and basically you get principally a higher
species richness.
To conclude, ecosystem service frameworks provide a powerful way of integrating these wider impacts
of air pollution, and to a certain extent, the ability to value them and put them into economic context
for policy makers.
And if we're able to get to the end part of the chain which is providing damage cost, then that can be
used in policy appraisal to evaluate other studies. But quantification and valuation require multidisciplinary teams. You need environmental scientists to talk to economists to talk to social scientists
and there is a huge body of evidence that is needed to fill this chain all the way through. Because of this
complexity there remain major knowledge gaps both in the environmental side and also the value
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transfer side, particularly for cultural services. There's a lot of really interesting work going on still a long
way to go to be able to provide a definitive picture of air pollution impacts on ecosystem services.
Thank you.
Video of presentation available at:
https://www.youtube.com/watch?v=F3C1Bq922jI

Dr Ece Ozdemiroglu, Economics for the Environment Consultancy
Research Input to Implementing the EU Biodiversity Strategy
I assume that most of you have either worked with or for economists or hired them, and I'm also
assuming that you probably still have mixed feelings about the profession, if not the individual
economists. I hope I won’t add to those mixed feelings but instead give you some of our perspective.
Most of our work at EFTEC is very much policy relevant. We see ourselves as a bridge or a translating
service between research of all kinds and getting different experts to talk to each other, but also getting
the experts to talk to policy makers and vice versa. Most of my work is in the grey literature which is
either funded by government research or private research. Whenever we can find time, we also try to
write some academic papers. We work very much in interdisciplinary settings. Economists look like
they've got a lot of say in what the decision makers do, but most of the time we’re used as an excuse for
something they don't want to do, but we don't give them enough evidence. But we can't really work on
our own in environmental policy. You’ll see that most of our work is as good as an economist
understands the science.
It’s not necessarily that more evidence is needed, but it’s important that the evidence is reshaped for in
a way that can feed into economic analysis and policy. The first topic is on how to use value evidence for
management decisions for nature conservation. In particular, to help the site managers make decisions
about their management. the second one is more about the financing mechanisms beyond public
funding, because we're under greater pressure from clients in the public sector who say ‘we don't have
that much more money you need to get find ways to create incentives for the private sector to put their
hands in their pockets’, but I think there is room for convincing the public sector for more funding.
These two projects also show how the profession and environmental economics have changed.
Environmental economists are a bit more like the stepbrother and sister of the main economics
profession. We’re a bit more flaky as far as the mainstream economists are concerned, but we're more
interested in welfare and more interested in what makes people happier, so that's why we're not only
about market values, financial profit and prices but more about value. The profession has changed from
asking questions like ‘what is the economic value?’, ‘does the environment have an economic value?’
‘Why are economists worried about the environment?’ and ‘what is your ulterior motive?’ to us
becoming convinced that we are now producing an economic value beyond what we sell, but asking if
you can calculate for resources and assets and to producing more assets and attaining better value and
finding investment. It’s much better to talk about investment and finance rather than funding.
At the EU level, the context for those studies, namely the biodiversity strategy, but in particular the
Natura 2000 network study that we did with IEP and others on valuing the designation and benefits of
Natura 2000 across the EU. For that, we had to carry out qualitative assessments to see what habitats
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there are and what ecosystem services those habitats are able to provide in the favourable conservation
status before quantifying those services and then associating some kind of monetary value. These three
bullet points show that the result is in monetary terms, but a lot of other work goes into that behind
that number. So that study produced a huge number and for an economist, this might be surprising but
this is the only slide I have with a number or a currency on it as I'm more interested in the process that
gets us to those numbers and I think that message sometimes gets lost.
A lot of our work generates benefits for decision makers because we encourage them to think about
science policy and economics together. I am personally not that interested in whether this number is
two to three hundred million or a thousand million or whatever, because it's probably wrong in any
case. I believe this for various good reasons, because there are a lot of things missing from here but on
the positive side, it does include both market and non-market evidence. It includes marine as well as
terrestrial. It also aggregates across the entire network and is based on about 30 studies that covered
the types of habitats under Nature2000.
I don't mind it so much, but the chief of TEEB loves big numbers because they are the people who are
talking to bankers for example, and the bankers boast about how big the profits they’re helping to
generate are, so someone presenting TEEB around the world wants big numbers because he wants to
show that nature is not just some nice thing and some ethical concept, but actually that we do help
regenerate your profits and we have extra benefits that you don't have. So these big numbers are
important, but not always enough.
On a day-to-day management of habitats and the environment, these big numbers give you the boost
but they don't help you to make decisions in the margins. They don't help a site manager for Natural
2000 thousand or any other land manager to decide what they should do during the next year or five
years or ten years in managing their habitats. There are some very difficult decisions to make and I'm
sure even the science is not certain. So we were asked to create a value transfer tool for the site
managers to use to make decisions about where they lie between this blue and orange block. So the
green bits are saying that the designation has a value, so that kind of refers to the big number.
So the environment value designation protection increases that value because you make sure that the
resource survives and improves in quality and quantity. But in fact, if you don't designate, there are
some risks or if you don't undertake a particular management action because it's too costly, there are
some risks. so you will lose some benefits which is the orange bit and there are of course costs to
designating Natura 2000 and not just the cost of management, implementation and investment which
are the pink bits, but also there are opportunity costs that maybe a Natura 2000 manager does not take
into account but the person who decides on designation has to take into account beyond what the
Habitats Directive requires.
Some numbers are needed to make the benefits above the horizontal line comparable to all the costs
because all the costs are in money terms. Most of the decisions once the designation is made is along
this line that separates the orange and the blue, i.e. the additional benefit of disease nation or
additional benefit of individual management decisions versus not doing them, so these are decisions
that are on the margin. They’re very hard to quantify I found from working with technical expert even
what the impact of a particular management decision would be on the habitat or species, let alone
quantified.
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This is another way of presenting the slide Lawrence presented on value transfer. This is just to show
that there is a series of steps to get to a monetary number plus there are things that we can't monetise.
We need to define the baseline and need to start within our own analysis and the tool takes people
through each individual box. We need to know what there is in the baseline and what habitats and
assets there are, and what kind of ecosystem services they're producing in the baseline without us doing
any further management investment.
The second step is asking what those measures could be and what the options are. What I find working
with various decision makers is that usually they skipped this thinking in that step and they tend to go
into their favourite options and measures and they try to justify that rather than use the ecosystem
services and economic valuation approach to explore new options that might be more holistic. If you
start with your favourite option, this exercise becomes a bit boring in that you will only be justifying
what you want to do.
The third step is that we need to look at this qualitative and quantitative assessment. How would the
habitats change as a result of my different management options and how would ecosystem services
change? This is where the biophysical data comes in. We also need to think about the fourth step, that
is, who's being affected? Who will benefit and who will bear the cost? The more we work with scientists,
the more we had to stipulate that we were referring to human population and not plants or animals.
This is another example of how we need to learn to talk to each other in very simple terms. We need to
see who's benefiting, not necessarily people who make direct use or buy stuff in the markets, but also
people who have altruistic values for future generations and then we need to look at the literature and
to see what kind of economic value evidence there is and what kind of studies have been undertaken in
the past that are similar to our context.
Then we need to just add them all up. Sometimes it’s very complex as we do more scenario analysis if
it's a big decision in a big context, but in an individual site, one site manager doing this analysis gives an
idea on aggregating across all ecosystem service changes and across all people affected using the unit
values from the literature. But there are always some non-monetised impacts, whether they are service
improvements or service degradation. It’s inevitable that it will never be possible to do a complete
economic valuation exercise.
And that's alright as long as we don't forget this box and as long as we go through this process. We have
to do some sensitivity analysis of course and we need to report and the reporting is important because
we need to make it accessible to everybody and not just decision makers, but all stakeholders involved.
It’s very important to realise economic valuation being a communication and negotiation tool rather
than just a black box exercise.
We tested this in in 11 Natural2000 sites and designed the draft tool and sent it to site managers and we
left them alone. We fielded a few questions but they tested it themselves and then we updated the tool
itself. When I say tool, I really just mean a number of tables and there are some tools out there called
valuation tools which just give you one cell that you can fill in, perhaps one hectare of habitat where
they churn out some numbers. Behind those tools there's also a system of a nine-step approach, but the
users of those tools don't get to see what's happening, and it's really important that they sit and fill
these tables, speak to their stakeholders and ask ‘what habitat do we have and how much is it?’
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Through filling boxes like this, they come up with new ideas, new measurement options and new ways
to find benefits and arguments even if they can't monetise them and just to tick some boxes to say what
kind of ecosystem services they're producing. Some find the term ‘ecosystem services’ to be a
cumbersome phrase and perhaps it should not be used.
Then we need to look at some studies, and to think about the evidence and reading summaries of an
economic valuation studies which we summarised for this tool, and saying well what kind of ecosystem
services are being studied? Does it match the system service I'm trying to generate or protect? Where
was it is? It is in a place like where I'm managing or is it some unrelated place? What kind of change did
they measure in their study? Is it the kind of change that I am trying to instigate? Who was affected?
What kind of people? What number of people? Do they have the same socio-economic characteristics as
the people that I am trying to work for?
We need to consider whether or not there are any alternatives we can receive in the economic
literature. We need to look at whether or not something has alternatives and if it’s a very big influence
on its value. Not surprisingly, it’s the same for everything, but whether this is a unique asset or a
common one is also an important thing to consider.
We need to take that into account when trying to find the right evidence from the literature to use.
What are my conclusions? This is a lot of work for a site manager to go through initially, but I think it's
inevitable. It’s much better used for someone to read one article and understand what that value stands
for than for them to have different numbers that they don't know what they stand for in they don't
know what to do.
Our purpose should be to spend more time initially and understand what data we are working with.
Results were not too bad as people did manage to select some kind of evidence for most of the services
that they were going to be impacting. The majority of those benefits that come from the market value
that does reflect partly what kind of benefits are generated, but also partly where the literature is at.
I have to tell you that there is declining public funding for evaluation studies. They're not that expensive
anymore because we have developed methods of making new online questionnaires etc, but there's less
of an appetite for the likes of DEFRA to give money for valuation studies in more relations studies are
being and funded by utilities like independent water companies. Understanding value is not enough as
we need to find some funding too and in another study we looked at some funding mechanisms for
achieving no net loss or raising money for restoration so that we don't miss the 2020 target as badly as
the 2010 biodiversity target.
We did look at things that will raise some direct funding like payments for ecosystem services, more
extensive labelling systems like we have for organics or Marine Stewardship to help producers that are
more environmentally friendly to get a price premium for their product. We can look at biocarbon - not
only carbon credits but credits that you can buy - carbon offsetting, sequestration and biodiversity
credits as well. We tried to buy bio peatland carbon in the UK and the smallest credit you can buy is
2000 pounds, which we will buy but we need much less so it's a very interesting market because they're
trying to sell to big buyers who are probably not that interested and then there are small buyers like us
who can’t buy on their own, but I think we're going to buy and share. We then looked at some enabling
instruments as well like tax relief and getting private financiers interested in investing in the
environment, earmarking tax funds from the treasury and some new ones like bonds for green
infrastructure.
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There is definitely more interest from the private sector but they're not so interested in finding new
ways of making money through ecosystem services or nature as they're more interested in reducing
future costs and risks. They're also more interested in thinking about their supply chains so it's not the
environment around their factory but more where they buy their raw materials and inputs in places that
are more at risk like Asia or Latin America for example. There’s a bit of corporate social responsibility
that is getting companies to pay more for nature as well, but that's always a very uncertain area.
We did some SWAT analysis to see what tools are good for which kind of habitats and there's a list
online for you to look at. Then we also looked at some instruments for no net loss. Again, if you haven't
come across these, the terms will increase in use on how to get people or organisations that cause
damage to the environment to compensate that damage. In no way are these licenses to trash as it’s
been criticised. They’re all about compensating the residual damage. They need to avoid and mitigate
damage before they can think about offsets or habitat banks. In summary, it's clear that biodiversity and
ecosystem services whether we think of them separately or together generate very large economic
benefits. We don't even know how large, but we’re thinking about change in these services and not
about absolute value. Management decisions do require very marginal valuations and impact
assessments to be done which is very difficult.
But we're not trying to do exact science as this is not economic research as we’re trying to get people
agree and create consensus and think more creatively. Whatever we do on valuation is not enough. We
need to be me be convincing enough for people to actually invest in protection and improvement of the
natural environment. In March every year we run an applied environmental economics conference for
the UK network for environmental economists. If I haven't put you off the profession altogether, this is a
good chance to meet about 200 other environmental economists and we would be delighted if more of
you join us next year. Thank you very much.
Video of presentation available at:
https://www.youtube.com/watch?v=5lL2UbPcD0s
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UK Policy Session

