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A time of change

Climate change, sustainable energy, water, food security 
and ecosystem degradation are challenges that cannot 
be understood and addressed in isolation. Dr Friederike 
Otto and Professor Jim Hall offer their perspective on 
ECI’s enduring influence at the nexus of these issues.
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ECI is a remarkable entity which has grown, matured and strengthened over 
the years since it was founded in 1991. It is characterised highly motivated 
individuals, a strong sense of identity, excellent research programmes 
and a network of alumni who are providing the global environmental 
leadership that is so urgently needed. We are constantly impressed by 
the quality of people who we recruit to our educational programmes and 
research teams and by our research fellows and scientific leaders who are 
facilitating those teams. ECI brings together natural and social scientists 
and engineers, but for the most part we have left our disciplinary roots far 
behind, working with colleagues from all over the world on understanding 
the interdependencies of environmental challenges. 

Undeniably, our science is telling us that in many respects the prospects 
for global environmental change are profoundly challenging, often even 
bleak. Yet our approach is solutions-orientated, seeking partnerships 

with decision-makers to shape responses and carve out 
opportunities in the space between the necessary and the 
possible. Engaging seriously with the challenge confronted 
by decision-makers is a constant stimulus for innovation in 
our research, education and engagement. By working as a 
trusted and reliable partner we have been able to maximise 
the impact of our work and become recognised for our reach 
and influence.

In this review we show some of the highlights of 
our engagement. On the global scale, we hosted an 
international conference on the Paris agreement that 
kick-started multi-disciplinary research to address how to 
limit global warming to 1.5ºC and the implications of this. 
On smaller scales, we worked with cocoa small-holder 
farmers in Ghana to find ways of preserving forests and their 
livelihoods.  And close to home we have been exploring how 

to implement green infrastructure with local businesses and the citizens 
of Bicester. While representing only a brief impression of the ECI today, the 
snapshot presented here highlights results of our research and partnerships 
that are enduring.

As befits an Institute with ‘change’ in its title, we ourselves are in a constant 
state of flux. After seven years leading the ever-growing ECI, Jim Hall has 
stepped down as Director this September to hand over to someone who 
is ready to take us into our next phase. While we are searching for a new 
Director, who has the standing to take what is great about the ECI and 
the vision to unlock its potential, Friederike Otto, our Deputy Director, has 
stepped up to lead the ECI through this period of change. 
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We are home to: 

75 Researchers 

65 Graduate students

A partnership network spanning over: 

40 Countries

400 Partners

800+ Global alumni community

We are an interdisciplinary centre of research 
excellence and intellectual innovation, navigating the 
complex processes of global environmental change. 

About us

Understanding the 
PROCESSES OF CHANGE

We seek to understand the drivers and impacts 
of global environmental change from social 
and natural science perspectives. We combine 
measurement with analysis and modelling to 
explore the processes of change in complex 
natural and human systems across all scales. 

Our ambitions:
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Exploring SUSTAINABLE 
SOLUTIONS 

We creatively explore potential responses to 
environment change and develop mechanisms 
to monitor, evaluate and communicate those 
responses. Our aim is to provide decision makers 
with the economic, technological and behavioural 
strategies needed to navigate sustainable systems. 

INFLUENCING CHANGE 
through partnership and 
education
We work in partnership with people who can make 
a difference, be they stakeholders in government, 
industry or communities. We actively engage 
the next generation of environmental leaders 
to do the same through our globally recognised 
graduate teaching programmes and influential 
alumni network.
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25 Class size 250 Applicants per year

80–90% International students 73 Nationalities to date 75% Scholarship funded in 2017

MSc/MPhil Environmental Change and 
Management
Now in its 25th year, our MSc/MPhil programmes in Environmental 
Change and Management (ECM) have trained more than 700 
environmental professionals from more than 70 countries. In the 
21st Century, ECM remains a leading post-graduate programme 
in environmental change and one of the few to offer the kind 
of interdisciplinary and multi-scale perspectives on human and 
environmental systems necessary to understand and respond to the key 
challenges posed by the Anthropocene. 

“The world’s governments have a 
responsibility to work together 
to take action on mitigating 
climate change and helping the 
most vulnerable communities 
adapt to it, to which I hope I can 
contribute policy and innovative 
solutions.”
Sujay Natsun (ECM student, 
2018), on being selected 
to explore solutions to the 
Sustainable Development 
Goals at the Global UNLEASH 
Innovation Lab.

World-class learning

Our quest to transition towards a more sustainable 
future is at the heart of our world-leading teaching 
programmes. We attract outstanding students from 
around the world to undertake interdisciplinary 
learning and research on the key environmental 
challenges facing society.



7

Global Doctoral Programme
We host 40 international doctoral students who undertake primary 
research on virtually every continent. Nurtured within our research teams, 
our doctoral students pursue social and natural science questions across 
the interdisciplinary spectrum of global environmental change. More than 
three quarters of our doctorals complete their studies having already 
published their research in peer reviewed journals. Read more about our 
doctoral research projects on pages 30 and 40.

Sustainability Internship Programme
In 2018, our largest Sustainability Internship Programme to date saw 60 
students from over 30 Oxford University courses undertake the three-day 
intense learning on sustainability issues and key skills for the workplace. 
The programme was delivered by 37 speakers – 14 of whom were alumni 
from our graduate courses, now in roles within business, government 
and the third sector. Following the training, we provide the students with 
UK and international paid internships across 30+ organisations, to gain 
experience of working in leading organisations on socio-economic and 
environmental issues.

 

Innovative Food Systems Teaching and 
Learning (IFSTAL)
Our innovative food systems training programme, IFSTAL, entered its 
fourth year in October 2018, having built a network of 1250+ food 
systems thinkers in universities and the workplace. The programme offers 
higher education students from five institutions, and over 45 disciplines, 
with the knowledge, tools and perspectives needed to tackle major food 
systems challenges. Page 46.

“ I am really grateful to have had 
the extra learning opportunities 
with IFSTAL. It has hugely 
broadened my interdisciplinary 
learning and has inspired me in 
my plans for my career.”
IFSTAL student

“ I have a unique opportunity 
to collaborate with a great 
network, spanning 58 countries, 
with young professionals across 
different disciplines all working 
towards the same goal: taking 
and catalysing climate action for 
a sustainable Earth.” 
Doctoral student, Lisa Thalheimer 
on being selected to be the UK’s 
World Bank Global Youth Climate 
Network Climate Ambassador  
in 2018.

“ I genuinely believe this was 
the best exposure I’ve had 
to the pragmatic application 
of sustainability in the ‘real 
world’. Many of the ambiguities 
that exist in the world of 
sustainability were resolved  
for me.” 

Sustainability Intern 2018
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The 2015 Paris Agreement has framed much of our research over the last two 
years. We have positioned ourselves as an information lead with significant 
expertise, exploring the science, feasibility, mechanisms and impacts of 
achieving the ambitious targets. 

Following on from the Paris Agreement we hosted a major conference 
in September 2016, ‘1.5 degrees and beyond’, to mobilise the research 
community to explore the consequences of meeting the ambitious targets. 
The conference succeeded in playing a major role in setting the research 
priorities needed for the IPCC’s 2018 special report on the 1.5°C target 
and helped to establish a solid scientific foundation for policy discussions 
emerging on the subject. 

In 2018 we compiled a series of high profile papers in the Transactions of 
the Royal Society B, which explored the range of issues discussed at the 
conference; from the science of meeting the targets; to the technologies 
and behavioural changes required to get there; to the inevitable impacts of 
climate change facing the world’s vulnerable communities. 

While the 1.5°C target is by no means our only research endeavour, it is 
interesting to see how much of our recent research is influenced by the 
target. Research on aspects of 1.5°C spans all our programmes and many of 
our projects – be they water, ecosystem, energy, or food in origin – as well as 
being a major theme within the work of our alumni community and teaching 
material. 

The Paris Agreement has led to a raft of interesting scientific exploration 
and research over the last few years, with some really promising solutions 
on the horizon, as well as highlighting the major difficulties which still need 
addressing.

Achieving net zero 
carbon emissions: our 
collective ambition

“ The Paris Agreement laid down a very specific 
challenge to the academic community, to assess the 
impacts of 1.5°C of warming and associated emission 
pathways, and it is heartening to see how many groups 
have stepped up.” 

Professor Myles Allen

 Achieving 1.5°C is not a 
geophysical impossibility but 
will require more ambitious 
emissions reductions than those 
pledged so far.  

 The transition to a carbon-free 
system needs to expand beyond 
the current focus on technical 
solutions, to include social 
change at all levels, bringing in 
citizens, business models and 
governance.

 Rising CO2 may increase 
dangerous weather extremes 
even if the 1.5°C target is met. 

 Limiting global warming to 
1.5°C will help countries avoid 
negative climate impacts and 
may bring significant economic 
benefits by the end of the 
century. 

 Our new framework for 
engaging firms and investors 
with the Paris Agreement goals, 
the ‘Oxford Martin Principles’, are 
consistent with achieving net 
zero carbon emissions.

 Exceeding the 1.5°C target 
will have the biggest impact 
on the world’s poorest. These 
populations will suffer the 
biggest disruptions to their 
local climate. 



Our alumni working towards 1.5°C 
Our alumni, now an international community of over 800, are commanding more and 
more influential positions across the globe, with many of them working in leadership 
roles related in some way to global climate change targets. 

9

Natalia Gorina  
ECM 2004–2005

Carbon & Renewables 
company South Pole, 
Switzerland

“ I help clients, mainly in the 
private sector, to measure 
and reduce their GHG 
footprint, procure renewable 
energy and become carbon 
neutral by choosing from a 
large portfolio of emission 
reduction projects.”

Joel Scriven DPhil 2007–2010

Shell, SE Asia

“ At Shell I’m working to help 
the company achieve their GHG 
emission reductions ambition 
through nature-based solutions such 
as forest conservation, reforestation 
and preserving wetlands.”

Max Edkins ECM 2007–2008

Connect4Climate, World Bank Group, 
USA

“ I co-manage the Connect4Climate 
program to accelerate climate 
solutions and encourage global 
climate action. I support climate 
change operations at the World Bank 
Group, run the program’s research 
and capacity building components, 
and implement advocacy campaigns 
through partnerships to engage 
broad and unusual audiences.”

Tom Morton ECM 1999–2000

ClimateCare, Kenya

“ I am heavily involved in the 
implementation of the Paris 
Agreement in East Africa. 
ClimateCare manages emission 
reduction programmes, selling 
Certified Emissions Reductions and 
Verified Emissions Reductions to 
companies and governments. We 
specialise in household energy, with 
a focus on clean cooking.”

Jessica Thorn  
ECM 2010–2011, DPhil 2011–2015

ETH Zurich / Colorado State 
University 

“ I work to protect essential 
ecosystem services of importance 
to humanity, improve resilience to 
global environmental change, and 
manage trade-offs between these 
priorities in smallholder, urban and 
mountain systems in Namibia, Kenya, 
Tibet, Switzerland, and Tanzania.”

Raman Nanda  
ECM 1996–1997

CEO, SoftBank Energy, India

“Back in 2015 I set up Softbank’s India solar 
arm, which today has seven of the world’s 
20 largest solar plants operating and 
under construction – we just broke into the 
exclusive gigawatt solar club. I have been 
advising and helping manage SoftBank’s 
global energy investments since it was first 
established in 2011. In 2008, I set up my own 
solar company, e10Six, to develop grid-scale 
solar projects in India.”
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Our distinctive programme of research on the nature, 
cause and potential solutions of environmental change 
spans the fields of climate, ecosystems, energy, food and 
water. 

Our research

We are engaged in 40 active 
projects

Our research spans 40+ countries 
around the world

We generate 250+ publications per 
year with most peer reviewed

Our research portfolio exceeds  
£35 million

Publications

£35 
million

40+40

250+
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Emission budgets and pathways 
consistent with limiting warming 
to 1.5°C
Nature Geoscience

See page 17

Reducing food’s environmental 
impacts through producers and 
consumers
Science

The inequality of climate change 
from 1.5 to 2°C of global warming 
Geophysical Research Letters 

See page 18

The health costs of air pollution 
from cars and vans
Report for Clean Air Day  
commissioned by Global  
Action Plan and supported  
by UK Energy Research  
Centre.

See page 42
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NEWS

2

20

481

Altmetrics score:
546

NEWS

13

77

1541

Altmetrics score:
1864

NEWS

25

83

845

Altmetrics score:
1446

 Report reach  900 million
 Broadcast items 500
 Articles  1000

What research caught the public’s 
imagination in the last year?

Our presence is felt across the world, with a 
communications drive focused on getting our research in 
front of the right people at the right time.  Over the last few 
years, our role in shaping debates around net zero carbon 
emissions is just one of the examples of how we use timely, 
and strategic media, social media, events and briefings to 
help guide informed decision making and policy.
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Climate
Our climate programme is home to natural and social 
scientists working on the prediction, detection and 
attribution of climate change alongside investigations 
into how society should respond to these outcomes. 

