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In some parts of the Jordan River basin even 

drinking water is often in short supply.
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in 2007 fertiliser prices rose drama t-

ically, driving up the cost of food production 

– around two billion rural smallholders in 

developing countries cannot afford chemical 

fertilisers (see box). This has sharpened the 

global crisis in which more than 40,000 
people die every day of hunger and related 

diseases. Sustainable agricultural practices 

are key to tackling this problem.

Sanitation and agriculture – 

a vital connection 

The harm caused by poor sanitation is well 

known: water-borne diseases cut short 

countless lives, and 700 million people eat 

food from crops irrigated with untreated 

sewage. Meeting the MDG target to 

increase sanitation coverage for 1.75 billion 

people will bring many social benefi ts, 

improving lives and productivity. 

SEI calculations show that sub-Saharan 

Africa could become self-suffi cient in fertil-

iser supply if it were to adopt productive or 

ecological sanitation practices. Some 

75–80% of Africa’s farmland is degraded, 

and more sustainable agricultural practices – 

like more effi cient use of fertilisers, water 

harvesting and recycling of nutrients from 

various organic sources, including manure 

and human waste – can help solve this 

problem. 

Effi cient processing and reuse of waste 

water, excreta, sludge, and solid organic 

waste can close the loop on nutrients, 

bringing food security, reducing water-

borne disease and providing new livelihood 

opportunities. 

Making it real

To show how this can be done, in 2008 we 

built China’s fi rst urban onsite organic fertil-

iser plant, specialised for human manure, in 

a new town in Dongsheng municipality. The 

town consists of four and fi ve storey build-

ings, and has a nursery school and commer-

cial centre. Residents began moving into 

their new homes in 2006. This eco-town 

represents the fi rst major attempt in China – 

and the world – to build an entire town that 

uses on-site ecological sanitation.

To be effective and hygienic, organic 

material, urine, faeces and greywater must 

be separated at source and contained. They 

can then be treated and reused as fertiliser. 

The potential benefi ts are clear: for example, 

one person’s yearly output of treated urine 

can support 300–400m2 of cropland for 

each growing period.

Hearts and minds

As fertiliser prices continue to fl uctuate eco-

logical sanitation can bring great gains. But 

ignorance and cultural taboos are preventing 

its widespread development. We recently 

published an in-depth assessment of why 

the world is so slow in making the vital 

changes to link sanitation and agriculture. 

SEI’s practical work on the ground coupled 

with our outreach efforts are changing minds 

and showing that waste products are  a valu-

able (perhaps essential) resource. 

IN BRIEF
 The cost of fertiliser is decided for the 

most part by a small group of nations. 

China, Morocco and the US set phosphate 

prices, while Canada, Belarus, Germany 

and Russia control the value of potassium.

Poor sanitation and hunger have disastrous effects in the developing world. 

SEI’s work on ecological sustainable sanitation links these issues and provides solutions.

Sanitation and survival

SEI outlined the crucial link between 

sustainable development and sanitation 

in its 2008 publication Pathways for 

Sustainable Sanitation.

The urban onsite organic fertiliser plant at our 

project in China produces 1.5 tonnes of fertiliser 

a day from human manure.
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like many countries in the Mekong 

region and Southeast Asia, Vietnam faces an 

increasing demand for power to fuel indus-

trial and human development. And the 

Vietnamese Government has ambitious 

plans to generate it from fossil sources and 

hydropower. However, these can damage 

both the environment and the resources on 

which the Vietnamese people depend for 

their subsistence. Depleted water resources, 

degraded agricultural land, air and water 

pollution and population displacement are 

just some of the potential risks.

To show how these risks can be handled 

effectively, we are piloting a strategic environ-

mental assessment (SEA) of the national 

hydropower plan in the Greater Mekong 

subregion. The SEA is tailored to the institu-

tional context of the planning process and 

will give planners the tools to integrate sus-

tainability into strategic decision making. 

SEI’s long experience of research and policy 

advice in Vietnam, and our network of part-

ners, ensure our assessments are strongly 

grounded within national capabilities.