Dr Diana Mortimer and Dr Jessa Battersby, JNCC
The policy behind ecosystem services and the ecosystem approach in the UK
Thank you and good afternoon everyone. I'm giving a presentation prepared by my colleague; Diana
Mortimer, who unfortunately can't be here this afternoon. I'm afraid this is not my expert area. I'm
head of the European program at JNCC, so you have to forgive me if I read the presentation and I'm not
sure that I'll be able to take any questions afterwards. Anyway I will crack on with the presentation.
So this is a presentation on the policy behind ecosystem services and the ecosystem approach in the UK.
So, how did it all begin? Well in 1995 at the second meeting of parties, the Convention on Biological
Diversity recognised that the ecosystem approach was the primary framework for implementation of
the Convention, and agreed it needed to be developed further. Between 1995 and 2003, the concept
was developed and refined through meetings, workshops, and practical application. After the seventh
meeting of CBD in 2004, the UK government really began to consider how the ecosystem approach
could be applied, and what was already happening in the UK that met the concept’s principles.
JNCC started working with the CBD Secretariat to develop tools which would enable people to get to
better understand the ecosystem approach, and to consider how to use it as a mechanism. DEFRA
started a program of research into application of the ecosystem approach, including considering how
the ecosystem approach could be applied to major road projects, building in the Thames Gateway, and
management of conservation areas.
So before we start thinking about ecosystem services and I just wanted to recap on the ecosystem
approach and what it actually is. It is underpinned by 12 principles which can be used to support
sustainable development, adopting an emphasis based on the maintenance of fully functioning
ecosystems. The ecosystem approach includes the need to consider ecosystem services but that's not
all. Its application seeks to ensure that natural resources and human wellbeing are both fully taken into
account; and we looked at some of that this morning.
Adopting this balanced approach enables people and their natural resource use to be placed squarely in
the centre of decision making, which is a really important thing. It recognises that humans with their
cultural diversity are an integral component of ecosystems. “Securing a healthy natural environment, an
action plan for embedding an ecosystem approach” was published at the end of 2007, as a result of two
years’ work within DEFRA and with a range of stakeholders.
The action plan sets out the concept and the framework for ecosystem services and describes how this
could be translated into an ecosystem approach to policy and decision-making that could be applied to
all levels of government in this country. This focused on two main areas; the first was shifting the focus
of policy-making and delivery away from looking at natural environment policies in separate silos; e.g.
air, water, soil biodiversity; towards a more holistic approach based on whole ecosystems.
The second was seeking to ensure the value of ecosystem services is fully reflected in policy and
decision-making in DEFRA and across government at all levels. It set out the national, international and
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regional situation at the time, to show where this approach and framework was already being
embedded in policy that related to the natural environment.
It also set out the most up-to-date thinking about the evidence base for this area, including methods for
valuing the natural environment and for taking account of environmental limits. Lastly it looked to the
future challenges of climate change adaptation and mitigation to consider how we might need to take
an adaptive approach to managing the environment in light of these and other pressures and
challenges. Taking all this into consideration it set out five priority areas where progress was needed in
order to embed this thinking and approach more firmly into policy and decision making.
These five areas promoted joined-up working within DEFRA and DEFRA networks to deliver
environmental outcomes more effectively; identifying opportunities for mainstreaming an ecosystem
approach, using case studies, developing ways and valuing ecosystem services, and developing a robust
evidence base. In addition to what was happening through the CBD and in DEFRA, 2005 saw the
publication of the Millennium Ecosystem Assessment. The MA was very important in providing a
mechanism for better understanding how ecosystem services underpin human well-being.
It started to engage people from outside the environment field in the role played by ecosystems.
Crucially the MA provided information on the loss of ecosystem services, and what would happen if
these losses continue to occur. The work already underway in the UK on the ecosystem approach
provided a great starting place to respond to the issues raised in the MA.
So what was the UK response to the MA? Well, the House of Commons Environmental Audit Committee
released a report in response to the findings. Specifically this report acknowledged the contribution the
MA has made globally, and reviewed the relevance to the MA findings in the UK context. A key
recommendation was that ultimately the government should conduct a full MA style assessment for the
UK. So early in 2008, DEFRA commissioned a scoping study to examine the potential benefits
undertaking an ecosystem assessment for England. While the scoping study focused primarily on the
case for an MA type assessment for England, it found that there was a strong case for undertaking a UK
scale assessment. In July 2008 DEFRA announced it would commit to supporting Ecosystem Assessment
for England over two years.
Further discussions with the devolved administrations led to the expansion of the assessment to include
Northern Ireland, Scotland and Wales in order to produce a truly national-scale Ecosystem Assessment.
The decision was taken that the UK NEA would formally begin in March 2009. But that's not all, while
the UK NEA has been underway; the CBD's work has evolved as well. In particular at its tenth meeting in
Nagoya in 2010, it agreed a strategic plan for biodiversity from 2011 to 2020 and the AICHI targets. This
is a 10 year framework for action for all countries and stakeholders to conserve biodiversity and
enhance its benefits for people.
The strategic plan is comprised of a shared vision and mission and strategic goals are ambitious yet
achievable targets, collectively known as the AICHI targets. The strategic plan serves as a flexible
framework for the establishment of national and regional targets, and to promote the coherent and
effective implementation of the three objectives of the CBD. The vision says that by 2015, biodiversity is
valued, conserved, restored and wisely used, maintaining ecosystem services, sustaining a healthy
planet, and delivering benefits essential for all people. So it's quite an ambitious vision.
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And what was the EU's response to the AICHI targets? Well, in May 2012, the European Commission
adopted a new strategy to hold the loss of biodiversity and ecosystem services in the EU by 2020. In line
with the commitments made by the CBD parties in Nagoya, the EU strategy sets out a new vision and
contains six targets and 20 actions. The six targets broadly cover the full implementation of EU nature
legislation to protect biodiversity, better protection for ecosystems and more use of green
infrastructure, more sustainable agriculture and forestry, better management fish stocks, tighter
controls on invasive alien species and a big EU contribution to averting global biodiversity loss. The new
strategy has been adopted in recognition of the EU's failure to meet the 2010 biodiversity targets.
Moving on to the UK, what was the UK response to the AICHI targets? Within the UK, delivery of the
CBD and the strategic plan is now guided by the UK post 2010 biodiversity framework. The framework is
overseen by the environment apartments of all four governments in the UK. The framework
demonstrates how the work at the four countries and the UK contribute to achieving the AICHI targets,
and identifies the activities required to complement the individual country biodiversity strategies. The
framework replaces earlier approaches under the UK Biodiversity Action Plan, which ran from 1992 to
2012. So what's different about these new UK strategies?
Over the last ten years the context in which CBD is implemented in the UK has changed. Strategic
thinking in all the four countries has pursued a direction away from a piecemeal approach, dealing with
different aspects of biodiversity and the environment separately, towards a new focus on managing the
environment as a whole. The UK Biodiversity framework is designed to identify the activities needed to
galvanise and compliment countryside strategies, in pursuit of the AICHI targets. As such it's an
important framework that is owned, governed and implemented by the four countries, assisted by
DEFRA and JNCC in their coordination capacities. Although differing in details and approach, the four UK
countries have published strategies or something similar, which promote the same principles and
address the same global targets.
I'm going to give some brief information now on the different strategies, starting with the English white
paper and biodiversity 2020 strategy. The natural environment white paper, the natural choice securing
the value of nature, published in 2011, recognises that a healthy properly functioning natural
environment is the foundation of sustained economic growth; prospering communities, and personal
well-being. It aims to mainstream the value of nature across our society, including across government
departments. Then biodiversity 2020; a strategy for England's wildlife and ecosystem services, published
in 2011 shortly after the white paper, has as its mission to halt overall biodiversity loss, support healthy
well-functioning ecosystems and establish coherent ecological networks.
Moving on to Wales, the local environment where we are at the moment. In December 2011, the Welsh
Government decided to bring together the natural environment framework and single environment
body into a combined program; known collectively as Living Wales. The Green Paper sustaining a Living
Wales was launched on the 30thof January 2012. This outline proposed changes to the governance and
delivery of the management and regulation of the environment in Wales, based on the ecosystem
approach, with a strong focus on sustainable land and marine management. The Welsh Government
natural resource management program identifies biodiversity as underpinning ecosystem services,
essential to the functioning healthy resilient ecosystems, in line with the findings of the National
Ecosystem Assessment.
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Scotland has three relevant documents that contribute to the EU and UK strategies. Scotland's
Biodiversity: It's in your hands; a strategy for the conservation and enhancement of biodiversity in
Scotland was published in 2004. That was a twenty five-year strategy to conserve and enhance
biodiversity; it covered species and habitats, people, integration and coordination, landscape and
ecosystems, and knowledge. But in June this year, 2013, the 2020 challenge for Scotland's biodiversity
was published, and that's a strategy for the conservation and enhancement of biodiversity in Scotland. It
builds on the previous strategy and focuses on the ecosystem and ecosystem services. The land use
strategy for Scotland, getting the best from our land, a land-use strategy for Scotland published in 2011
is also relevant. Its objectives are; for land-based businesses to work with nature, responsible
stewardship of Scotland's natural resources, and urban and rural communities being better connected
to the land.
The Northern Ireland Biodiversity Strategy was published in 2002, with the goal to have the highest
quality environment in the UK, with conservation of biological diversity fully integrated into policymaking, in order to support the health of Northern Ireland citizens, its wildlife and its economy. Worked
towards a revised and updated strategy is now underway. So what is underpinning the policy? As you've
seen there are a considerable number of policies and strategies in the UK which are attempting to use
mechanisms consistent with the ecosystem approach and the concept to the ecosystem services.
There are a number of initiatives underway that support these policies; for example the National
Ecosystem Assessment follow-on project. The government is committed to adding the knowledge base
provided by the NEA and is therefore supporting a two-year long follow-on project, which will report in
spring 2014. This phase aims to further develop and promote the arguments that the UK NEA put
forward, and make them applicable to decision and policy making at a range of spatial scales across the
UK to a wide range of stakeholders. Funded by DEFRA, the Welsh Government and three research
councils; that's the Natural Environment Research Council, the Economic and Social Research Council,
and the Arts and Humanities Research Council.
So what are the components of the follow-on project? With research component the following project
will focus on four areas. The first is the further development of the economic analysis of the UK NEA, to
increase the breadth of ecosystem services and analysed to broaden our understanding that the value of
natural capital stocks. Second thing is to further exploration of cultural ecosystem services and how
cultural shared and plural values, the ecosystem services can be better understood. Then there is
development at the analysis a future ecosystem changes, applying the developing UK NEA scenarios, to
enable and enhance the outputs of the other objectives. Fourth, development and enhancement of
tools and other supportive materials for use by a range key use it to enable them to make best use of
this evidence.
There are some further projects that are underway as well. The best project is a six-year NERC research
program designed to answer fundamental questions about the functional role of biodiversity [You were
listening to how important that is this morning] in key ecosystem processes. The delivery the ecosystem
processes at the landscape scale, and how these are likely to change in an uncertain future. Then there
is the mice project; a mapping an assessment of ecosystems services. This is a European Commission
project in direct response to action of the EU Biodiversity Strategy, which calls on member states to
map and assess the state's ecosystems and their services in their national territory.
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The results of this mapping assessment should support the maintenance and restoration of ecosystems
and their services. Finally there’s IPBSS , which will have its second meeting of parties in December this
year, where it will decide how to take forward its ambitious work program. This is likely to include
regional assessments and thematic assessments, for example on pollinators; which will be used to
create a global assessment by 2018.
JNCC are also doing some work on ecosystem services. So we are undertaking research and
commissioning project for a shift towards a more holistic approach to nature conservation and natural
resource use. E.g. over the last three years we've developed the ecosystem spatial framework for
mapping ecosystem services within environmental systems.
The spatial framework approach has two main components. It aims to help with implementation of an
ecosystem services approach by showing where it is possible to make links between the physical and
biological characteristics of habitats and major ecosystem services being provided. Identifying practical
and appropriate ways in which habitat data can be used to identify and understand ecosystem service
provision, understanding linkages between habitat classification systems and ecosystem services, and
providing a framework database; which can show what's possible to map given a particular ecosystem
service and what the most appropriate options are for the use of the data.
We have a couple other JNCC projects underway, and these are nature conservation an ecosystem
service delivery. This project considers the types of ecosystem services delivered by protected areas,
which is a very important consideration, how designation affects service delivery, and the role of
economic valuation in conservation management. The other project looks ecosystem service methods
used in the marine environment. These are not as well developed this for terrestrial habitats and are
further hampered by a lack of data. This project reviews the available information and provides
background current research in this area.
All of the JNCC reports are available on the website. If you need any further information on what I just
talked about, my colleague Diana Mortimer will be able to provide that information via her email
address. Also look on the JNCC website, there is a lot of information.
Thank you for listening.
Video of presentation available at:
https://www.youtube.com/watch?v=Wx1L9nzUjos
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Dr Jane Lusardi, Natural England
Ecosystem approach initiatives, England – applying the ecosystem approach on the ground
Hi, I'm Jane Lusardi from Natural England and I'm our senior specialist in the ecosystem approach. I've
got a very broad topic of ecosystem approach initiatives in England, but I'm actually going to focus on
some of the initiatives that Natural England has been involved in; in terms of actually turning some of
the policy into delivery on the ground. So Jessa has talked already about some of our policies in England
and particularly the way in which the AICHI targets have come down into Biodiversity 2020, in the way in
which we have our Natural Environment White Paper: The Natural Choice. But importantly within
Biodiversity 2020, we have our first governmental targets on the ecosystem approach and this is a placebased target, it’s got an area in there of 17%.
I'm not going to read the whole thing out because it is a very wordy target! But it's one of the high-level
targets within there. It’s place-based; it’s about areas, it's about biodiversity and ecosystem services
together, so it’s about values for wildlife, and values for people. And it talks about it being conserved
through effective, integrated, and joined up approaches to safeguard biodiversity and ecosystem
services. It says that that's through management of our existing systems of protected areas i.e. that's
our National Parks and AONBs, and the management and establishment of Nature Improvement Areas;
it’s including that. What's important about this target is that it’s very much about partnerships and
about place-based partnerships. So it’s great to have targets, but actually how do we make that happen
on the ground? How do we turn those policies into delivery?
Partnership working here is really key. It’s important that the 17% target, and the assessment of the
contribution to that target, is being done by self-assessment by partnerships, and that's just been very
recently agreed - that self-assessment approach. That takes partnerships and place-based partnerships
on a journey so they can see what they are currently doing to apply the ecosystem approach, and what
more they do need to do.
You'll see here on the bottom right of the screen, we're working at the moment on a tool kit to help
partnerships to do that. But it also provides a step-by-step process that partnerships can go through, if
they're interested in applying the ecosystem approach. It doesn't have to be followed step by step; they
can dip into it at whatever point they want to, depending on where they are themselves at the moment.
It also includes a whole series of examples that they can draw on.
As well as the external tool-kit, we've also internally within Natural England, produced a toolkit for our
own staff who are working with the partnerships. So that's our internal guidance, and within Natural
England, we are at the moment doing a whole program of training in the ecosystem approach across the
organisation. We have an embedding program for the ecosystem approach and obviously a key part of
that is our star skills and experience, so we've done basic training across the whole organisation and we
now in the process of doing practitioner training at the moment, that's targeted at our Area Managers
and those people who are working with large-scale, landscape-scale partnerships. So that picture is one
of our recent training events.
But it's not just the environmental sector and environmental partnerships that we need to be speaking
to. Tom Butterworth with NE has been producing a toolkit with the Forestry Commission and
Environment Agency as well. This is the Local Environment and Economic Development toolkit or
“Leeds” toolkit, and this is particularly targeted at our local enterprise partnerships that are looking at
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local economic development, but it uses an ecosystems framework to get them to think about those
benefits that people get from the environment. Our economists go for great titles of reports and strange
acronyms, so this one is called “MEBE”, but it's basically they pulled together lots of the evidence for the
micro economic benefits of investment in the environment, so that's a publication that we are currently
reviewing at the moment.
We're also doing some mapping of our own. This mapping is based on the table from the National
Ecosystem Assessment from the England section, and it basically shows the importance, the potential of
different habitats for providing different services, and the darker the green, the greater potential of that
habitat for providing this service. We wanted to provide some very simple maps that could ideally,
hopefully be available externally for people to use as a starting point to think about the provision of
ecosystem services, and it uses habitats as a proxy for services. But they are very simple, they don't
think about flows of services, they don't think about condition of habitats, or the condition of the
services, they don’t think about where the beneficiaries are.
It's very much a starting point, so they show potential only, all things being equal. They cover all of
England and they are quite simple and we've produced them for the whole country. They look at the
moment at ten different ecosystem services and obviously they work better for some services than they
do for others. We are in the process of refining them. We had to have a different approach for cultural
services, but one of the great things about them is, because they're based on the CEH land cover map
2007 data, they're available at a 25 meter pixel resolution so we can actually cut them for individual
areas and individual partnerships.
The other thing we've been doing mapping-wise, is that we funded the Biodiversity and Ecosystem
Services Sustainability (BESS) project at the University of York, to create this gateway that's available on
the web that links in to lots of local projects in England (and you see there are some in Wales there as
well) that are mapping ecosystem services, and this provides a gateway for people to find out what's
happening in their area in terms of mapping ecosystem services and to link into those projects. So it is
searchable and is available on the web.
Another tool that we've been kind of developing for practitioners is this ecosystem services transfer
tool. What we found is, what we wanted to look at, or pull together, is the evidence that's available to
show how a land management action on a particular habitat, how that impacts on provision of
ecosystem services, and whether the evidence shows that that's transferable between places. So we've
developed, again with York University, this ecosystem services transfer tool, which you can search in
terms of the land management action and you can also search in terms of the ecosystem services. It
gives you a summary – it’s a literature review - and it gives you a summary of each document and also
gives you a link to that document and gives you an indication of whether that action and impact on that
ecosystem services is transferable between places.
That's going to be completed in March 2014. So we’ve got lots of tools but it is really good to have some
examples. You have probably all heard of our three upland ecosystem services pilot projects. We have
one in Bassenthwaite in the Lake District, one in the South Pennines and one in Dartmoor and Exmoor in
the southwest. These are partnership projects working in collaboration with land managers and partners
to enhance the delivery of multiple ecosystem services. The aim of them was to really trial and
demonstrate, how the ecosystem approach could be delivered on the ground. It’s very important that
they are partnership projects, so that you can get that integrated delivery.
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So after we sorted out the governance of the projects within the partnerships, we set about trying to
produce a baseline assessment of the existing ecosystem services provided by that area, and with the
aim of this being map-based. Here are some of the examples of some of the maps that went into the
one in the South Pennines pilot.
Obviously there is very limited data that you can map directly of ecosystem services so we had to use a
lot of proxy data to build up a kind of picture, a jigsaw of layers to depict the whole range of services. It
is mainly a map-based document, but includes a brief text explaining whether proxies have been used,
what the proxies are, what the limitations are with the data. We talked earlier about being transparent,
we are trying to be transparent about what this information is showing and it's really about it building
up a picture. It's not the end of anything but the start of pulling together all the information that we
have. I should say as well that we use cuts of national data, but you'll see that it’s locally available data,
some of which we had ourselves and also what the other partners had.
Obviously involving partners, involving people, is key to the ecosystem approach. In the Bassenthwaite
pilot we did this with a partner steering group within the existing Bassenthwaite Lake restoration
program. We had workshops with farmers and we also had a survey that the University of Cumbria did
to get farmers’ views on how their management could provide ecosystem services. We had wider
partner workshops, particularly with the economic/tourism sector and health sector, and we did
workshops and presentations specifically at tourism sector events.
We also engage with the wider public. We had an annual event that the partnership has that was
particularly focused on the ecosystem approach in provision of ecosystem services. We also did some
work with “Nurture Lakeland”, which you may have heard of, who are one of the key organisations in
the country who run a visitor pay back scheme which is where people who are visiting the Lake District,
make a contribution to environmental projects. This is through donation or through a bit added onto
their overnight stay as an additional piece that they pay.
We did work with them, with 35 tourism businesses, to see how visitor pay-back could be used as a
payment for ecosystem services and how that could be marketed. At the top, the one I haven't
mentioned yet is that we did opportunity mapping workshops as well. So you saw the baseline
assessment maps that we put into a baseline assessment. We got those produced at a really large scale
by the Lake District National Park and then we had an opportunity mapping workshop where we invited
people who really knew the area well on the ground, e.g. The National Trust, National Park Rangers,
and all those people who knew it really well. We got people to mark the maps for where the key
activities and opportunities were. So not precisely where land management should change, because
that depends on the decision of the person who owns and manages that land, but where there were
opportunities, e.g. to increase an area of woodland.
As I said before, through conducting that mapping workshop we identified key actions. We ended up
with seven key actions to enhance multiple ecosystem services. And this list of ecosystem services
doesn't come from the NEA or the MA. It’s the Lake District National Parks partnerships’ principles of
land management, so we use that as the things that we were aiming for; because the whole range of
partners are already signed up for that. Then we looked with the partners to see if we did that, which of
your aims would that contribute to. So the pink is showing the ecosystem services and the blue is
showing how it contributes to a whole range of different partners’ objectives.
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The delivery plan itself is very concise, its consists of a series of maps: one map, A4, and next to that a
full A4 piece of text, one per action, that says why you want to do it, what ecosystem services you
enhance, whereabouts you'd want to do it, how it would fit with the farming system, and how it could
be delivered both in terms of partnership delivery mechanisms but also in terms of funding mechanisms
importantly. Because we didn't have a big fund to make this happen on the ground, we didn’t have a
PES scheme; it was about pulling together the existing funding streams and existing initiatives.
This final one, if you can see there are some darker hatched areas, they show where there are specific
opportunities to increase woodland cover, so that's where you might want extend an existing woodland
or join up some existing woodland, so this is what the people on the ground were saying too. So that's
an opportunity there, it would be great to do that. And there are some broader areas that have
potential there. We also cut it so that we removed all the deep peat. We weren’t looking at planting any
trees on deep peat.
The orange areas here are the broken beds, which are really important because obviously they are the
deeper soils, the remnant wooden flora, they are the areas which would have held woodland originally,
but also, critically, they are the bits with the least agricultural value for the farmers. Also in the South
Pennines pilot we did an economic valuation where we considered two scenarios. We considered an
improved scenario where you could invest in restoration of the blanket bog, and a decline scenario
where you’d remove all investment so there would be no public investment in restoration of that peat
bog.
We used two different approaches in terms of the valuation; two different derived values, and we came
up with cost-benefit analyses that basically showed that for every pound that you didn't invest you
could lose five pounds, and for every pound that you did invest you could get a gain of 1.2 - 3. That's
over a 25 year period. The other thing we’ve done with our South Pennines pilot more recently is that
we had a joint project with DEFRA, the Crichton Carbon Centre, URS Birmingham City University,
Landform Research and IUCN to do a project towards the development of place-based payments of
ecosystem services. So ones that will be looking at the enhancement of multiple ecosystem services
within a particular place.
And as I said this was based on our South Pennines ecosystem services pilot project. It looked at what
data was available and how suitable that existing data is for development of a PES scheme. It took us
further down that process basically, but it wasn’t the aim to set up a payments-for-ecosystem services
scheme. It considered different packages of services and how different payment rates could fit with
existing payment mechanisms. Also within there, there's a detailed technical Appendix, which looks at
developing simple-to-use carbon metrics, for voluntary and mandatory markets, and that is being fed
into the work that's now happening on the pilot peatland carbon codes. So it doesn't develop full
metrics but it takes us another step in that way.So that was a bit of a whistle-stop tour through some of
the initiatives that we’re involved in, and not all of them either, but all of our publications are on our
website, so do go there and have a look.
Thank you very much.
Video of presentation available at:
https://www.youtube.com/watch?v=5-W_Qa2nZ6Q
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Sally Thomas
Ecosystem approach initiatives in Scotland
Good afternoon, I'm Sally Thomas and I’m in the land-use and biodiversity team at the Scottish
Government and very pleased to be here this afternoon. Now I'm going to cover four main things, time
permitting. Let’s give a quick look through some of the policy context to the work we've been doing in
Scotland. To look at some of the range of activities that there are across Scotland and the work we did
to try and bring that information together. To focus in on one of those projects, which is the Castle
Sterling project, a demonstration project in central Scotland and then to look at the land-use strategy
pilot projects which are underway which started earlier this year. Just briefly on the policy context
really, I think it's quite important that we put the work that we're doing in Scotland into context and
there too key policy documents really which I’d like to highlight.
The first of these is the land-use strategy and I know Wales is ahead of us in many things, but I think
actually in the lead on this on I'm afraid to say is Scotland. Land-use strategy, we know it’s unique,
certainly in the UK, and we think it's certainly the first its kind in Europe. It sets the Scottish
Government's strategic policy direction on land-use. It was published in March of 2011, and it stems
from the Scottish climate change legislation and it's important because it signals quite a fundamental
shift in Scottish Government thinking towards integrated land use and towards use of unique systems
approach. In this you can see is the division which is sufficient for 2015 to be contained within the
strategy. It has three objectives as Jessa mentioned; these are highlighted in full here. What I would also
draw your attention to in the strategy is that as well as the three objectives there are three shifts in
approach.
These are not hard-and-fast actions they are changes in the way we do business which we would like to
see coming about as a result of people applying the principles of the land-use strategy. Those three
shifts in approach are delivering multiple benefits, partnerships with nature and linking people to the
land. They're very much about how we do business, how we make things happen.
Now the second policy documents is the refreshed biodiversity strategy for Scotland published in June
of this year. It’s Scotland's response to the AICHI targets and sits alongside the 2004 strategy and the
two documents together form out the biodiversity strategy in Scotland. It builds very much on the
thinking in the land-use strategy in that it's thinking about ecosystems and the use of an ecosystem
approach, so we’re focusing less on individual species and habitats, and more on those species and
habitats within the context of the wider ecosystem.
Three policy aims within that document protect and restore biodiversity on land and in our seas and
supporting healthier ecosystems, connecting people with the natural world for their health and wellbeing and involving them more in decisions about their environment, and maximising the benefits for
Scotland's over diverse natural environment and the services it provides contributing to a sustainable
economic growth. We also published a couple of information notes which you might like to check out on
our website.
The first of these was published back in 2011 and is a general introduction to applying an ecosystems
approach. The second is aimed mainly at Community Planning partnerships and focuses on green
infrastructure. I think is fair to say that in preparing those information notes and indeed in the work
we've been doing more recently on the biodiversity strategy that we certainly see that there is three key
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steps to take; considering how systems work, taking into account services ecosystems provide people,
and lastly involving people. These really are our attempt to boil down those twelve principles into three
easy-to-read messages. So we wanted to have a look at, having got the right words in more or less the
right places and hopefully the right order, we wanted to have a look at whether actually that was
translating into activity on the ground in Scotland.
So, we decided last year that we would have a look at what types, or range of activities that were in
Scotland for different organisations and groups applying an ecosystems systems approach in their
locality. So we contacted around about fifty different organisations, local authorities, agencies, NGOs,
community land trusts, a whole variety really, to find out what they were doing and whether they were
using an ecosystem approach. We supplied them with the template, but we didn't want to be too
directorial, so we didn't say; this is what we think an ecosystem approach is and looks like, so if yours
doesn’t look like that, we don't hear about it. We said ‘if you think this is what you're doing please tell us
about it’, and we had about 25 - 26 organisations respond, which was great.
Some of those projects case studies have now been written up in case you want to access those on the
ecosystems knowledge network. This map gives an idea of the spread across Scotland of those different
projects. Some of them quite large in area, those are the hatched areas and the shaded areas, and some
of them quite small localities, represented there by the dots. I think what it does show is that there is
quite a fair proportion of Scotland that's being or has been touched in some way by an ecosystems
approach which is very encouraging.
When looked at the drivers for these approaches we found where there was a single driver the single
focus by large was on climate change, but many of these projects they had multiple policy drivers
behind them, and very much so on policy integration. There were three main types approach in the
projects happening across Scotland; community-based approaches tended to fix an engagement.
Engagement is a key aspect of the project.
The research based projects in involved communities a lot less, and tended to be often quite data
monitoring driven and in some projects there was a identified conflict problem that which people had
come together to try resolve. A whole range of tools people were using; the SNH took-kits. Planning
guidance was being used by some local authorities and a whole range of different methodologies were
being developed as well.
Primarily, there were three scales at which people were undertaking the work. Farm units, at a
catchment scale, county scale or across Scotland. So one of those projects which I would like to highlight
is the Carse of Stirling Project. You can find out more information about that either on its own website
or going through the ecosystems knowledge network through the directory. This is a view looking from
Sterling castle out towards the Carse of Stirling. This project came together as a desire from Scottish
Natural Heritage and from Scottish Government, to demonstrate how an ecosystems approach can be
applied in practice to improving the benefits for people, and for nature. It's one of a number of different
pieces of work and the land use strategy pilots, which I’ll come to in a moment, are another area of
work. These are the project ambitions. It is very much project about people, but their preferences, and
about how we use the information that local communities have to assist us in driving the policy
directions which we in government are hoping we can take forward.
I would say that the project was agency initiated in that the impetus came from agencies within
Scotland. It wanted to view something tangible and useful for the community. It was consultant66

facilitated and led land-use consultants were engaged to undertake the project. A number of reasons for
that, but I think it's good to recognise that an agency led project is not always going to be the best way
forward and was recognised in this instance. So this was a contractor let project... or facilitated, and it
was stakeholder led. The way that was done was to bring together a stakeholders panel of around about
30 individuals from both within the area and those from outwith the area who used Carse of Stirling
quite heavily and bring those together in a facilitated process to go through a number of key steps in the
projects.
This slide just shows you the main panel meetings that were held and the sorts of issues which were
discussed and identified throughout the project. There were a number of lessons learned from that
project which I’ll run through very briefly. Four lessons really. First, the engagement involvement
stakeholders that's its key, and it's about empowering people in those local communities to come
forward and make decisions about their own local area. And that while agencies may have specific remit
they also need to take a step back and let local people engage. Second, estimates were about benefits.
Who benefits and who is this project for. In this Carse of Stirling case is very much a project led by and
for the local people.
Third, I suppose this is about giving stakeholders credit because people very clearly do understand the
need to make the most the natural assets in that area. In this case, many of the individuals were
farmers, and they do not understand trade-offs. They find technical information often difficult to
interpret, but that doesn't mean that they don't understand what we're trying to do. I think the
overriding lesson is to keep it simple. The net result was a vision statement and an action plan for the
Carse of Stirling. The vision statement an action plan that brought together by the consultants who were
working on the project. The stakeholder group is now going forward with some support and there's
some funding and support for a further year to enable them to take forward the actions in the action
plan. It's hoped it will then become a self-sustaining project.
Now let's go back to the land-use strategy and just to tell you briefly about the land-use strategy pilot
projects. This is an outcome-focused approach. It was about delivering and practicing what we preach I
suppose in the land-use strategy in Scotland. We asked two local authorities within Scotland to take
forward a project to test and evaluate the practicalities of preparing regional land use frameworks. We
have asked them to prepare frameworks for their locality which will cover the full range different land
uses within the area.
They will have regard to the principles of the land use strategy which would be at a sufficiently detailed
scale that decisions can be made about individual portions of land. So that means that decisions can be
informed by this regional framework for funding for real development program monies, for grant
applications and so forth. We’ve asked them to look at the opportunities in the constraints within that
area and crucially we've asked them to do this by using ecosystems approach.
So this is the aim of the two pilot projects. We've asked the local authorities to cover the whole
geographic area but we recognise that that's probably going to be quite difficult thing to do and they
may wish to drill down I suppose and look at maybe case studies of target focus areas within the wider
area for that authority. I think it is perhaps worth just saying why we've chosen local authorities; we felt
it was very important that we had an organisation in the lead for the pilot projects which has a
democratic mandate in the area. Some, indeed probably many of the land uses which will be dealt with
through these frameworks are not ones that you would normally associate with a local authority, having
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a decision-making power over. But we were very keen to tie this work into the other policy agendas that
local authorities have. So, planning for example and health and well-being, education and flood
management were perhaps four of the very important ones.
So we were very keen that not only should they be led by the local authorities but they would have a
very strong cross authority engagement and a strong stakeholder involvement as well. Their objective is
to provide a framework to support decisions about land use change. This isn't just about land
management; it’s actually about land use change and to facilitate this decisions, so decisions about
grants and incentives. What we asked them to do was to produce a framework which will be dynamic.
We're not looking for a master planning approach, we're looking for something which can be continually
updated and can be interrogated, can be used on it on an on-going basis going forward. So the two
authorities that have agreed to participate are Aberdeenshire and Scottish Borders. You can see the
area of the council wrapping around Aberdeen City.
Aberdeenshire is a very diverse area. It has a lot coastal land and has a number of small towns a very
close proximity to Aberdeen. There are a lot of pressures for forestry on wind development- and the
characteristics of the land resources are really very varied. The Scottish Borders, very large area,
predominantly a rural area. Again a number recognise pressures for forestry on wind development again has very strong local communities, has a number of commuters with a really dreadful history of
flooding. The councils have taken a very proactive approach. Crucially in this area there is a longstanding and very effective partnership known as the tweed forum, who were throughout whole tweed
catchment which is almost the same as the area Scottish Borders Council .
The council here have elected to work in partnership with tweed forum on the pilot project. Three key
stages to the project were a baseline mapping stage, policy mapping, resource mapping. Both these to
be a GIS base mapping as far as possible, and identification of constraints and possibilities. Really
looking where the natural resources in the area can perhaps help to better deliver the policy objectives
for local authority and for their partners. Then finally a production of a framework we hope. These are
the timescales; so you can see it was still in stage 1. The two are at slightly different stages Scottish
Borders a little bit more advanced. Aberdeenshire are going to be working with James Hutton Institute
on the mapping work. Scottish Borders Council have elected to employ environment systems that were
based in Wales to work on the baseline mapping with them. I'll just show you some of the mapping and
the data were from the board. It is just to give you an idea of the type to work is underway at the
moment so looking at the NEA classification, looking at the type of services, this is carbon storage. These
are the types of datasets we are beginning to look at.
And then these are beginning to be translated into GIS mapping. What we're trying to do at this stage is
very much look at the stock and look at what the assets are within an area. These include provisioning
services, recreation, and non-motorised access. Data is a is a big issue actually both the availability of it,
the cost of it, the fact that some organisations won’t let you have it and when you do get it may not be
compatible with other data that you already have. So data is a big issue around all this. This is the type
of map coming out on the recreation side. Perhaps one of the more difficult service to map parts and
that we may be would shy away from. The Borders is an area where sporting interests are really
important both to the shooting and the fishing communities, particularly the River Tweed. This is an
example another of the maps; current timber provision. So I would just about think in the Borders has
got to the point where we've got a good set of baseline maps that's going to start begin to layer those
together, see where the constraints are, so where the opportunities are. And it's not a static processes;
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new data comes available there's always opportunities to add in and re-run the model and refine those
maps.
I just want to run through three other things that thread right way through the land-use strategy pilot
project. The first is stakeholder engagement. Absolutely critical. Critical to the ultimate success of the
pilots. It will run throughout the whole process from beginning to end. There will be a formal
consultation period on the pilots. Both of the pilot authorities run those themselves but we are aiming
for a ‘no surprises’ consultation. Really want to take stakeholders with us and we've made this clear to
the pilot authorities that we would expect them to work very closely with our stakeholders from day
one to the final production of the framework. In the borders, the tweed forum is going to be leading the
stakeholder engagement work. They’re a long-standing and trusted partnership in the area and they've
got a very extensive experience of working on the ground with stakeholders in the area. In
Aberdeenshire, I think they will be doing more of the engagement in-house. Strategic Environmental
Assessment is a requirement and we've recommended and have been working with both the pilot
authorities, and believe that the SEA should be undertaken in tandem with the preparation of the
framework.
Finally - evaluation. We have a contract out for its evaluation, the evaluation of the pilot school run
concurrently with the work that's being undertaken in the authorities. That is primarily a process
evaluation. We want to understand how the process is or is not working. What the barriers are and how
stakeholders are reacting and relating to work that’s ongoing. We also hope to evaluate the success the
pilots once they have finished and we have we have a bit cash set aside for that. Hopefully we can
undertake an impact evaluation towards the end or after they have finished.
I will finish now. What I would say is there is a lot of information on the land-use strategy, particularly on
the Scottish government website. Look at the ecosystems knowledge network and have a look at the
Scottish section on that because there is a real wealth of information about ecosystems approach
initiatives right across Scotland from a whole range of different organisations and a lot of information
about what’s happening in Scotland.
Thank You.
Video of presentation available at:
https://www.youtube.com/watch?v=SjOHCgTuSlA