We use modelling and risk assessment methodologies 
among others, and through our citizen science 
weather@home platform we are considered world 
leaders in our capability to attribute extreme weather 
events to climate change. Our work informs the global 
climate negotiations and decision makers throughout 
businesses and local authorities in the UK and abroad.
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Highlights

We hosted the ‘1.5degrees 
and beyond’ international 
conference in September 
2016 to explore the 
consequences of the new 
ambitious Paris Agreement 
climate targets. The issues 
explored were published in a 
special edition of Transactions 
of the Royal Society B in April 
2018.

Our experts have been 
selected as authors in all 
three Working Groups of 
the IPCC Sixth Assessment 
Reports alongside 700+ 
other global experts from 90 
countries. Dr Friederike Otto 
is appointed lead author in 
WG1; Lisa Schipper a Co-
ordinating Lead Author to 
WG2; and Nick Eyre a Review 
Editor in WG3.

Our World Weather Attribution 
initiative is at the forefront 
of cutting-edge science to 
attribute extreme weather 
events to climate change. 
Recent simulations have 
shown that climate change 
more than doubled the 
likelihood of the 2018 
European heatwave and 
tripled the likelihood of the 
2015 initiated drought in 
Cape Town.

We partnered with the Centre
for International Climate 
Research (CICERO) to deliver 
a side event at COP23, 
’Measuring progress towards 
the Paris agreement: Aligning 
policy and science in global 
stocktakes’ .

Professor Myles Allen 
appeared before a judge 
to explain the history and 
science of climate change 
in America’s first legal case 
against the oil companies, 
brought by the cities of San 
Francisco and Oakland. 
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Droughts in East Africa:  
some headway in unpacking 
what’s causing them 

Drought is a common phenomenon in East 
Africa and has occurred throughout known 
history. Today, whenever there’s a drought 
some are quick to ask if climate change is 
to blame. 
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It’s a fair scientific question to ask: Are these droughts (in 
part) the result of changes in the earth’s climate brought 
about by human activities? Or are they solely the result of 
natural processes?

With successive large scale droughts in East Africa in 
2010/11, 2014, 2015 and the ongoing drought, it’s easy to 
assume climate change caused by human behaviour does 
indeed play a role. 

But droughts are complex extreme events that result from 
a combination of drivers. In the atmosphere these include; 
regular climate variability – including day-to-day weather 
– but also larger seasonal patterns related to cycles, such 
as El Nino and La Nina. It could be human-induced drivers 
– like greenhouse gas emissions, or natural events like 
volcanic eruptions. 

World Weather Attribution
World Weather Attribution (WWA) 
international initiative, led by Dr Friederike 
Otto, conducts real-time attribution analysis 
of extreme weather events as they happen 
around the world. 
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Beyond the atmosphere itself, the condition of water 
reserves, soil, and vegetation are critical. This could of 
course be coupled to human activity like irrigation or the 
number of livestock. 

Finally, whether a drought becomes a problem doesn’t just 
depend on the meteorological conditions but on human 
decisions on the ground. For example, the effects of a lack 
of rainfall strongly depends on human vulnerability: how 
dependent on the climate are people’s livelihoods, do they 
have assets or financial reserves, and access to markets? 

Attribution science
Let’s first look at the science. It’s impossible to say for 
any single event that it could not have occurred without 
human influence. But, in the same way that loading a dice 
can increase the likelihood of rolling a six, the presence of 
human-induced climate change can alter the likelihood that 
a drought will occur. 

In the last few years there’s been rapid development in the 
science of quantifying what role human activity plays in 
bringing about extreme weather events. These links can be 
established fairly routinely for some extreme events. But for 
others we are pushing the boundaries of this new emerging 
field. Droughts in a relatively data poor region like East 
Africa belong in this category.

With the World Weather Attribution initiative and the 
Climate and Development Knowledge Network we are 
aiming to shed light on this. We are assessing whether 
climate change, brought about by human activities, altered 
the risk of the ongoing drought in Kenya and Somalia. 

We are not the first to do an “attribution” study like this in 
East Africa. But we are the first to:

• Use three different and largely independent 
methodologies to analyse the role of climate change.

• Do this while the event is still unfolding.

• Partner with scientists and practitioners in the region.

Every extreme event attribution study has four outcomes 
when analysing the impact of human-induced climate 
change. Climate change can make an event more likely, 
less likely, not significantly change its likelihood, or we 
may conclude that the impact of climate change cannot be 
reliably assessed. The outcome may also depend on how we 

define the extreme event in question, for instance in terms 
of the region, and time period we look at. 

High quality observational data and local scientific expertise 
are crucial. Working with national institutions such as the 
Kenya Meteorological Department and Ethiopia’s National 
Meteorology Agency, we identify the event that captures 
what’s happening on the ground and can be interrogated in 
climate models. 

And we use proven scientific methods. When we initially 
make these results available, they are not yet peer reviewed. 
But we apply approaches that have been published in 
numerous peer-reviewed papers. 

East African drought
When examining the current drought in East Africa we can 
first look at rainfall. We note that some weather stations 
recorded a decrease in rainfall in recent years. But the 
region also has large year-to-year natural variability. 
Combining our multiple methods, we found that human 
induced climate change is currently not a game changer.

At the same time temperatures in the region are increasing. 
This may contribute to the current drought conditions. While 
these increases can be attributed to human-induced climate 
change, the effect of a changing climate on rainfall is much 
less straightforward.

On a global average, a warmer atmosphere can hold more 
water vapour leading to more extreme rainfall. But more 
greenhouse gases in the atmosphere can also affect what 
type of weather systems – a lot of low pressure that brings 
rain or high pressure that brings clear skies – come into a 
region. This could mean it does rain more on average but at 
a different place. 

Higher temperatures can furthermore affect the interplay 
between land surface and the atmosphere. For example rain 
evaporates faster with higher temperatures but once the 
rain has evaporated higher temperatures don’t have much 
of an effect. Therefore, how human-induced climate change 
is affecting rainfall, strongly depends on the region and the 
season. 

This demonstrates that science often doesn’t provide a 
simple statement, such as “climate change is to blame”. In 
the case of the drought in Somalia we have no evidence 
that climate change made this event more likely. 
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But this doesn’t mean that climate change didn’t play any 
role. 

The less-simple-but-more-honest message from the science 
is that these events are part of the regional climate and 
even without a strong climate change signal, they will 
happen again in the near future.  

Risk and vulnerability
And that honest message matters even more because of a 
second element of our analysis: risk is not just determined 
by what’s happening in the climate, but how something in 
the climate affects us.

In cases of high vulnerability a relatively moderate lack 
of rainfall can have a dramatic impact on people’s lives. 
Somalia is a case in point, where decades of conflict have 
left the country unequipped to provide assistance in times 
of crisis.

As a result, it’s important for governments like Kenya’s 
that are preparing legislation on disaster management to 
understand the different risk factors that result in a drought. 

Honest climate analysis can inform public awareness, policy 
and practice – especially when events are happening and 
the appetite to address the problem is highest. Let’s use that 
window for well-informed debate about addressing rising 
risk, rather than playing a blame game.

This article was originally published in The Conversation, 
11th July 2017. Written by Friederike Otto (Environmental 
Change Institute) and Maarten van Aalst (Columbia 
University). Ph
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New hopes for 
limiting warming 
to 1.5 degrees

Significant emission reductions are required if we are 
to achieve one of the key goals of the Paris Agreement, 
and limit the increase in global average temperatures 
to 1.5°C, a new ECI partnership warns.

In a collaboration involving the University of Exeter, 

University College London and several other national and 

international partners, researchers from the ECI and Oxford 

Martin School have investigated the geophysical likelihood 

of limiting global warming to “well below 2°C above pre-

industrial levels and pursuing efforts to limit the temperature 

increase to 1.5°C.”

Published in the journal Nature Geoscience, the paper 

concludes that limiting the increase in global average 

temperatures above pre-industrial levels to 1.5°C, the 

goal of the Paris Agreement on Climate Change, is not yet 

geophysically impossible, but likely requires more ambitious 

emission reductions than those pledged so far.

Three approaches were used to evaluate the outstanding 

‘carbon budget’ (the total amount of CO2 emissions 

compatible with a given global average warming) for 1.5°C; 

re-assessing the evidence provided by complex Earth System 

Models, new experiments with an intermediate-complexity 

model and evaluating the implications of current ranges 

of uncertainty in climate system properties using a simple 

model. In all cases the level of emissions and warming to date 

were taken into account. 

Dr Richard Millar, lead author, said; ‘Limiting total CO2 

emissions from the start of 2015 to beneath 240 billion tonnes 

of carbon (880 billion tonnes of CO2), or about 20 years’ of 

current emissions, would likely achieve the Paris goal of 

limiting warming to 1.5°C above pre-industrial levels.’ 

“Previous informal estimates of the 1.5°C carbon budget 

based on the IPCC 5th Assessment were much lower, so this 

is good news for the Paris targets,” adds Professor Pierre 

Friedlingstein of the University of Exeter, a co-author 

on this study and a key expert on carbon budgets for the 

Intergovernmental Panel on Climate Change. “The reason is 

that the IPCC did not specifically analyse the implications of 

multiple lines of evidence for these very ambitious climate 

goals as we do here. The ambition of Paris caught a lot of us by 

surprise.” 

“This paper shows that the Paris goals are within reach, but 

clarifies what the commitment to ‘pursue efforts to limit 

the temperature increase to 1.5°C’ really implies.” cautions 

co-author Professor Michael Grubb of University College 

London. “Starting with the global review due next year, 

countries have to get out of coal and strengthen their existing 

targets so as to keep open the window to the Paris goals. The 

sooner global emissions start to fall, the lower the risk not 

only of major climatic disruption, but also of the economic 

disruption that could arise.” 
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Why blowing the 1.5ºC global 
warming goal will leave  
poor tropical nations sweating 
most of all

The Paris Agreement aims to keep global warming well 
below 2ºC above pre-industrial levels, and ideally no more 
than 1.5ºC. Meeting the more ambitious 1.5º target will be 
extremely challenging, given that we have already had more 
than 1º of global warming so far, and global greenhouse 
emissions are still rising.

We examined the likely consequences of missing the 1.5º 
global warming target in terms of perceptible local climate 
change, by looking at the “signal-to-noise ratio”. The idea 
is that 1º of warming is more noticeable where there is 
very little variation in temperature (such as in Singapore, 
for example) compared with places where the temperature 
variations are much higher (like Melbourne). Where 
temperature variations are smaller less warming is needed 
before the change in climate becomes noticeable. Ph
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Almost all of us are going to be worse off 
as climate change takes hold, whether 
through heatwaves, changing rainfall 
patterns, sea level rise, or damage to 
ecosystems. But it’s the world’s poorest 
people who will suffer the biggest 
disruptions to their local climate, as 
a recent ECI led study, published in 
Geophysical Research Letters, explains.
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Society and ecosystems are adapted to the range of 
temperatures experienced in their location, so the signal-
to-noise measure of climate change reflects this effect. In 
simple terms, it is a measure of how soon global warming 
will push the temperature beyond the normal bounds of 
variation at a given location. This will happen sooner in 
places where the weather doesn’t vary much, and later in 
places where it does.

Because global warming is likely to overshoot the ambitious 
Paris goal of 1.5º, but perhaps not the more modest 2º goal, 
we looked in particular at the signal-to-noise ratio created 
by using state-of-the-art global climate model projections 
to move between 1.5º and 2º of 
global warming.

As expected, the signal-to-noise 
ratio is high in the tropics, where 
the variability in temperature 
is lower. This means that local 
temperature changes due to global 
warming will generally be felt more 
keenly in the tropics than at higher 
latitudes if the world exceeds the 
1.5º Paris target.

The inequality of 
climate change
Next, we overlaid the signal-to-
noise ratio data with population and gross domestic product 
(GDP) data to investigate the relationship between local 
climate change and wealth.

As the less economically developed areas of the world 
are predominantly in the tropics, and the more developed 
economies are at higher latitudes, we predict that the 
world’s wealthiest countries will experience less perceptible 
climate change than the poorest.

For example, we project that the people of the UK, the 
first country to industrialise and one of the world’s richest 
nations, would experience less than half the level of 
perceptible climate change, as measured by our signal-to-
noise ratio, than the people of the Democratic Republic of 
Congo, one of the world’s poorest.

This means that if we exceed the 1.5º Paris target, the 
countries that will face the biggest impact are those who 

are least to blame for creating the problem, and least 
equipped to deal with the resulting problems.