A new approach

Our decision-oriented model addresses the 

shortcomings of traditional methods of 

assessment: it recommends short-term 

policy reform and also looks at how institu-

tions can learn from and use environmental 

knowledge when making long-term decisions. 

The model has been identifi ed by the World 

Bank as a real step forward.

SEI promotes joined-up planning. In the 

past, hydropower projects have been built 

with little awareness of social and environ-

mental costs. Alongside our partners, we 

advise on how to strengthen mechanisms to 

link energy schemes to local development 

processes, like water management, agricul-

ture and poverty reduction. 

To ensure projects are sustainable, the 

assessment also encourages the introduc-

tion of effective mitigation and compensa-

tion measures before development starts.

Looking forward

Despite its success, greater capacity is 

needed to fully realise the potential of the 

SEA as a strategic planning tool. We are work-

ing to fi ll gaps in knowledge so that social 

and environmental issues are integrated 

effectively into power-sector planning.

Our study demonstrated the SEA’s poten-

tial for enhancing national development 

policy and planning in Vietnam. The Govern-

ment is now pursuing a range of projects 

to lock-in the SEA procedure into power-

development planning and in other sectors 

like heavy industry and mining. 

IN BRIEF
 Electricity consumption in Vietnam has 

grown by about 15% per year for the last 

decade, and this rate is expected to 

continue.

Southeast Asia’s vibrant and dynamic economic growth brings pressures as well 

as benefi ts. SEI is working with Vietnamese partners to tackle the risks of rapidly 

growing energy demand.

Future generation
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Power lines in Vietnam. SEI’s long experience of 

research and policy advice in the region ensures 

successful cooperation with our partners for 

joined-up planning.

We are working with the Vietnamese govern-

ment to risk assess hydropower plans to safely 

meet the energy needs of future generations.
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Notebook on change in Lesotho

A woman from Lesotho tells the story of how her life has been transformed by 

climate change and the new Mohale dam. An SEI researcher on vulnerability interprets 

her predicament.

my name is ’M’a Letsema. I live in the 

village near the Mohale Dam in Lesotho. 

My village has about 200 families and is 

overseen by our chief. She decides how we 

use the land surrounding the village and 

promotes social welfare and development 

as much as she can.

The mountainous region here has a lot of 

rainfall, very cold winters and heavy snow-

fall. But we have all noticed that rainfall is 

later than it used to be and over a shorter 

period. Recently there’s been less snowmelt 

– very worrying as it is so good for the soil. 

Droughts also last longer than they used to. 

researcher: Variable precipitation threa-

tens region. Climate stresses and extremes.

Gradual change.

The development of the Mohale Dam, which 

was built to supply water to South Africa, has 

affected us in good and bad ways.

researcher: Sudden shock. Rapid 

change.

Our main livelihoods are raising cattle, sheep 

and goats, growing maize and other crops, 

and growing potatoes, cabbage or other 

vegetables. For everything else we rely on 

what we can fi nd locally. 

researcher: Vulnerable ecosystems 

make for vulne rable communities.

Some people move to towns, or to South 

Africa, in search of work, while others own 

or manage small shops, make and sell handi-

crafts, work as drivers, teach at the primary 

school, and work in the fi elds.

The changes in our weather patterns 

affect how many crops we produce, the avai-

lability of food, our health and physical 

safety. We’ve had to fi nd ways to cope with 

these problems. For example, when water is 

scarce we go back to using wells and collec-

ting surface water at local wetlands. 

researcher: Multiple impacts ➞ coping 

and adaptation.

When it gets very diffi cult to fi nd food, the 

government gives us aid, such as grain or 

seed. But sometimes the government gets 

the timing wrong (like when seeds arrive 

after the end of the planting season) and the 

aid often fails to reach the people that need 

it most, like the sick, disabled and elderly. 

researcher: Ineffective institutional 

support.

Basic services in our area are limited, despite 

the agreement to provide services that was 

part of the deal behind the building of the 

dam. They set up new services in all the vil-

lages around here but some are much better 

than others. 