69

UK Research Sesssion
Prof Steve Albon

Challenges in Delivering the Ecosystem Services Paradigm
I thought that rather than just talk about ecosystems assessment, I’d talk about some of the challenges
in particular in delivering the existing service paradigm. The real thinking in this area really happened in
the eighties and this lady was particularly influential in chairing the UN commissions at that time and the
guiding principles are fairly straightforward: we’ve got to live within town planetary boundaries for a
healthy and just society and we need to achieve a sustainable economy, whether that's three-percent
growth to whatever. And the important thing to us as scientists is obviously that we use science
responsibly and here I’m not talking about just ecological science but social economic science too.
We see that this became increasingly embedded in the Rio conference on the Commission of Biological
Diversity where we had the whole development to the existing approach, and I don't think anybody
would argue against the headline message. And then we had subsequently twelve principles. As we
appreciate things like climate change and that change is inevitable, that is perhaps something that we
haven't particularly adopted until relatively recently as this is all about societal choice in terms of having
to manage our natural resources. Ecologists don't have the final word and something this particularly
important in terms of the way we've going forward in using evidence obviously affects the whole
ecosystem service paradigm and one of the principles actually emphasises that as a priority. That led us
to the systems in human well-being, the Millennium Ecosystem Assessment.
Several people have already shown this diagram around to highlight the importance that they
particularly try to review this as a global assessment in terms the constituents’ well-being and had these
different categories of well-being. Increasingly, people have tried to introduce the whole concept to
valuation. Particularly economic valuation which initially worried many people who were concerned
about conservation biodiversity but I think increasingly, people are saying that this is a valuable tool to
add to the armoury of why we need to conserve biodiversity.
Also, increasingly, we're looking at ways to include non-monetary valuation and putting this alongside
economic valuation. Most recently, we've got the whole initiative at a European level to map and assess
ecosystems and their diversity. Recently, these documents on ecosystems underpin the delivery
services which are so important to socio- economic systems and of course there is feedback and then
we can unpack this within disciplines. The colleges, in this case, look at how biodiversity underpins
function and there’s still much that we don't understand.
We concentrated on what we find in the UK MEA, so two years ago we published a synthesis and key
findings in a technical report which was a bit much. I'm not sure how many of you have read it as it’s
fifteen hundred pages and almost five kilo grams in weight.
It’s not to the size that matters, but it was a collective effort of 500 ecologists, social scientists and
economists and I would argue this is the most comprehensive sub-global assessment to date and that
there are many more coming online now. On its launch it was clear that there was much more to do
particularly on valuation and non-monetary valuation and work on scenarios which we can hear from
the next speaker. At the end of the day, people said to us: ‘well, so what? You might have the best
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synthesis that's ever been done to use it but how do you use it?’ So the challenge is the research in
socio-economic systems that were referred to this morning.
I'm an ecologist so I tend to think about biophysical structure of each systems and how they function. I
like to do long-term in situ experiments et cetera and maybe some specific ex-situ that I can understand
the processes and model them. Social economic sciences are more concerned with the outcomes very
interested ecosystem goods and particularly human well-being - What are the benefits to us individually
and collectively and the economic valuation of goods is clearly an important aspect as is non- monetary
evaluation. Then in between we have ecosystem services.
So what we’ve made people to do regardless of their discipline base was to come round to the right
hand end then to think about the well-being goods and how that was delivered by ecosystem services
and how that depended on function et cetera. But ecologists like to come from this end so we took
them out of their comfort zone to come from the blue direction.
The important thing is we need inter-disciplinary research but as we realised when we went through this
process, we also need trans-disciplinary research because - you need to embed the people who are
going to be the end- uses in this sort of research - you cannot do it just by taking social economics and
politicians together and hope they'll come up with the answers, because it's got to be grounded in
reality and perhaps we weren't sufficiently attuned to that in earlier work but we’ve tried to address it
subsequently.
So we evolved the MA conceptual framework (see diagram) that's been shown so many times moving
from ecosystem services which are a product of ecosystems and which are in themselves a product of
natural capital – air, etc. All of these things that help well-being.
The other important thing is that because of the economist’s influence on our thinking we very much
concentrated on finer ecosystem thinking to avoid double-counting. A lot of people felt aggrieved by
this because they thought we were ignoring the supporting and underpinning services but they’re
clearly to the left hand side in this ecosystem processes intermediate service group (diagram) and while
it was devised this way specifically to make sure that we didn't double count when we were doing the
economics, we also recognise that other speakers and sessions that there are very positive health wellbeing values and there are also two some things that are individually held that we share socially.
So following our countryside survey that WCH does periodically about every eight years, we adopted
broad habitats as our ecosystem base. Many apply to sectors which we have information on. We were
doing this in the UK but we have to recognize that these habitats are distributed in very different way
(see graphic) Scotland, in terms of its distribution of habitats, is clearly very different for reasons will
show.
This one diagram could be argued to summarise the whole fifteen hundred pages. What this diagram
attempts to do is to take each broad habitat and to comment on how important these habitats were in
terms of delivering those particular ecosystem services and the arrows indicate the direction of change.
So if it’s going up, it’s improving over the last 20 years and if it’s going down then it’s still declining there.
There are also some complexities in here which are to do with our certainty and uncertainty about the
direction changes. It is a generalisation and if you look at the diagram for Scotland, it differs from one
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for England. If East Anglian habitats differ from those in north west England then you'll probably find
that there were different things going.
One of the biggest realisations is that it’s all very well to do an ecosystem assessment at a national level
but you've got to reckon that it's very spatially specific and at very small scales. The other thing that we
did was look to the importance and trends and drivers affecting services over the period that we were
concentrating on, which was the last 20 years, although we did have data going back to 1925 that was
habitat change in terms of the way we've modified use of land in agriculture, in particular, what was
most important in terms of driving the delivery of ecosystem services. Interestingly, the climate change
you can see in lighter shades was deemed to be less important over that period (not to say that it
wouldn't be very important into the future).
We’ve got a lot of data gaps, and even though we have a lot of wonderful data - the issue got
particularly bad when we don't really understand how these multiple drivers interact. Sometimes we
have a handle on one alone but given the climate is also changing, how do these things interact? Do
they cancel each other out or do they multiply?
I've touched on the issue of spatial scales but also the issue of temporal scales given long time periods
and clearly we need better holistic models to try to integrate all these things together and we have to be
realistic about the uncertainties and sensitivities. Clearly there is an increasing number of modelling
frameworks out there which attempt to do this, but there are major differences in their assumptions
and we haven't yet to explore them consistently in the same space to understand what the differences
are.
I think one of the other major issues is that we still have this issue about little-known biodiversity which
is so important but we don’t monitor – charismatic animals and plants which are very important, but
what's actually going on beneath our feet. And quite a lot of work and thinking was put into the NEA in
terms of the role – what we can see is that higher land plants are important in delivering all of these fine
ecosystem services but when we look at provisioning services there are all these things that we knew
remarkably little about – micro-organisms, fungi and lower plants within the soil which we knew
virtually nothing about - some species are still being described.
Similarly, for regulating services often, we don't really know what their role is or how many species of
micro species do you actually need in your system, and then we have the things we know really well
which are birds and mammals, but also plants and some invertebrates (butterflies particularly). These
are cultural services so very important but I think there’s a dimensionality about what we know and
don’t know well.
Ken Norris, who led this work, called it the Cultural Service Divide – So provisioning regulating services we know a lot about that. But in terms of how the biodiversity actually underpins those provisioning
regulating services, there is still a big question mark. When we get to the cultural services, we know that
biodiversity means a lot to people (such as singing Yellowhammers and hedgerows). But when we
actually get to the broader wellbeing of the so-called cultural services that we truly understand and the
challenges that this leaves us with, then we clearly have to improve our understanding of how different
biodiversity groups underpin existing services.
We need to identify key indicator groups. There’s a whole journal devoted to ecological indicators and
clearly there's work to be done. In the UK I think we need a rather more comprehensive integrated
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monitoring program for these little-known indicator groups. That's not to say we shouldn't still be
monitoring common birds. Roy is going to follow on from me; he led the work on scenarios. Roy
developed six contrasting scenarios and I don't want to steal his thunder, but when they looked at these
contrasting scenarios in terms of their impact on the ecosystem services, [see graph].
I'm not an economist, but I’ve learned quite a lot from Ian and his team. In some cases in the top graph
here, it's looking at the marginal change in value all of the carbon that’s sequestered and the difference
between baseline and the alternative scenario which is basically flat, because what you want to do is
capture as much carbon as possible, but if you look at the marginal value of woodland as recreation in
the graph, then as you increase the amount of woodland around, then its marginal value tends to
diminish quite rapidly.
So you have to understand these marginal changes in the services you're looking at. If you just look at
the market value as a vibrant cultural production then not surprisingly, the world market world in 2060
gives you more gains over the present than the nature at work. But it's a very biased view because there
are plenty of things in our ecosystem services that have no market values. Ian looked at greenhouse gas
emissions, recreation and urban recreation and basically you find that nature at work because it's
greener, tends to be better for these aspects. It can completely change your conclusions as you
integrate including more testing of these system services which we don't have market values for, which
changes the outcome.
But notice that in the biodiversity case, even though world markets looked as if it would be coming the
poorer scenario in terms of the net benefit sum that in fact locally, world markets was better for
biodiversity in Dumfries and Galloway in southern Scotland than the nature at work one. It stresses the
importance of this spatially explicit view. From such a big study it is very difficult to generalise, but
clearly there were some important findings by considering both market and non-market values that
completely changed what you might want to do. It didn't incorporate these health and social values and
clearly we need to think about the scene decision-making process. In terms of the more sustainable
development, we clearly require individuals and societal behavioural change and we need a much more
integrated approach and that currently things are much too sectorally based and I think there is a real
need still to understand how changes in biodiversity influence the delivery of ecosystem services.
Nonetheless, many of those things are labelled a great uncertainty but we probably have enough
information to manage things more sustainably and good evidence of the potential benefits at doing so.
So this one's really quite important because if you look at it, systematic use of value evidence into
decision making is poor and I just want to close by commenting on a challenge of linking two worlds.
We've got research on one end of this suspension bridge with policy on the other end with a void in the
middle. Things are getting better but certainly there are issues that still need to be addressed, so we've
got different priorities, incentives and a different language and the timescales and our concepts of
status and power are different. So it’s not surprising that there are communication difficulties and
mismatches between supply and demand and that it can be very easy to find that you’re rejected.
Unfortunately, it seems that we've done this in this conference and we’re not the first people to
comment on it. Currently, here are the researchers in one room and the people from the policy world
are in the other hall. For effective decision-making we need a number of knowledge types - what works,
how it works and who is involved.
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We need a number of different types of knowledge and we need knowledge about problems. Many of
these principles are in the overarching ecosystem principles. We have to know the required action and
whether it can have any impact. So some suggestions on bridging that gap: clearly we need to get
together scientists need to better understand decision-making process. What types of evidence do
decision-makers need? How might it best be used if you have the evidence?
We’ve clearly got issues about different scales of governance and biophysical processes which we need
to address and there's this whole issue about the risk and uncertainty in putting numbers on things. I
think above all else, the valuations need to reflect better ways in which people express their values
rather than it being hard economics and clearly we need to incorporate elements to the interdisciplinary
and social learning approaches. In that way I think we would get a better Ecosystem Assessment. But we
still need better decision support processes and tools to guide people through.
Thank you.
Video of presentation available at:
https://www.youtube.com/watch?v=RyfAp-qaL6I

Roy Haines-Young, Centre for Environmental Management, School of Geography, University of
Nottingham, UK
Ecosystem Service Scenarios
I'd like to talk to you about ecosystem service scenarios. These are the questions I'd like to cover. I’d like
to explore with you what scenarios are and in particular draw on the experience we've had in the
national league. I might reflect a little on what we achieved in that work but I’m conscious that this
audience is a very general one, and might want to try to broaden the discussion towards the end. So
what kind of general lessons can we learn about scenarios? And where does that fit with the way we
think we need to go next? So that's what I'm going to cover. I realise this image probably means nothing
to half of the audience if you're from outside the UK. What's the strange box like that doing on a
hillside? Well that is a police box. They were common way back in the 20th century as policemen
sheltered in those boxes to have a cup of tea and the public could phone the police before mobile
phones. But that is not a police box – it’s a time machine. That's a TARDIS, the time machine from a
famous children's TV programme called Doctor Who.
And in that box he travelled all over the universe and it took him to some interesting places. Scenarios
are time machines and I think they too can take us to surprising places and we'll see perhaps one of
these places at the end the talk. So to kick off let’s explore what scenarios are for. But just before we
get into that, a little bit of background. Why is this experience in the UK of interest to anybody outside
the UK? Well as Steve said, the ecosystem approach has been championed as a way of delivering
conservation biodiversity and sustainable forms of development. We claim we advocate this when we
teach our students, that can bring a richer body of knowledge into the decision-making arena. But I
would put into evidence to substantiate that claim is often lacking and I know that’s a dangerous
suggestion to make. The trouble is that it’s often no more than a gut feeling based on individual
experience and we’re very bad about writing up and writing convincing cases that are going to convince
a banker or an insurance broker or a trader in the London Stock Exchange to take the ecosystem
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approach seriously. We have a long way to go to show where and how that approach can stimulate the
uptake of useful knowledge about the ecosystems in use in effective ways.
So I think facing that challenge, the experience that we've gained in the UK and I cannot just help but
reflect on those issues and I'm not going to try to cover all of the NEA as it’s vast, but I want to focus on
the bit that we've been preoccupied with which is scenarios. And the particular tension I want to
explore with you in the context of these scenarios is the tension between processes and products. So
what are scenarios for? They’re for many purposes - if you sat in this morning you saw people talking
about nitrogen and ozone futures.
We can use scenarios clearly for different purposes. At the risk of being rather extreme in terms of
caricaturing what we can use them for, let’s think of two ends of a spectrum. We can use them to have a
conversation, a deliberative conversation, and there’s a picture there of discussions about the NEA
scenarios in Northern Ireland, a process of deliberation. On the other hand, we can think of them as
machines that generate predictions or projections like a set of maps. Let’s explore that further. One of
the things that clearly worried us at the end to the five kilograms stage of the NEA was asking if these
scenarios we've come up were any good. Not many people ask these kinds of questions and usually
move on to other things. But we were preoccupied with trying to write this. Well we've got some
scenarios now, but did they actually deliver anything? There is a debate out there in in some very useful
papers that Mike Huhme and others have authored, and these are the three kinds of criteria you could
use to apply to scenarios given this question on ‘any good?’
Are they any good in terms of predictive power? Scenarios are clearly about the future, are we right in
those projections? On the other hand, these scenarios are not just academic exercises, we're trying to
use a minute decision support role, do they lead to better decision-making? Are they effective decision
support tools? Or finally, do they actually help us understand what's going on around us in the world?
Are they tools that would promote social learning that might underpin better decision-making and so
on.
There are different dimensions and criteria we could apply to any set of scenarios and so we thought
we’d look at those in relation to the NEA scenarios. Fortunately we didn't act very swiftly and the
second chunk of work with the NEA came along and in the follow-on phase is where we've been able to
explore these questions in a little bit more detail. So what I want to do here is just look at some of the
achievements of the work that we've done in this second phase and I want to kick off by looking at this
process dimension. What justifies looking at it from the process dimension? Well, go back to the
principles of the ecosystem approach; it’s all about social choices and about identifying the values that
people attach to ecosystem services.
It’s about finding government's relationship to appropriate scales and so on. None of these are things
you can take out of scientific textbooks. They’re things that have to be constructed by communities and
by groups coming together. So essentially, your ecosystem approach is a deliberative process, and we've
certainly discovered that in our work. We took our scenarios which were created through a process of
discussion and consultation and used the opportunity of the follow-on phase to go back to that same
kind of community and indeed some of the same people and so what can you make of the scenarios, do
they help us to actually answer the questions that perplex us today?
And so we’ve explored with groups like this one in the wonderful setting in Northern Ireland and how
we might use those storylines to contrast different assumptions, contrast the consequences of those
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assumptions and think through what that means for today's policy responses and in today's policy goals.
We’ve explored some new deliberative tools. One of the other work packages in the follow-on phase is
looking at the policy response options and with them we've designed or will try to create something
called a stress-testing tool which used to be called ‘wind tunnelling’. The idea was that you could take
today's policy responses and wind tunnel them using these alternative plausible futures. Would a policy
of biodiversity offsetting stand up in a world markets environment? These kinds of deliberative tools are
necessary to stimulate the discussion.
We've had various ideas that we've tried to get groups to engage with on the problem of the future. I
think there’s also an opportunity to develop these tools around some of the other work that is being
done in the follow up phase. One of the other work packages is looking up a natural capital asset check
tool. If we've got natural capital, we've got assets there can we check for its integrity? How would we do
that that he would start to look at the risks and threats, and clearly you've got to set that in the context
of you just thinking so scenarios?
We’ve tried with these groups to think about the way he would use existing scenarios to promote
discussion and to promote learning. We didn't want these scenarios to just to sit on a shelf somewhere
and never be used. We wanted them to be used and criticised actively and we could have a discussion
played later about how complete scenarios have to be in order not to close down that discussion. We
found in fact they shouldn't be over engineered because if they’re over engineered and look too
sophisticated, people are scared of them and won’t wade in and say ‘well I don't think it will be like
that.’ We spent a good deal of time in this follow on phase looking at the use of these scenarios as
deliberative tools.
We've also spent some time looking at them initially as products and we've explored this product idea a
little more in order to look at what new ideas that would stimulate analytical thinking and outputs might
involve. I just want to dwell on that a little bit more. These are the NEA scenarios which are essentially
qualitative scenarios. We didn't use a model to generate them, we used discussion and deliberation. A
major component of that discussion was the questions that people wanted to ask about the future. For
example, we have a green and pleasant land which is a storyline that emphasises biodiversity goals as
the most significant driving factor, and we contrasted that with nature at work. Nature work is a world
where ecosystem services rather than biodiversity get priority.
How do we come up with that? That was a question the group that we'd consulted at the outset were
interested in. And at the time they were also interested in what it would mean if we went from a local
approach. Security was initially on the agenda at that time and still is, so storylines developed around
that. World markets of course are the conventional wisdom and go with the flow is the baseline. There
was a lot of discussion about the terms ‘baseline scenario’ and ‘go with the flow’. I would like to have
called ‘muddling through’ but ‘go with the flow’ is the one we've got. We deliberately stepped outside
this kind of two axis model scenario building as we wanted to make sure our scenarios addressed
questions that people were interested in, because then they would be used and that's in fact led to this
announcement that Steve’s done. I can make a couple of new points about it.
I think what was interesting about these scenarios was that even though they were qualitative, we were
able to do some quantitative modelling within that framework so the scenarios that we designed came
up with spatially explicit land cover change maps at a resolution of one or two kilometres. So these land
cover change maps were the basis of the work published by the scenario team I'm with, which is a really
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interesting at the product arising from that qualitative sets of scenarios. The scenarios are represented
by coloured pixels here with a scenario that gives you the best value and on the left you’ve got the best
value if you only consider market-based valuation, and in the middle you've got the values of these nonmarket goods. On the right hand side you have biodiversity and you can see this in the spectrum moving
from left to right. You can tell it was a great product because that kind of analysis got all of the press
coverage at the end at the first phase the NEA and the other 4.9 Kilos got absolutely none. People are
more interested in money than in biodiversity I’m afraid.
So these are the results really and he argued that the conventional focus and market-based goods was
possibly too narrow. And that's exactly what scenarios should do. They should challenge the
conventional wisdom. They should try to get us out of the narrow boxes that we’re in.
Targeted products like that within these qualitative scenarios can get people talking and acting. We’ve
tried to develop that kind of approach in this follow up phase. This is where I think our thinking about
products has changed in this work. We went into this thinking scenario products are basically that you
take a model, you turn the handles of the model and you produce a scenario. That is the kind of product
dimension that Huhme and others have been talking about, this idea that scenarios are basically an
engineered thing that you give to users and say ‘make of that what you will.’
But what we discovered that often those complicated scenarios simply don't get discussed, you can’t
challenge assumptions of a model that has been developed 150 miles away in some kind of calculus. It is
not the kind of thing that deliberation is made of. So what we are trying to suggest is these products
should be at least tailored around qualitative scenarios that people understand and that people buy into
because they have questions that interest them. So we’ve pursued that idea in the follow-up phase
where we've identified four thematic areas as we can’t cover all missing services. We’ve looked at
catchment modelling to farmland birds again and we’ve looked to develop a few more ideas on marine
and coastal and we've gone back to cultural and ecosystem services.
We’re trying to do some thematic modelling within the scenarios. So the contrast I’d like just to keep
your head is this idea of rather than model-based scenarios and models creating scenarios, think of it as
being the framework within which modelling takes place, and that's really I think the emphasis that
we've tried to bring out in this second phase. And I think this kind of work can bring out some
interesting and challenging ideas, so in catchment modelling - this is work that Simon Gosling and Liz
Lewis have been been doing. They've been looking at the trade-offs between flooding and drought in 35
or so catchments across the UK under the different scenarios, and they found really interesting tradeoffs but the results are very catchment-specific and you need to take a spatially explicit approach if
you’re really going to start to unpack those management issues.
The farmland birds - Ken Norris and others have looked at this issue about whether nature at work for
example also delivers on biodiversity. It does better modelling on farmland birds and found it doesn't
necessary do that so again challenging those maps. In the marine and coastal we found, for example,
that the world markets really are quite an outlier in terms of sustainable fish cultures and in those kinds
of scenarios and then in the cultural services we found some really interesting trade-offs and synergies
between biodiversity benefits and where you would target particularly woodland planting if you’re
going to maximise cultural ecosystem services. So we’ve tried to exploit and explore this product
dimension in this follow-up work but these products are nested within these qualitative scenarios
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because we think the user groups, having designed those scenarios to begin with, will find these
products stimulating and challenging. We want them to be used.
So what are the lessons? We think that scenario thinking can stimulate the uptake of ecosystem
knowledge through things like institutional change in changing agendas and we tried to interact with
groups that are actively using these scenarios in their work. The groups are few in number but actually
are encouraging the people at different scales are thinking about the NEA scenarios. We’ve certainly
seen how these discussions around the scenarios can help embed system concepts in current practice
and start to break down boundaries.
So for example, one of the projects we’ve looked at is using these NEA scenarios in the context of noise
policy. I think if we are going to stimulate the uptake of ecosystem noise we also need be able to show
that these types of argument can win, that we can make better argument systems by going through
these kinds of processes but that's still a long way off. We’ve got to try much harder to operationalise
this kind of thinking without diluting the science concepts and what we've got to try to do I think is
recognise and bring together the knowledge brokerage roles of people like this in the room. It was very
hard to get policy customers into this room or other rooms simply to discuss NEA scenarios and we were
very pessimistic about that.
But hey, they're busy people. But they do talk to others they talk to the kind of people in this room; we
need to develop that knowledge brokerage role. People in this room do have a day or so to work on the
scenarios and the lessons they can learn and feed back into that policy process. I think is also a place for
citizen science in all of this, we need to find ways of encouraging not just the usual suspects into the
room but also the public. To just to bring things to the end what we tried to do well, we've also tried to
develop this product dimension by creating some online tools, we have some basin networks - this is
helping us to analyse the cultural ecosystem service and data in the NEA -there's an online version of
that you can go to the website at the bottom there and play with this. It allows you to model the likely
cultural ecosystem services of different group you know at the local authority level there.
So I tried to cover very quickly are these questions you know what's in our hands full what do the work
in the NE achieve, what are the wider lessons and want in terms of where we take this kind of work.
What are the take-home lessons? I want to put it to you that the predictive power scenarios are
important, but it's also the capacity to stimulate debate that we've got to take seriously, because
deliberative processes are at the heart of the consistent approach and we need to unlock that power of
scenarios as way of stimulating that knowledge uptake. And I think the big thing we’ve learnt over this
period is actually that scenarios can usually tell us more about the present than the future. They allow
us to critically evaluate today's assumptions and today's goals, and if we do that then maybe we'd be in
a better place to take steps into the future.
And that's in fact where Doctor Who comes back in. When he pressed the buttons in the TARDIS, the
exciting thing when I was a kid was where he would end up when the doors opened. And in flying
around in this machine and opening the doors, where are we? We’re still in today, but we know a little
bit better about this somebody making about today and so maybe we can plan more effectively for the
future. So I’ll end there by saying thanks to all the people who sponsored this work, particularly the
people who worked on it - Jamie Tratloss and James Patterson to post docs to help create these noises
with me and the many other people have contributed to the discussion - thanks so much.
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Video of presentation available at:
https://www.youtube.com/watch?v=uuuL4gWDOP0
Dr Ruth Welters, Communications Manager for the Valuing Nature Network
Valuing Ecosystem Services
I'm the Communications Manager for the Valuing Nature Network I want to make a big disclaimer that I
haven't done the primary research. This is the research from at least 10 different projects run by
different academics at different universities. I will talk about the concept of Valuing Nature, the services
that nature provides, the work on understanding and valuing these services with a couple of examples
of Valuing Nature projects and how this information can be used in decision-making. We know that
there's an intrinsic value to nature like wildlife, scenery, bees making honey and also the underlying
natural cycles of soil and water etc. Why would we want to put a value on those things? It’s about
putting value on changes and not putting an absolute value on trees or birds. It’s about changing a
situation. But how do you do this and why would you want to do it?
The reason is because resources are targeted in a number of different ways. The environment has value,
but other things have value too like housing, health care, education and food. These are valued and are
generally valued in money in straightforward and equivocal terms. With these concepts in mind, I’ll just
talk about the Valuing Nature network. We have over 1200 members in over 40 countries and anyone is
free to join. It has academics, NGOs, policy makers and business people involved so anyone can join up
and talk about what we intend to do.
Here’s another conceptual framework. The important thing is that wherever you start, it’s all tied up
together. Starting on the top left, we have the drivers of change: political, socio-economic and
environmental drivers. We’ve got the natural resources and the ecosystem services that stem from
them. Together with other capital like manufactured and human capital, these produce goods that
people want to use. These go through various groups and we’re interested in the valuation which can
be economic, health or shared social values using monetary and non-monetary assessments.
Once you’ve done that sort of valuation the outputs can then be put back into decision-making which
then feeds back into regulation which then feeds back into the drivers. This was a concept which the
Valuing Nature Network projects came up with fairly early on and provides the framework for people to
organise their work. There were ten different projects within the Valuing Nature Network run by
different universities. I will focus on three for now. The first one is coastal services, the second about
peatlands and a quick mention of the business opportunities from the natural environment.
The Valuing and Managing Coastal Zones project led by Professor Ceri Turner at the University of East
Anglia who led a team of around 60 different people. Each team involved economists, social scientists,
natural scientists, NGOs and policy people to try to get them to work together at the same time. Coasts
are 20 per cent of the land area but half of the population lives around the coast so that’s 75 per cent of
the world’s major cities. So managing coastlines is really important not just for human use, but for
biodiversity habitat use as well. And importantly, they are changing and need to be well managed. Ceri’s
team came up with a decision support system which is a way of looking at coastal zones and help
decision makers understand the processes and help them to use that in their decision making.
We started off with the structural processes like the biophysical underpinning of the system. Then the
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intermediate and final services, and the goods and the benefits that come from them. This should feed
into the decision support system where they’re using a range of different things like scenarios,
indicators and models and the actual valuation.
The group broke down the whole of the system and pulled out the potential goods and services from
the system. Starting from the left, we have the physical processes, then the intermediate services
broken down into supporting, regulating and cultural services and then the final services leading into the
actual goods and benefits. It’s not new, but what do you do will all of that information? A lot of this
work has already been carried out by the NEA but the details won’t be published until March.
But I do want to talk about the details of decision support system which can be applied to areas other
than coasts. Looking from left to right, the system on the left can be used in relatively simple
environments and situations. And then you have what Ceri called complex and contested situations
offered in coastlines where you have a lot of different people who value and use the coastline
differently and different methods can be used.
Simple methods include doing an initial scoping exercise, a cost benefit analysis on the valuation side,
using macro efficiency criteria and economic welfare, looking at the national economic scale and then
somehow looking at a distribution of gains and losses in that analysis. Complex systems on the other
side include deliberative methods taking in to account environmental standards and ethics, looking at
the loss of shared value assets and put that through some deliberative stakeholder experts forum to get
different opinions.
The next project was led by Mark Reed at Birmingham City University and this work was about valuing
and restoring peatlands. Peatlands provide many services like carbon capture, water regulation and
flood prevention. So Mark’s team went out using economists, natural scientists and social scientists
meeting landowners, water companies and farmers to discuss what their values were. It’s very clear that
peatlands are degraded and are suffering from erosion and they’re not working as well as they could be.
Here is an example of the potential of using a market approach to get some money to restore the
peatlands. It’s fairly recent work also done under the IUCN.
The project explored ways of getting money to maintain those services by using a market price for the
service of carbon capture. If you pay for carbon capture, the peatlands will also deliver those other
services as well such as water and the biodiversity benefits. A potential solution would be the sale of
carbon capture credits under a specific system and either individuals or business could buy those credits
and the money could then be fed back to the landowners for restoration and rewetting the uplands. At
the moment the cost is around £4-5, but may need to increase to £20 to restore peat for up to 25 years
and have a long-term impact.