An impetus to act
Keeping global warming to modest levels, as signatories to 
the Paris Agreement have pledged to do, has many benefits 
compared with the alternative of a 3º or 4º warmer world. 
Previous research has shown that this would reduce the 
frequency of heat extremes and their impacts in many 
places around the world, and would reduce droughts and 
extreme rain events. There would be benefits for many 
of the world’s plant and animal species as well as entire 

ecosystems, including the Great 
Barrier Reef.

Limiting global warming also helps 
the poorest parts of the world 
develop. By reducing greenhouse 
gas emissions more rapidly the 
developed world would put less of 
the burden of climate change onto 
the developing world. This should 
incentivise stronger emissions 
reductions globally. The UN 
Sustainable Development Goals 
call for action to eradicate absolute 
poverty and reduce inequality. Our 
research underlines the fact that 
both of these goals, and others, 

depend implicitly on reining in global warming.

Unfortunately, the alternative – and where our current 
emissions trajectory is taking us – is a warmer world in 
which the poorest and least culpable nations pay the 
biggest price.

This article was originally published in The Conversation, 
29th May 2018. Written by Andrew King (University of 
Melbourne) and Luke Harrington (Environmental Change 
Institute).

“ …if we exceed the 1.5º Paris 
target, the countries that will 
face the biggest impact are 
those who are least to blame 
for creating the problem, and 
least equipped to deal with 
the resulting problems.”
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New methane emissions  
metric proposed for climate 
change policy

New research published in the journal Climate and Atmospheric 
Science outlines a better way to think about how methane and other 
gases contribute to greenhouse gas emissions budgets. This is an 
important step towards evaluating the warming from methane 
emissions when developing strategies to achieve the goals of the 
Paris Agreement.
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“Current climate change policy suggests a ‘one size fits all’ approach to 

dealing with emissions,” says Professor Dave Frame, head of the Climate 

Change Research Institute at Victoria University of Wellington. “But there are 

two distinct types of emissions, and to properly address climate change and 

create fair and accurate climate change policy we must treat these two groups 

differently.”

The two types of emissions that contribute to climate change can be divided 

into ‘long-lived’ and ‘short-lived’ pollutants.

“Long-lived pollutants, like carbon dioxide, persist in the atmosphere, 

building up over centuries. The CO2 created by burning coal in the 18th 

century is still affecting the climate today.” says ECI’s Dr Michelle Cain from 

the Oxford Martin Programme on Climate Pollutants. “Short-lived pollutants, 

like methane, disappear within a few years. Their effect on the climate is 

important, but very different from that of CO2: yet current policies treat them 

all as ‘equivalent’”.

The research, which appears in the journal Nature Climate and Atmospheric 

Science, demonstrates a method of defining equivalence between the different 

emissions, which takes into account the lifetime effects. This would be 

particularly relevant to industries like agriculture, which contribute a large 

proportion of greenhouse gas emissions using traditional methods in some 

countries, for example New Zealand.

“We don’t actually need to give up eating meat to stabilise global 

temperatures,” says Professor Myles Allen who led the study (meat production 

is a major source of methane). “We just need to stop increasing our 

collective meat consumption. But we do need to give up dumping CO2 into 

the atmosphere. Every tonne of CO2 emitted is equivalent to a permanent 

increase in the methane emission rate. Climate policies could be designed to 

reflect this.”

 “Under current policies, industries that produce methane are managed as 

though that methane has a permanently worsening effect on the climate,” 

says Professor Frame. “But this is not the case. Implementing a policy 

that better reflects the actual impact of different pollutants on global 

temperatures would give agriculture a fair and reasonable way to manage 

their emissions and reduce their impact on the environment.”

 “Implementing a policy like this would show New Zealand to be leaders 

and innovators in climate change policy,” says Myles Allen. “Implemented 

successfully, it could also completely stop New Zealand’s contribution to 

global warming.”

The work, which is a collaboration between researchers at Victoria University 

of Wellington, the Universities of Oxford and Reading, and the Centre for 

International Climate Research in Norway (CICERO), shows a better way to 

think about how methane might fit into carbon budgets. 

This article was originally published 
on the Oxford Martin School website, 
4th June 2018.

“ We don’t actually need 
to give up eating meat 
to stabilise global 
temperatures, we just 
need to stop increasing 
our collective meat 
consumption.”



Ecosystems
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Our Ecosystems research focuses on understanding how 
the Earth’s ecosystems function and provide ecosystem 
services and benefits; how they are affected by direct 
human pressures and global climate change; and 
working out strategies for their governance, management 
and preservation in the context of contemporary change 
pressures. 

The work spans the natural and social sciences and our 
scientific and policy insights are used to advise how best 
to manage and respond to the changes and help towards 
a sustainable future for our planet’s biological heritage. 
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Highlights

Professor Yadvinder Malhi 
was elected Fellow of the 
Royal Society in May 2017 
and in 2018 he received the 
highest honours from the 
Royal Geographical Society 
with the award of the Patrons 
Medal for his work on the 
tropical forests and climate 
change. 

Dr Pam Berry led part of the 
first major global assessment 
reports on the interplay 
between human well-being 
and nature – a collaboration 
between 127 governments 
and 550 experts from over 
100 countries. 

We hosted two major events 
at London’s Royal Society 
looking at the El Niño weather 
phenomenon, to better 
understand both the earth 
system and social-ecological 
responses to climate shocks. 

In June 2018 the ECI and 
Wildlife Conservation 
Society hosted a major 
international conference to 
explore the latest research 
into intact forests, leading 
to a declaration on the 
importance of and urgency for 
international recognition of 
intact forests.

Kate Raworth and Professor 
Yadvinder Malhi were invited 
to present their research on 
doughnut economics, and 
tropical forest conservation 
under a changing climate at 
the 2018 World Economic 
Forum in Davos.
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Could stopping tropical forest 
fires be a buffer against  
climate change?

The Ecosystem Programme’s award 
winning, globally recognised research has 
unveiled tropical forest fires as potentially 
dangerous topping point in global efforts 
to limit climate change. 

One of the major caveats to achieving the Paris Agreement 
targets for climate emissions is that we assume the 
biosphere will keep behaving in line with our current 
understanding. At present, the biosphere is thought to 
absorb around 30% of global carbon emissions, with 
much of this breathed in by tropical forests. But there is 
mounting concern and evidence from scientific research 
that the biosphere is not as stable as current thinking 
implies. In 2015/16 there was a strong El Niño event and a 
corresponding surge in atmospheric C02 emissions, despite 
human related emissions being steady at this time. A key 
question to ask was whether this surge in CO2 emissions 
was merely interesting inter-annual variability in the 
functioning of the biosphere, or in fact an early warning sign 
of instability in the biosphere which may lead to a future 

“ …the coupling between climate 
change and fire is becoming a 
more important agent of change 
in the Amazon than direct 
deforestation.” 

Professor Yadvinder Malhi Ph
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tipping point where the biosphere becomes an accelerator 
of climate change rather than a brake. This would make 
tackling the climate change challenge much more difficult. 

The tropics are the region which most closely correlate 
temperature with surges in CO2: they belch out CO2 during 
warm years. Our research with the Global Ecosystems 
Monitoring (GEM) network tracks the carbon cycle of tropical 
forest and savannahs at 54 plots across the tropics, covering 
all three main tropical continents, ranging from the Andes 
and Amazon, across Africa and Borneo, to Australia and the 
Pacific. Through this monitoring, we are trying to understand 
the mechanism and location of this mysterious source of 
CO2 observed in El Niño years. 

At each of the 54 sites, a global team of scientists spend 
around 10 days per month tracking in detail the carbon 
cycle of these sites. We look at the microbial activity, soil, 
plant activity, flow of CO2 through the system, and rate of 
tree growth. We then attempt to correlate the variations in 
CO2 with local weather data and using global satellite data 
to extrapolate to a planetary scale, we attempt to determine 
sources and sinks of carbon across the tropical biosphere – 
the first time we’ve been able to see these patterns at scale. 
By examining the net effect during the time of the El Niño, 
we can see clear hotspots across the tropics where CO2 is 
being emitted. 

What mechanisms are driving these hotspots? 

One mechanism seems to be the soil microbial activity 
related to the warming. When microbes heat up, they 
become more active, with more carbon being metabolised 
and released from the soil. But current understanding of 
microbes suggests that this is unlikely to be a tipping point, 
since microbial systems tend to adapt their behaviour to 
changes in environment over time, usually by changing the 
composition of the community. Microbial activity is more 
likely an interesting result of inter-annual variability rather 
than a dangerous early warning of a climate tipping point. 

When we look at our observations and attempt to predict 
the global rise in CO2 we can explain much of the variability 
in CO2 but there is a noticeable disparity in the last two 
warming episodes. This suggesting that there is more CO2 
going out than we can explain by microbial activity alone. 
We have a growing body of evidence which suggests that 
fires may be playing a role. In the city of Santarém in Brazil, 

fires occurred in the temporarily flammable forest during 
El Niño events, burning the forest litter layer. Many of our 
monitoring plots were burned, and we have been uniquely 
able to track the carbon cycle of these sites in the years 
following the fires. We have studied the ensuing health of 
these trees, and evidence suggest that the fires carry long 
term implications for the forests. In Santarém around half 
of the trees in the affected forests have been killed by 
fires. This has the effect of making the forests more open, 
and vulnerable to future fires. The total area of forest lost 
to fires in the Santarém region in 2015 was larger than 
the areas lost to deforestation across the entire Brazilian 
Amazon in the same year. These figures suggest that the 
coupling between climate change and fire is becoming a 
more important agent of change in the Amazon than direct 
deforestation. This could be the potential tipping point that 
we need to act on.

By understanding this mechanism, policy interventions can 
be imposed to help protect the forest from fires through 
early warnings and fire prevention systems. By better 
understanding the forest mechanisms, we can drive forward 
relevant interventions to avoid a tropical forests tipping 
point, thus providing more room to manoeuvre in terms of 
global climate change targets. 

This research was presented to the 2018 World Economic 
Forum in Davos by Professor Yadvinder Malhi. 

Global Ecosystem Monitoring
Through the Global Ecosystem Monitoring (GEM) 
network Professor Yadvinder Malhi leads an 
international effort to measure and understand forest 
ecosystems and how they will respond to climate 
change. The global GEM team comprises over 100 
scientists collecting data from 54 forest plots. They are 
creating the first global dataset linking tropical tree 
diversity to ecosystem function.

Over the last five years, our GEM research has received 
generous funding from the European Research Council, 
the Natural Environmental Research Council, the Gordon 
and Betty Moore Foundation, amongst others. 
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Working towards a green  
and healthy Bicester

A team of ecosystem researchers at the Environmental 
Change Institute have been designing a tool-kit for 
mapping the ‘green infrastructure’ in our towns and cities, 
to aid local planners as they work towards their vision of 
Bicester as a Garden City and a Healthy New Town

“Green Infrastructure provides a whole host of valuable ecosystem services,” 
Alison Smith, researcher at the Environmental Change Institute (ECI), 
explains. “What’s more, these ‘services’ have a financial benefit to the local 
area, as well as cultural and health benefits.”

The benefits are broad and varied, from cleaning the air, reducing flooding, 
regulating the local climate and supporting pollination; to improving 
people’s health by providing green space for exercise. There is also strong 
evidence that people value their local green spaces because they make a 
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place more beautiful and distinctive, and provide habitat for wildlife, even though it is 
hard to put a price on this.

Once green space is gone the species it supports and the services they provide are 
– more often than not – gone forever, Alison reminds us. Because of the irrevocable 
nature of local planning decisions, she says, it is crucial that local authorities – usually 
pressed for time, money and resources – have access to the best possible tools and 
knowledge to support their town planning work. By creating an easy-to-use toolkit for 
assessing and valuing green infrastructure in and around our urban spaces, the team 
hopes to change this. 

This is why a small team of ECI ecosystems researchers, led by Dr Pam Berry, have 
headed to Bicester. The town is set to almost double in size in the next 15 years, with 
10,000 new homes due to be built in the area. This brings both opportunities and 
threats for local green spaces, making it a prime location for their pilot project named 

‘Tools for planning and evaluating green infrastructure: Bicester and 
beyond’.

Working with the district, town and county councils, as well as local 
wildlife groups and the Environment Agency, the ECI team identified 
the most important ‘ecosystem services’ to measure around Bicester. 
Recreation, water quality regulation, flood protection, urban food 
production, wildlife habitat, sense of place and aesthetic value came in 
as top priorities, with air quality, local climate regulation, water supply 
and pollination also noted as being important factors in defining the 
value of Bicester’s green spaces.

Using these categories for evaluation, the team ‘scored’ the land around 
Bicester – its playgrounds, meadows, woodlands, hedgerows, wastelands 
and waterways – for its environmental, health and cultural value. 