My village, and many others, have had 

what they call gravity-fed taps installed. 

Some never work, others dry up and many 

pipes burst in the winter. We have to fi x them 

out of our own pockets. Even when the taps 

are working, we are only allowed to collect 

water between 6am and 10am, otherwise it 

runs out.

researcher: Coping mechanism ➞ 

further health impacts.

Most of us still go to the traditional healer, but 

we also know that there are some illnesses 

that the healer just can’t help with. More and 

more young people are getting sick. Health 

workers visit us once a month but this often 

isn’t enough.  Some of us have set up a sup-

port group to try to help the families in the 

village when people get sick. 

researcher: HIV/AIDS related health 

stress.Despite agreements that services such as 

running water would be provided when the 

Mohale dam was built, they are often faulty 

or poorly maintained.
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The nearest doctor is in the bigger village. 

Although they built a good main road after 

the dam was built, it doesn’t reach the village. 

And there’s no way that most of us can pay 

for the communal taxis. 

researcher: Poor mobility and access. 

The land round the village has changed from 

what I remember as a child. Wood for burning, 

grasses for roofi ng and plants for healing are 

much more diffi cult to fi nd and we have to go 

further from the village to collect them. The 

places where we used to collect them are 

now fl ooded by the dam. 

researcher: Impacts over time. Eco logical 

stress.

Our life is our cattle. But the condition of 

the rangelands is getting worse and theft is 

increas ing. With livestock at home, I am no 

different from a person with money saved in 

the bank.

The lack of electricity puts real limits on 

what we can do. We need an energy supply 

at home, as wood is scarcer now and paraffi n 

and diesel are expensive. We would like 

electricity to replace the diesel fl our mill. 

We’d also like to start farming poultry but 

we need electricity for that. 

We are trying different things – people 

told us to grow new crops like apples and 

garlic. Our main problem is that there are just 

not enough jobs about. Jobs in mining and 

textiles have suddenly disappeared and now 

we have no alternatives. 

researcher: Macro-level ecomonic 

trends – regional impacts felt locally.

Our farming is sometimes affected by 

delayed rainfall, or a lack of snow, or droughts. 

If there are enough crops left over from sel-

ling, they help to feed the family. But there 

are not enough jobs or ways to earn cash. 

Some people who are working in the town, 

can help their family by sending money home. 

researcher: Micro-level climate trends 

interacting with macro-economic realities = 

dynamic vulnerability.

Our main wishes are for more jobs, clinics 

and doctors that are easier to get to when 

we need care, and training in growing new 

crops, or making handicrafts to sell.

The multiple stresses affecting these 

communities cannot be underestimated. 

Vulnerability analysis must not take a 

sectoral, single stressor approach but 

needs to address the multiple and com-

plex changing stresses that are faced in 

many different areas.

Where they have the knowledge, tech-

nology or resources to do so, people try to 

adapt to their situation. These responses 

to multiple stresses and dynamic vulner-

ability (gradual and sudden impacts at 

different scales) may not provide adequate 

systemic resilience. 

Institutional support

These communities need greater institu-

tional support to help them work towards 

a long-term sustainable future. Resilient 

local livelihoods are more likely to fl ourish 

if local adaptive capacity is supported by 

institutional structures. These structures 

must recognise:

• the various aspects of vulnerability 

(such as declining grazing areas or lack 

of fuel)

• the diverse groups at risk (herders, 

households, women, sick, elderly etc.), 

and  

• the changes in current practice and 

traditional adaptation methods (such as 

the extended rotational grazing period 

or ‘closing off’ wood sites). 

Resilience thresholds

It is vital that the climatic, social, and eco-

nomic thresholds of resilience are explored 

before interventions are made. Otherwise 

there is a risk that interventions will exa-

cerbate existing vulnerabilities or even 

create new ones. Where resilience analy-

sis is done adequately, the community’s 

own adaptive capacity will be ‘refi ned’ 

through the institutional support – identi-

fi ed, supported and reinforced.