The final example is the Business Opportunities from the Natural Environment project. This work was
led by Guy Duke who is an independent consultant and the work was for the ecosystem markets
taskforce which is a DEFRA initiative. The idea was to see what the business opportunities from the
natural environment might be. So Guy looked at all the potential business activities and ranked them
with regards to their market benefits and also their potential biodiversity impacts of their improvement.
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Number one was biodiversity offsetting and conservation banking jointly placed with peatland
restoration.
Others included wood fuel, developing the knowledge economy, carbon capture in carbon neutral
homes, payment for ecosystem services, sustainable tourism, water reuse and environmental bonds.
The findings were put to the government via the ecosystem markets task force and the idea was to
stimulate business opportunities and the government to look at the regulatory restrictions or areas
which they should open up to allow that to happen.
All of those original projects have come to an end but a lot of the research is still coming out. There will
be another research phase. The Natural Environmental Research Council has committed funding to this,
so if you’re an academic and looking for funding in this area in the future money will be available from
next year. You can visit our website to subscribe to the mailing list. Thank you.
Video of presentation available at:
https://www.youtube.com/watch?v=vCZ3DzVtevM
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Wales Policy Session

Matthew Quinn
I just want to say a little bit about the legislative and institutional changes that we're making in Wales to
reflect the ecosystem approach. I've just come back from three days in Brussels where I was having the
same discussions with colleagues, and they're very excited about the changes we making in terms of
backing up the changes in the ecosystems approach with legislative and institutional change. I think
that’s what’s quite distinctive about our approach here in Wales.
Next week we'll be publishing the white paper on the Environment Bill. This follows the 2012 green
paper Sustainable Living Wales that was mentioned earlier by my colleagues. This will commit Wales to
be the first country in the world to have an ecosystem approach as the consistent basis for its full suite
environmental legislation; so that all of the different things that we currently manage, regulate, advise
on and plan should be done towards optimising an ecosystems approach.
I think there's a lot you can achieve through the work in terms of information and piloting and science
and funding we've seen, but I think our overall feeling is that the number of barriers to a joined-up
approach, in terms of the existing legislation and existing infrastructure, where the ecosystems
approach becomes a thing that is here, rather than here if you're not careful, means that we actually
need to take that step to embody it in the legislation and the institutions.
Many of the speakers have reminded us that this is a journey we've been on collectively for a long while
intellectually. I'm sure it has in Wales, I suppose it starts with the start of the assembly back in 1999, the
Government of Wales Act in 1998 which puts the same development as a core duty for the way in which
Welsh government undertook its functions - that's been very important, very formative in the way that
successive Welsh governments have thought about framing their approach to policy development.
We're going to take that on shortly into the next step with the now called Future Generations Bill, for
which there will be former proposals very shortly, which will put a general duty on public bodies as a
whole in Wales towards taking the three pillars of sustainability as the base on which they do all their
strategic planning. In particular it will give us statutory bases in that context to the single integrated
plans that local government have to produce for the delivery of their services as a whole. So, it's quite
an important step in terms of whatever arm of government, whatever part the public sector you’re in,
you'll have to think about not just your narrow focus, but the linkage back to this wider the picture and
how you're playing your part in the whole and that will be a fundamental part of the governance and
planning for these bodies.
Sustainable development itself been really significant for us in terms of thinking about environmental
policy, and it's been a really good driver for designing our approach to environmental policy, and for
putting in place planning and funding systems. I think some of the areas we made much progress around
were the resource efficiency agenda, which links very closely to a number of the principles of
sustainable development. Taking those in particular, and investing in areas such as waste policy and
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recycling have been extremely fruitful for us. We now have the best municipal recycling performance in
the UK as a result of the work we've done there, and that came very much from taking sustainable
development as the starting point for planning the whole approach to the way we're going to take this
forward.
As we came from a sustainable development perspective to look specifically at the challenges faced by
the natural environment, it was quite clear that there were a few issues that need to be addressed, and
essentially most of the issues we've covered in the course of the rest of today. This is thinking that's
going on across the world at the moment. I think certainly my starting point is that the basic post-war
legislation that the UK operates under; essentially a series of positions set out in the in the legislation
passed in the 1940s isn't really fit for purpose anymore and we've never really fundamentally looked at
it. It essentially mitigates harm or prevent wrong, rather than creating a better situation. It doesn't lend
itself to an integrated cross-sectoral, cross-media approach.
It certainly doesn't reflect in any sense in law that the thing is an operating system or a dynamic system
that's just not there at all, and I really have very little recognition of the importance of the underlying
system to achieving any of the specific aims that are individual bits of legislation. Where we’ve done it,
we’ve done it after the fact in terms of constructing the way we respond to the legislation then it is not
on the face of legislation we see. I think we’re increasingly seeing that that's probably the only way to
achieve some the outcomes we're looking at and certainly the only economically efficient way to
achieve some those outcomes. It just seems plain odd that we haven’t managed to look at that
legislation more fundamentally. I think we look to conservation policy and I think we did become
increasingly concerned that the traditional focus on conservation, species and rarity.
It appeals to people, it's the way people think, but actually it doesn't do its best service. It’s a way into a
dialogue but not the end point of a dialogue. They fundamentally neglect the reports, or the underlying
reasons systems of which they are features rather than the foundation. If you lay on to it the challenges
of climate change on top of that, and the need for more dynamic, more resilient approaches, we really
have something that is fit for purpose. We were very fortunate with the timing of this work because of
all the International work that was going on, so, in a sense we’ve had the benefit to draw on the NEA.
Most of all I think I personally, I think the teams, were all drawn to the IACN principles.
I think that the biggest attraction in terms of those, is the strength of focus on the societal. I think
there's a real risk that this can become very technocratic, very difficult to communicate with people, and
a sort of ‘science knows best’. We could almost end up in a medical model if we’re not careful. If we go
down that route we’ve lost it.
The more we talk with people about their understanding and relationship to land on water, learning
from them as much as we tell them, the more we are going to be the right sort of space. That really
flows to me from that. In many ways, you could say this approach brings conservation into the world of
sustainable development by actually having and recognising the intrinsic link between advanced society
and economy in terms of looking at biodiversity in systems.
Why does this make sense for us at the moment in policy terms? The first one I give is an analogy with
the health policy. I think we've got into this a little bit with conservation. In health policy, the big issues
has been us focussing terribly much on end of life service, intensive care, the treatment service, and
very little on public health traditionally. We’ve not looked at the health of the general population. I think
there's an absolute correlation with commercial approaches on conservation that we've looked at the
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things in difficulty, not looked at how we make, create a system where there are fewer things in the first
place. It’s about moving to a different end of the chain.
It doesn't mean you don't still look after things in difficulty, but your focus and effort is on the resilience,
the health of the overall system, and we need to be spending much more time and effort on that
underlying quality rather than chasing the ambulances. We also need to think about where we put focus
within that. Until I started working more in this field, I'd never seen the term ‘charismatic mega-fauna’
used as a term of abuse. But in that sense, there are certain fashionable diseases that have a lot of
money spent on them and there are certain parts of nature that get money and attention lavished on
them - we really need to watch that.
The second thing it tells them by going down the public sector is that you really need to focus more on
the things that are about broadly supporting positive conditions. I think we delude ourselves often in
thinking we can do micro-management of this stuff. We spend an awful lot of money and attention on
playing with small environments to make them more favourable to things. Half the time I don't think we
know enough to know whether it's the right thing. I would be much happier focusing on fundamentals
that are likely to work eight times out of ten, and let nature find its way through the rest of it, because,
if you provide broadly comparable conditions then most things do.
We can have an interesting talk about technical grounds a bit later, but that's where I would stand in
terms of policy. Above all I think this engages practically with the social and economic in a way that the
focus on lines on the map and red lines around things doesn't. It makes us part of the response to
situations, not part of the problem, and in that context, it also opens up roots to more financing. I'm not
particularly interested in abstract valuation of environments. I don’t think it gets us anywhere. I am
interested in people who want to finance improvements in the environment to achieve things that they
need. I think that something where we do hope to me considerable progress and clearly that there's a
challenge here because all this stuff makes absolute macroeconomic long-term sense.
The trick really for us in public policy terms is doing things for the future that work in the present - we
need more of those. Doing things for the future that don't work in the present - we aren’t going to do
too many, particularly in the in the current climate. So that I think is really what we looking for in terms
of practical examples and going with the grain of where people want to go to build on this. Just briefly
then in terms of the institutional and legislative changes we are making. The first major step is the
creation of Natural Resources Wales. We need to think about the challenges in terms of its breadth and
coverage across the full range of environmental issues and management issues.
I think it provides a phenomenally good base to be treating things in an integrated way, and to support a
range of partners to be able to do that. Next week we publish the environment White Paper that will
cement the changes that we made today by putting a process of natural resource management in place.
We'll be taking the opportunity to paint the direction of travel in terms of needs and opportunities,
develop with communities. Not in a way dissimilar to those of the pilot work that Natural England and
Scotland are doing, but actually with the statutory base for this, with a clear statutory role to do this. So
looking with communities at the opportunities, the needs of their environments and the sort of range of
investments or opportunities or potential constraints that will be looking at in terms of developing those
areas sustainably in the future.
I think that's going to be very powerful, it will serve to drive other processes within government with its
legal force so we will see planning and other processes of government coming in behind that to support
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and fund the steps that are needed. We’ll also be looking at widening the scope for NRW. One of the
things we said when we started this process was that current legislation is really designed to prevent
harm; it's not really designed to do good. We want to give NRW the opportunity, the right to do some
good, rather just prevent some harm, so we will be providing some positive resources, materials there.
We won't be able to do everything in this bill. In an ideal world, we would be producing a
comprehensive single new suite of environmental legislation for Wales only. We will not have that the
time and space to do that and we will be amending existing England and Wales legislation.
I think we'll be able to lay that foundation in particular by giving common purpose to the various pieces
of legislation. If you looked through the legislation that was handed over to Emyr, you’ll see different
expressions even at the same purpose across 40-50 years of legislation. What we can do is try and bring
that together so that is one expression at the purpose for all the regulatory and advisory functions and
that where possible, if it's desirable to operate them in a single form rather that separately, we will be
able to do that. We've also put forward our own practical work around paying for ecosystem services
that’s due to be reported in March, and we're keen to press on with some actual market activity. We
think that there are some real prospects there for early progress.
We've also put six million pounds on the table to help support work in this area in particular to call for
different participants to come and share their ideas on a cross-sectoral basis. I think particularly for the
farming community we've almost treated them as if they are not people. We assume that if we pay
money in different ways that action happens. I think actually having discussions and engaging directly
with farmers who do value their land, who are interested in their land is good and who do want to do
things with it positively. We're hoping to put out shortly an open call for ideas, not bids, just for ideas
that we can then bring together and develop into fresh programs that will support work.
We're also putting in place a new data hub linked into public input. We talk about data being important
and also participation being important. That's one of the things that the minister has announced. We've
got a line for green infrastructure in our structural funds for the next round. We are looking quite
seriously at the RDP; I'm going back to earlier talks, the way in which we use our financial tools in this
next round are very important. I personally find it very complex, the way in which European funds work
is not easy and they are not best suited for achieving some of these things as we know.
But if we can look at the full picture of the range of powers and opportunities and funds available and
put the RDP in the space that it’s best suited to do - the things which farmers and land owners will
understand as being useful to taking their interests forward. I think that would be a big change with real
opportunities for increasing wide resiliencies to that. So on to the last few days in Brussels. Partly that
was about making sure they were aware of what we were doing, partly it was also about asking for their
support.
It’s been very helpful for me today to hear the various things that are going on. We are all on this
journey together and it's very important for us I think two draw on practice, international practice, in
taking this forward. Do keep in touch with us and NRW in terms of this as we do want to do shared
learning on this. Above all, one of the colleagues in Brussels said; this is really interesting, this is what we
all want to do, please don't muck it up! And on that happy thought I will invite you to help us in the
future.
Thank you very much
85

Video of presentation available at:
https://www.youtube.com/watch?v=hg0lPTdadNk
Dr Emyr Roberts, Natural Resources Wales
Natural Resources Wales
I'd like to just talk very briefly about who we are, our purpose, roles and how we’re approaching the
ecosystem approach. Mostly my talk is going to be about the case studies, which we are developing here
in Wales which gives us a very valuable platform on which to build ecosystems thinking, services and
natural resource management. NRW is a delivery organisation, so it's our responsibility to transpose the
knowledge and learning into practical action and that's the focus of our organisation going forward.
NRW derives from three legacy bodies: the Environment Agency Wales, the Countryside Council for
Wales, the Forestry Commission Wales and some Welsh government functions. We inherited those
functions into a single body and we have over 2000 staff. We have a remit over the whole of Wales,
including the marine up to 12 nautical miles, and I believe we are a unique organisation in the world
which has this mix of activities in terms of managing, protecting and using our resources.
We've got an opportunity here to radically change the approach to natural resource management by
taking an ecosystem approach. Our purpose is to ensure that the natural resources of Wales are
sustainably maintained, used and enhanced for now and the future. We have long-term shared
outcomes with the Welsh government and the reason for putting those up is that those are about the
environment but they're about how we connect to the other important social and economic agendas
that we've got in front of us in Wales. We believe that we have an important part to play in all of those
and a valuable contribution to make. So it brings us to contact with the social economic agenda through
our environmental responsibilities. We have got a great number of roles.
We are an adviser to the government, so although we are a sponsored body, we are at arms-length. We
advise on policy, but don’t make it. We are principally a delivery body. We’re a statutory consultee on
planning. We respond to about 9000 planning applications each year. We’re a designating authority for
SSSIs, ONBs and we protect these important sites that make up thirty percent of Wales’ land and waters.
We’re an environmental regulator and regulate sectors like forestry, nuclear power stations, industrial
premises, water companies and agriculture, making sure that they meet high standards to protect local
communities and the environment. We license activities that include water extraction, flood defences
and dredging. We manage 7 percent of the land area of Wales. We operate visitor centres, a laboratory,
fish hatcheries and we’re the biggest provider of outdoor recreation in Wales. We’re a 24-hour
emergency responder, we deal with the back nine thousand reported incidents a year including flooded
homes, polluted rivers and illegally dumped waste.
On evidence, we collect data on various environmental parameters and analyse the evidence base.
We’ve mapped some of the ecosystem services for Wales such as water regulation. We’ve monitored
the site on Snowdon as part of the UK environmental change network since 1995 as one of our longterm data sets on climate change, and we monitor all 1600 km of the coastline around Wales as part of
our intertidal survey. So we have a wide and unique range of responsibilities. We've heard a lot about
the ecosystem approach and this is the definition and that we use through the convention of biological
diversity. It has a focus on ecosystems for terrestrial freshwater and marine and we firmly believe that
human activities are a part of ecosystems and can have a strong influence on them. It’s about planning a
sustainable future for us and that includes our environment, economy and our communities.
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I think many of you will be very familiar with these categories of ecosystem services, so in terms of
supporting services essential to the functioning of ecosystems: soil formation, biodiversity and
geodiversity - without these the other services would not be provided. Provisioning services such as
timber and food; regulating services like climate regulation, cleaning water, cultural services,
recreational tourism and educational opportunities. It’s important that we conserve and manage the
ecosystems as to provide us with these services and the benefits that we secure from them. That’s a
pictorial explanation and summary of these different kinds of services and will be very familiar to you as
it comes from the England natural resource white paper I mentioned earlier.
That is the context for our work and that's what we're trying to do. More details now on the work we do
to achieve a great evidence base for the future. We’re capturing these case studies of best practice;
we’re identifying areas of better integration developing an area-based that resources management. The
first case study is close to my heart. I was brought up on the fens so if you're going on the on visits
tomorrow you will see Cors Erddreiniog. This is one of our large-scale projects which is LIFE-funded and
it's called the Anglesey and Llyn Fens Project. It’s around peatlands which are very sensitive ecosystems,
and this project uses novel and enterprising restoration techniques to create biodiversity and wider
ecosystem service benefits.
This project has involved large-scale hydrological restoration combining water level and quality
management with flood alleviation. And very importantly, it's demonstrating how we can work with
business and local people to develop these benefits. The main practical challenges on these fens sites
are the issues with hydrology, nutrient enrichment and neglecting management on the sites. These
systems are critical for ecosystem service provision such as water regulation and slowing down
floodwaters.
One of the sites is called Mathan Uchaf near Pwllheli which has problems with flooding, so the work
there is helping to capture the water and slow down the way to flow into Pwllheli. It halts the
breakdown of peat and carbon and it is an important education and recreation resource. There are also
important socio-economic challenges to consider rather than just environmental ones. There is a need
to build relationships with local people and businesses in order to maintain the site after the restoration
work has been completed.
So we think some of the key solutions which we’ve experienced in this project are bringing the sites and
the local and farming communities back together. This demonstrates that the conservation sites can be
a valuable component of modern farming systems, for instance, by reintroducing grazing to some of
these areas. Rebuilding relationships with local people as we work to similar goals which include
improving our understanding of the needs of the community, for instance through access improvements
and education.
We’ve used these projects with local schools, visits, education packs as well as PhD and MSc students.
The second case study was again LIFE-funded and was similar but at a greater scale and was concerned
with blanket bog projects. This was a collaboration between the 3 legacy bodies, the RSPB and Welsh
Water. This project ran from 2006 to 2011 with the aim of restoring active blanket bog in two special
areas of conservation in Wales, namely the Berwyn and the Mignant SACs. These sites are two of the
most important SACs in the United Kingdom. A large area of the blanket bog within the SACs was rewetted, which include extensive training and eradication of invasive species. Over the course of the
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project, contractors blocked almost 500 kilometres of artificial drains and over 5000 hectares of blanket
bog.
This included over 180 kilometres blocked on 13 private farms and we could not have done this project
without the cooperation of the local land owners. Forestry was removed from almost 600 hectares of
afforested blanket bog and 5400 hectares of self-seeding non-native trees were removed. In addition,
over 5000 hectares of blanket bog across 8000 hectares of Welsh uplands have been rewetted as a
result of this project. Alongside the practical work, more than 4000 people from the local area became
involved in the project through walks, talks and education activities. Not only is this an important
project for restoring degraded habitats on designated sites, it is also important for reducing downstream
flooding and water pollution and therefore has wider benefits.
These are just photos of the restoration work that was carried out on these important SACs. The photo
on the left shows the area before the restoration work and on the right, after restoration in the Pen
Aran area. You can see extensive clearing and rewetting of the area. The trees in the background you
see there will be harvested over time as commercial timber using a floating road built over the bog as
part of the LIFE Project. This area will then return to bog and heath habitat. The trees in the foreground
of the photo were retained as part of the feathered woodland edge to help provide black grouse habitat
and are destined for a phased removal and a return to heath habitat. The Cambrian Mountains initiative
is a different type of project with a rural development focus.
This is a large-scale project which is working in collaboration between communities, projects and all
levels of public, private and voluntary sector to achieve a sustainable future the Cambrian Mountains.
It’s a very important area; it contains about 9 percent of Wales's farmland and it provides an essential
water supply in Wales with major reservoirs for public water supply. It stores water in the upland soils
which can help moderate the more extreme flooding events likely to be associated with climate change.
It’s a significant area of Wales that supplies a large proportion of our natural resources and it’s the
largest peatland area storing carbon. Some of the objectives are to support the development of
sustainable rural communities within the area; to sustain the environment of the area as defined by the
landscape character assessment of Wales; to work with communities, producers and tourism providers
within the surrounding areas of influence to gain an understanding of public perceptions of ecosystem
services provided by the Cambrian Mountains, and to ensure the future sustainability of Welsh family
farms.
So we've been working to identify opportunities for ecosystem services delivery and some recent work
valued the natural wealth of the Cambrian Mountains at £8.3 million annually. We are learning many
key lessons here. First, that there is a significant interest from the public and farmers for improving the
market incentives to pay for ecosystem services that are delivered. People feel more able to contribute
to the debate if they're involved in the delivery of the service or affected by service failure like flooding
or restrictions on water use. We need to engage with the water companies as they are major players in
the development of ecosystems.
Encouraging and working with farmers is also critical to developing workable incentives, and the
ecosystem service with the greatest potential to lead the proposals for a new incentive is water quality
closely allied to flood control and carbon storage and sequestration. We believe that the work on the
Cambrian Mountains has given us an insight into how to take national strategic aims and make the
meaningful in the local landscape.
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This is Pont-bren which is located in the uplands about 10 miles west of Welshpool. This is a farmer-led
approach to sustainable land management in the uplands, where a group of neighbouring farmers
sought to improve the efficiency of the livestock and woodland management on their farms by working
together in the catchment. It was initiated in 1997 and now includes 1000 hectares of farmland.
Innovative ideas have been piloted and subject to significant scientific research to determine the impact
on the land and the land management changes.
One example is the strategic planting of hedgerows and tree shelter belts and wide hedges. Some of
these benefits include that the shelter belts planted along field margins and across the slope of a field
can improve the infiltration within the planted area at 60 times the rate of infiltration in the grassland
next to it. Research has shown that when located in the right place, they can reduce peak flow flood
levels by 40 percent and carbon levels in the soil are increased.
As part of the Cain river catchment initiative work, erosion issues have been identified, and trees were
planted by the local community river group along the fence line to improve the infiltration and to reduce
the water runoff during heavy rainfall events. This is important for improving water quality.
FishMapMôn in Anglesey is a collaborative pilot project between NRW and commercial and recreational
fishers in north Wales. The project is focused on the waters around Anglesey and aims to inform the
sustainable management of the Welsh marine environment by collecting and mapping information
about fishing activity and combining it with information on seabed habitat types and the sensitivities of
fishing activities.
Learning from the FishMapMôn project could be used to aid the application of an ecosystems approach
to managing the marine environment. The project is already broken new ground in collecting and
mapping commercial and recreational fishing activity data. It provides stakeholders with a unique level
of detail about where different fishing activities take place could inform future activity mapping across
Wales as part of processes such as marine spatial planning.
It has piloted methods of assessing the impact of fishing activities on seabed habitats and that can
contribute towards indicating areas at the seabed that are either vulnerable or are robust to fishing
activity. The interactive web-based FishMapMôn guidance tool will indicate the sensitivity of underlying
seabed habitats to mapped fishing activity. This includes a scenario builder which will offer stakeholders
the ability to assess the impact of hypothetical fishing activity upon an area of interest. The ecosystems
are no all good news and one of the major issues that we as an organisation have in front of us is larch
disease, which is affecting significant parts of our woodland and forest estate. Larch makes up some 8
percent of the woodlands in Wales.
Yes, it's a commercial prop but it’s also heavily used for immunity and recreational purposes and we
have a problem. Phytophthora is a genus of aggressive plant pathogens that can be highly damaging to
trees in Britain, including larch. It spreads from rhododendrons and spreads quickly through larch and
there are risks to other species, but I don't think we know enough yet about what those risks might be.
So as you can see in the bottom left, once trees become infected, it spreads through a stand and the
height of the trees means that the spores can be carried over long distances in the wind. The bottom
right shows that the pattern usually starts with individuals and groups of trees and then gradually
spreads through the stand. And that's Afon Argoed which is an important recreational area as well as
being an important forestry area where we’ve had to clear fell.
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What have we been doing about it? Our strategy to date has been largely around containment and
felling is the only method of control, but we have to admit that the scale of infection has exceeded the
industry capacity to cope, resulting in the use of felling to stump in many sites.
The social and environmental impact as you can see is large-scale, so it infects the landscape, water,
recreation and our markets. It increases fire risk and the cost implications for us. It’s a negative
ecosystem service or a disservice. But it does offer an opportunity for the future. The research that
we've undertaken about the spread the disease with climate change shows that Wales has the highest
proportion of risk areas shown in red on the map there. Given how well-adapted to Mephorum is to
larch, it is unrealistic to assume that it be possible to retain larch in the longer-term in most areas Wales
so we need to be realistic about being able to control the disease in our climate.
Instead, we are focusing our efforts on replacing larch with a wider range of species to prove improve
resilience, such as in the Afan valley and that’s the start of replanting program we've got in the in that
area. We’ve defined a program of sustainable restructuring to replace the larch of the Welsh
Government Woodland Estate over the next 10 years. We're entering into long-term contracts with
timber businesses to harvest and process the larch adding as much as possible
You’ve heard already about the importance of GIS and we're also using that. This is an area in the
Rheidol catchment where we have started to match catchment connectivity and this is an important
area of SAC. We're using it by superimposing information on woodlands in the area and deriving a
model whereby we can identify areas where of potential connectivity between woodland areas to
improve the connectivity of the whole area, and improve the resilience of the sites. On top of that, you
put your river catchments and this is a flood risk map and that’s the colour in blue.
We’re not just mapping the area of the tree cover but also the impact on the rivers. Through GIS, we
have the ability to map the various components of the natural environment and the ecosystem services,
and how it can be improved to the benefit of the environment, people and communities. We are turning
our forest resource plans and developing those from an ecosystems approach as well. Cwm Rhaeadr
forest is a multi-functional, multi-purpose forest and a commercial timber forest and so it's a mixed
woodland which we’re trying to connect with the wider ancient woodlands in the valley and the open
hill catchment area by putting a new creation walking area, cycle trails, and working through
partnership with communities and education.
This is how we’re using our regulatory powers to adopt an ecosystems approach. This is in relation to
nutrient management. First Milk is the largest dairy farmer cooperative in the UK and has a creamery in
Haverfordwest which produces 30,000 tonnes of cheese per year. The milk is sourced from 350 local
farms and the company has been in discussion with NRW in relation to requiring a discharge consent for
the waste water as the current sewage treatment works will be unavailable from 2014. Without
adequate effluence treatment, the creamery would have to close. But the discharge would enter a
special area of conservation which would result in significant nutrient issues.
What we’re doing with that company and farmers is using an ecosystem approach where any nutrient
discharges are offset by pollution control measures at the farms which supply the milk. This scheme
forms part of the permit which we will issue as NRW where we will check it every year to ensure that
the nutrient runoff reductions from the farms is equal to or greater than the nutrients discharged
directly by the creamery.
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In conclusion, as an organisation we've brought together functions of previous legacy bodies which
means that we can work in a much more integrated way across Wales to ensure that our natural
resources are sustainably used, maintained and enhanced now and in the future. We’re adopting an
ecosystem approach which will help us better integrate the management of land water and living
resources and planning a sustainable future for ourselves.
We have many other examples of us carrying out this work already. By being part of one organisation,
we hope to deliver more of these area-based integrated works at a larger scale and we’re already
thinking about what that larger scale might be, possibly in terms of river catchment areas. To take this
work forward we really need a partnership approach in Wales and across our borders as well. We are
very confident with the nature of the relationships we've got here in Wales that we can pull that off.
And we’ll try not to muck it up.
Video of presentation available at:
https://www.youtube.com/watch?v=krPOkOhxDdk