“Land-use scoring tools, like the ones we have used in Bicester, 
provide a quick first-cut approach for mapping and assessing green 

infrastructure and ecosystem services,” Alison explains. “Though not rigorous, it provides 
local authorities with enough information to start to identify the areas that should be 
protected and the opportunities for improvements.” 

Other approaches have also been tested, including working with the public to map 
the value of their green spaces. Apart from revealing a wide range of cultural benefits, 
including connection to nature, social cohesion and a ‘sense of place’, the councils were 
surprised to find that local people can be just as passionate about the value of street 
trees and small patches of green space outside their homes as they are about the larger 
parks in the town. 

The toolkit, which brings together a range of existing tools into a simple framework, 
has already generated a lot of interest from users beyond Bicester. “With these tools, we 
hope that planners will better be able to ‘test’ whether developers’ green infrastructure 
plans will best serve the needs of local people and protect biodiversity,” Alison says.
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New research by Dr Erika Berenguer in the Journal of Ecology has 
unveiled the likely long-term effects of human disturbances on 
wood-density, suggesting that saplings in human-modified forests 
are weaker than their counterparts in intact forests. 

Walking through an undisturbed Amazonian forest is one of those unique 

experiences – the abundance of sounds, colours, and smells can be 

overwhelming. Underneath towering trees, smaller trees in line with our 

eye level, or saplings, seem to be waiting for a gap in the canopy to grow 

freely. Some of these smaller trees will only grow in the shade, but others are 

the offspring of larger trees and won’t grow much until they receive more 

sunlight.

Seeing the woods  
through the saplings
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This picture changes when we look at the understory of forests that have 

been affected by human disturbances, such as selective logging and wildfires. 

The saplings no longer seem to mirror the large trees. Despite belonging 

to different species, are these smaller trees functionally different from the 

larger ones? And are there factors affecting the recovery of the understory? 

These were the questions we started asking when we walked through a 

human-modified Amazonian forest. We wanted to understand what the 

saplings could tell us about the forests of the future.

We collected data for over 31,000 trees and saplings across 121 study plots 

and decided to focus on a key plant functional trait, wood density. We 

compared the plot-level wood density of human-modified forests with those 

of undisturbed forests, our control sites. We found that the wood density 

of saplings in human-modified forests was significantly lower than that in 

undisturbed forests, indicating that future human-modified forests may be 

functionally different from undisturbed ones.

We then investigated what could be the causes behind this difference, 

and whether there was any factor affecting the recovery of the understory 

following human disturbances. We found that the closer a forest was to a 

man-made edge, the more likely it was to have a low wood density sapling 

community. We also found that high densities of lianas could potentially be 

negatively affecting the recovery of the sapling community.

Our results highlight that human disturbances may have long-term effects on 

Amazonian forests. It also raises the question whether these human-modified 

forests will be able to, in the future, maintain the same processes and deliver 

the same ecosystem services as their undisturbed counterparts, given that 

their sapling communities are functionally different. It will take a long 

time until we are able to answer this, but in the meantime, we should use 

the precautionary principle and focus our conservation actions on avoiding 

disturbances in parts of the Amazon that are still largely undisturbed.

 

This article was originally published on the Journal of Ecology blog on 11th 
May 2018. Written by Dr Erika Berenguer (Environmental Change Institute).
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On a journey to understand the effects of Peru’s new boom crop on 
the country’s forests and its people, ECI Doctoral researcher Aoife 
Bennett has been working with small-holder farmers, villagers, 
indigenous communities, government officials and an oil palm 
company. 

Aoife Bennett has seen forests go up in flames as Amazon rainforest is 
cleared ready for the new, highly contentious crop in town: oil palm.

At the heart of this rush to grow oil palm is the belief that the crop can lift 
the local people out of poverty, whilst also not damaging the environment. 
Living with oil palm producing villages and communities during her DPhil 
research gave Bennett a unique understanding of the producers’ lives, 
motivations and challenges. “Everyone wants prosperity and everyone loves 
the forest,” she says. 

A new frontier: Oil palm in the 
Peruvian Amazon
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“However, naturally, prosperity is much more highly valued, and the forest 
comes much lower down the list of priorities where livelihoods are 
concerned.”

Oil palm is often viewed as a win-win solution to poverty alleviation 
and environmental goals, because it is a tree and has a higher yield than 
other oil crops. Unfortunately, it is not always the ‘silver bullet’ solution to 
sustainable development. Bennett explains that it is very dependent on the 
production models utilized, and the geographical areas that are selected for 
planting (forest versus degraded areas).

The Peruvian Government estimates that at least a further 600,000 hectares 
of the country’s Amazon rainforest is ‘apt’ for oil palm, but it is already the 
third largest agricultural driver of deforestation in the country. A worrying 
statistic considering the youth of the oil palm sector in Peru.

Bennett, who has been measuring forest biomass since 2012, has discovered 
that the reality of deforestation is in excess of official estimates. “If trends 
continue, the government will not be able to meet their zero deforestation 
commitments in time,” she warns.

She explains, “The Amazon forest has an amazing capacity to recover from 
forest degradation and deforestation by itself, when this is facilitated by 
policy and practise. Rethinking new, young forest, secondary forest and even 
fallows as environmentally and socially beneficial rather than legislating 
them as ‘degraded’ is one of my main policy recommendations.”

Through her research Bennett hopes to inspire a more holistic view of 
forests as well as a better understanding of the communities who live 
in and around them. Banning oil palm is not realistic, nor would it be a 
solution. Rather, she sees that there is an opportunity for government 
policy to encourage farmers and companies to look after and grow forests 
alongside oil palm, and support good practice, such as keeping fallow land 
and changing forest land titling legislation.

The Peruvian Government are in a difficult position, having to align rural 
development goals with conservation commitments, but Bennett believes 
that there is opportunity to forge a prosperous future for the Peruvian 
people and a greener future for the country.

This article was originally published as a SoGE Spotlight on Research.

“ 600,000 hectares of 
the country’s Amazon 
rainforest is ‘apt’ for oil 
palm, but it is already the 
third largest agricultural 
driver of deforestation 
Peru.”
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Responsible chocolate is about 
protecting both forests and cocoa 
farmers’ livelihoods

Contrary to recent claims, awareness of the links 
between deforestation and cocoa production isn’t new. 
The announcement at COP23 builds on many years of 
work, dating back to 2009, involving a range of different 
governmental and non-governmental organisations 
collaborating on developing the idea of climate-smart 
cocoa. The collaborators include the NGO Nature 
Conservation Research Centre, the Climate Change Unit of 
the Ghana Forestry Commission, the Ghana Cocoa Board, 
research organisations including the Forest Research 
Institute of Ghana and the private sector.

Having made an ambitious and bold statement of intent, 
the challenge now facing Ghana and the cocoa companies 
is how to deliver on the goal of protecting forests while 
simultaneously supporting sustainable livelihoods.

Chocolate lovers probably don’t want any 
new reasons to feel guilty about eating 
chocolate. But there is growing public 
awareness of the impact of cocoa on tropical 
forests, particularly in West Africa, where two-
thirds of the world’s cocoa is produced.

At the 2017 Climate Change conference in Bonn 
(COP23), the government of Ghana and the major 
cocoa and chocolate companies operating in the 
country launched a Joint Framework for Action 
that aims to end deforestation and promote forest 
protection and restoration in the cocoa supply 
chain in Ghana, with a strong commitment to also 
supporting farmers’ livelihoods and rights.
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Along with colleagues, we have been working on an 
Ecosystem Services for Poverty Alleviation (ESPA) research 
project examining the cocoa forest landscape in Ghana’s 
Central Region. Some of our findings offer insights into the 
challenges in delivering the Joint Framework for Action.

A question of trees
Critical among these is the finding that addressing the 
incentives that farmers have to retain trees on their farms 
will be an essential part of successfully delivering on the 
cocoa sector’s commitment on forests. Recent reports on 
cocoa and deforestation have provided simplified portrayals 
of cocoa farmers, stating that many remove ancient trees 
from forests to make way for full-sun cocoa farms. This is 
problematic and misleading for two main reasons.

First, it does not account for the variety of approaches to 
farming cocoa. Farmers in our study area, where cocoa has 
been grown for decades, retain trees on their farms in line 
with government recommendations (between 16 and 18 
mature shade trees per hectare).

But the government can grant timber concessions to timber 
companies to fell trees on farms. We found, as have several 
other studies, that farmers do not have sufficient power to 
prevent companies from felling the trees they have nurtured 
on their farms to shade cocoa.

Indeed, farmers currently have minimal rights to the trees 
on their farms, and therefore have minimal incentives and 
limited power to retain them even if they want to. Blaming 
cocoa farmers for deforestation confuses the direct and 
underlying causes of deforestation. We must address the 
issues around tree tenure in a way that empowers farmers 
to nurture trees should they choose to, and to benefit from 
doing so. This is critical to the successful delivery of the 
cocoa sector’s commitment on forests.

Don’t blame the farmers
This also perpetuates a tendency, particularly among the 
Western media, to blame poor farmers in poor countries for 
environmental degradation. It tends to marginalise the role 
of consumption, and the power imbalances among different 
actors in the market. This results in the more powerful 
actors maintaining control of the agenda, which is often to 
the detriment of the poorest in society.

Our research found that while higher household cocoa 
income was associated with better school attendance and 
food security, other important components of poverty – such 
as access to clean drinking water or healthcare services 
– were not influenced by cash income. Furthermore, the 
poorest people in cocoa communities are those with little 
or no land. This is more common among women and young 
people. It is important, therefore, that investments in the 
sector do not focus exclusively on increasing yields, but also 
target communal infrastructure that benefits people living 
in rural areas without access to land.

The Joint Framework for Action commendably contains 
reference to ensuring that women and young people are not 
excluded from efforts to engage and empower communities. 
But one of the critical questions that will dictate whether 
the framework is a success or not is how this works in 
practice. In particular, it remains to be seen how the 
companies and states balance this objective with their 
interests in increasing supply and profitability.

As the issue of cocoa and deforestation fades from the 
news cycle it will be important to hold the sector and 
governments to account for the actions this agreement 
triggers. Doing so, however, requires unwrapping the 
complexity of the challenge. Otherwise, consumers’ concerns 
risk perpetuating colonial stereotypes about small-scale 
farmers degrading the environment and lead to strategies 
with the wrong targets in their sights.

This article was originally published in The Conversation, 
22nd November 2017. Written by Mark Hirons, Constance 
McDermott and Victoria Maguire-Rajpaul (Environmental 
Change Institute).

ECOLIMITS
Cocoa production is a pillar of Ghana’s economy and of 
rural livelihoods, but it is at risk from forest degradation 
and climate change. ECI have been a major partner in 
the ESPA funded ECOLIMITS project from 2016–2017, 
which has identified eco-friendly farming methods that 
could play a role in securing the crop’s future. 



Energy
Our Energy programme has established unique 
expertise in understanding the human dimensions of 
energy use and the role of energy demand in transition 
to a low carbon future. The research focus is on the 
interaction of social, technical and policy change within 
energy systems. 

We offer analysis and insight into the changes in 
activity, technologies, markets, skills, knowledge, 
policy and governance that will be needed for 
more sustainable energy systems. This is based on 
collaborative, interdisciplinary research into energy 
use in buildings and transport, the impact of energy 
efficiency and related policies, and the adoption of new 
practices in the digital age. 
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Highlights

Professor Nick Eyre was 
awarded £19.2 from the UK 
Energy Programme to form 
the UK’s new centre for energy 
demand solutions, CREDS. 

Dr Philipp Grünewald’s Meter 
project was highly 
commended at Oxford’s 
inaugural VC’s Innovation 
Awards 2018, for his work 
using mobile phones to 
monitor energy use and 
household activities.

Researchers Dr Gavin Killip 
and Dr Marina Topouzi 
pioneered a novel use of 
Twitter data to examine how 
the construction industry 
takes part in, and shapes, the 
discourse around low-energy 
building retrofits.

Dr Sarah Darby and colleagues 
contributed to a large-scale 
demonstration of smart 
electric storage heating – the 
H2020 RealValue project 
– to assess whether the 
technology could work for 
both customers and system 
operators. Using mixed 
methods, they analysed 
customers’ experiences of the 
new heating and identified 
the actors, resources and 
processes needed to provide 
them with adequate comfort 
and to support electricity 
grids that rely increasingly on 
renewable supply. 

First UK National 
Infrastructure Assessment, 
backed by research from ECI’s 
ITRC-Mistral programme, 
says that the UK has a ‘golden 
opportunity’ to move away 
from fossil fuels, towards 
cheaper, greener energy 
sources.

New research led by 
Dr Christian Brand suggests 
that changing our lifestyles 
and the way we travel could 
have as big an impact on 
carbon dioxide transport 
emissions as the move 
towards electric vehicles and 
the transport technology 
revolution – if not more. 
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Going further, faster and flexibly 
to meet our future energy needs

Announced by the UK Government in April 2018, the ECI is leading a 
new research centre to develop and deliver world-leading expertise, 
focused on addressing the UK’s socio-technical energy challenges.