From ‘M’a Letsema and her community 

there is resignation to delayed support 

and limited assistance, but also hope for 

the future. As she says: ‘muso ha o tate’ – 

government rushes for no-one. But we 

hope that change will come eventually.

researcher’s conclusions
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‘The land around the village has changed from when 

I was a child. We have all noticed that the rains come 

later and for a shorter period, and droughts last 

longer than they used to.’

  ‘M’a Letsema, Lesotho
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The year of the Ox, of a new President in 

the White House and of climate change 

negotiations.

And it’s our 20th anniversary too. 

2009 is undeniably a big year. 

Our research will play an important 

role in Sweden’s Presidency of the Euro-

pean Union. And we will continue to 

strengthen our international research 

network, not least through our new 

Africa Centre. 

On climate change, forthcoming 

research publications and events for 

policymakers will focus on the crucial 

roles of China, the US, and the EU in 

the UN negotiations. 

●  New President, new climate? The 

domestic challenges facing President Obama 

are enormous: two wars, an economy in 

tatters, soaring unemployment rates, and a 

failing health system. Added to this gloomy 

picture is the growing urgency of global war-

ming. The President has already signalled that 

his administration will take a decidedly diffe-

rent stance than his predecessor. SEI is 

asking: what does this mean in practice? 

The answer is that the US sees climate change 

policies as part of a larger strategy for sustain-

ed national development. Our ambition is to 

identify those factors with real positive climate 

impact. These insights will ultimately generate 

a set of recommendations for the UN climate 

change negotiations in Copenhagen (COP 15).

●  In the Chinese year of the ox, research 

across SEI will look at the dilemmas posed by 

China’s huge demand for energy. 

Our China specialists will also look into 

urbanisation and the social dimensions of 

environmental issues in relation to China’s 

development

Among other things, they will continue to 

work with the Chinese 50 Economists Forum, 

present a report comparing climate and 

energy policy in China and the US, and carry 

out a study of cooperation between China 

and Africa. 

●  The offi cial opening of the SEI Africa 

Centre takes place in June. 

Meanwhile, SEI will lead a study on the 

economic impact of climate change 

in Kenya. The study is funded by the UK 

Department for International Development 

(DFID) and the Danish International develop-

ment Agency (DANIDA). 

The SEI sustainable sanitation programme 

(EcoSanRes) is setting up 10 knowledge nodes 

around the world. The node in Burkina Faso will 

spread practical information among municipal-

ities and local councils in order to reduce ill 

health, increase food security, and generate 

income for both rural and urban communities. 

The nodes also feed local experiences into 

national and international networks.

2009
LOOK AHEAD TO
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●  During the Swedish EU presidency, an SEI 

study on eco-effi cient Europe will stimulate 

discussions at three informal ministerial meet-

ings on energy, environment and competitive-

ness. An eco-effi cient economy should simul-

taneously address climate change mitigation, 

energy effi ciency, resource policy, economic 

growth, industrial renewal and innovation, 

and competitiveness, by exploiting the syn-

ergies and minimising the trade-offs involved. 

The study introduces a range of policy and 

governance approaches that promote an eco-

effi cient economy, and presents examples 

from new sectors such as biotechnology and 

renewable electricity as well as from eco-

effi ciency in traditional sectors.

●  In the autumn SEI celebrates its 20th 

anniversary and looks ahead to the next 

challenges for environment and development. 

In the past 20 years the Institute has tackled 

immediate problems and set the agenda in 

areas such as GHGs, biotechnology, agro-

forestry, energy analysis and global acid rain 

mapping.

The Institute has grown, too, from a staff 

of 31 in three countries in 1989 to a global 

organ isation of over 170 staff in seven research 

centres on four continents.

Our 20th anniversary is the moment to ask: 

what bridges between science and policy 

must be built in the next 20 years? And how 

and where will they be built?

●  The year will culminate in the UN climate 

change negotiations in Copenhagen (COP 15). 

SEI will be there, supporting delegations and 

presenting fi ndings from a year of intense 

climate research.