Dr Tony Harrington, Dŵr Cymru Welsh Water
Ecosystems Management in Wales in practice: the work of Dŵr Cymru Welsh Water
I'm going to talk about some of our strategic intent as a business. Some of you will know and hopefully
my customers will know that we’re a non-for-profit organisation, so we have a unique model in terms of
the water industry. We don't strip out between £70-100 million of cash every year and give it to our
shareholders. All of the money that we get from our customers we plough back into providing
improvements to the environment and supporting our drinking water endeavours. I'm going to talk
about our environmental outcomes within the context of that unique model. What ecosystem services
really mean to Dŵr Cymru Welsh Water, and then I'm going to spend most of the time talking about
some practical examples as Emyr [Roberts] was alluding to earlier.
We’ve been thinking for some time actually about how we want to make a difference in the
environment and within the strategic documentation that we all put out there, we too have strategy
documents that describe the strategic intent of the business. And if you look at the key phrases for
protecting the environment and climate change, in essence, we're here to provide a safe and
sustainable environment and one which we're proud to hand to our children. In climate change terms,
our focus is very much on resilience, particularly in terms of flooding and also on driving our carbon
footprint down.
Not just because it's the right thing to do for customers and climate change, but also because we drive
our carbon footprint down through energy production. We gratefully receive all the products that you
give us through toilets and so forth and we turn it into energy at about 80 percent of our sites, so it
makes very good business sense for us to take what you kindly donate and turn it into methane and
then into electricity.
We have environment goals within our strategy, including this one that applies to aquatic biodiversity
and we’re involved in a number of projects that are looking at rewetting uplands, at the passage of
salmonid fish in important designated rivers and so forth. It could apply to our work with colleagues on
SSSI's in uplands. It also applies to some of the lowland rivers, certainly the rivers where we put effluent
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into the rivers and/or taking water out for production of drinking water. But it also applies to the
protection of public health. One of the reasons that we treat sewage and we certainly disinfect it on the
coast, is because the coast is one of the major areas where we recreate and it’s very important to run all
of our assets so that the customers and tourists who are recreating on the coast are adequately
protected. Within that, we have plans and our plans pertain around maximising the value that we seek
from every penny that our customers give us. This is why we look at ecosystem services in a very
positive way. We see it as a tool to help us provide value to our customers in the longer term. That links
back to the ownership model.
Unlike some of the other companies who do tend to take much shorter term investment decisions than
us, my board look at paybacks way outside the 5 year regulatory cycle we work within, so we're quite
happy to look at pay-back periods of 6-10 years which is quite unique for the water industry. We also
have an improved readiness for climate change. Our assets get flooded out just like lots of other
people's assets do. And we also provide our combined sewerage systems with conduits which gather
large amounts of rainfall in urban areas and we then have to treat all of that water.
I'll talk about what we are doing to separate out the rainfall so that we don't have to put it through our
treatment plants which just increase our carbon footprint. But also in doing that, we can re-green the
urban environment and work in a very sensitive way to make it a nicer and better place to live.
That means we have to deal with droughts as well as floods in terms of climate change, because it will
probably bring both to Wales. Again, we have to look at the coast and protecting public health as well as
what's going on inland. That is based around evidence and is one of the big changes that we're going to
introduce from about 2015 onwards in my company. In the past, we have been too dependent on our
regulators and others to provide us with evidence to manage our processes and design our
infrastructure. We have put in the largest programme of science and investigations into our business
plan for 2015-2021 in the history of my business.
We're going to go out to work in partnership with hopefully the College here at Bangor and elsewhere,
and start to build an evidence base together with evidence gathered by NRW and our colleagues in
government. And we will use that to design and future-proof our systems much better than we have
done in the past, where we have relied on many proprietary design approaches that have been around
in my industry certainly since the 1970s.
We haven't really looked very creatively at how we can use that evidence together with an ecosystems
approach to take a much softer and more sympathetic approach to actually designing our infrastructure.
Most of our infrastructure is made of concrete. It’s very expensive to put up and we do think that the
ecosystems approach offers a much more cost-effective and also a much more value-laden way of
actually delivering services that my company delivers to my customers who are incidentally also my
shareholders. They have a vested interest for all sorts of reasons about getting it right.
That has to be done in an aligned regulatory environment; we have to work in partnership with our
regulators, with our customers, with local communities, with academia - with a whole raft of people to
make it work.
We have been doing some trials in catchments this year, but the one major piece of learning is you have
to do it in partnership. This is not something that a water company or a government can simply impose
on people as it will not work. One of the main reasons it won't work is because all of these systems need
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maintaining. They have to be looked after. They’re not the sort of concrete structures which we can
build, put underground and walk away from.
They’re things where the local community, farmers, landowners, fishermen or whoever happens to be
involved, have to own part of the solution or it simply will not be sustainable. With regards to climate
change, where we also have goals, that's really going to be underpinned by better science. We built our
own laboratory during the last couple years of years which used to be outsourced to England but now
it’s in Wales. In terms of climate change, managing our water resources and recreational use on some of
our reservoirs and so forth, we know that evidence-gathering has to absolutely underpin our thinking in
terms of climate change resilience.
We have to move to much better evidence-based decision making in my business as well as supporting
Welsh government in its policy making of course. Then we have to start to move properly into research.
We don’t do very much research as a business. Again, we've relied on other water companies and on
other parties to do research and we’ve borrowed the results.
We now need to move much more strongly into the research arena, and there happens to be some
research we’re sponsoring at Bath University that looks at whether we can use algae as a treatment
process for final polishing of sewage effluents. We’ll also be working at a catchment scale so we’ve got
catchment investigation studies post 2015 looking at the whole of the aquatic water cycle in selected
catchments in Wales. I'll talk a bit more about our sustainable urban drainage, where we have a
programme called Rainscape where we’ll be greening the urban environment.
We have also set a series of measures of success which we're going to be judged by. Reward in the
business is linked to these as well, so the fabric of the business is financially incentivised to deliver and
it’s not just words we’re putting in documents, so we’re judged by our successes or our failures. That
applies to affordable and sustainable water resources. Once we’ve come to a community and started to
re-green the community to take the surface water out of the sewers, we’re hoping that house prices and
general well-being and so forth will make the urban communities of Wales much nicer places to live.
Science has to underpin what we are doing. We have to be evidence-led. Example - Cardiff Sewage
Treatment Works where energy is produced, and with the food digestion plant should provide all the
energy needed for the whole Works.
We also use photovoltaics in the countryside for our energy needs (not always popular). We also need
to work to educate our customers. Whether it's to use less water, to use water wisely, not to flush
things down the toilet that shouldn’t be put into the toilet – you’ll be amazed what we find in our
sewers. We do have to work with our customers as well about educating them and they have to be part
of the solution. We have to involve our customers in all of the ecosystems work that we’ll do.
Turning to natural resources management and in terms of how we're going to put this into practice.
[Aside: good start because our views on what natural resources management should be, coincide with
the Welsh Government’s]. We’re going to have to identify the opportunities and work out where the
low-hanging fruit is and which catchment areas we’re going to be working in first. We have to involve
customers and communities as that is critical to the success of these projects. Then we’ll have to make
better decisions on behalf of our customers with the evidence that we are going to be gathering, the
science that we’re going to be doing and the research that we need to sponsor. All of that will be framed
within the outcomes so we can measure our success against the various outcomes that we've said we
will deliver for our customers.
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Our overall aims are supporting and playing our role, supporting the Welsh government as needed to
ensure that Wales has increasingly resilient and diverse ecosystems and to achieve better management
of natural resources and to make the most of the opportunities that we have.
And in so doing, we will provide a safe and sustainable environment which we're proud to hand to our
children. We need to play our role, that doesn't mean doing everything but it does mean doing what we
as a responsible water company should do within the ecosystems debate. We certainly need to help the
Welsh government to improve the regulatory system. One of the really interesting things about the
water industry is that the system we work under was designed in the 1980s. I’m not sure it's fit for
purpose anymore. When I was a policy director in government in DEFRA, I asked why the water industry
was structured in the way that it was, and they said it was deliberately structured like that have a
creative tension between both each of the regulators and the sector and NGOs.
I find that quite worrying really, because as we move from the 1980s to 2020, we can't deliver
ecosystem services with a creative tension between all of the relevant parties. One of the things I think
we do need to look at long and hard is the structures that we have in law that guide the water industry
and its regulators. We also need to educate our customers to be part of the solution. It is not something
that we want to do to our customers; it is something that we want to do with our customers. Lastly, we
need to deliver our investment proposals for the next six years in a very environmentally sensitive and
intelligent way.
It’s really important for us that all of these types of land management proposals benefit water quantity
in terms of making water available in a dry year and so on, and that they also help towards quality. In
both of those, my customers get a cash benefit because we either don't need to build other assets to
store water and distribute water and so on and so forth. We can instead effectively provide it to the
required standards with lower levels of treatment and that almost exclusively means less electricity use,
less cost and we pass that benefit straight back to our customers.
We’ve also got work up in Snowdonia where we're looking again at blocking grips and drainage blocking
which is interesting as that was all put in with DEFRA funds in the 1960s and 1970s, but it's definitely the
right thing to do and makes a huge amount of sense for us as we get water quality improvements, less
dissolved organic carbon in the raw water and the water drains much slower so that we have a much
more robust water source position in the area. So a real win-win for us as well as all the benefits to
breeding birds and biodiversity and tourism etc.
We’ve taken a very long term view to how we want to manage the urban drainage environment. Over
the last 25 years, most water companies have essentially been combining sewerage systems as that was
the cheapest thing to do. To be honest, from a short-termist point of view, if I was only looking at
making profits for shareholders, in some areas that is still probably the best thing to do. When you
factor climate change in and you factor the other benefits that come out of a more ecosystem services
approach to urban drainage, it’s most definitely the wrong thing to do.
There are so many other benefits that come to us as a business and to society of simple things just by
re-greening the environment and taking the surface water out. Although it might not have a pay-back
that is quite as favourable as some of the other more concrete solutions, but when you add the value in
associated with the other aspects of our Rainscape project, it is definitely the right thing to do for our
customers. We have a project in Llanelli which is co-run by ourselves, Carmarthenshire County Council
and NRW where we’re looking to incrementally take rainwater out of the combined sewerage system
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and put it directly into streams and in some cases we have to put streams back into the urban
environment because they were taken out many years ago.
All of that will bring all sorts of benefits. We can create greened areas in parts that will preferentially
flood from the roads and take a few hours to drain down, but all that water doesn’t come into the
sewerage system or is delayed to coming into the sewerage system so that it doesn't overflow and then
pollute the local environment and local water courses.
At a more local level, a lot of these projects are at a street level which means we have to knock on all
the doors of customers’ houses and talk to them about what we are doing in their street. In some cases
we're going to take up car parking spaces for instance, so not all we do is hugely popular, but once
we’ve explained to them the benefits and particularly the flooding reductions to their properties then
often they are very supportive. In this particular project, we use an existing playing field to create a mini
flood plain which will flood for a few hours and it would drain down and that’s much better obviously
than causing flooding in people’s homes. A home flooded with sewage is probably the most awful thing
that can happen to your home, short of it burning down.
But it does happen to about 100 properties every year in Wales, but that is still 100 properties too
many. This is one of the initiatives that we’ll be rolling out across Wales to gradually reduce the number
of properties that are at risk [Reference to slides of urban greening examples]. Finally, a water resource
management plan, which is a process led by NRW and is about as near to [an integrated ecosystem
services approach] as we can get. All of these processes with a little bit of a nudge could actually be
almost exemplar projects for ecosystem services.
This one is very close, because we actually do take the carbon and societal impact costs into account of
the engineering solutions that we look at. We could turn this in Wales into a proper full-blown
ecosystems approach if we wanted to. It’s a five-yearly cycle and we’re just about to publish our final
plans so we’ve got plenty of time to redesign the guidance issued by government and make it an
exemplar and I look forward to working with the Welsh Government and NRW on that.
In summary, our unique ownership model puts us in an enormously strong position around ecosystem
services. It’s very well suited to the whole catchment based approach. We can take longer-term
decisions on behalf of our customers because we don’t have the same sort of pressures like the people
at Thames Water have from shareholders. We’re already well on the way to working in an ecosystems
way. We’ve got some trial projects as I’ve described in all sorts of ways. Our investment programs
between 2015 and 2021 are absolutely focused on supporting government in this endeavour, but it
really is critical that absolutely everybody has to play their part.
This is not something that the water company and NRW can deliver on our own. We have to have the
support of the local authorities. We have to have the support of local communities, farmers,
landowners, fishing groups and the people who fish at sea. Everyone has to get involved and play their
part if it is to be successful. If any one of those groups doesn't get properly involved, it makes it very
difficult and it will slow the whole process down and probably increase its costs. So it’s something which
we as a community in Wales can get behind and drive to make a huge success for us, my business and
my customers. Thank you very much.
Video of presentation available at:
https://www.youtube.com/watch?v=ZxlGXwKPF9s
95

Wales Research Session

Prof Bridget Emmett, NERC Centre for Ecology and Hydrology
Ecosystem Research in Wales
I've been given a very challenging title of trying to encapsulate research in Wales and it is an impossible
task. I'm going try and give you a flavour of where we've come from and perhaps more excitingly where
we’re going to. My co-authors are people who have been kind enough to send me slides or are major
players in so many projects that I'm going to share with you. I'm going to hopefully show that Wales is a
very connected nation and we've been heavily involved in the NEA; you can see one of my co-authors
comes from New Zealand and I think that is as it should be as I'm not trying to just highlight what we do
in isolation.
Why does Wales need ecosystem research? Wales is one of the very few countries that actually has
sustainable development written into its constitution and it takes it very seriously and has to deliver it.
The Welsh Government recognises that the environment has an intrinsic value and that it has a very
central role in delivering its commitments to sustainable development. Wales is not alone in wanting to
achieve this. In the IPBES initiative, they've taken very much on board the decline in biodiversity, the
need to keep our ecosystems functioning for us and delivering the services we need.
And for that, IPBES is an international platform and they’ve particularly highlighted these three
statements that I’ve pulled out because it’s particularly relevant for people working in science research.
They want scientific credibility and independent information, and I think that it’s credible and
independent. It also takes account of the complex relationships between biodiversity ecosystem
services and people. We need effective methods and communication.
The more any of us get involved with policy and managers on the ground, the more we realise that
we're not doing right science, we’re not encapsulating it in the right way so as to make it useful. So
what are the challenges for scientists? For example, the Natural Cash capital initiative and committee in
London which reports directly to the Chancellor of the Exchequer. In Wales, we need to ask which
metrics actually capture how much we have of this natural capital. What metrics do we use to articulate
and quantify the condition and, perhaps more importantly, the resilience for the future.
What ecosystem properties confer that resilience to a system? What’s the link between biodiversity and
ecosystem services? Thinking beyond biodiversity of species richness and genetic diversity to landscape
diversity, which is also important. Does it matter what things are in the landscape? What about the
whole issue of spatial pattern? – and then we have to link it back to people, cost and economics. On the
right hand side, you see a GB study that was also done for Wales as well, but this is where we've taken
600 x 1 km squares all across GB and looked at what is the convergence of different ecosystem
properties and these you can link to particular services in some cases, so soil carbon storage, climate
regulation and primary production.
And what you can see as you go from high ecosystem to low productivity, what we find is this is the first
axis that comes out in this analysis. So this is a completely objective way of going. If you just look at
what things align together, what’s the best predictor of things that reduce variation and pulls things
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apart? Productivity actually seems to be the best relationship and then you have your arable highly
productive systems over here, your peat lands here and a very classic biodiversity hump in the middle.
And what was really nice in this was using exactly the same spatial methods integration monitoring
program that measures all these things at the same time. It's called countryside survey; you can see that
we can look at the relationship with habitat diversity to pollinators and even to soil biodiversity. If you
go on to the portal, you can download a UK map of soil biodiversity and we think that’s a first. There are
really interesting relationships here and what we need to do is unpick and know at what point they
change. When you go to catchment or even a farm when and where do these relationships break down?
We can't have everything because ecologically they do not occur in the same place in the same way. So
a few examples of the huge and extensive research; I've tried to capture ones that do reflect the HEIs
across Wales plus ourselves, CERH, which is a public research organisation. So the first is one that I do
know very well as one of our oldest. It’s the PlumLumon catchment and you might think ecosystem
services is new, but actually this was a study set up forty years ago to look at the trade-offs for fibre
production. It's really based on wood security after the war as they wanted to know if we would
produce enough wood.
With massive afforestation of the uplands, water companies then asked what the impact is going to be
in our reservoirs and water yields. Everyone argued and so they setup a paired catchment study to
prove it, an incredibly brave thing to do because trees grow very slowly. So they set it up and, as the first
study, there were lots of theoretical models; globally, Plynlimon is well-known for being one of the preeminent studies that tested those models. The answer: 25 percent reduction in water yield, but actually
it was the wrong question. The big issue at Plynlimon was water quality. There was a massive interaction
between air quality and trees. Trees are just great scavengers of air pollution, with huge impact in terms
of acidification of water, never mind about when they felled the trees, which had a huge influence and it
did feedback.
So when does it feedback and influence decisions? Plynlimon actually changed the water and forest
guidelines. It's now a global critical zone observatory in the EU Sapere Project and it's also an EU
ecosystem observatory and we’re recognizing that two services aren’t enough and we have to go
beyond that. Also, it’s become part of a much bigger kind of living landscape, with a lot of charities and
NGOs having taken Plynlimon as part of a bigger initiative to relook at how people explore, use and
value these upland landscapes.
The next project I'd like to just share is the Duress project run by Cardiff University, where they focused
on three ecosystem services. This time it’s birds, cultural value, fish for anglers, recreation and water
supply. They’re doing fundamental science to look at how biodiversity basically underpins these three
services, from energy capture in photosynthesis to the invertebrates going to the fish, going to the birds
and also clean water. What is the relationship between on the x-axis the biodiversity from gene to food
web, versus the ecosystem service? With their theses, we will be able to better inform land and climate
managers and changes. It’s a huge project with 3.1 million people mostly in Wales and some outside of
Wales.
The next one is the Turf to Surf Project, which is a large £3.2m project in the Conwy catchment (in
North West Wales) and this is all about multiple drivers of climate change management, air pollution
and how they all have an influence through various ways on the carbon reduction of the phosphorus
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cycle. Science has been dreadful in some cases of putting disciplines in silos. Like land management is
siloed, we ourselves put our science in siloes.
This project is all looking about how these different drivers interact and impact on the carbon action
phosphorus cycles and how they are coupled and decoupled with pathogens and then how they affect
three main ecosystem services: water, carbon storage and biodiversity. It will all feed into developing a
better land atmosphere model called ‘Duals’, which is actually the land atmosphere model that links up
to the Hadley Centre GCN.
So, we’re doing lots of carbon sequestration, which is a balance between two processes, but we need to
understand production – how carbon is fixed – and decomposition, which is how carbon is lost - what's
the balance? Modelling, mapping - a whole range of real methods right the way through. In terms of
biodiversity we’re looking at biodiversity in the plants, waters and in the soil. How do they link to the
nutrient cycles as mentioned and to water quality from the headwater streams right the way through to
the estuary systems?
There’s a big issue about potential trade-offs between increasing food production on the land, but the
pathogens and the nutrients coming from that will just impact on our shellfish beds, basically reducing
food production security in our coastal waters, which for Wales is a huge issue. It’s one of our major
industries where there are growth issues, and we do not want more sheep and cows and dairy to mean
less shellfish, that is just not a good holistic approach. The next one is what connects resilience of our
habitats to climate change?
We have the second longest term climate change experiment in Wales, which is part of a European
network called ‘Increased’. It's been 15 years of long-term experiments - that’s huge; we know that the
systems have massive lags, so what we're doing is identifying an impact and determining mechanisms
into creating results. The results are really quite surprising. Repeated very modest drought results in
fundamental change to soil physical properties in these upland organic and mineral soils. What that
means is nearly every model is wrong. Because every model says ‘what are your sole physical
properties’ and that’s static and it doesn't change. What we're showing is that it’s absolutely wrong; it
changes how much the systems hold and that therefore has a positive feedback on carbon emissions.
We punch way above our weight in Wales with respect to drawing down money from UK and EU sources
for catchment ecosystem research in modelling and what have you. But how do we translate it and
make it helpful? We have to think about what the policy leaders represent. Ninety-five percent of Wales
is agricultural forest land and only five per cent is urban. That means we have to think carefully about
any policies in this context. There’s the rural development plan for Wales and the new land
management scheme called Glas Tir that Wales launched one or two years ago, which is a whole-farm
sustainable land management system and is really ambitious. It’s not just about biodiversity, it’s not just
about water, and it’s about all those things you can see: climate change, greenhouse gas emissions,
water management, maintaining and enhancing landscape and historic landscape access and recreation
and also woodland. That’s a massive task for any scheme to undertake.
About 60-80 million goes to farmers every year to benefit the environment and compensate for
reduction. But does it? That is the job the Welsh Government has given to a team of people involving 13
institutions with 93 co-authors. It’s called the Glas Tir monitoring and evaluation program, and what
we've developed is an integrated rolling monitoring evaluation program that goes hand in hand as they
launch the scheme we launched, so we can get fast, iterative feedback to policy and carry it out at the
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same time. Models are basically hypotheses. We have a framework which we can run and that's the best
understanding from scientific knowledge. A good part of the first year report has been us running an
ensemble of models to say ‘this is what we think you might get’.
Do you want to change it? It’s not up to us, we’re the independent scientists. Matching the ambitions of
the scheme is very ambitious in itself. We’re doing birds, pollinators, plants, landscape features, historic
features, water, soil, social and economic studies from the farmers to the wider community. This is just
one project. Instead of as before, where the Welsh Government people got a stack of different reports,
we’ve completed an executive summary so that they don’t have to.
Think about the richness of that data, our people in government have to report against a plethora of
directives, commitments etc. This is an incredibly data-rich source that can help report against a whole
list of different directives and commitments. Statistical modelling approaches are absolutely critical; this
is not about just putting another data point on a trend line although, of course, we do that. One is using
statistical approaches looking at different spatial scales. The other is to use models. The Lucy model is an
example which came from the Polyscape model, which was developed by Imperial College, Bangor
University, Nottingham, CEH and others. It has since been developed by Beth Jackson into something
called the Lucy tool. Here are all the services it currently does; it is not a layer of GIS data. It’s got
fundamental processes in there, it does hydrology just as well as any other catchment model and it is
slowly being developed. The next one is going to be greenhouse gases, landscape will go in there with
good species and connectivity in there. It's a tool that lets us look at spatial analysis and trade-offs.
For example, we can look at what the existing value for one service is, like woodland connectivity or
flood mitigation, so red is where it’s ‘doing great, do not touch it’, orange is where it’s not doing such a
bad job and green is where you get an opportunity to improve services. So it’s a very simple
communication tool from the front end. Then you can look at trade-offs; the more services you try to
layer on top and try to and find winning situations, the less and less you have green where you can
actually do things which will optimise without negating or reducing another service.
We’ve been doing some ongoing work with DEFRA for one catchment and we’ll be doing this for the
whole of Wales, where you can look at their scheme and not Glas Tir’s environmental stewardship. This
was an analysis of present day or future carbon before they even did anything, where it was 199
kilograms per hectare. After they carried out their stewardship, what did Lucy say they their carbon was
and what might it go into the future? What it showed was that their guys on the ground are actually
pretty good at doing this. They know where to put things, but they could have done better. With a
spatially explicit tool such as Lucy, they could have actually captured more carbon either for less money
or less area or they could actually have spent the same money to get more outcome.
In total, you’ve got increased carbon by doing all the trees and wetlands but you could have got more,
and have got more bang for your buck, and that's just for carbon. But actually of course, what Lucy did
was include woodlands connectivity, species and water quality and Lucy even did flood, because that's
the benefit. Lucy asked them what they most cared about, which were carbon and biodiversity, and so
optimized for them in order to see the impacts on water quality. That’s one model but is it the best? Do
we use it? There's a whole lot of work going on comparing which model and which tool – who, what,
when, where, why etc. We're involved in a study just funded by NERC to compare investment areas in
Lucy on the Conwy catchment, which is the catchment I was just telling you about. It has lots of
investment to look at coupled macronutrient cycles from source to sea.
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We’re going to look at how these three models deal with landscape diversity and what the impacts on
ecosystem services are. We’re not the only people doing that. I'm aware of another study comparing
tools in sub-Saharan Africa; everybody's trying to get their heads around which tools you use when,
which are just GIS layers, which actually have process in them, so they can actually do scenarios.
Globally, there’s a meeting in November in New York with United Nations Statistics Division where they
are testing tools and models to try to move us from theory into practice, for global baseline assessments
of biodiversity and ecosystems assessments.
And Lucy was included as one of their models. For every 5m by 5m square in Wales, we have run
scenarios and looked at the impact of floods, carbon biodiversity and different interventions, right from
field scale up to catchments, right the way up to the national scale. Wales seems to be ahead of the
game. We've already got local assessments; we’re already looking at interventions and at what the
impacts on existing services are. The next job in this following year will be looking at the trade-offs at
different scales right from field sublevel to catchment and national scale.
This is the first time that I think we all seem to be in the same page. This meeting, I think, has been
great, with a good mix of people, possibly missing a bit of business, but I think it’s really exciting times
ahead so I'll leave you with that. Thanks to my Gmet team without which that big Gmet project, Glastir
Evaluation, would not happen.
Video of presentation available at:
https://www.youtube.com/watch?v=7gFiPG4qHI4