Funded with £19.5 million from the Engineering and Physical Sciences 
Research Council (EPSRC) and the Economic and Social Research Council 
(ESRC), The Centre for Research into Energy Demand Solution (CREDS), was 
announced by Claire Perry, Minister of State for Energy and Clean Growth in 
April 2018.

The new centre, led by Professor Nick Eyre, and launched in September 
2018, brings together an exemplary, multi-disciplinary group of researchers 
with a vision is to make the UK a leader in understanding the changes in 
energy demand needed for the transition to a secure and affordable low 
carbon energy system.
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CREDS will look to lead whole systems research on energy demand in the 
UK and champion inter-disciplinary research, that supports the transition to 
a secure and affordable low carbon energy system.

The proposed programme of research will have several themes that align 
well with elements of the Government’s Clean Growth Strategy, especially 
“Improving Business and Industry Efficiency”, “Improving our Homes” and 
“Accelerating the Shift to Low Carbon Transport”.

Professor Eyre said: ‘The goals of a secure, affordable, low carbon energy 
system are only achievable if energy demand is reduced, decarbonised and 
made more flexible. Understanding how these changes can happen is a 
major inter-disciplinary research challenge.

‘CREDS gives us a major opportunity to address this challenge, building 
on existing excellent UK research. We aim to play a leading role in global 
research, and for the Centre to act as a hub, enabling all UK energy demand 
research to have more coordinated impact on business and policy decisions.’

The Centre involves over 40 academics at 13 institutions across the UK, 
which include the University of Reading, UCL and LSE. Nick Eyre will be 
supported by a team of seven Co-Directors who come from a wide range of 
disciplinary backgrounds and have a balance of skills that will cover the key 
energy demand sectors – buildings, transport and industry.

Collectively they have almost 200 years of experience in energy demand 
research, with an emphasis on technology, innovation and systems 
perspectives. 

Professor Philip Nelson, EPSRC’s Chief Executive, said: ‘This new Centre 
for Research on Energy Demand will play an important role in developing 
policy and practical innovations that can help the UK address energy 
demand over the coming decades. The inter-disciplinary nature of the 
research means we can get a much clearer picture of what needs to be 
done, both technologically and socially, to bring about change in energy 
use and demand. The team led by Professor Eyre are high calibre and I am 
confident they will make a big difference to the long term ambitions of the 
UK to meet its international obligations.’

“ The goals of a secure, 
affordable, low carbon 
energy system are only 
achievable if energy 
demand is reduced, 
decarbonised and 
made more flexible. 
Understanding how these 
changes can happen is a 
major inter-disciplinary 
research challenge.”
Professor Nick Eyre
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Simple changes to when we 
consume energy could save 
billions – and keep the lights on

New research on the patterns of everyday energy-use suggests 
that flexibility in the timing of energy demand could save billions 
of pounds for the energy industry – without unpopular changes in 
behaviour or higher energy prices. 

Why are demand reduction programmes so unpopular? The Meter study, led 
by Dr Phil Grunewald, may have identified a reason: we enjoy using energy. 
At times when people use most energy, they report that the activities 
they are undertaking are more enjoyable. This may come as a surprise to 
anyone thinking of electricity use in relation to household chores. Perhaps 
we shouldn’t be surprised. Electricity affords us convenience and luxury at 
remarkably low cost.

For many uses the willingness to pay for energy services is substantially 
greater than the cost. At music festivals people pay £4 to have their phone 
recharged. This is 10,000 times more than they would pay at home – and 
still they smile when handing over the money in exchange for a charged 
phone. If we want to reduce demand, simply increasing prices may therefore 
not always be effective.
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And reducing demand might not always be what is needed, 
either. The world of energy is undergoing a revolution. 
Renewables have reached the tipping point where they 
become cheaper than conventional fossil fuel power 
stations in many parts of the world. For their successful 
integration it would be helpful to have more flexibility in 
our demand, either through storage or by making demand 
itself more flexible in time. Otherwise we will rely on 
expensive and polluting backup generation for a long time 
to come.

The ECI’s energy research is about understanding this 
change. In the innovative METER study we explore how 
households use energy and if the 
timing of demand can be changed 
to better suit the availability of 
renewable generation, without 
jeopardising the valuable services 
energy provides for individuals and 
society.

This research affords us fascinating 
insights into the relationship between 
energy use and everyday life. Study 
participants record their activities 
(and enjoyment) with an app, while 
we collect high resolution electricity 
readings.

Firstly we can learn what patterns 
of activity lead to high energy use 
at time of system peak demand. These are the most critical 
periods, especially in low carbon systems. 

With carefully designed interventions we test which 
households are able to reduce demand during these periods 
and how. Higher electricity prices during peak demand 
are the favoured option by many economists. While such 
time-use tariffs have seen some success in trials (up to 10% 
reduction, but not necessarily during the highest peaks), 
our insights into the activities behind electricity demand 
may inform instruments that are less blunt. Creative new 
business models and policy approaches could reshape the 
timing of demand, based on a better understanding of what 
actually drives our demand for electricity.

It also allows us to understand trends in energy use. 10 
years ago the ad-break during one highly-anticipated 

Coronation Street episode triggered millions of kettles to 
come on at the same time, causing serious challenges to the 
grid. On-demand television has blurred this effect in a very 
system beneficial way. 

Now electric vehicles threaten to introduce an even worse 
pick up when people return home from work at just the 
time our system is already under strain. The good news: 
our research suggests that the majority of electric vehicle 
owners charge at night when demand is lower and low 
carbon electricity is available. They do this not necessarily 
for lower prices, but simply because the default settings of 
their charging software encourages it.

This flexibility in the timing of 
demand could save billions of pounds 
for the energy system. In some cases, 
we may even want to encourage 
activity patterns or technologies that 
use more energy, such as combined 
washer-dryers. It turns out that 
leaving wet clothes in the machine 
over-night is a strong disincentive to 
running a washing machine at night. 
While a narrow focus on demand 
reduction would suggest that washer-
dryers should be discouraged, the 
added flexibility in their time of use 
could make them quite attractive for 
future systems. 

This research suggests another promising opportunity to 
change demand: there is a twist to the overall trend that 
enjoyment goes up with electricity consumption – the most 
enjoyable activities actually use less energy. Among them 
are socialising, reading and sleeping. Perhaps we should 
encourage more of those, resulting in happier people with 
less energy demand.

METER 
Dr Philipp Grünewald received a five-year Engineering 
and Physical Sciences Research Council (EPSRC) Early 
Career Fellowship in 2015, which funds the METER 
project – a national research endeavour to understand 
what we use electricity for.

“ Creative new business 
models and policy 
approaches could reshape 
the timing of demand, 
based on a better 
understanding of what 
actually drives our demand 
for electricity.”
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The future of small islands:  
Solar power, sea and sand?

A global transition to carbon-free clean energy could be a matter 
of survival for small island states that are threatened by rising 
sea levels due to climate change. Doctoral researcher Kiron Neale 
travels to the Hawaiian solar super-power island, Oahu, to learn 
lessons in how best small islands can transition to renewables.

Small islands’ geographical locations provide both energy opportunities and 

challenges. Many islands are positioned near the equator which provides 

them with an abundance of powerful solar energy just waiting to be tapped. 

A further impetus to adopt new energy technologies is the isolation of small 

islands – they are often set within vast oceans. Importing energy is not cheap 

or easy.

Trinidad, the small island from where Rhodes Scholar and Doctoral 

researcher Kiron Neale originates, is an anomaly when viewed in comparison Ph
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to its neighbours. It has one of the world’s greatest resources of petrocarbon 

(by island standards) and, as Trinidadians benefit from subsidised energy 

bills, changing their energy culture is more of a challenge.

When Neale created a ‘solar power’ index of 79 locations, as part of his MSc in 

Environmental Change and Management at ECI, the American state of Hawaii 

came top of the list. It had the best natural and political climate for solar 

power growth. “Oahu is a location with a lot of great lessons to offer other 

island states,” says Neale, who is now dedicating his research to studying how 

small islands shift to solar power.

The core purpose of Neale’s research is to identify the best small island solar 

power practice and share it with Trinidadian policy makers.

Oahu and Trinidad have stark differences in their energy policies. Their 

renewable energy targets are 100% by 2045 and 10% by 2021 respectively. 

Oahu, having incentivised solar power uptake with a 1:1 tariff scheme called 

Net Energy Metering (selling and buying back electricity at the same price), 

now has over 47,000 photovoltaic (PV) systems installed on the island; NEM is 

but one policy used to achieve this.

When interviewing energy industry and government professionals about 

Oahu’s energy policy, Neale uncovered some unforeseen side effects of their 

clean energy revolution. There were safety concerns by some when, at peak 

sunlight, the grid could become saturated with electricity.

As wealthier households are more likely to invest in the PV technology, Neale’s 

work sheds light on a broadening of the gap between the rich and the poor. 

Those with panels made money from them and those without were hit with 

rising bills.

Kiron believes the message is clear for other islands states such as 

Trinidad. “I would advise Trinidad to develop a solar power policy that 

avoids further deepening inequity,” Kiron explains. “There are currently 

missed opportunities because islands are not talking to, and learning 

from, one another,” he says. “I would to love my research to be considered 

by the Trinidadian government – that’s why I’m doing this, because I 

want to see change. I want Trinidad to adopt sustainable energy policy 

recommendations.”

This article was originally published by the School of Geography and the 
Environment as a SoGE Spotlight on Research.
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Pollution from cars and vans  
costs £6billion per year in  
health damages

A new ECI led collaboration has shed light on the damaging health 
consequences of Britain’s car addiction – revealing that it is likely 
costing our NHS and society in general more than £6 billion per year.
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Commissioned by Global Action Plan, and conducted in collaboration with 
the University of Bath, the researchers’ in-depth analysis found for the first 
time that the health costs related to diesel cars are significantly higher than 
petrol, electric and hybrid vehicles.

In fact, the findings reveal that the health damage effects associated with 
diesel vehicle emissions are around 20 times more than electric vehicles 
and at least five times more than those associated with petrol vehicles 
– with exposure to PM2.5 and NOX linked to an estimated 40,000 early 
deaths.

The ECI’s Dr Christian Brand, who led the research, said: “Cars and vans are 
responsible for 10,000 early deaths each year and diesel vehicles are the 
main problem unfortunately. The valuation of health effects associated with 
diesel vehicles are at least five times greater than those associated with 
petrol vehicles and around 20 times greater than battery electric vehicles. 
These results raise important questions as to how best to develop effective 
and fair air quality and transport strategies in urban areas.”

Global Action Plan have also produced a league table highlighting the 
English regions that contribute the most to the cost of vehicles to the NHS. 
London and Birmingham top this table, with London’s vehicles bill to the 
NHS totally £605 million per annum, and Birmingham £150 million.

Dr Alistair Hunt, Lecturer in Environmental Economics, University of Bath, 
said: “Our research for the first time illustrates the individual cost that each 
car and van has on the NHS and wider society. Every time these vehicles 
are driven, they are having a significant impact on our health, equivalent to 
£7,714 for an average inner London car over its lifetime.”

The research has, for the first time generated location-specific per vehicle 
costs calculated for cars and vans. The team used the DEFRA and COMEAP 
impact analysis, alongside fleet make up, pollutant emissions and miles 
driven to create a robust model of individual vehicle damage costs.

Chris Large, Senior Partner, Global Action Plan, said: “This report clearly 
illustrates the true cost of air pollution from each petrol and diesel car and 
van, particularly in inner cities. Swapping 1 in 4 car journeys in urban areas 
for walking or cycling could save over £1.1 billion in health damage costs 
per year. Switching 1 million cars from diesel to electric would save more 
than £360 million per year in health costs from local air pollution.”
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Food
Within our food programme, we view food production 
and consumption as part of a complex system with 
multiple actors, ethical considerations, and consequences 
for the environment and society. This ‘food systems’ 
lens, helps us to organise our thinking about how the 
different food system actors can come together to 
improve food security and health outcomes at a reduced 
natural resource and environmental cost. 

Our vision is to use this integrated food systems 
approach in our training and research to help a wide 
range of stakeholders to develop and implement better 
food systems policy and practice, and with the ultimate 
goal of improving the sustainability and resilience of 
food systems.
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Highlights

Dr John Ingram coordinates 
the UK Government’s 
‘Global Food Security’ £14.5 
million fund, comprising 
ten projects which aim 
to help policymakers and 
practitioners optimise the 
resilience of the UK’s food 
system to environmental, 
biological, economic, social 
and geopolitical shocks.

Our expertise in the use of
 ‘scenarios methodology’ to 
understand food security 
issues is being applied to 
a new partnership aimed 
at identifying ways for 
Bangladesh to meet the 
Sustainable Development 
Goals of achieving zero 
hunger and zero emissions.