During 2009 we will launch a project that 

looks at liability and compensation for 

damage caused by climate change. We’ll be 

collaborating with Sweden’s Anna Lindh 

Foundation to break new ground in a fi eld 

that is only just beginning to be studied in 

any detail. 

We’ll continue to develop energy and 

environment scenarios and analysis. And 

we’ll apply our scenarios to examine global, 

regional and national sustainability trends. 

We also plan to broaden the scope of these 

scenarios and introduce new issues that go 

beyond energy policy and GHG mitigation 

assessment.

By the end of the year, the footprinting 

and Greenhouse Development Rights 

teams will have linked their research, creating 

a tool that allows for transparent comparisons 

between different burden-sharing proposals 

for addressing climate change. More country 

studies (e.g. Denmark) will appear to help 

policymakers understand the concept and 

scale of the challenge. And we’ll continue to 

work with delegations to the UN negotiations, 

particularly on technology funding. 



COMMUNICATIONS 
AND MEDIA 

2008 marked a watershed for our communi-

cations activities. A more strategic approach, 

including targeted events, a streamlined 

publications portfolio and use of new tech-

nologies has raised the profi le of the institute 

and increased the impact of our research. 

Publications portfolio

In 2008 the SEI communications team asses-

sed how best to reach our target audiences, 

whether they’re local politicians or acclaimed 

academics. The result is a refreshed publica-

tions portfolio that introduces, for the fi rst 

time, factsheets and policy briefs for policy-

makers and journalists. In addition the port-

folio includes a fl agship, peer-reviewed, 

research publication. In the last quarter of 

2008 we produced 24 factsheets and seven 

policy briefs, many prepared to coincide with 

the UN climate change conference in Poznań.

Building capacity

SEI researchers are much sought after by con-

ference organisers and journalists. To help 

them develop the skills to get their messages 

across we held our fi rst communications work-

shop in September 2008. But we don’t just 

build capacity in-house: last year SEI provided 

training for Swedish journalists (on climate 

science) and for the Swedish Environment 

Ministry (on European policymaking).  

Newsletters

October saw the launch of the West African 

version of the magazine Tiempo, the climate 

change bulletin for developing countries. 

Targeted to the French-speaking audience 

of West Africa, Tiempo Afrique provides a 

channel for to debate on climate change 

vulnerability in the world’s least developed 

countries. Tiempo has global circulation of 

around 10 000.

2008 also marked the twentieth year of 

Renewable Energy for Development (RED), 

SEI’s newsletter on renewable energy in 

developing countries. Around 50% of the 

RED audience are from developing countries.

More than www.sei.se

From webcasting to online courses, SEI became 

more of an online experience in 2008. In Octo-

ber 2008 we launched an on-line Foundation 

Course on Air Quality Management in Asia. In 

the same month we doubled our website visit-

ors by webcasting a high-level seminar on 

climate change held at the Swedish Parliament.

Media

International media frequently contacts SEI 

for comment on questions of environment 

and development. During the second half of 

2008 the Institute, on average, appeared in 

the media more than once a day. Newspaper 

articles from every corner of the globe quoted 

SEI researchers, from the Sydney Morning 

Herald to the Jakarta Post, from the Guardian 

to the Financial Times. We gave interviews to 

BBC radio and made regular appearances on 

Swedish radio and television. 

Selected conferences

SEI has always been an infl uential presence 

at conferences and forums throughout the 

world, and 2008 was no exception. The list 

on the right shows just a sample of some of 

the events where SEI was an active participant 

over the past year. 

Particular highlights included the Resilience 

2008 conference (see page 5). This conference 

was the fi rst of its kind, and was hosted by the 

Stockholm Resilience Centre, of which SEI is 

an integral part. We also held an open house 

at our Asia offi ce where we hosted key part-

ners and stakeholders, establishing SEI as an 

important policy and research partner in the 

region. And at the UN climate change negoti-

ations in Poznań (COP 14), we broke with tradi-

tion by leading a participatory side event on 

adaptation.   

From research to knowledge to sustainable lives: the challenge 

is getting our research to the right people, in the right way, 

at the right time. 