Prof Dave Chadwick, Bangor University
Ecosystems science in Wales
Thank you very much. It’s nice to be given this opportunity to speak today. I'm going to fly the flag for
agriculture production as an existing service as I’m not sure we've had quite enough about that. I’ll give
you a brief context of the agricultural system within Wales. Please don't think that Bangor University
only looks at Welsh agriculture, we do have lots of work and research of international reputation
throughout the world, but it’s my focus today. I will talk about some sustainable agriculture production
and some of the research that we have been conducting over the years here within Wales to that
agenda.
Then I’ll move a little bit forward into the sustainable agricultural intensification agenda, just to provoke
a little bit of discussion more than anything else, with some loose points about future research
directions and conclusions. Just by way of summary, Welsh agriculture is pretty special as we have about
1.5-1.6 million hectares of agricultural land, and you'll see from the agricultural land classification that
the vast majority of that is grade 3 or above.
We’ve very little high grade 1 and grade 2 land. Where we do, it’s dominated by arable land and that
supports around 40,000 different farm holdings. Because of the nature of the climate, the topography
and the soil types that we have here, what we can do quite well here is grow grass. And because we
100

have grass, the agriculture productivity we tend to have is ruminants, so we’re strong on the dairy and
particularly on the beef and the sheep.
Just to reinforce that sheep can be seen here – but we are basically dominated by grass and agriculture,
whether that be the permanent grassland or the higher, rough, mountain grassland areas. Agriculture is
inherently polluting and I could put up a graph like this for the UK, for Europe, for the world - this is for
Wales, this is based on the recent report that shows the agriculture contribution to these various
different pollutants. Just because we disturb the soil means we're going to end up enhancing
mineralisation which would potentially increase the nitrate leaching, but the fact that we apply fertilizer
and manures is going to enhance that even more.
Of course there are other sources of these pollutants out there, which is why agriculture is not the 100
percent contributor. Because we understand that agriculture contributes towards pollution, there is a
whole raft of environmental targets that have already been discussed to some extent.
The EU has targets, the UK has targets and within the UK, Wales has some of its own particular targets.
So in the greenhouse gases within the UK, we need to reduce our emissions by 80 percent by the year
2050. In Wales, there's another obligation to a 3 percent year-on-year reduction. European
governments are looking at ways to quantify the water quality they have in terms of maintaining and
restoring ecological good to waterways.
So there are all sorts of information out there for farmers to try to manage their land in such a way that
doesn’t impact so much on water quality. We’ve heard about how we missed the 2010 biodiversity
targets. Ammonia emissions have been mentioned in this room already today.
There are bio-energy targets that are going to result in calls on land and I’ve put also down there
‘organic matter to landfill’, mainly because it's one of research areas that is close to my heart. Every
kilogram of organic matter produced that is not going to landfill is being targeted back to agriculture,
which is a great thing and very positive, but if it is not managed in the right kind of way it can even
exacerbate some of those potential pollution problems.
The question we have is how to manage agriculture production in a sustainable way? How do we
provide this safe and nutritious food and safeguard the environment? Is it through low input systems
with lower outputs or not? So just a few examples of the research that is taking place or coordinated
here within Wales that’s trying to look at how to make agriculture more sustainable. One of the projects
I lead is this large UK multi-partner consortium, which aims to actually improve the way in which we
report on the agriculture nitrous oxide emissions inventory to make our inventory much more specific to
the soils, the climate and the management systems that we have in the UK. And as part of that, and we
have sites throughout UK including in Wales, we're looking at mitigation methods.
Specifically in this case, we're looking at the use of chemical inhibitors to reduce nitrous oxide emissions
to improve nitrous oxide efficiency; this is an example where nitrification inhibitor reduces the nitrous
oxide emissions from the starting position by around 60 percent. Closer to home, we have PhD work
looking at what are farmers’ perceptions of climate change, what influences farmers’ behaviour to proenvironmental management on farms and in terms of greenhouse gas emission mitigation. So we're
assessing the potential of clover, for example, with research on the ground and measurements to
reduce nitrous oxide emissions.
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We are supplementing that with carbon footprinting and looking at how farmers respond to different
drivers and how that impacts the carbon footprinting, with a view to progressing whether we're going to
meet the red meat roadmap that's been produced here in Wales. We’ve already seen an example from
Bridget (Emmett) and I guess this is just one other component I would add to this and that is the
uncertainty within pollution research about what is the source of pollutants. Phosphorus is a source of
pollution. Phosphorus would come from the sewage treatment works and cesspits from agricultural
areas as well as the actual phosphorus inputs from the farms.
It’s quite important to know the source apportionment in terms of tackling that source of pollution and,
with the polluter pays principle, who should actually be paying for that. An example of some of the
trade-offs if we don't quite get it right here, is the potential use of crops in agri-environmental schemes
that encourage birdlife, which farmers can see as attractive as well – attractive in terms of reducing
overwintering costs for feeding their stock, and trying to expand their stock without having to invest in
quite expensive infrastructure and housing.
But what if we get that wrong, as is the case in this particular example? – and in this example we can
really do a lot more harm than good. Soil compaction results in less infiltration of rainfall and high
rainfall means we're going to have excess runoff and a risk of erosion and a greater risk of greenhouse
gas emissions as well. The lesson here is that, although we may have the best intentions and that nine
times out of ten this system might work, there are occasions when we’re actually going to cause more
harm than good. Talking of forage protein production, a project led by our colleagues over at
Aberystwyth that we're actively involved with is looking to see whether we can improve or encourage
greater uptake of sustainable forage protein grown on our own farms – thus reducing the reliance on
buying in from sources overseas that could be resulting in indirect land-use change; our component of
this is to try and assess the environmental impacts as well as the more productive economic effects.
And finally, in terms of the examples I want to tell you about, we've got all the work going on the ground
in terms of research and we have put those messages out through outreach activities. We also have this
example of the advanced training partnership that works between Aberystwyth University, who lead
this, and ourselves. Yes, it's focused on pastoral systems but it's all about up scaling the agri-food sector
with the latest research that we have, such that people within the workplace can register and work their
way through to MScs and post-doctorates..
It’s all about delivering research into industry and some of those modules include things like ecosystem
services, agriculture in society, life cycle analysis, carbon footprinting, etcetera - things that are really
relevant to the things that we're talking about today. Now, you've seen this slide or at least the graph on
the right several times. I think we all understand that there are going to be trade-offs. When we come to
think about how we produce food, fibre and energy from land, how can we actually optimize those? It’s
all scale-dependent and spatially complex, as I learnt earlier on this week and I’ll come back to that. It’s
spatial prioritisation of land management that is important in a Welsh context, if we want to achieve
these ecosystem multiple ecosystem services.
We had our adviser out this weekend on our farm in Henfaes and it was the worst day you could
possibly imagine to go and visit parts of the farm. Although there was a rainbow, we were in torrential
rain, but she was doing her absolute best to help us make very complex decisions about where to
spatially put increased woodland or some streamside corridors and which parts of our land we’re going
to be happiest with in terms of managing this swarth height. This meant either mob stocking at certain
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times of the year, or actually reducing stocking at very key times of the year, to actually deliver swarthes
that would encourage certain bird species, et cetera.
These are complex decisions that have to be made and farmers have to make a decision about the
points they’re going to earn from these Glas Tir measures, that of fixed costs and the market price
they’re going to achieve for any particular livestock products. We know how quickly that fluctuates
within Welsh agriculture anyway and so they've got this difficult balance. Of course, they may even have
a third income which will be an off-farm income in addition. So we’re asking farmers to make pretty
complicated decisions at the farm scale. At the highest scale, Glas Tir is probably doing quite well in
trying to think about how it can prioritise mitigating or delivering eco system services at this national
scale. So it’s targeted specific areas where there are hopes to encourage more carbon sinks or reduce
diffuse water pollution, and in those areas within Wales it’s actually trying to target specific mitigation
methods and encourage and incentivise that within that area.
So, it’s complex in terms of the regional perspective as well as the on-farm perspective. If it is the case
that a farmer decides that he's going to back off the production and take more of the ecosystem service
payments through Glas Tir, one has to question if we still have the same demand for food and where is
that that being picked up? Are we in the luxurious position in Wales to say we will target biodiversity but
someone else can end up polluting or produce the milk and support somewhere else in the world? It's
just a question of boundaries. And on that basis, this is the current situation; we have to feed the
growing population, with the north European target of 20 percent by 2050. In that scenario, how are we
going to deliver those multiple ecosystem services?
This is the Conwy catchment – a survey of 50 farms with two fields in each farm, but just through some
basic analysis of the soils, we showed that actually over seventy percent of those soils really required
liming. There's been a lot of investment and farmers promised to lime. It doesn't matter how much
fertiliser the farmer applies, he's not going to get the most efficient use of the fertiliser with the manure
that they’re applying if the pH is not right.
So just by improving the pH in the soils, we can become a much more efficient farming system and
produce more with less in terms of fertiliser inputs. First of all, we can get somewhere towards the yield
gap just by getting the basics right. We can think of potentially improving the ecosystem delivery
through the use of land sparing as opposed to land sharing. Land sparing basically asks if we can
increase yields on smaller areas of land and release therefore what might be considered now agriculture
productive land or land that is being used for productivity, to deliver other ecosystem services.
This, then, as opposed to what we might be thinking of now which is just tinkering around the edges,
and integrating agriculture and ecosystem services on the same area of land. So this is land sharing and
it could be a field, a farm, a catchment or possibly even a region. It’s delivering agriculture and the green
in the background there is delivering other ecosystem services. With land sparing and through whatever
methodologies or technologies we have, can we increase productivity within the smaller land area and
release that other land where we can really deliver much more of these particular ecosystem services?
For example, we may put more animals onto an area of land that will generate more methane, but can
they be offset by carbon storage that would be on that land that’s spared? And does it also deliver other
things like biodiversity?
Land sparing in a Welsh context might be quite tricky and limited but there are potentials. As I said, in
the lowland areas which is where most of our dairying would potentially be in the higher beef
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productivity areas, getting the basics right will get us so far. There’s also the opportunity to improve
some of those upland areas up to 350m. But of course there are some conflicts there, because that's the
kind of land that might be used or other ecosystem services, for woodland planting and for increasing
carbon storage, and if these are put in the right places they can potentially reduce the risk of flooding.
And then we have the opportunity to intensify both lowlands and some of the upland areas, but by just
concentrating some of those areas maybe we can enhance and spare land further up the mountain.
As I say, there are potential limitations to this in Wales not least because the topography and soils and
the climate are a real issue here in Wales, as they are in many parts of the uplands. That takes up an
awful lot of land and if we could get on top of that, we have the opportunity to improve some
productivity there. As I've already mentioned, there are other important ecosystem services that could
be delivered on free areas.
Wales has fairly small farms which might limit to some degree what could be done. Maybe there's
potential for cooperative approaches, but the other thing to bear in mind here in Wales is this complex
relationship between livestock production in the lowlands and how it interacts with the uplands,
because the stock spend periods of time in both areas and just simply saying we're going to take over a
lot of the ffridd land for forestry would probably mean we would have to back off production down in
the lowlands, unless we decided to import more feeds or put animals into housing or whatever.
The common grazing areas are even more interesting politically, because you have areas of land up on
the tops of the mountains that are shared by various landowners, so there’s got to be real cooperation
should farmers want to really engage with some of the Glas Tir measures. We do still have this situation
where farmers take stock from areas in Wales to other areas of the UK at different times of the year, to
help with the production cycle. So what have we got that we can offer in future research? I think we
really need to consider how we can quantify to inform policy makers and decision-makers, et cetera,
quantifying the impact management options to increase production at various scales, so we could think
about alternative management systems like zero grazing and cutting and carrying, but that means great
use of imported feeds.
Improving the upland areas, the potential choices of more productive livestock breeds and just
increasing the potential land percentage, increases the labour associated with it. And there are wider
system boundaries I think I've already mentioned. Greenhouse gas emissions associated with fertiliser,
feed and bedding production may invoke indirect land-use change elsewhere. In terms of the
technological advance to enhance the same production, there’s a lot of research going on right now
that's all about trying to improve pasture species, to enhance carbon sequestration, to improve
structure, nutrient uptake, water use efficiency, etcetera.
There is also work on improving the livestock themselves through new nutrition which might be through
genetics or through diets, to reduce methane emissions and excretion. And in terms of resource
management, all sorts of work that we need to be doing in terms of improving the utilisation of
nutrients in some of these new organic resource streams that are being targeted at land. Of course, we
can’t forget soil. Investment in soil research is absolutely fundamental to moving forwards. To conclude,
I would argue that agriculture production is still a key ecosystem service but has implications in terms of
pollution. Sustainable livestock production is challenging, but the Welsh institutions are really active in
this area in terms of research, education and training.
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There are limitations to sustainable intensification wherever we might be in the world and in Wales it’s
its topography etcetera, but we do need to consider the potential displaced production and their land
use change. And spatial context is massively important. With livestock, they may be polluting, but we
need them to deliver those other ecosystem services and Glas Tir is showing that. We need animals out
there grazing land in specific ways to deliver the ecosystem services. Let’s see if we can combine that
with the production side of things too.
And there’s a need to quantify its potential impacts on a range of land use scenarios, on that balance
between agriculture production and ecosystem services, and we've heard about some of those
methodologies already today in this room. There are a huge number of social, economic and policy
considerations that I have not even started to talk about, but education and training incentives are part
of those. Thank you.
Video of presentation available at:
https://www.youtube.com/watch?v=yc1XLYgzJs4

Prof Jamie Newbold, Institute of Biological Environmental and Rural Sciences, Aberystwyth University
WISE: Mapping for a sustainable Wales
The WISE network is the Welsh Institute of Sustainable Environment. This is a collaboration between
three of the Welsh Universities – Bangor, Swansea and Aberystwyth – which seeks to support Welsh
companies in growth in the green economy and tries to help them develop new products and services in
order to try to develop a culture of collaboration between the industrial and academic sectors in this
area of sustainability.
We try to give companies access to significant investments in Wales in terms of services and technology
activities, to cause a dialogue between commercial and academic colleagues to try to help them and
help us in driving our research and to continue to drive innovation within this important sector. It’s a
large project with £12m of funding which works over a range of areas. My area is the area of sustainable
health and wellbeing and we’re working in Aberystwyth and Bangor on new plant varieties that will
improve human health. My colleagues in Bangor have developed new barley varieties that will be
particularly suitable for those with Type 2 diabetes.
We’re working on local plant extracts that affect gut fermentations in humans but also commercially in
other markets, for example the companion animal market – which is an enormous market – and also
the use of native Welsh plants to produce bioactives, which could be useful in these areas.
We’re also active in process monitoring, quality control - which is about ensuring raw materials are the
right quality – as well as products and processing, sustainable product development, resource
efficiency, and working over the life cycle with a cradle to grave approach to new products and
designing in the recycling aspects to new products as they’re developed.
Our colleagues at Swansea are looking at ecological engineering and at how we can use landscapes to
provide products. All of these areas are working in collaboration and are brought together with a cross
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cutting theme on sustainable systems. All of the companies and academic partners are undertaking
specific environmental sustainability actions as we go through the project.
I want to talk a bit more about the environment and the remote sensing area. The challenge is how do
you use these to help business development in Wales? It’s not just within Wales, it’s also looking
internationally. One example is a Lampeter-based company which is involved in carbon offsetting and
which is planting trees in Kenya, using remote sensing technologies to help verify where these trees are
growing and helping the company verify their product and develop their product market.
Closer to home in Aberystwyth, we’re working on imaging road hubs, so using imagining technologies to
automate the collection of information about our roadways and working with Costain to develop new
technologies for looking at roadways and trying to improve them. So we’re working with large and small
companies in Wales to try and generate new business opportunities.
But how does this technology in remote sensing and imaging help feed in to the challenge of sustainable
intensification and an increasing demand on land as it has to perform different things? How can we
understand that? At a simple level, we can understand types of land cover characterisation, i.e. what
should go on where and what kind of resources we can use. For example, this is some data on land use
and so-called unproductive land. One of things we’re doing at Aberystwyth is looking at the biomass in
these areas that has to be harvested to maintain biodiversity and asking what else you can do with it? Is
it of use? You can use it as a biofuel and we’ve had successful projects based on that. But can you use it
for wider purposes? Can you generate high-value chemicals?
This is a joint project between us and Bangor, with grass grown in plots rather than the uplands, which
shows that you can move beyond just thinking of grazing as a an animal food and move away from
petrol and oil based agricultural systems. So we’re taking the grass, taking grass juice, which is a highsugar, highly fermentable source which we can turn into ethanol and other things, but the remaining byproduct is a perfectly valid animal feed. The scenario in this project is taking the grass, turning a portion
of it into lactic acid, which can make plastic.
Another proportion can be turned into ethanol to make a fuel. You can feed a proportion of the fibre to
dairy cows to get milk, and use a proportion of the fibre to make packaging. So you’ve got milk you can
put in plastic made of grass and put that plastic in containers made of grass and drive them to the
supermarket in vehicles powered by grass. Economically, this is not a big player at the moment, but it
gives us ideas as to how we might develop and what you’re calling unproductive land in these models
just isn’t, as it’s biomass. The challenge for us is thinking about how we use that biomass going forward.
It’s got to go beyond being simply as an animal feed and has to do other things for us.
One of the key ambitions of the projects in Wales is to provide a spatially aware map for Wales. I’m
interested in what it can do for us and how can it help us address the challenges that face us. I
understand one of the things we can get is good topological information about slopes and managements
and that we can start thinking about flood risks, flood management, land management and planning.
We can start thinking about how that landscape affects ecosystem services. But how do we input the
science we do as agricultural scientists into that?
One of the things we’ve been doing for a while is producing new grass varieties by crossing Festulolium
with Lolium. By repeated back crossing, you can get stable new Festulolium varieties. These are new
varieties that are genetically stable and created by back-crossing approaches. The reason this is
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interesting is that Festulolium grass has enormously deep rooting systems. You can see here the root
structures of these plants and the lengths of rooting you’re capable of producing.
We’ve now launched our first commercial Festulolium variety, which has all the normal productive yields
of a normal Lolium grass but it has this big deep rooting system. If you can improve the rooting system,
then you can start having real inputs on things like water retention in soil. Adding that to remote
sensors, knowledge of where flooding occurs, new plant varieties may come forward which will allow us
to manage these risks.
These pictures are here just to tell you more about some of the investments that are happening in
Wales. This is an automated phenomics grass house that’s just been installed in Aberystwyth. This has
enabled us to image new plants on a highly rapid level. This has trebled the speed of our ability to
develop new plant varieties. As we go forward, our ability to bring new plant varieties forward that meet
ecosystem challenges is greatly strengthened.
There will be varieties that will be better for preventing soil erosion, and better at preventing flooding
and carbon capture due to deep root structures. There will also be influences on water quality which I
thought would be good, but I’m now worried after the example about trees!. That’s useful in Wales, but
outside of Wales, the deep rooted Festulolium grasses mean that they’re far more drought resistant. So
where they have to adapt to different types of climate, these varieties will definitely help. There’s a real
future in trying to breed specific plants and then use the spatially aware information to know where we
should use them to get the kind of services that we need.
We will also gain knowledge of plant and canopy structures and soil carbon and where we should plant
specific crops. In terms of our work involvement at Aberystwyth, this ethic will help inform us in our
activities based around biofuel crops. We’ve got Europe’s biggest Miscanthus breeding program in
Wales. Miscanthus is elephant grass and is a couple of metres high. It grows very quickly and has a very
high level biomass production, but puts all of the nutrients other than carbon back into the soil. It
doesn’t strip soil of minerals and allows you effectively to harvest pure carbon, so it’s a very attractive
crop in that sense.
We’ve been establishing a gene base of this by collecting varieties from around the world and looking at
how these will grow in different scenarios, using this to provide maps of how different levels of
germplasm perform in the UK. This clearly will have to be at a neater and finer spatial scale than I’ve
shown here.
Lastly, the mapping allows us to look at where certain crops can be grown and to look at the
consumption of those crops by large stocks, so we can remotely monitor grass consumption by
ruminants. Dave (Chadwick) mentioned the challenges of greenhouse gas production by ruminants.
There are many real things we can do in terms of plant varieties and breeding approach. The use of new
plant varieties, like high sugar grasses, which have again the same yield, actually promote significantly
higher yields of lamb, but do so with a 20 percent reduction in methane emissions per animal. My
conclusion is that there are real challenges but also solutions, and that they will have to be mapped
sustainably.
Video of presentation available at:
https://www.youtube.com/watch?v=v_6kTE0HitI
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Concluding Session