Our innovative food systems 
training programme, IFSTAL, 
entered its fourth year 
in October 2018, having 
built a network of 1250+ 
food systems thinkers 
in universities and the 
workplace.

Dr Monika Zurek is leading 
a research team in mapping 
the EU food system for 
the Horizon 2020 project 
SUSFANS, which will enable 
stakeholders to assess the 
sustainability and nutrition 
security across the EU. 

Dr Tara Garnett continues 
to lead the Food Climate 
Research Network (FCRN) 
– to inform and connect 
stakeholders on food systems 
research and sustainability. 
A major output for 2017 
included a definitive report 
into whether livestock help to 
mitigate climate change.

We embarked on a major 
capacity building GCRF 
project with IIED in 2018, 
using our knowledge of 
scenarios to address systemic 
development challenges in 
African agriculture.
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Learning differently: Collaborative 
food systems teaching 

A new approach to learning has been piloted through our innovative 
IFSTAL programme. Working alongside workplace practitioners and 
academics in the five partner institutions, higher education students 
have been equipped with the tools and knowledge to tackle global 
food system challenges. 

Forget the lecture theatre, forget essays and assignments, because with 
IFSTAL we are doing it differently. We take a ‘round table’ approach to 
learning with the aim of delivering traditional university teaching hand-in-
hand with the workplace. This is to ensure the teaching is relevant to the 
multitude of workplace roles where the students may eventually end up. To 
achieve this we offer a diverse and highly interactive teaching programme, 
delivered jointly by academics and workplace representatives from across 
the sector. It is voluntary, complementing students’ more disciplinary degree 
studies.
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IFSTAL 
IFSTAL has worked with many 
students from the Global South 
during the first three years. In 
summer 2018 we launched our 
first intensive non-UK training 
course, hosted by the University 
of Ghana and attended by 
30 participants from over 90 
applicants. 
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@rosinaborrelli Systems 
thinking often used in disguise 
by organisations but you can use 
your learning to help bring about 
change #IFSTAL

@CharlotteSRich Have never 
really thought about food security 
outside of agriculture. Eye-opening 
stuff at #IFSTAL inaugural lecture. 
#foodsecurity

@DruSalite Dietary choice can 
reduce the energy, carbon and 
water impact of foods #ifstal

IFSTAL Workplace partner “To 
have people who have a sense of 
their role within the system and 
how they collaborate with other 
actors is a very valuable skill” 

@georginechi How can shifting 
from a consumer to citizen 
mindset accelerate the shift to fair, 
sustainable food systems? We all 
have responsibilities.

IFSTAL
IFSTAL is a learning community 
and interactive resource designed 
to improve postgraduate level 
knowledge and understanding of 
the food system. Led by the ECI, 
with core funding from the Higher 
Education Funding Council for 
England (HEFCE), IFSTAL brings 
together expertise and experience 
of faculty and students from 
five leading higher education 
institutions.  

As currently functioning, the food system is leading to numerous 
environmental, health and ethical challenges; it cannot be fixed with one 
area of expertise. Over 50% of the world population are consuming poor 
diets; extreme weather events are revealing vulnerabilities in food supply 
chains; global demand for food is ever increasing and yet food waste is 
endemic throughout many societies. Systemic failings are often perceived 
to be only related to the production and supply of food, but are in reality 
embedded within broader political, economic, environmental, social and 
cultural contexts. It is against this background that we developed and 
lead the multi-university ‘Innovative Food Systems Teaching and Learning’ 
(IFSTAL) programme, as a new approach to better equipping tomorrow’s 
food-system work force. IFSTAL’s aim is to embed within the food sector 
the knowledge, tools and perspectives needed to tackle these major food 
systems challenges.

Five higher education institutions form the IFSTAL collaboration, comprising 
postgraduate students from over 45 disciplines to foster inter-institution 
training and learning on the food system. IFSTAL is not trying to repeat 
what the traditional courses are offering, but add a new dimension and 
applied skills learning. Over the first three years we have grown the IFSTAL 
food systems thinkers community to over 1250, comprising students, 
alumni and workplace practitioners. The students from the host universities 
come together through physical and online platforms; through mentoring 
programmes, skills workshops and webinars over each one-year programme. 

In an end-of-year Summer School, IFSTAL students work on ‘real world’ 
problems set by workplace representatives. This has the benefit of the 
‘solutions’ being tested with leading experts and company representatives, 
and potentially even adopted or explored as a result. For example, one 
project in 2017, set by an Iceland plc representative, tasked the students to 
explore ideas for reducing plastic in their food chains.

Through IFSTAL, students graduate with their core skills supplemented 
by a broader understanding of the whole food system, and where their 
specialism fits; they are demonstrably more employable.
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Shocks, stress, and choice:  
How can we develop a more 
resilient food system?

Dr John Ingram discusses the different strategies for addressing 
food system resilience and the new opportunities that can be 
created in the food sector.

One of the great human achievements over the last half-century is that 
advances in global food production have largely kept pace with global 
demand. Today, around 6 billion people are not hungry, up from about 2 
billion 50 years ago.

But there are still about 1 billion hungry people and at least 2 billion 
more lacking sufficient nutrients. There are also, paradoxically, more than 
2.5 billion people who are overweight or obese. Gone are the days when 
malnutrition implied hunger.



49

Global Food Security
Global Food Security, the UK 
cross-government programme 
on food security research, 
has launched a £14.5million 
interdisciplinary research 
programme “Resilience of the UK 
Food System in a Global Context’. 

Co-designed by funders and 
stakeholders, and coordinated by 
Dr John Ingram, the suite of ten 
projects aim to help policymakers 
and practitioners optimise the 
resilience of the UK’s food system 
to environmental, biological, 
economic, social and geopolitical 
shocks. 

But with population growth and increasing wealth in a strongly-emerging 
middleclass in many nations, food demand will continue to rise in coming 
decades, as it has in the past fifty years.

Much of the change in food demand today is linked to urbanisation, with 
consumers having easier access to a wider range of ‘empty calories’ like 
cakes, crisps, burgers, and chips. If diets for the increasingly-wealthy 
continue to move towards more processed foods there will be significant 
negative impacts on diet-related disease, such as diabetes and heart 
disease. We also know that this trend in current food system activities 
will continue to have a detrimental impact on the natural resource base. 
Without radical changes to the methods of production, satisfying the 
increasing demand will lead to massive environmental degradation ad 
further undermine the natural resource base upon which our food security 
depends.

And it will be the poor and the marginalised who will be affected first and 
most severely.

The challenge ahead is to achieve food security for a growing, wealthier, 
urbanising population, against a background of climate change and natural 
resource depletion, and alongside changes in socio-economic-cultural 
conditions.

Some of these changes are gradual, like global mean temperature increase, 
sea level rises, and demographic changes. These can be thought of as 
‘stresses’. Others changes are sudden, and include things like extreme 
weather events, financial market crashes, disease outbreaks, and conflict. 
These can be thought of as ‘shocks’.

So, how do we increase the resilience of this changing food system to 
withstand these stresses and shocks?

A resilient system
There are three widely acknowledged characteristics that would contribute 
to creating a resilient food system:

First, robustness: the food system needs to be able to resist disruption. 
For example, developing more heat-tolerant crops that will be able to 
resist drought; or strategic grain reserves; and stronger food distribution 
infrastructure (like harbours and railways) in case transport links are cut-
off, leaving communities isolated. This requires considerable political and 
financial investment.

Second, recovery: the food system needs the ability to recover and return to 
desired outcome following disruption. This might include re-instating crops 
or physical infrastructure, and emergency food distribution systems. Having 
a strong ability to recover requires contingency planning and funding.
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Third, re-orientation: the ability of food system actors to accept alternative 
outcomes following disruption.

Aiming for any of these notions of resilience requires re-organisation: 
The need to make changes in the system so as to deliver desired 
outcomes. This is commonly termed ‘adaptation’ and food system examples 
include changing farming systems, diversifying sources of primary 
ingredients, diversifying food chain operations and better-buffered market 
infrastructure. This often requires lateral thinking.

A new diet
Understanding ‘re-orientation’ depends on considering carefully the food 
security definition: ‘when all people, at all times, have physical, social and 
economic access to sufficient, safe and nutritious food that meets their 
dietary needs and food preferences for an active and healthy life’. Ph
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Key words here are ‘sufficient’ and ‘preference’. Sufficient means enough for 
a given purpose, i.e. the right amount. Changing consumption patterns to 
reduce the physiologically-unnecessary (and unhealthy) over-consumption 
would increase food system resilience due to the system not having to 
produce so much food in the face of perturbations. Changing consumer 
preferences (in other words, accepting a different diet composition) would 
also increase food system resilience due to accepting a diet less dependent 
on foods more susceptible to disruption, or which have high-environmental 
impact. These kinds of change would reduce the risk of undermining the 
long-term ability of the natural resource base to produce food.

Increases in both population and wealth create more demand. Elements of 
‘robustness’, ‘recovery’ and ‘re-orientation’ will all be important components 
of increasing food system resilience. However, an extrapolation of recent 
and current consumption patterns over coming decades due to increases 
in both population and wealth, together with the potential stresses and 
shocks, indicates that a radical shift in consumption patterns of the ‘over-
consumers’ is needed. So, while there is a clear need to develop more 
productive food producing systems that are more environmentally benign, a 
major advance also needs to be made in the demand side of the equation.

‘Re-orientation’ could also be seen as ‘transformation’ – and ultimately it is 
this that could prove to be the most important. In an age of urbanisation, 
increasing wealth and easy access to processed foods with ‘empty calories’, 
consumer ‘re-orientation’ is vital in transforming the demands made on the 
food system more broadly in order to make it more resilient.

We therefore need to think of ways not only of how to better understand 
food system reactions to stresses and shocks, but also how to actively 
facilitate transformations and manage food system resilience with multiple 
goals in mind.

All four ways to consider resilience challenge the food sector, but they 
also offer tremendous opportunities: new methods for primary production; 
primary and secondary processing, marketing and retail; new, more 
environmentally-benign formulations aimed at emerging markets; and 
new professionals coming into the sector equipped with food systems 
‘thinking’ to help maintain vibrant enterprises. Identifying and seizing these 
opportunities will be increasingly important as the nature of stresses and 
shocks become ever clearer.

 

This article was written by Dr John Ingram and based on an article originally 
published on 5th December 2017 on the Global Food Security website.

“ These exciting and 
innovative solutions will 
help the UK food industry 
be better prepared and 
help provide food security 
to millions around the 
world.”
Science Minister, UK 
Government, Jo Johnson
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Pathways to a low-carbon, 
hunger-free Bangladesh

Bangladesh has made impressive strides towards meeting global 
development goals but with climate change posing a major threat, 
can the drive for food security be delivered without compromising 
their ambitions for a low carbon economy?

Bangladesh is described as one of the biggest development success stories in 

Asia, heralding a sustained GDP growth rate of over 7%. Bangladesh was one of 

the few countries to meet most of the targets of the Millennium Development 

Goals; food insecurity in terms of access to calories is at an all-time low; 

and there are 23 million students in school and college, half of them girls. 

Development success has been people-centered and broad-based. 

Given this success, it would be nice to think the next few decades will 

mimic the last. But it is risky to assume things will continue on the same 

trajectory. Bangladesh’s successes have been built upon the drive and steady Ph
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determination of many in government and civil society – over half a century 

– to improve the state of the nation. As the government plans for the future, 

it is worthwhile to think back to the past. Could anyone have imagined the 

prevalence of smartphones in 1995? Or the extraordinary rise of renewable 

energy? Now societies everywhere are seriously contemplating the difficult 

issues raised by self-driving cars and robots replacing workers. But who can 

reliably say just how far and how fast those trends will go in even just the next 

decade? 

We know that technological, environmental and economic convulsions 

will inevitably happen. We just do not know quite what or when. We live in 

uncertain times, and it is best we be prepared. We also know that despite its 

development success so far, Bangladesh has a long way to go, and progress 

cannot be assumed. 

Scenario planning
To help understand how to usefully think about the future, a new 

initiative started recently. The ECI, Oxfam GB, Oxfam Bangladesh and 

the International Centre for Climate Change and Development (ICCCAD) 

came together in Dhaka to run a scenario-building process for stakeholders 

working in both the food system and climate change sectors. 

Scenario-planning involves imagining different development trajectories for 

the future in order to make wiser choices today. Developed first during World 

War Two and now widely used in business and industry, scenario-planning 

is a tool that helps governments and development agencies create plans 

that are resilient under different future social, economic, cultural, political, 

environmental and technological conditions.