FEBRUARY
• London: presentation at Community Based Adapt a tion 

to Climate Change, Third International Conference

• Berlin: Conference on the Human Dimensions of 

Global Environmental Change

MARCH
• Vienna: EASY ECO Conference. Presented paper 

on sustainability evaluation in strategic assessment

APRIL
• Stockholm: Resilience 2008 conference

• Hanoi: Global Oceans Conference. Chaired session 

on the UNEP/GPA mainstreaming programme on 

water resources

MAY
• Bangkok: Regional Training Courses on Climate Risk 

Management and Early Warning Systems, organised 

by the Asian Disaster Preparedness Center (ADPC). 

Led sessions

JUNE
• Tällberg: Tällberg Forum. Organised pre-forum 

workshops on Planetary Boundaries and Moral 

Imperatives

• Johannesburg: African Ministerial Conference on 

the Environment (AMCEN)

JULY
• Munich: UN University, Re Foundation, Third 

Summer Academy Environment-related migration

AUGUST
• Stockholm: World Water Week

• Colombo: 10th session of Malé Declaration 

Intergovernmental meeting

SEPTEMBER
• Stockholm: Global Atmospheric Policy Forum 

conference

• Bangkok: SEI Asia open house

OCTOBER
• Changwon: UNEP Global Climate Change 

Adaptation Network meeting

NOVEMBER
• Macau: World Toilet Summit & Expo. Presented 

EcoSanRes report

• Bangkok: Better Air Quality (BAQ) conference

DECEMBER
• Poznań: The United Nations Climate Change 

Conference (COP 14)

• Boston: SEI US symposium, Taking Climate Change 

Seriously: Research and Policy Directions for the 

Next US Administration

42 
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PUBLICATIONS

In 2008 we wrote:

●  75 peer-reviewed articles, books and 

book chapters

● 104 other scientifi c articles and reports, and 

● 11 popular science publications.

This review provides an up-to-date analysis and synthesis 

of the most infl uential offset programs and activities. The 

review refl ects on lessons learned, and so informs participants 

and designers of current and future offset programmes. The 

authors’ intention is to periodically update this review, and 

to develop a website portal to make this information more 

accessible. This version includes programmes that meet one 

or more of the following criteria: 

• a signifi cant volume of credit transactions occurring or 

anticipated

• an established set of rules or protocols

• path-breaking, novel or otherwise notable initiatives, or

• important lessons learned.

A Review of Offset Programs: 

Trading Systems, Funds, Protocols, 

Standards and Retailers

Kollmuss, A., Lazarus, M., Lee, C., 

and Polycarp, C.

Articles in journals
Ackerman, F. (2008). Climate economics 

in four easy pieces. Development, 51(3): 

325–331 .

Cinderby, S., Snell, C. and Forrester, J. 

(2008). Participatory GIS and its applica-

tion in governance: the example of air 

quality and the implications for noise 

pollution. Local Environment, 13 (4): 

309–320. 

Haq, G., Whitelegg, J., Cinderby, S. and 

Owen, A. (2008). The use of personalised 

social marketing to foster voluntary behav-

ioural change for sustainable travel and 

lifestyles. Local Environment, 13 (7): 

549–569 . 

Hicks, W. K., Kuylenstierna, J.C.I., Owen, A., 

Dentener, F., Seip, H-M. and Rodhe, H. 

(2008).Soil sensitivity to acidifi cation in 

Asia: status and prospects. Ambio, 37 (4): 

295–303.

Kemp-Benedict, E. and Agyemang-Bonsu, 

W.K. (2008). The Akropong approach to 

multi-sector project planning. Futures, 

40 (9): 834–840.

Laur, A. and Kallaste, T. (2008) COFITECK – 

project for developing biomass co-fi ring 

technologies and biomass market in 

Central and Eastern Europe (in Estonian). 

Keskkonnatehnika (Environmental 

Technology), no. 1: 28–29.

Nilsson, M., Jordan, A., Turnpenny, J., Hertin, 

J., Nykvist, B. and Russel, D. (2008). The 

use and non-use of policy appraisal tools in 

public policy making: an analysis of three 

European countries and the European 

Union. Policy Sciences, 41 (4): 335–355.