Gareth Wyn Jones: In anticipation, we had these points and I hope that you agree that this could be the
focus of the discussion. The first point is how you prioritise services. One of the things that has been
clear in all of the presentations was the wealth of the data produced and the GIS and other techniques
that allow you to analyse this and layer it one on top of the other. I’d like to ask the colleagues in front
of me how they will prioritise when they see conflicts and how they might see a way forward.
Steve Albon: I think it’s an issue of scale and whatever scale you’re looking at, you have to involve all
the people with an interest in that particular place because what we’re realising is that they’re spatially
specific issues. So they may be small scale, they may be catchment or larger. Then you have to get the
scientific evidence presented in a way that people can see what the trade-offs really are and what they
will gain in one ecosystem service and what they will lose in another. In this deliberative process you
may want to have a projection into the future, through various scenarios and exploring those and what
it would mean, and then a decision making process has to take place. But as long as you have been able
to explore the evidence and can have an audit trail in arriving at your decisions, there’s no right or
wrong, but it’s a process that as many people as possible who have relevant inputs and interests should
take part in.
Roy Haines-Young: I agree. I would add that place-based assessment is really important because of the
deliberative process and involving people around the place that sets the context. But the point I’d add is
for the scientific community. How we generalise from that and share that experience? We have the
place based bit right now and focusing on the priorities, but we need to find socially robust decisions
and share them with other people and share that with other people elsewhere.
Gareth Wyn Jones: Will there be conflict?
Roy Haines Young: Yes.
Sally Thomas: I agree. There should be a focus on the outcomes you want to achieve.
Ed Maltby: Maybe we’re losing sight of the connection of this to the ecosystem approach. I’d just like to
offer a reminder that the first principle of the ecosystem approach is that ecosystem management is a
matter of societal choice. Societal was the outcome. The value is that introduces a democratic
alternative process to determine what should be the priorities. I see in Wales some fantastic evidence of
major advances of deploying the thinking. The setting up of NRW is an institutional advance. But the real
challenge is while NRW is taking care of different sectors of the natural environment, the real progress
will be made with the engagements of sectors outside of that. Arguably, the major constraint of
delivering the integrated and holistic approach we’re looking for to break away from business as usual is
a sectoral organisation of government. Since we can’t change government easily, the next best thing is
having mechanisms of engaging with the health service, industry and other facets of government in
order to actually resolve that first question.
Tony Harrington: I agree with the colleague. I put up my measures of success for you to see and we’ve
published those. That’s the way we will judge our different options,. We will look at which ones link to
measures of success and the ones which offer the best value to our customers, we will do.
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Bridget Emmett: One thing I haven’t got straight in my head with all the place based and societal
choices, our governments have signed up to national and international commitments like greenhouse
gases and biodiversity, but how do we bring those two things together? The local place and societal
choice and the governments we now have whether we voted for them or not?
Matthew Quinn: We haven’t published the White Paper yet but I’d like to say a little bit about our plans
for legislation. The idea is to have a power in relation to setting our direction of travel as a Welsh
Government to, in terms of over-arching things, what the sum total of the local activity needs to add
back up to – we would set those and potentially some spatial priorities but ideally we want them to
emerge from those type of discussions.
In terms of priority, we’re looking at win-wins wherever possible. If we’re looking more at the
underlying resilience, you’re hopefully getting things that are working for more of the services rather
than technically trying to trade off different services in a difficult way, although I appreciate that within
individual areas like biodiversity there are choices about what you manage it for and those are things
where I think we’ll have some very interesting societal discussions.
Bridget Emmett: My point is how to manage expectations. When people say it’s all about society, you
choose what have you, there are going to be constraints and we do need to make that clear when we’re
doing this otherwise people say ‘I thought it was my choice and my landscape’ and it’s all about
managing expectations – that was my point.
Dave Chadwick: I agree with everything that’s been said. I would add that if, from an agricultural point
of view – which is to me a key ecosystem service – we decide in a particular area of the world where we
would sacrifice an ecosystem yet there is a demand for food production; we export that other potential
pollutant load somewhere else. From a societal point of view, it’s complex but we have to think about
where to draw the boundaries. Yes, we have national targets, but how do we reconcile this across food
production over a wider food production space.
Gareth Wyn Jones: Thank you. I’m tempted to be naughty and am known to stir things up at the end.
Once upon a time, Liverpool built a very large reservoir in Tryweryn in order to produce water for
Liverpool. So they drowned a valley and a Welsh-speaking community. And they found as a result that
there was plenty of water for Liverpool which they export and make money out of. And there is now a
big recreation asset on the Tryweryn River for water sports. That is a classic example for me of a number
of ecosystem services.
Financially, it was a good investment as the water is worth a lot more than any lamb ever produced in
the Tryweryn valley. In societal value as a Welsh-speaking Welshman, it was a disaster. In Africa, and in
other parts of the world where I’ve worked with the Centre of Arizone Studies, we made ourselves very
unpopular and refused to support dams, for example on a river which ran into the north of Lake Chad,
and the Nigerian Government tried not pay us for a long time because we didn’t give them the answer
they wanted for that particular service. It’s a real problem. So do we go beyond the economy? You
mentioned societal values – I assume that is much more than economic assessment. How would you
define the term that you employed?
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Ed Maltby: I wouldn’t attempt to define it in strict terms, but it’s all about having a robust approach to
the constituency and stakeholder engagements at whatever level or scale is appropriate to deal with the
problem or issue at hand. I like to think in terms of problem sheds. I also like to think in terms of shifting
baselines.
The analogy that you’ve just given is of course the first major planning disaster of the Bronze Age, which
converted mixed deciduous woodland to moorlands and, of course, these are the environments we
cherish today so dearly as National Parks in Wales and England. But they were disastrous to prehistoric
communities who had to move down into heavier soils which they were not well-equipped to deal with.
So there are shifting societal perspectives and I’m not going to give you any easy definition of that – it’s
what is appropriate and fit for purpose for the application of this more integrated and holistic thinking.
Jenny Phelps: We’ve been working for the last ten years to produce an evaluated delivery framework
that joins all of this up together which will be presented at a workshop at the next Ecosystem,
Knowledge network. It’s called Integrated Local Delivery, and it has been researched and evaluated and
it may be of interest to people looking for a delivery framework that joins together local communities
and partners to work together at a local level, to deliver multi objective strategic delivery that’s led by
communities and supports communities in that involvement. Thank you.
Mark Everard: I’m glad you mentioned dams because I published an ecosystem service study – I
published quite a lot – but one was on the Peshwan dam on the Indian-Nepal border and what I was
able to demonstrate with an ecosystem service analysis, which wasn’t quantified but on likelihood of
impact, was the distributional impacts. Politically it’s been dynamite and the dam hasn’t been
proceeding. Not my fault personally, but the study has been quite influential. Because if you look at who
wins and loses out of piped water and wired power, it exposes the distribution of power and wealth.
And it’s not about putting pound signs on stuff. It’s putting value systems on the same table. That’s the
power. We get side-tracked by trying to monetise everything. Monetisation is simply about saying if it’s
big, small, and positive, negative compared to everything else. It’s a matter of value systems and
bringing them all together and can be very persuasive.
Nia Jeffries: I just wanted to talk about prioritising services in the context of the debate of economy and
ecosystems. I think we have to find a way to improve stakeholder engagement. Outside of this room,
how are we going to talk about the ecosystems approach to make it real to people in a Plain English
way. So that stakeholders, be they farmers, landowners, other stakeholders or even schoolchildren, can
understand what we’re talking about when we say ‘ecosystem approach,’ so they can engage with us on
all these debates in a meaningful way. So I think it would be interesting to hear the panel’s thoughts on
how we can make the ecosystem approach real to people outside the hall today.
Jane Lusardi: I’ll take that challenge. I was a project officer with the Bassingthwaithe pilot, where we
talked to farmers and the general public and where we barely used the terms ‘ecosystem approach’ and
‘ecosystem services’ . I would explain it afterwards and say ‘we’ve talked about what this place does for
you and what the environments provide you with’ with exercises with people identifying what they got
from there. You can do that with language and using language that people understand, asking ‘what this
place provides for you’ or asking farmers ‘what does your management of this place supply in terms of
public benefits’. People will then list them off. People really do know but it’s just getting them to think
about it and it’s possible to do that without using technical language.
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Matthew Quinn: In the discussions we’ve had in terms of the work we’ve done with this, we’re going to
use the word ‘nature’ and not ‘biodiversity’ or ‘ecosystem services’ as a key word to communicate as it
just seems so much better. But linking back to the previous discussion, we do need to ensure that this is
a rich debate and about putting as many different kinds of knowledge on the table at the same time like
distribution effects. A lot of what we’re talking about is pretty progressive because it moves money up
hills but it isn’t necessarily the case.
Another thing is admitting the way people think about the environment. There is a tendency to think
about what they know and what they’ve seen in their lifetime. Maybe we don’t have to go back to the
Bronze Age every time, but that sort of sense that there are other periods of this landscape. One of the
things we’re talking about with our colleagues at the moment is that currently we send out maps with
the farming materials; we could send out quite a few old maps with those materials to show what that
land was like in various periods and begin a richer dialogue about change. We’re not very good with
change in the UK, as we don’t like it much. So getting that sense that these are living things that have
been managed in different ways in different periods even within recent memory is, I think, really
important.
Bridget Emmett: Just following up from that to use a more recent example than Ed’s, the whole issue
about forestry. Forestry in Wales is fascinating. Pumlumon catchment was set up for 40 years to look at
the trade-off between the massive forestation after the Second World War to get wood security. We
needed wood and to grow our own but were worried that it was going to use up all the water from the
reservoirs. We set up research and did that. Then the whole thing moved on and that land wasn’t very
productive anyway and we might as well go back to trees. Of course they planted exotic trees and not
native trees.
Now we have a major afforestation plan in Wales mainly for carbon, biodiversity and recreation. So that
idea of how we can envisage what we will need in 50 years’ time or how we will appreciate them in 50
years’ time, particularly for things like trees – soils take decades or millennia to develop – I just really
worry that decisions we make today, are we really thinking about time dimension so that people
understand where we’ve come from and how long it takes to restore. I just think diversity is the way
forward and we should keep our options open, because let’s not be too arrogant about thinking we
know we’re going. If you look at the past, we’ve been rubbish at it frankly about thinking about the next
steps. Who would have thought that we would be where we are now in terms of technology, and how
trees are important for carbon and not fuel, and I think we need to have a little bit of humility and
keeping some things open and sensible.
Miranda Schreurs: I actually really think that the point is tremendously important and I think one of the
things to bring into the debate about the ecosystem management or services is the questions of why
we’re doing this and what are the limitations within which we have to think about this. One reason why
we’re talking about these kinds of issues is because we have things like climate change and acidification
of water and resources that are becoming scarcer and we live in a more global world.
I think one of the things we need to be thinking about is how we link this discussion of the ecosystem
services with the larger discussion of what are the limitations within which we have to live – and one of
the things that’s been really nice about this last day of really rich talks is seeing what can happen when
you focus in on a local activity and you bring people on board to thinking about those very important
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questions, of how we make our natural environment something we can live with and live in and live
from and still maintain it for future generations.
I think one thing that would be very nice is to think about the lessons we’ve learned from the cases
we’ve heard about today and, taking the examples to a European or global context, what would be the
lessons we’d like to draw from our stories and presentations. There were a lot of rich things that we
learned today and it would be nice to think about how we bring them to a larger discussion. And one
last comment – you mentioned that conflict is not the right word and that it’s about partnership. I would
like to say that it’s about both, because a democracy is all about conflict and managing conflict and how
we develop and move things forward, and understanding that there are different ways of thinking about
things. I agree very much on partnership, but conflict has its role as well.
Kathryn Moyle: I was thinking that we were exploring how we prioritise services and asking if there
were conflicts and a lot of people have started to see the ecosystem approach, or the behaviours that
are encapsulated in that, as a tool to deliver sustainable development, but it doesn’t give you the right
answer when you apply it. It does expand people’s horizons, be it spatially or temporally to look at the
intended and the unintended consequences.
And then you make your decision purely on a political whim, or who shouts loudest, or on business
demand – but at least on the table you have a lot more recognition of intended and unintended
consequences and that’s one of the big differences, when you look at it historically, because societal
choices have changed partly on the expanded recognition of the intended consequences but learning
from the unintended consequences that came before.
Pete Frost: I’d like to drag the debate down to the nitty gritty. I work in urban ecosystems and I’ve been
hearing about the amazing things that people have been talking about today. And I was thinking,
following on from Dŵr Cymru Welsh Water, what we we’re faced with is a massive set of budgets cuts in
the next couple of years and probably beyond and the only thing we can do is statutory services, which
is shorthand for things like education.
So green infrastructure and delivering ecosystem services in urban areas is going to take an increasingly
smaller part. A quick win that we could do which doesn’t even need to wait for a planning or
environmental bills will be to publish planning policy guidelines or technical advice notes on the green
infrastructure in urban areas. That could be a quick win and I wondered what the speakers would have
to say about that.
Tony Harrington: I would completely support you. I think we should also understand – as I read in The
Times yesterday, the Chairman of Ofwat said that our bills will be coming down. And that means we’ll
have less money than we have had in the past. Water companies and Dŵr Cymru Welsh Water don’t
have a money tree to go to. We’re working within ever more constrained budgets, just like our local
authority budgets are doing. Having said that, some of the solutions that I talked about are either
potentially or actually cheaper than the harder engineering options that we look at.
And when we co-fund them with other bodies, they’re dramatically cheaper and our money goes a lot
further than it otherwise would do. We certainly need to be ever more efficient about what we’re doing,
but I completely support your point. Having the right regulatory structures in place and technical
guidance notes, etc, would make things a lot easier, so I’d definitely support that.
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Matthew Quinn: I’m not sure about a TAN (Technical Advice Note of Welsh Government) as they seem
to take a while, but it does strike me that what most Local Authorities could do is stop trying to remove
biodiversity from most of their public areas. They must be spending an awful lot of money on cutting the
grass really short and planting the wrong things. If they want to save money, just like they saved money
by switching off lights as that is also good for carbon, it’s really good to look at the way they manage the
public and highway estate, because it costs a lot of money and is pretty negative.
There’s a rare opportunity for the transformation of public realm in urban areas with the combination of
investment in green infrastructure in urban areas, the SUDs (Sustainable Urban Drainage) work and the
rest if we get it right. I have to say, though, that in the public discussions I’ve had about this, what you
tend to find is that it’s the general public that write in to complain that the grass has not been cut within
an inch of its life so we may need to do more engagement in terms of people’s expectations. We
seemed to have developed a nation that wants everything to be neat. Nature is not too keen on ‘neat’,
really.
Sally Thomas: To add that, last year in Scotland, we published an information note on the ecosystems
approach and green infrastructure, aimed primarily at LA and community planning partnerships and
that’s on our Scottish Government website. It’s a bit early to say how well it’s worked, but it’s out there
and we hope that people are reading it and taking note of it.
Gareth Wyn Jones: We’ve had a little bit of discussion about designations and the future of designations
because I think that’s a very interesting topic. Whether the SSSI structures set up in the 1940s are fit for
purpose – and Matthew suggested that they weren’t. And if so, what type of purpose do we have
represented by JNCC here? And as I recall that is the formal responsibility of the JNCC in law. How might
that move on to a system which allows protection but also allows fluidity and change in the future?
Ed Maltby: At risk of your hearing my voice again, please permit my indulgence. This sort of
conversation could not have occurred 20 years ago. We really have moved forward. And I think that the
main point I’d like to make under this heading is that it has shifted concern and recognition of the
importance from just protected areas to the much wider landscape and the wider areas of farmland and
urban land. They’re all special in different ways and I think that the more we regard the whole set and
look towards sound management of the collective, the more we will advance the wellbeing of
communities and the economy as well as biodiversity.
John Harold: It struck me that the last two speakers both highlighted the Llŷn and Anglesey Fens project
as one of the flagships for this approach. And of course, those sites are entirely based on statutorily
designated SACs and SSSIs. Both sites are places where they can be built upon, because they have been
protected because the nature conservation agenda has been successful in protecting the value of those
sites across decades against the odds, so I wonder how we will ensure we will have sites of sufficient
value in the future to continue to build on in this way and apply the ecosystem approach to.
Linda Warren: I just wanted to touch on your comments about the SSSI mechanism. And I think it’s a
very useful example of how you need to be very careful what you do with law. Because if you go back to
the 1949 Act, which was based on a considerable amount of debate and discussion and looked at a
whole range of different sorts of protected areas for different purposes, the SSSI mechanism was
nothing more than a notice of whether something was scientifically interesting.
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If we still had that, think what we could do with it and how we could use it as a foundation for all sorts
of other things. But because it was there and it was local, we used it for other things and we built on it
and then we made it stronger and then we turned it into a protected thing, but the actual foundation
that started it was probably the wrong one for actually choosing those sites, so we need to be very
careful what we do with our law.
Cath Ranson: Thanks. I just wanted to suggest that we should look to Scotland again in terms of its
National Parks legislation and in setting up the primary legislation to have National Parks, but having the
designation and the boundaries below that primary level which would allow more flexibility, so that as
times move on and things that used to be outdoor factories – like slate mines – become cultural
heritage landscapes, you can treat them in a different way without the cost and the difficulties involved
in securing primary legislation to bring them into a National Park.
Ian Hodge: Designations do two sorts of things. One is that they nail down and secure things that other
sorts of rules can’t do. So it gives you a legal status. And in the context of supporting a lot of
conservation via agri-environment schemes, those schemes are not secure and it seems to me that we
need a system even if we’re trying to manage the countryside in a broader way; we need to nail it down.
The other thing that National Parks do, which I guess goes back to the MacEwan idea of greenprints for
the countryside, is that they are at the cutting edge of innovation, so this in a sense is a dynamic system
where somewhere has to be leading. So I think we should be looking at the National Parks to lead that
process and other areas of countryside management can follow, but we need to identify leading edge
technologies and change.
Ziggy Otto: May I be totally controversial? Why don’t we get to the point where we get away from
protected areas? No SSSIs, no SACs, no areas of outstanding natural beauty, but instead we come to a
holistic system when it comes to our marine protected areas and European green sites. If we get certain
activities under control, the rest of the marine environment is going to be protected. Let’s get away
from this network. It’s here and there and there – why don’t we do something holistic?
Bill Watts: Well, indeed, I’d like to pick up on that point because I’d also like to be slightly controversial.
I can see the advantages of it as it gives you a degree of legal certainty and certain cultural assets are
going to be protected, but the point is, what are the ecosystem services in there? How does this all tie
together? From my perspective, having worked recently with the Environment Agency, I can see the real
traps here. Because there are choices in terms of land management.
The obvious one is asking whether we continue or do not continue to drain agricultural land. One of the
reasons why we continue to drain agricultural land is to protect designated sites. But of course in doing
so, we deny the possibility of creating new habitats elsewhere. So one of the points about this really is
by providing these spots of protection, we are losing the opportunity of change and improvement in the
working environment. So I think there’s a danger there, but I’d be interested in people’s reactions to
that point.
Matthew Quinn: Designation is a hugely emotive issue as it’s important and has done many amazing
things. But fundamentally I go back to the original legislation. Effectively, what we did in the 40s was say
that there were some things we were going to protect for nature, at the time they were NNRs – SSSIs
were a temporary factor which have grown subsequently. We were going to decide that there was going
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to be agriculture and there was an Agriculture Act at the same time. We had forestry and town and
country planning too.
Then we completely lost the systemic material there. And the risk is this: it has allowed us to think that,
if you have protected areas, then you don’t have to worry about the rest. And that for me is the real
problem with an approach focus on protected areas. It’s not that there’s a problem with having
protected areas, it’s what it implies for what is not within the red line. And that for me is critical. If you
look at what we’re trying to achieve, yes some of these things need certainty of outcome for
investment.
There are other mechanisms in order to do that, like bonds. You want to incentivise people to do things.
What I hear from the land community is that a lot of this is a disincentive to improve land towards
biodiversity just in case it’s going to be designated and they’re going to lose value from it. We need to
look at this much more closely as part of a delivery of a whole and think about how we use all of the
tools to deliver this. These things were not designed to do what we’re trying to do with them and we
owe it to ourselves to look fundamentally at how they need to change in order to that. I’m not talking
about getting rid of it but we really need to look again at how we use it.
Katie McClough: I complete agree with Matthew and what I found when trying to map ecosystem
services in the terrestrial environment is that quite often our designated sites are very valuable in all the
ecosystem services because they’re the most resilient because they’ve been managed so well for so
long. What you find in the marine environment, particularly thinking of the Indian Ocean and the US
Naval Base on Chagos, is that they think their marine environment provides the resources for the fishing
of a good bit of the Indian Ocean because it’s a pristine environment and is so well managed; it’s
actually acting as a nursery stock for everything to go out of it. So yes, we don’t want to have little
piecemeal things protected and a desert between, but on the other hand the piecemeal things we’re
protecting scientifically are giving us the resilience that we need, so it’s looking at it holistically.
Gareth Wyn Jones: My concluding marks will be very brief indeed as I know you all want to go home.
Two anecdotes: Once upon a time when I worked for CCW, we had the great privilege to go to Gwydr
House to meet Mr John Redwood, who was Secretary of State for Wales at the time. And he greeted us
with a comment: ‘You have 876 SSSIs in Wales, why do you want any more?’ so I remember that
interview going extremely well. And the other thing which follows up from what has been said.
I remember being at a conference in Perth, Australia on Australian soil conservation with the land care
people and a third of the audience were farmers. They were participating in the conference and they
were farmers there who were concerned about the state of their own land and the degradation and the
alkalinisation and the solidification of that land.
There is this issue about how we engage with people in the countryside and the urban population as
well. It’s very important that we do this and we shouldn’t lose sight of this. I’d like to leave you with two
thoughts. I think we also need another conference. This conference was about ‘Managing Ecosystems
for people, nature and the economy’. I was so inspired by the Dŵr Cymru Welsh Water presentation
that I think we need a conference on ‘Managing the economy for people, nature and ecosystems’ and I
think it would be an equally valid view to take in the future. I’d like to leave you with two puzzles to
think about for you to think about.
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There is a major bone of contention at the moment in mid Wales and they are wind farms. They are
supposedly a source of clean, renewable energy for the communities but it is offending the local
population greatly and managing that conflict seems to be a very important issue for ecosystem
services, otherwise people really feel that you’re not being straight with them about what is being
involved and I feel that there is a lot of this in the renewable energy programme.
Bridget referred earlier to afforestation as she was on the committee that recommended it, going from
300,000 to 400,000 hectares, and the progress has been extraordinarily slow – and not everybody is
enamoured of the idea of increasing the afforestation of Wales to about 30%, so there will always be
these conflicts and the only way to start resolving them is to inform the public a great deal more than
we’re doing, so we must reach beyond our internal audiences and reach out to the people. And with
those very few thoughts, I’d like to thank you for being here and I understand our president would like
to say a word
Miranda Schreurs: I’m here to be Santa Claus. First I wanted to say thank you very much to NRW and to
Bangor University for co-hosting this EEAC conference. As I mentioned this morning, this is something
we do on an annual basis and it’s a wonderful opportunity to learn about the work that’s going on in
different parts of Europe. Today we got some good insights to the exciting work going on here in Wales
and in England and I think we’ll have much to take home with us because of that. So many, many
thanks. One of the things we always know when there’s a conference is that they don’t happen when
certain people who don’t appear on stage aren’t there.
One of those people is Rosie Anthony. Would you like to come up here for a minute? This is where the
Santa Claus part comes in as I get to reach into my bag and give you some nice chocolates. Rosie was
one of the people who made this conference happen and helped organise it. And Shaun Russell, who we
have also seen a little bit on stage today, and gave speeches when he thought he wouldn’t have to. So
you too get some chocolate! I am absolutely convinced that there are other people I should be thanking
but I don’t know who they are, so I’ll give you the responsibility of passing those on to everyone else.
Once again, thanks everybody. It’s been a terrific day and I wish you all well.

Video of concluding session available to watch at:
https://www.youtube.com/watch?v=VdjGEwgDc_o&list=PLnEOoLwKbaUMBh2Ub7KwtUxJIrsgf279&index=16
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PROSIECT LIFE+ CORSYDD MÔN A LLYN
ANGLESEY AND LLYN FENS LIFE+ PROJECT
LIFE 07 NAT UK 000948
EEAC VISIT OCTOBER 2013 – ANGLESEY AND LLYN FENS LIFE PROJECT
Board bus at University Management Centre 11:30
The Anglesey fens Special Area of Conservation (SAC) represents an outstanding concentration of rich
fen systems, the largest in western Britain.
All of the sites are fed by groundwater from Iimestone and the resulting areas of alkaline and calcareous
fen are some of the best examples of these habitats in Western Europe. The Anglesey & Llŷn sites have
carried out large scale restoration through one of UK’s largest LIFE projects.
Cors Erddreiniog, the largest component site of the Anglesey fens. This will examine how restoration
work has been used to realize significant ecosystem benefits through renewed peat formation, carbon
sequestration, reductions in DOC leaching to a drinking water reservoir downstream, increased
retention time for spring water and provision of many hectares of land for grazing.
A key part of the site visit will be the 4.8 ha turf stripping area which was one of Europe's largest fen
restoration actions (part of the Anglesey Fens SAC). This area was re-profiled in autumn 2011 to remove
enriched peat and to restore spring influences across the site suitable for the re-development of alkaline
fen. ln all about 40,000 tonnes of top soil and damaged peat was removed.

Figure 1 - Cae Gwyn Peat Re-profiling
We will also look at a novel approach to reconnecting diverted limestone springs back onto the site via a
constructed wetland designed to achieve nitrogen removal. There will also be the opportunity to see
other works including biomass removal, hydrological reconnection, ditch blocking, grazing (both
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restorative phase at high levels, and longer term sustainable levels) and the importance of informative
data to decisions made on restoration and re-creation projects.

Figure 2 Site investigation Cae Gwyn
before reprofiling

Figure 3 PistenbuIly Wetland harvester cutting at
Cors Goch NNR owned by North Wales Wildlife Trust

The European Environment and SustainabIe Development Advisory Councils
(EEAC)
where

What

when

1

University
Management
Centre

Board 1 of 2 buses and travel to Cors Erddreiniog SSSI,
National Nature Reserve, Special Area of Conservation, LIFE
Project Site

11:30

2

Travel to

Bus journey to Nant lsaf Farm. Privately owned farm
adjacent to site.

11:30 – 12:15

Cae Gwyn
3

Nant Isaf
Farm

Brief Introduction to Project in Farmyard

12:15 – 12:30

4

Spring Fields

Walk through the “Spring Fields” - UK’s largest spring
seepage Alkaline Fen system and the source of re-connected
spring water for the “mega-scale” restoration works.

12:30 – 13:00

5

Cae Gwyn

Walk quickly across excavation site to central ridge

13:00 – 13:30
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6

Central
Ridge

Locally sourced burgers from “Burger Van" in centre of site.
Discussion with graziers on site over lunch.