The challenge
A group of some 30 experts came together for two days of discussions in April 

2018. After much deliberation, they concluded that the crucial components 

that underpin or undermine progress on development – with an especial 

emphasis on future food security – are two-fold: the status of governance, 

and the status of the environment. As a result, they began to sketch out four 

potential scenarios that might describe Bangladesh in 2041. Briefly, these are:

Scenario #1: Green Road
Good governance, good environment. This envisages a new Bangladesh 

where better governance is key to improving food security and reversing 

current trends in declining soil and water health. But would, say, a shift 

towards agro-ecology or land reform involve difficult tradeoffs with food 

production and profit targets? 

Zero-Zero
The ‘Zero-Zero’ project was funded 
in 2017 by the UK’s Economic 
and Social Research Council and 
Department of International 
Development under its path-
breaking Development Frontiers 
scheme for innovative research on 
poverty alleviation.

ECI’s Dr Monika Zurek will help 
pioneer methods to aid decision-
makers and stakeholders from a 
broad range of civil society and 
the food industry, to identify 
ways in which Bangladesh can 
achieve both the Sustainable 
Development Goal of zero hunger 
and the goal of a low carbon 
economy as envisaged by the 
Paris Agreement on climate 
change.

The project builds on our 
longstanding expertise in 
applying scenarios methodology 
to understanding food security 
issues. 
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Scenario #2: Middle road
Good governance, bad environment. Suppose governance improved but 

climate change impacts and environmental degradation were inexorable. 

These could challenge the capacity of even good governance to do much 

more than simply reduce the human impacts. 

Scenario #3: Divided road
Bad governance, good environment. Suppose that there was a big change 

in direction towards a development model more akin to that of South-East 

Asian countries. In this scenario, social and economic inequality might 

become much more pronounced, including access to food. How good or 

bad your environment is might depend on where you sit in society. 

Scenario #4: Rocky road
Bad governance, bad environment. Political and environmental shocks see 

Bangladesh’s development trajectory take a sharp downward pitch. The 

threat of famine re-emerges. 

These scenarios are by no means supposed to be probable; but they are meant 

to be plausible. They are also deliberately labelled as extremes; the future will 

almost definitely be much more muddled, and include elements of all four. 

But their purpose is to push policy makers and planners to realise that the 

future world may be very different to the world we find ourselves in today.

For instance, if the coal market has plummeted by 2041, what does it mean for 

current government investment into coal energy? Do current plans hold in a 

world where coal is more expensive and renewable energy more affordable?

What about food systems? Will people be eating rice at the same rate as now? 

Or will palates be more diverse? Will we be 3D printing our food, a technology 

that seems astonishing but is already possible? And what might be in that 

food? 

Some scenarios may seem fantastical, but they are a useful method for 

opening the minds of politicians, planers and the people. Good planning 

requires the willingness to learn, to be flexible, and to change. 

Article was written by project partner John Magrath (Oxfam) for the Dhaka 
Tribune. Ph
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Is grass-fed beef good or bad  
for the climate?

An international research collaboration led by Dr Tara Garnett 
has revealed that the belief that grass-fed livestock are good for 
the environment may be misplaced. The newly published report 
suggests that not only are cattle pastures not a climate solution, 
they directly contribute to the problem.

Beef gets a bad press, environmentally speaking. We’re bombarded with 
reports highlighting its high carbon footprint accompanied by images of 
belching cows and devastated rainforests.

But is all beef bad? Some argue that beef from grass-fed cows has higher 
welfare, nutrition and other credentials than meat from animals that eat 
intensively farmed, high-protein feeds. Most cattle get a mixture of such 
feeds and grass. Many also argue that purely grass-fed cows not only 
produce less emissions than those fed soy or grain, but that they can even 
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Food Climate Research 
Network
The ECI hosts the Food Climate 
Research Network, led by Dr 
Tara Garnett, to conduct and 
communicate research on food 
systems and sustainability. 

help absorb carbon from the atmosphere (grass uses up carbon from the 
air via photosynthesis). Dr Tara Garnett and colleagues have produced a 
new report for the Food Climate Research Network that shows the evidence 
suggests otherwise.

Most studies conclude that if you look at the amount of land used and 
greenhouse gas emissions produced per kilogram of meat, pasture-based 
cattle actually have a greater climate impact than animals fed grains and 
soy. This is because commercial feeds tend to be less fibrous than grass, 
and so cows that eat them produce less methane (through belching and 
flatulence), which is a potent greenhouse gas. Animals in more intensive, 
grain-fed systems systems also reach slaughter weight faster than grass-fed 
animals do, so emissions over the animal’s entire lifetime are lower.

However, some academics and many within the alternative farming 
movement challenge these conclusions. They say that these studies only 
factor in one side of the greenhouse gas emissions equation: the animals’ 
emissions. Inspired by ideas such as ecologist and farmer Allan Savory’s 
principles of “holistic grazing management”, they argue that if you graze 
cattle in the right way, their nibbling and trampling actions can actually 
stimulate the grass to put down deep roots and actively remove carbon 
from the atmosphere. This is plausible under certain circumstances, which is 
why we considered it in our report.

Some even argue that the amount of carbon removed by this type of grazing 
can actually exceed the cattle’s total emissions. In other words, they should 
be seen as an essential part of the climate solution.

Advocates of grass-fed cows also point out that methane gets broken down 
in the atmosphere after about 12 years, so it’s only a temporary problem. 
These and other arguments are even leading to moves to award carbon 
credits to grazing initiatives.

The evidence
So are these claims justified? We decided to sift through the evidence to 
find out. We recognised that the grass-fed issue is about multiple social, 
ethical and environmental concerns but we decided to focus on just one 
concern: climate change. We asked one question: what is the net climate 
impact of grass-fed ruminants, taking into account all greenhouse gas 
emissions and removals? Ph
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We found that well-managed grazing in some contexts – the 
climate, soils and management regime all have to be right 
– can cause some carbon to be sequestered in soils. But, the 
maximum global potential (using generous assumptions) 
would offset only 20%-60% of emissions from grazing cattle, 
4%-11% of total livestock emissions, and 0.6%-1.6% of total 
annual greenhouse gas emissions.

In other words, grazing livestock – even in a best-case 
scenario – are net contributors to the climate problem, as 
are all livestock. Good grazing management cannot offset its 
own emissions, let alone those arising from other systems of 
animal production.

What’s more, soils being farmed using 
a new system of management (such 
as grazing), reach carbon equilibrium 
(where the carbon that flows into 
soils equal carbon flows out), within 
a few decades. This means that any 
benefits from grass-fed cows are 
time-limited, while the problems of 
methane and other gases continue for 
as long as the livestock remain on the 
land. Plus, a change in management 
or climate – or even a drought – can 
overturn any gains.

As for methane, the argument that 
its impact is temporary and so 
not important is flawed. While the 
warming effect of any given pulse 
of methane is temporary, the total warming impacts will 
continue for as long as the source of methane remains. 
Methane will be emitted and continue to warm the 
planet as long as cattle are still reared. The problem only 
disappears if ruminant production is abandoned.

How we use land is also changing, which poses new 
challenges. Grazing ruminants have historically driven 

deforestation and the carbon dioxide emissions associated 
with it. But today, demand for soy and grains to feed pigs, 
poultry, and intensively reared cattle poses a new threat. 
This drives the conversion of grassland to grow such grains 
and the release of carbon stored in it.

That said, ruminants are still implicated. Forests are still 
cut down while grasslands are being intensified to support 
more livestock farming. This means using fertilisers or 
planting legumes (which cause nitrous oxide emissions), 
on top of the methane the animals produce. In other 
words, whatever the system and animal type, rising animal 

production and consumption is 
driving damaging changes in land 
use and associated release of 
greenhouse gases.

The priority for now and coming 
years is to figure out the least 
bad environmental way of using 
land and other resources to feed 
ourselves and meet our other 
developmental goals. We need to 
question the common assumption 
that high levels of consumption in 
affluent countries, and rapidly rising 
demand in developing countries, are 
inevitable. The more that demand 
for meat increases, the harder it will 
be to tackle our climatic and other 
environmental challenges.

This article was first published in The Conversation, 3rd 
October 2017. Written by Tara Garnett (Food Climate 
Research Network).

“ Grazing livestock – even 
in a best-case scenario 
– are net contributors to 
the climate problem. Good 
grazing management 
cannot offset its own 
emissions, let alone those 
arising from other systems 
of animal production.” 



Water
Our water programme addresses the risks of water 
insecurity from river basin to global scales. We research 
water scarcity, floods and their impacts on ecosystems, 
society and the economy. Our work spans analysis of 
the climatic drivers of water-related risks, impacts and 
adaptation responses, and the governance of water 
systems.

Our analysis helps decision makers understand the 
implications of possible adaptations to water resource 
systems and their robustness to a range of future 
conditions. 
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Professor Jim Hall and 
Dr Edoardo Borgomeo 
receive the prestigious 2018 
Prince Sultan Bin Abdulaziz 
Water Management and 
Protection Prize for their work 
on decision making under 
uncertainty.

In collaboration with 
water industry stakeholder, 
Atkins, we delivered the 
Water Resources Long-Term 
Planning Framework for 
WaterUK, the first attempt 
to consider a national 
approach to water resource 
management in the UK.

Dr Luke Harrington and 
colleagues develop a new 
climate-inequality tool 
to quantify the uneven 
distribution of extreme 
weather events, such as 
droughts and flooding, around 
the globe.

The first long term view of 
the UK’s infrastructure by 
the National Infrastructure 
Commission is under-pinned 
by analysis from our ITRC 
NISMOD model, which 
provides a unique capability 
to simulate Britain’s national 
infrastructure in the future.

Dr Raghav Pant and 
colleagues assessed the 
possible impacts of climate 
change – including flooding 
– on Britain’s High Speed 
2 railway line, leading to a 
new guidance methodology 
to inform its planning and 
design.   

Through the MaRIUS project, 
the ECI have developed an 
innovative water resources 
simulator to assess the 
impact of drought on public 
water supplies, at a number 
of scales, from the Thames 
Catchment to country level. 

Highlights
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Will London run out of water?

With extreme flooding and droughts becoming a more and 
more common occurrence across the UK, researchers from our 
MaRIUS programme have addressed how to prevent London from 
experiencing severe water shortages in the Future. 

In early 2018, an unusual weather pattern dubbed the Beast from the 
East covered much of Britain in heavy snow. But once the beast had 
passed, things soon returned to normal and, at the beginning of March, the 
temperature in London jumped by more than 10C in just two days. Water 
pipes that had been frozen solid quickly thawed, and the sudden flood 
soon overwhelmed the capital’s creaky infrastructure, causing many pipes 
to burst. More than 20,000 homes in the city were left without water, and 
residents had to queue for handouts. Ph
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MaRIUS
The ECI led MaRIUS (Managing 
the Risks, Impacts and 
Uncertainties of drought and 
water Scarcity) programme 
examined the risk and impact of 
drought in the UK upon people 
and the environment. Headed 
by Professor Jim Hall the project 
involved collaborations across 
Oxford, Bristol and Cranfield 
Universities, the Met Office and 
CEH.

Stakeholders including the 
Environment Agency and WaterUK 
are exploring adopting the 
MaRIUS water resources model 
to inform the UK’s national 
water needs, both today and 
in the future, and to help the 
water industry plan and deliver a 
resilient and secure supply. 

Could this become a common sight in future? The UK’s Environment Agency 
certainly thinks so, as it warns in a new report that England could suffer 
major water shortages by 2030 and that London is particularly at risk. The 
BBC agrees, placing London on its recent list of 11 cities most likely to run 
out of drinking water along with the likes of Cape Town, where an ongoing 
water crisis has caused social and economic disruption.

At the ECI, colleagues have addressed the question of how to prevent 
London from becoming the next Cape Town. Our research shows that if 
no action is taken the city is indeed set to experience more frequent and 
severe water shortages in the future. This is mainly down to population 
growth, but climate change complicates things further as it will mean more 
frequent and intense droughts.

In agreement with the plans 
developed by Thames Water – 
the private utility responsible 
for providing water and sewage 
services for most Londoners – our 
research shows that aggressive 
demand management to reduce 
consumption and losses in 
the distribution system (called 
leakage) is a priority to be 
implemented immediately. But 
reducing leaks from London’s old 
water pipes is not an easy task.

Over the past few years, Thames 
Water has missed its leakage 
reduction targets. In 2017, the 

failure to meet these leakage reduction commitments cost the water 
company an £8.55m fine from the water regulator, only a fraction of the 
£100m the water company paid investors in dividends in the same year. 
Recognising the scale of investment and effort required, the company now 
says it is directing all its resources towards upgrades and maintenance 
rather than dividends.

But there are limits to what can be achieved just by fixing leaky pipes or 
getting people to water their lawns less often. Though such measures are 
useful, they will not safeguard London’s water supplies against the more 
extreme combinations of growth and climate change.

Water recycling
Instead, the city’s water managers have been thinking about innovative 
ways to augment supplies. Potential solutions include building new 
reservoirs or transferring water from other parts of the country. 