Smakhtin, V. and Schipper, E.L.F. (2008) 

Droughts: the impact of semantics and 

perceptions. Water Policy, 10 (2): 131–143.

Tol, R.S.J., Klein, R.J.T. and Nicholls, R.J. 

(2008). Towards successful adaptation to 

sea-level rise along Europe’s coasts. Journal 

of Coastal Research, 24 (2): 432–442.

Watkiss, P. and Downing, T. (2008). The 

social cost of carbon: valuation estimates 

and their use in UK policy. Integrated 

Assessment Journal, 8 (1): 85–105 .

Ziervogel, G. and Taylor, A. (2008). Feeling 

stressed: integrating climate adaptation 

with other priorities in South Africa. 

Environment, 50(2): 32–41.

Books
Ackerman, F. (2008). Can We Afford the 

Future? Economics for a Warming World. 

London: Zed Books. isbn 9781848130388.

Baker, S. and Eckerberg, K. (eds.) (2008). In 

Pursuit of Sustainable Development: New 

Governance Practices at the Sub-national 

Level in Europe. London: Routledge. 

isbn 9780415419109 .

Patt, A.G., Schröter, D., Klein, R.J.T. and de la 

Vega-Leinert, A.C. (eds.) (2008). Assessing 

Vulnerability to Global Environmental 

Change: Making Research Useful for 

Adaptation Decision Making and Policy. 

London: Earthscan. isbn 9781844076970.

Schipper, E.L.F. and Burton, I. (eds.) (2008). 

The Earthscan Reader on Adaptation to 

Climate Change. London: Earthscan. 

isbn 9781844075317.

Book chapters
Chen, Y. and Johnson, F.X. (2008). Sweden: 

greening the power market in a context of 

liberalization and nuclear ambivalence. 

In: W.M. Lafferty and A. Ruud (eds) 

Promoting Sustainable Electricity in 

Europe. Cheltenham, UK: Edward Elgar. P. 

219–250. isbn 978184720807.

Hoff, H. (2008). Challenges in upland 

watershed management: the green-blue 

water approach. In: A. Dinar and A. Garrido 
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FACT SHEET

Country/region: China

Project name:
Research and Forum on Economics of Climate Change: Towards a Low Carbon Economy in 
China

Partners: Chinese Economists 50 Forum

Funding agency:
Shell (China); Swedish Ministry of Environment; GTZ, Germany; Department for Environment, 
Food and Rural Affairs, UK; Rockefeller Brothers Foundation  

Duration: October 2007–September 2009

Background
China’s economic reform, which started 30 years ago, 
has resulted in the fastest economic growth in the world, 
contributing to the country’s poverty reduction and achieving 
a decent quality of life for its people. But the growth has come 
at high and escalating environmental costs – for the country 
itself and increasingly also for the global community.

Many developing economies are looking to China as a 
development model. Following the Chinese path several of 
these countries may succeed in creating stronger economies 
but with rapidly increasing carbon footprints as a result.

Domestically China faces an increasingly severe challenge of 
climate change impacts, which, in combination with China’s 
dominating future role as greenhouse gas (GHG) emitter and 
the severe pollution associated with China’s energy system, has 
led leaders in China to start considering seriously how China 
could move towards a low carbon economy, in the interests of 
both China and the world.

While the concept of a “low carbon economy” is only beginning 
to take hold in many OECD countries, the key questions for 
China are:

How could a low carbon economy support China’s 
economic and social development? 

• Where are the opportunities and potential difficulties? 

• What development paths could be taken? 

• What structural changes can be anticipated?

What are the financial and economic implications of a low 
carbon economy for China in the short, medium and long-
term?

• How would the low carbon economy be affected by factor 
productivity, sector energy efficiency, energy intensity, 
investment streams and job creation?

• Are there tradeoffs between short-term investment 
considerations (e.g. to solve energy and other resource 
bottlenecks) and long-term cost-efficiency and productivity 
gains?