13:30 – 14:30

7

Cae Gwyn

Walk back across Cae Gwyn taking time to look at returning
species, small peat cuttings, peat and marl layers, spread of
lime rich water, constructed wetland, recharge trench, recolonisation of plant species

14:30 – 15:30

8

Nant Isaf
Farm

Return to Management Centre

15:30 – 16:00

Conclusion

On 18-19 October, 2013, 200 delegates from across Wales, the wider UK and Europe, attended the
annual conference of the Network of European Environment and Sustainable Development Councils
(EEAC) in Bangor, North Wales. The event was co-sponsored by EEAC and Natural Resources Wales
(NRW), and supported by the WISE Network and the Wales Environment Research Hub at Bangor
University. The conference provided a forum for leading experts to highlight the latest policy
developments and research initiatives in ecosystems management at the European, UK and Wales
levels. The keynote address was delivered by Professor Jacquie McGlade, former Executive Director of
the European Environment Agency. Twenty formal presentations were delivered in parallel conference
sessions on policy and research, from Europe, the wider UK and Wales. Examples were given of best
practice from across Europe, and were live-streamed on the internet during the conference sessions.
Videos of all the presentations are available on the conference website and transcriptions of the talks
are presented in this Proceedings document.
Recent advances in the host nation Wales were showcased, including the creation of the new single
statutory environment body – “Natural Resources Wales” – which is managing natural resources in an
integrated way according to the principles of the ecosystem approach. The Chief Executive of NRW, Dr
Emyr Roberts, illustrated the application of the ecosystem approach in Wales, by reference to the EULIFE+ Anglesey & Llŷn Fens Project. This was followed, on the second day of the event, by a field-study
excursion to the Anglesey Fens project site, led by Justin Hanson of NRW. Fifty conference participants
took part in the field excursion, which exposed delegates to a “real world” example of the ecosystem
approach in action (integrating natural resource management for multiple ecosystem goods and
services benefits).
The next EEAC Annual Conference will take place in Budapest, Hungary on 15, 16 and 17 October 2014.
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Speaker biographies (in alphabetical order)
Prof Stephen Albon
Steve Albon is based at the James Hutton Institute at the University of Aberdeen. His career
began in Cambridge in 1976 where he joined the study of red deer on the Isle of Rum in
Scotland. He has also studied the demise of rhinos in Zambia and lion predation in Namibia. In
1991, he joined the Zoological Society of London to establish an ecology group which studied
species from the tropics to the Arctic. After moving to Scotland in 1997 he has worked at
ecosystem scales, on approaches to the interdisciplinary valuation of nature and he has cochaired the UK National Ecosystem Assessment.
Dr Sabine Apitz
Sabine Apitz worked for over a decade as Director of the Sediment Management Laboratory in
a federal research laboratory in the United States, where she carryied out research, assessment
and advice on technical, scientific and regulatory aspects of contaminated sediment
management. She is currently the Director of SEA Environmental Decisions, Ltd., an
independent consultancy, which provides technical and policy support and input on issues of
ecosystem-based freshwater and marine environmental management.
Prof Dave Chadwick
Dave Chadwick is Professor of Sustainable Land Use Systems in the School of Environment,
Natural Resources and Geography (SENRGY) at Bangor University. His interests are in the
management of livestock manures and other organic resources to optimise nutrient utilisation
whilst minimising impacts on water and air quality. This includes; quantifying and mitigating
greenhouse gas emissions, reducing the risk of transfers of pollutants to watercourses, and
understanding the secondary impacts of mitigating diffuse agricultural pollution. He currently
leads the Defra/Devolved Administrations-funded consortium project to Improve the UK
Agricultural Nitrous Oxide Inventory (InveN2Ory project).
Prof Bridget Emmett
Bridget Emmett is an ecosystem scientist who has worked for the UK Natural Environment
Research Council’s Centre for Ecology and Hydrology for 25 years. She is Head of CEH’s Bangor
station, with over 50 staff and students, which specialises in biogeochemistry and ecosystem
function and she is Science Area Lead for CEH ‘Soils’ portfolio. She currently leads the Welsh
Government/EU funded £9M Glastir Monitoring and Evaluation Programme (GMEP) which
takes a natural capital and ecosystem approach in the quantification of the impacts of Glastir
land management interventions.
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Prof Roy Haines-Young
Roy Haines-Young is Director of the Centre for Environmental Management and Professor in
Environmental Management in the School of Geography, University of Nottingham. He
formerly led the Environmental Science and Policy Group within the Centre for Ecology and
Hydrology. Although trained as a natural scientist, he has sought to develop a stronger social
content in his recent work. He has worked extensively with policy makers in Central
Government and it agencies, and recognises the need to develop a science that is responsive
to wider public debates about environmental issues. He is an adviser on environmental issues
to Research Councils, Governmental Agencies and the European Commission.

Dr Tony Harrington
Tony Harrington is Director of Environment for the Dŵr Cymru/Welsh Water utility company,
and a Board Member at UK Water Industry Research Ltd. He specialises in strategic
environmental and policy advice, environmental policy making and management and
leadership development. His previous posts include Director of Policy and Regulation at the
Food and Environment Research Agency and Head of Environment at Yorkshire Water.
Prof Ian Hodge
Ian Hodge is Professor of Rural Economy in the Department of Land Economy and Fellow of
Hughes Hall at the University of Cambridge. He is a Fellow of the Royal Institution of Chartered
Surveyors and past President of the Agricultural Economics Society. His primary research
interests are in rural environmental governance, property institutions and rural development.
He has previously worked at the Universities of Queensland in Australia and Newcastle upon
Tyne in the UK. He has a PhD from the University of London and BSc from the University of
Reading.

Prof Kurt Jax
Kurt Jax is a senior scientist in the Department of Conservation Biology of the UFZ Helmholtz
Centre for Environmental Research, Leipzig (Germany) and Professor for ecology at the
Department of Ecology of the Technische Universität München. He was educated as a
freshwater ecologist and later moved into research on the conceptual foundations of ecology
and conservation biology, which he now has followed for more than two decades. His current
work is focusing on the concept of ecosystem services and its application in various policy fields
as well as on philosophical (inter alia ethical) issues related to this concept.
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Dr Laurence Jones
Laurence Jones is a research scientist with the NERC Centre for Ecology and Hydrology in
Bangor, Wales. He has over 15 years’ research experience in the fields of ecosystem services,
land use change, coastal ecology and air pollution. His ecosystem services research has
included: leading Defra projects developing the Ecosystem Services Approach for valuing air
pollution impacts on ecosystem services. He led a NERC Biodiversity and Ecosystem Servies
project on the role of diversity of landscapes in ecosystem service delivery and a Valuing
Nature Network project on stocks, flows and scale in agricultural landscapes. He is a work
package leader on developing ecosystem service modelling, mapping and trade-offs on the
FP7 ROBIN project in Mesoamerica and Amazonia, and was a PI on the FP6 SENSOR project
modelling impacts of land use change on ecosystem services/land-use functions and
biodiversity indicators.
Conor Kretsch
Conor Kretsch is Executive Director of the COHAB biodiversity and human well-being initiative,
headquartered in Galway, Ireland. The COHAB Initiative was established in response to the
outputs of the First International Conference on Health and Biodiversity (COHAB 2005), and the
reports of the Millennium Ecosystem Assessment. The Secretariat develops and directs the
programme of work of the Initiative, co-ordinates activities and provides logistic, technical, and
practical support for COHAB Partner organisations. Conor Kretsch was formerly a consultant
scientist with the Moore Group, a multi-disciplinary environmental, planning and heritage
resource management consultancy in Galway, Ireland.
Dr Jane Lusardi
Jane Lusardi is a specialist on the application of the ecosystem approach working with England’s
statutory nature conservation body – Natural England (NE). She was formerly Project Manager
for NE’s “Vital Uplands” project at Bassenthwaite in the Lake District, and is based at NE’s
Kendal office in Cumbria. Jane is a specialist on the ecosystem services of montane habitats and
in the delivery of the ecosystem approach in upland environments. She also advises on
ecosystems evidence and natural capital more widely, and has led on the evaluation of NE’s
ecosystem services pilot projects across England.
Prof Jacqueline McGlade
Jacqui McGlade is a British-born Canadian marine biologist and environmental
informatics professor. Her research focusses on the spatial and nonlinear dynamics of
ecosystems, climate change and scenario development. She was Executive Director of
the European Environment Agency from 2003-2013. Upon receiving this appointment, she took
leave from her post as Professor of Environmental Informatics in the Department of
Mathematics at University College London. She is currently Special Advisor to the Executive
Director of the United Nations Environment Programme (UNEP) based in Nairobi,
Kenya.
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Dr Diana Mortimer
Diana Mortimer is Head of Sustainability Advice at the UK Government’s Joint Nature
Conservation Committee (JNCC) in Peterborough, and UK contact point for the
Intergovernmental Platform on Biodiversity & Ecosystem Services. She was formerly Ecosystem
Approach Officer and Head of Biodiversity and Ecosystem Services at JNCC, and a member of
the network of heads of European Nature Conservation Agencies. Dr Mortimer is a specialist on
ecosystem services and the ecosystem approach, and formerly worked for 2 years on the
application of the ecosystem approach at the Secretariat of the Convention on Biological
Diversity. Among many applied projects, Diana has carried out an ecosystem mapping project
on the Turks and Caicos Islands.

Prof Jamie Newbold
Jamie Newbold is Director of Research and Enterprise and Professor of Animal Science at the
Institute of Biological, Environmental and Rural Sciences (IBERS) Aberystwyth University. His
research interests focus on the understanding and manipulation of gut ecosystems to improve
animal productivity while reducing the environmental impact of animal husbandry. Jamie leads
the Welsh Institute for Sustainable Environment’s Network (WISE) as Overall Project Director
and also leads the Sustainable Health and Wellbeing theme.
Ece Ozdemiroglu
Ece Ozdemiroglu is the founding director of the Economics for the Environment Consultancy
(eftec) and specialises in interpreting economic value evidence for policy and decision making
and evaluation. Ece studied Economics at Istanbul University and Environmental and Resource
Economics at University College London. Outside eftec, Ece is a Steering Group Member for the
UK’s Natural Capital Initiative, an expert panel member of the UK Natural Ecosystem
Assessment, Phase 2, a member of the International Consulting Economists Association and the
UK Network for Environmental Economists, and an Associate Editor of the Journal of
Environmental Economics and Policy.

Matthew Quinn
Matthew Quinn is Director of Environment in the Department for Natural Resources and Food
in the Welsh Government, with responsibility for all aspects of environment policy, energy,
climate change, and for the Environment Bill in the new Welsh Government legislative
programme. He led the work on creating Natural Resources Wales. Matthew started his civil
service career in 1986 in the former Department of the Environment in London and in 1990 he
led part of the team that produced the first UK Environment White Paper, “This Common
Inheritance”. He was subsequently Director (Environment and Transport) for the South West of
England. Matthew came to Wales in 1998 to establish the Assembly Government’s first
Strategic Policy Unit and moved to the Environment Department in 2006.
Dr Emyr Roberts
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Emyr Roberts is Chief Executive of the statutory environmental agency for Wales - Natural
Resources Wales. Dr Roberts obtained his first degree at Reading University and a PhD at
Aberystwyth University. After a period with the National Farmers’ Union, he joined the Welsh
Office in 1991. Following posts in health and culture, Emyr was promoted to the senior civil
service in 1997 and has been Head of the Financial Planning Division and Head of the Economic
Policy Division in the Welsh Government. In 2003 he became Chief Executive of the Welsh
European Funding Office. Emyr was appointed as Director, Department for Social Justice and
Regeneration, Welsh Assembly Government, in 2005, Director of the Department for Social
Justice and Local Government in 2007, and Director General, Public Services and Local
Government Delivery in 2009. He was Director General, Education and Skills with the Welsh
Government prior to taking up his post with Natural Resources Wales.
Sally Thomas
Sally Thomas is head of the Land Use and Biodiversity Team at the Scottish Government. The
team has responsibility for implementation of both the Biodiversity Strategy and the Land Use
Strategy. She is a Chartered Town Planner and worked for many years in local Government
policy planning before joining central government. Previous roles in Government have included
health, private finance initiatives, maritime state aid and sustainable transport.
Dr Ruth Welters
Ruth Welters is Communications Manager for the Valuing Nature Network, led by Prof Ian
Bateman (University of East Anglia) and also head of communications for the ‘Social, Economic
and Environmental Research (SEER) project into Multi-Objective Land Use Decision Making’ at
UEA. Ruth previously worked as Communications Specialist for the Living With Environmental
Change partnership and also worked in the communications team at the Natural Environment
Research Council and for the charity Pond Conservation.
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EEAC Annual Conference Delegate List

1

Mufid

Abu Tourab

Bangor University

2

António

Abreu

CNADS

3

Magda

Aelvoet

FRDO-CFDD

4

Steve

Albon

The James Hutton Institute

5

Stewart

Anderson

Conwy Council/Irish Sea Maritime Forum

6

Rosie

Anthony

WINR

7

Sabine E

Apitz

SEA Environmental Decisions Ltd

8

Henry

Aron

Natural Resources Wales

9

Kevin

Austin

Welsh Government

10

Guenther

Bachmann

German Council for Sustainable Development

11

Gábor

Bartus

NFFT - National Council for Sustainable Development, Hungary

12

Geoff

Bateman

Environment Agency

13

Jessamy

Battersby

Joint Nature Conservation Committee

14

Jo

Bayes

15

Charlotte

Beattie

Wrexham County Borough Council

16

Gill

Bell

Marine Conservation Society

17

Drew

Bennellick

Heritage Lottery Fund

18

Barry D

Bond

Cwm Harry Land Trust

19

Roberto

Brandi

National Council of Economy and Labour

20

Dominic

Breslin

WISE

21

Diane

Brooke

22

Helen

Buckingham

National Trust

23

Miklós

Bulla

National Environmental Council, Hungary OKT

24

Daryl

Burdon

Institute of Estuarine & Coastal Studies

25

James

Byrne

26

Frances

Cattanach

North Wales Wildlife Trust
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27

Katherine

Causer

Environment Agency

28

David

Chadwick

Bangor University

29

Shivaji

Chavan

Bangor University

30

Sue

Christie

Northern Ireland Environment Link

31

Mary

Christie

Scottish Natural Heritage

32

Kieran

Conlan

Cascade Consulting

33

David

Corbelli

Cascade Consulting (Environment & Planning) Ltd

34

Nicola

Corbishley

Wrexham County Borough Council

35

Graeme

Cotterill

North Wales Wildife Trust

36

Dan

Crook

WWF-UK

37

Alisdair

Cunningham

Aberystwyth University

38

Peter

Davies

Welsh Government

39

Folmer

De Haan

Rli

40

Jan

De Smedt

EEAC

41

Michiel

de Vries

EEAC

42

Bert

De Wel

Minaraad

43

Justine

Delangue

IUCN France

44

Marc

Depoortere

Federal Council for Sustainable Development

45

Catherine

Duigan

Natural Resources Wales

46

Rob

Elias

47

Bridget

Emmett

Centre for Ecology & Hydrology

48

Clare

Eno

Natural Resources Wales

49

Carol

Evans

Welsh Fisherman's Association

50

Jim

Evans

Welsh Fisherman's Association

51

Lowri

Evans

Southern IFCA

52

Tim

Fanshawe

Horizon Innovation

53

Dr Kath

Ficken

Swansea University
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54

Paul

Fisher

55

Toni

Fisher

56

Peter

Foulkes

57

Pete

Frost

UNESCO UK MAB Urban Forum

58

Mark

Gahan

Medrwn Mon

59

Lizy

Gardner

Natural England

60

Andy

Graham

Wildfowl & Wetlands Trust

61

Miranda

Gregory

Joint Nature Conservation Committee (JNCC)

62

Mark

Grey

63

Roy

Haines-Young

CEM, University of Nottingham

64

Harry

Harmens

Centre for Ecology & Hydrology

65

John

Harold

Gwynedd Council

66

Anthony

Harrington

Dwr Cymru Welsh Water

67

Tony

Harvey

68

John

Healey

Bangor University

69

Christian

Hey

German Advisory Council on the Environment

70

Ian

Hodge

University of Cambridge

71

Gwen

Holland

Bangor University

72

Philip

Hollington

WINR, Bangor University

73

Gwenith

Hughes

Prifysgol Bangor University

74

John

Hughes

Bangor University

75

Ann

Humble

Welsh Government

76

Kurt

Jax

Helmholtz-Centre for Environmental Research - UFZ

77

David

Jenkins

?

78

David

Jenkins

Coed Cymru

79

Tom

Jenkins

Forest Research

80

Arwel

Jones

Bangor University
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81

Gwawr

Jones

Aberystwyth University/Natural Resources Wales

82

Laurence

Jonesuuy

Centre for Ecology and Hydrology

83

Bryn

Jones

Natural Resources Wales

84

Dewi

Jones

Welsh Government / Llywodraeth Cymru

85

Mary-Kate

Jones

Snowdonia Society

86

Llinos

Jones

WINR, Bangor University

87

Paul

Kay

Marine Conservation Society

88

Lucy

Kay

Natural Resources Wales

89

Marie

Kelly

Aberystwyth University

90

Jennifer

Kelly

Natural Resources Wales

91

Steve

Keyworth

Environment Systems

92

Alexandra

Kilcoyne

Aberystwyth University

93

Rita

Korbuly-Biacs

NFFT-National Council for SD in Hungary

94

Julia

Korn

Natural Resources Wales

95

Conor

Kretsch

CoHab Initiative, Ireland

96

Emily

Lawson

University of Nottingham

97

Chris

Lea

Welsh Government

98

Alessandro Leonardi

University of Padova

99

Maria

Lopes

CNADS

100 Tracey

Lovering

Natural Resources Wales/Wales Biodiversity Partnership

101 Bob

Lowe

Plas Heli cyf.

102 Andrew

Lucas

Swansea University

103 James

Luger

Ofgem

104 Jane

Lusardi

Natural England

105 Anne

MacDonald

Natural Resources Wales

106 Biljana

Macura

107 Edward

Maltby

University of Liverpool
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108 Rosemary

Maltby

University of Liverpool

109 Jenny

Mant

River Restoration Centre

110 Ross

Marshall

Environment Agency

111 Llucia

Mascorda

Natural England

112 Alexandra

Mates

Aberystwyth University

113 Finlay

McAllister

Forest Research

114 Jacquie

McGlade

UNEP, Nairobi

115 Morag

McGrath

116 Jessica

McQuade

WCVA

117 Helen

Meatcher

Natural Resources Wales

118 Katie

Medcalf

Environment Systems

119 Anne

Meikle

WWF Cymru

120 Marija

Mijuskovic

Ministry of Sustainable Development and Tourism

121 Gina

Mills

Centre Ecology Hydrology

122 Kathryn

Monk

Natural Resources Wales

123 Jan

Morgan

Swansea University

124 Mike

Morris

Severn Rivers Trust

125 Rachel

Morrison

126 Josil

Murray

School of Environment, Natural

127 Gabor

Naray-Szabo

National Council for Sustainable Development

128 Jamie

Newbold

IBERS - Aberystwyth University

129 Joseph

Ogbilikana

University College London

130 Harriet

Orr

Environment Agency

131 Ziggy

Otto

132 Mary

Owen

133 Eleanor

Owens

Waterford Institute of Technology

134 Ece

Ozdemiroglu

Eftec
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135 Andrew

Packwood

136 Tim

Pagella

Wales Environment Research Hub

137 Michael

Parry

SAC Committee

138 Rafael

PerezDominguez

APEM Ltd

139 Jennifer

Phelps

Farming and Wildlife Advisory Group

140 Angelica

Picciocchi

CNEL- National Council of Economy and Labour

141 Mark

Pierce

Afonydd Cymru

142 Anna

Pigott

Swansea University

143 Karen

Pinkerton

University of Liverpool

144 Marion

Potschin

CEM, University of Nottingham

145 Karen

Potter

University of Liverpool

146 Diana

Pound

Dialogue Matters

147 Havard

Prosser

Cardiff University

148 Wendy

Price

Natural Resources Wales

149 Andrew

Pullin

Bangor University

150 Arnau

Queralt

Advisory Council for Sustainable Development - Presidential
Department - Government of Catalonia

151 Matthew

Quinn

Welsh Government

152 Sarobidy

Rakotonarivo

153 Cath

Ranson

Pembrokeshire County Council

154 Leana

Reinl

Waterford Institute of Technology

155 Eleanor

Reynolds

Severn Trent Water

156 Laura

Roberts

Swansea University

157 Emyr

Roberts

Natural Resources Wales

158 James

Robertson

Natur Cymru

159 Joanne

Robertson

Natur Cymru

160 Craig

Rockliff

Environment Agency
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161 Sacha

Rogers

Penny Anderson Associates

162 Walter

Roggeman

Minaraad

163 Mair

Rowlands

Bangor University

164 Shaun

Russell

Wales Environment Research Hub

165 Jane

RussellO'Connor

Waterford Institute of Technology

166 Tony

Sangwine

Highways Agency

167 Miranda

Schreurs

FFU Berlin

168 Joanne

Sherwood

Natural Resources Wales

169 Moray

Simpson

Wrexham County Borough Council

170 Jacques

Sisson

Natural Resources Wales

171 Jane

Smith

Wales Environment Research Hub

172 Brian

Smith

Yorkshire Water

173 Steve

Spode

Welsh Government

174 Richard

Sumner

Wrexham County Borough Council

175 Sally

Thomas

Scottish Government

176 Roger

Thomas

EEAC

177 Andrew

Thomas

WISE

178 Rhian

Thomas

Natural Resources Wales

179 Bart

Thorborg

Rli The Netherlands

180 Manfredi

Toraldo

Waterco

181 Lia

Tseki

WISE

182 Jan

Tyrer

JanTyrer Planning

183 Brenda

Tysee

Swansea University

184 Saar

Van
Environment, Nature and Energy Department- Government of
Hauwermeiren Flanders

185 Jan-Baptist

Verheeke

Minaraad (Environmental Advisory Council) Flanders

186 Olivia

Walton

Cascade Consulting (Environment & Planning) Ltd
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187 Lynda

Warren

Natural Resources Wales

188 William

Watts

Environment Agency

189 Michelle

Webber

Pembrokeshire County Council

190 Sarah

Wells

FWAG SW

191 Ruth

Welters

Valuing Nature Network

192 Rich

White

Afonydd Cymru

193 Mike

Whitley

Natural Resources Wales

194 Emyr

Williams

Snowdonia National Park Authority

195 Gabi

Williams

Natural Resources Wales

196 Bryn

Williams

197 Elizabeth

Woodcock

Canolfan Newid Ymddygiad Cymru

198 Gareth

Wyn Jones

Climate Change Commission Wales

199 Chris

Wynne

North Wales Wildlife Trust

200 Yan

Xiao

SUFT China

132

Conference Sponsors
EEAC
EEAC was established in 1993 and today has 23 member councils representing 16 European countries at
the level of Member State, Accession Country or Regional Government.
EEAC stands for the European Environmental and Sustainable Development Advisory Councils. Advisory
councils for the environment and sustainable development have been established in most European
countries to provide independent and evidence-based advice to their national governments. Most of the
councils are members of the EEAC network.
The fundamental principle underlying the EEAC network is the common understanding that present
trends in production, consumption, trade and economic development are rooted in the unsustainable
use of natural resources. The global challenge confronting humankind is to move to a new and more
sustainable concept of development. This new developmental concept will acknowledge economic
needs and social aspirations, but will also respect the constraints imposed by the requirement to protect
the critical and unique values of the natural environment.
The network started in 1993. Today it has 26 councils from 16 European countries. About 400 key
figures from universities, civil society organisations, interest organisations and the private sector
participate in the network in their capacity as council members. EEAC members collaborate in working
groups on specific issues. The chair of the EEAC steering committee and board is Prof Miranda Schreurs,
Council Member of the SRU (Germany).
Natural Resources Wales
Natural Resources Wales brings together the work of the Countryside Council for Wales, Environment
Agency Wales and Forestry Commission Wales, as well as some functions of Welsh Government. Their
purpose is to ensure that the natural resources of Wales are sustainably maintained, enhanced and
used, now and in the future. Wales’ landscape, environment and wildlife are amongst its greatest
resource, worth more than £8bn to the Welsh economy.
NRW will work for Wales’ economy and enable the sustainable use of natural resources to support jobs
and enterprise. It will help businesses and developers to understand and consider environmental
impacts when they make important decisions. It will work for the communities of Wales to protect
people and their homes as much as possible from environmental incidents like flooding and pollution. It
will provide opportunities for them to learn, use and benefit from Wales’ natural resources. It will work
to maintain and improve the quality of the environment for everyone. It will work towards making the
environment and natural resources more resilient to climate change and other pressures.
Bangor University
Founded in 1884, Bangor University has a long tradition of excellence and exceeds expectations, both
for academic standards and student experience. It is a leading research-led University with an
international reputation for teaching and research, that fosters the intellectual and personal
development of its students and staff, provides a supportive multicultural environment, promotes
widening access and inclusiveness, and supports the economic, social and cultural well-being of Wales
and the wider community it serves.
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The University is recognised regionally, nationally and internationally as a centre of excellence for a
varied portfolio of academic programmes and for the high quality of the experience it provides for its
students and staff. It has over 10,000 students, 23 academic Schools grouped in to 5 Colleges and over
650 teaching staff. A £20m redevelopment of the campus has taken place, including a £10m business
and management centre and a building for environmental sciences.
Wales Envrionment Research Hub
The Wales Environment Research Hub helps to co-ordinate environmental research in Wales to
strengthen the evidence base for the Wales Environment Strategy. The Hub promotes collaboration
between research providers in universities and research institutes, and users of research – primarily
government and its agencies.
Wales Environment Strategy Priorities are addressing climate change, Sustainable resource use,
Biodiversity, Landscapes, seascapes and heritage, our local environment and Environmental hazard.
WISE Network
WISE Network provides a unique opportunity for business to work in partnership with Aberystwyth,
Bangor, and Swansea Universities. Through the facilities and expertise available within both Welsh
industry and the academic institutions we seek to embed sustainability at the heart of all businesses.
Collaboration with WISE Network will help to future proof your business to thrive and grow in an
increasingly resource-efficient environment. In addition those businesses operating in the
Environmental sector will be equipped to take full advantage of the opportunities presented by the
current growth in Green industries.
WISE Network will create a culture of confident business people that use research, expertise, and
technology and innovation capacity as an essential component in their future development.
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