“ Compulsory water meters 
for a large part of the 
country is an option we 
should be considering, 
but regulators are 
reluctant and the 
Government is cautious 
about imposing them.”
Professor Jim Hall
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More radically, London could start recycling its wastewater back into 
the river Thames. This would involve advanced treatment of wastewater 
from a sewage treatment works that is then returned to the Thames river 
downstream of an abstraction point. This would allow for more abstraction 
upstream, without compromising the environment’s water needs.

How should London choose between these different alternatives? The city 
needs something that’s not too expensive, that keeps residents happy with 
the price, taste and appearance of the water, while also reducing the risk of 
the taps running dry.

My colleagues and I looked at the various options – new reservoirs, water 
transfers, desalination and recycling – and the model we developed shows 
that the recycling of treated wastewater back into the river makes most 
sense from an economic and risk reduction standpoint.

Water recycling works in Singapore, where water is reused time and again, 
thus closing the loop between supply and demand – an example of the 
circular economy.

Yet all this requires a change of thinking. Traditionally, investments in new 
pipes or reservoirs are based on estimates of future water availability and 
needs. These estimates are based on past observations, which means that 
water engineers look at how much rain there was in the past and then 
assume that there will be as much in the future. Typically, this results in 
infrastructure that delivers a secure supply of water at the lowest cost 
possible – under “normal” conditions.

However, the future will be significantly different from anything imagined 
when water supply systems were first built. We will have to leave more 
water in the rivers for aquatic ecosystems to thrive. We will have to deal 
with more erratic rainfall.

To prevent London from becoming the next Cape Town, individual residents 
will have to use water as wisely as possible. And their water managers 
will have to focus on what will work even in an era of significant climate 
change.

 

This article was first published in The Conversation, 24th May 2018. Written 
by Dr Eduoardo Borgomeo (Environmental Change Institute).
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Postponing Day Zero:  
Investment in water  
efficiency will keep  
taps running

California, Brazil and South Africa have 
all recently experienced major drought, 
threatening serious disruption to supplies 
for major cities (‘Day Zero’ events). How 
can England prepare for drought without 
harming the environment or driving up 
water charges? 

Many people find it hard to believe that a country 

so blessed with rain as England would have any 

need to undertake intensive water conservation 

measures. But,contrary to popular opinion, the 

United Kingdom isn’t as wet as some believe. In 

fact, some parts of England have rainfall rates per 

person as low as the world’s most arid regions, such 

as the Middle East.

Convincing people to use less water and investing in 

long-term leakage reduction solutions will be critical for 

the avoidance of drought-induced interruptions to water 

supplies for large numbers of businesses and households in 

England.

Additional consequences of failure to act would include 

high costs for new infrastructure, such as for desalination or 

transfer pumping, while the extra energy this uses may mean 

additional carbon dioxide emissions. These stark conclusions 

are the headline results from recently published research 

into future-proofing England against the spectre of severe 

drought.

This twin-track approach represents a bold challenge to the 

water engineering community. Technological and social 
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solutions to address leakage and demand reduction already 

exist, with many currently implemented in the UK or 

overseas.

Smart metering, available on a voluntary basis in much of 

England, can drive down the costs of finding and managing 

leaks, as well as encouraging reduced use of water. Satellite 

and remote-sensing technologies pioneered in drier parts of 

the world, like Israel and California, can be used to identify 

leakage sites.

The sheer number of people in the relatively small urban 

areas of England require an enormous amount of water. 

Unfortunately, while many of the most densely populated 

areas are in the South and East, much of the rain falls in 

the North and West. One regularly proposed answer to this 

problem is to transport water across the UK, in particular 

from Wales and Scotland, to support temporary dry 

conditions in the Southeast of England. Could this pipeline 

idea be a solution? Maybe technologies such as desalination 

could be used? Or the development of a new generation of 

larger reservoirs? What about increasing the efficiency of our 

existing water system?

Developing solutions to meet England’s future water needs 

calls for a national perspective, which can answer strategic 

questions about our water infrastructure strategy. Using 

our purpose-built National Infrastructure Systems Model 

(NISMOD) we assessed all of the different investment options 

available to England’s water companies for future-proofing 

the country’s water supplies. With a twist. We included 

the options available to individual companies, such as 

reservoir extensions and desalination plants, alongside 

options requiring a national perspective, such as inter-

company transfers and demand management campaigns. 

And we pitted all such options against the spectre of future 

uncertainty around climate change and population growth.

We termed this analysis ‘navigating the water trilemma’ as 

it involved finding solutions that not only provided England 

with future water security but solutions that were also 

affordable and did not put too great a strain on the natural 

environment. This study highlighted the value of the flexible, 

‘trilemma-friendly’ options like leakage reductions and 

demand reductions.

Our analysis points to the unavoidable answer: leakage 

reduction and demand management are the most cost 

effective and widely applicable components of future 

water strategy for England. Early investment in both of 

these solutions would allow a sensible and frugal culture of 

water use to be developed without recourse to panic during 

the inevitable drought events, such as experienced in the 

summer of 1976.

When we look at the impacts of drought in places which 

have the resources of England but have not taken sufficient 

preparation, the results are clear.

Infographic from the report ‘Preparing for a drier Future: 
England’s water infrastructure needs’ by the National 
Infrastructure Commission. Image contains public sector 
information licensed under the Open Government Licence v3.0.
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In Australia, hugely expensive new desalination works were 

developed in response to an extended drought, with long-

term costs to public finances. Over recent years in California, 

restrictions on water use have been seen as deeply socially 

disruptive. However, many Californians now see responsible 

water use as a normal part of daily life.

Our research and new modelling capabilities were used to 

great effect by the National Infrastructure Commission (NIC) 

in their assessment of England’s drought preparedness. 

Their analysis, produced on the basis of our work, proposes 

a dramatic and ambitious change in approach. The NIC 

concluded that the equivalent of an extra 4 billion litres of 

water per day would be needed across England in case of 

significant drought. The report proposed that two-thirds of 

this should be made available through developing efficient 

pipe systems as well as shifting to the lowest household water 

use rates in the developed world. The NIC recommended 

that this should be supported by transfers of water between 

regions and, where appropriate, new water infrastructure 

including reservoirs and water recycling schemes.

Without improved national co-ordination and large-scale 

investment in water supply, the NIC’s report suggests that 

large parts of the country have a one-in-four chance of having 

their water cut off during a drought. Emergency measures, 

such as road and ship tankers, could cost up to £40 billion 

up until 2050, while the costs of building greater resilience 

would cost only half this amount.

ITRC-MISTRAL 
The ITRC-Mistral programme, led by Professor Jim 
Hall and comprising seven leading UK universities, 
investigates ways to improve the performance of 
infrastructure systems in the UK and around the world. 

The ITRC has developed the UK’s first National 
Infrastructure Model (NISMOD) which was used by the 
National Infrastructure Commission to conduct the first 
long term view of the UK’s infrastructure needs. The 
resulting National Infrastructure Assessment calls for a 
more joined up view of infrastructure, with significant 
investments to tackle road congestion, deal with water 
shortages and provide secure low-carbon energy 
supplies.

Improving water resource efficiency is a fascinating 

challenge with many lessons to be learned from around 

the world. Technological solutions including sensing and 

monitoring of water supplies can be complemented by social 

solutions such as education and identifying the factors that 

influence people to make better use of water. Organisations 

such as ECI and the Centre for Ecology & Hydrology are well-

placed to influence how such ideas are researched and how 

this research can become reality.

With some planning and vision, water supply in England 

can be future-proofed and it doesn’t have to be expensive. 

Adequate early investment, the development of a culture of 

water saving and some new technological and social ideas 

should make our occasional long, dry summers something 

to look forward to. When the alternative is expensive, 

environmentally damaging short-term solutions and 

regularly running out of water, surely the choice is clear?

This article was first published on the Oxford University 
Science Blog, 10th May 2018. Written by Dr Matthew Ives 
and Dr Mike Simpson (Environmental Change Institute).

Following a EPSRC IAA-funded 
secondment to work with 
the National Infrastructure 
Commission on their National 
Infrastructure Assessment 
report, analysis from the ITRC 
Mistral programme was used to 
compile evidence on the threat 
of increased drought resilience 
in England.
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Water security and poverty 
in coastal Bangladesh: Can 
modelling be of help?

Research by ECI scientists for the 
Oxford-led REACH programme uses 
water modelling to identify the type of 
investments that could be used to increase 
water security and resilience in coastal 
Bangladesh. 

Ph
ot

o 
by

 E
m

ily
 B

ar
bo

ur
 fo

r R
EA

CH

Ten years ago, cyclone Sidr struck coastal Bangladesh. The 
storm caused 3447 fatalities and at least as many more 
deaths due to the spread of waterborne diseases following 
the storm. Sidr also led to the evacuation of more than 
500,000 people, large-scale economic damage, and loss of 
livelihoods. Yet cyclones like Sidr are not the only water 
curse experienced by people in coastal Bangladesh. Salt 
water gets into soils, making it more difficult for plants 
to grow, in turn reducing the crop yield that farmers get. 
Salinity also gets into drinking water, contaminating water 
supplies and compromising people’s health, especially that 
of pregnant women.

Protecting land and people from these impacts may sound 
like the obvious thing to do in coastal Bangladesh. This is 
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why in the 1960s a series of embankments were constructed 
across Bangladesh’s coasts to protect fields and people 
from flooding and boost agricultural production. Despite 
these investments, more than 8 million people in coastal 
Bangladesh still live in poverty and suffer from water’s 
destructive impacts.

As with all water issues, addressing water security in 
coastal Bangladesh requires adaptation and learning. At the 
sharp end, this involves continuous support to populations 
affected by water’s impacts as well as engagement with 
government and international organisations to gain 
sustained political and economic support. In the backrooms 
of academia, addressing water security challenges often 
involves collecting data and developing models to improve 
our understanding of how water interacts 
with social and economic outcomes. 

As the rise of big data and complexity 
has shown, when quantitative modelling 
approaches are combined with testable 
hypotheses, interesting and actionable 
results often emerge. Water modelling can 
be used to answer important questions 
on investments and resilience in coastal 
Bangladesh. In a study involving ECI’s 
Eduoardo Borgomeo and Jim Hall, and 
published in the International Journal 
of Water, water modelling is used to 
examine the dynamics between water 
and poverty. Two questions are asked: 
(1) How do improvements in the way 
water infrastructure is operated and maintained reduce 
and prevent water’s destructive impacts? (2) How can 
these improvements benefit the poorest and marginalised 
members of the communities?

To answer these questions, we follow a series of steps. First, 
we decide upon the scale of our model, this could be from a 
single household to the whole coastal zone. Then, we come-
up with mathematical functions to represent reality. These 
functions form our model, which describes the multiple 
relationships between water-related factors, such as storms 
and salinity, and agricultural production and income for 
farmers. Third, we use data to validate our model. This 
means checking that our results give a fair representation of 
what we observe in reality. Finally, we change some of the 

conditions in the model, for instance increase the frequency 
with which water infrastructure is maintained. This allows 
us to see how farmers’ incomes change depending on the 
type of water management actions and investments we 
take. Eventually, this can be used to identify the type of 
investments that increase water security for the poor. 

In the study, these steps are followed to reveal how 
improvements in the way in which water infrastructure is 
operated and maintained can have non-marginal effects 
on the incomes of poor farmers. That is, the study shows 
how these improvements create benefits that go beyond 
simply protecting communities from flooding and salinity, to 
positively influence economic opportunities and well-being 
in the long-term.

In the end, the choice of which investment to make to 
enhance water security will not only be based on modelling. 
It will be based on community views, government priorities, 
financial resources, and many other factors. Water modelling 
can inform these important policy choices and contribute 
to improving water security for millions of poor people in 
coastal Bangladesh.

This article originally appeared on the REACH blog, August 
2018.
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The University of Oxford and staff and students of the 
ECI are indebted to those who through their generosity 
and foresight created the ECI and now encourage it to 
flourish.

• Frank Jackson Foundation
• Dr James Martin
• Mr and Mrs Colin Trapnell
• IBM United Kingdom Trust
• MOA International
• Merton College, Oxford
• PowerGen plc
• Nuclear Electric
• Andrew W Mellon Foundation
• Environment Now Foundation
• Santander plc
• Ancora Foundation
• Thames Water plc
• Charterhouse Charitable Trust
• Esmée Fairbairn Foundation

• Rhodes Trust
• Riche Monde
• John S Cohen Foundation
• Dulverton Trust
• The Strachan Donnelley 

Family Trust
• The Higgins-Trapnell Family 

Foundation
• TSB Lloyds Bank plc
• BOC Foundation
• Loke Wan Tho Foundation
• Solar Century
• EcoSecurities
• Climate Care
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