• Are there social and economic tradeoffs and how could 
those be remedied?

Moving Towards a Low Carbon Economy in China

SEI Project Report
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in meso-scale intervention
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POLICY BRIEF

Key Findings

•  Climate change and an ageing population are crucial policy challenges which need to be   
addressed to ensure a safe, secure, equitable and sustainable future. 

•  Babyboomers have a higher carbon footprint compared to other age groups. 

•  Older people want to be part of the solution and to provide advice and guidance on what 
could be done to address climate change.

•  Older people are especially vulnerable to some of the negative impacts of climate change. 
They form a large and growing group in European society that needs an explicit policy        
response to minimise risk and vulnerability. 

•  There is an urgent need to exploit synergies between climate change policies and policies 
aimed at older people and to avoid overlaps and contradiction. 

•  There are many policy responses that can produce significant gains in quality of life for older 
people and at the same time contribute to reducing carbon footprints.  These are summarised 
in recommendations 1–5.

Introduction
The UK population is ageing. By 2031, the over 50s are ex-
pected to represent approximately 41 per cent of the UK popu-
lation (27 million). This is a new and significant demographic 
trend. At the same time climate change is expected to result 
in an increase in mean annual temperature of between 2.5 and 
3.0 ºC by the end of the century. The British summer will be 
hotter and drier with average summer temperatures rising be-
tween 0.5 and 2.0 °C. Extreme weather events such as very 
hot summer days (e.g. similar to August 2003 and July 2006 
which were 3.0 °C above average) are likely to become a com-
mon occurrence. In contrast, the number of cold winter days 
is likely to decrease while winter rainfall, winter storms and 
windy weather are expected to become more frequent.

The risk and harm resulting from climate change will not be 
evenly distributed; certain groups in society will be affected 
more than others. People in old age may be physically, finan-
cially and emotionally less resilient in coping with the ef-
fects of a changing climate than the rest of the population. The 
insecurity and heightened exposure to certain threats caused 
by a changing climate are compounded for older people by 
their reduced capacity for coping independently.

Carbon footprint of older people
In a national survey of attitudes to climate change, those aged 
65-plus showed less awareness and concern about the issue. 

Growing Old in a Changing Climate
Meeting the challenges of an ageing population and climate change

Climate change and older people

This was the most likely age group to say that climate change 
is the result of natural changes, and the most likely to say that 
they would not be affected by climate change.

Older people contribute to the problem of climate change due to 
carbon emissions resulting from their level of consumption but they 
may also be more at risk from climate-related threats due to an 
increased likelihood of deteriorating health that comes with age. 
In addition, they have the opportunity to play a role in tackling 
climate change by reducing their own personal carbon emissions, 
increasing awareness, and lobbying and working for change at 
the local and national level. 

Future Sustainability Programme - Policy Paper
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Carbon Footprint of Housing in the Leeds Cit
Region – A Best Practice Scenario Analysi
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The Challenge of Moving from Acknowledgement to
Action: A Review of Vulnerability to Environmenta

Stresses and Natural Hazards in PRSP
                                 

Fiona Miller, Elnora de le Rosa and Maria Boh

FACT SHEET

Software name: Resources and Energy Analysis Programme (REAP)

Application: Analysis of potential environmental impacts of policies and monitoring of policies over timet

Current users:
Local, regional and national government in the UK, commercial users, academic users, and 
NGOs

Distribution:

SEI provides a training session for consultancies and government agencies as part of any REAP 
software license. Footprint reports and detailed results can be downloaded for all 434 local 
authorities in the UK from our website. Regional and national data can also be downloaded 
from the site. (www.resource-accounting.org.uk)

Introduction
As a software tool, Resources and Energy Analysis Programme 
(REAP) is used to answer some of the most important questions 
related to understanding the environmental consequences of 
economic activity. These include:

How do we account for the resource use associated with • 
everything people buy and use?

How do we track complex product supply chains?• 

How do we calculate, attribute and report results in a • 
consistent fashion?

How do we relate this to populations at different spatial • 
scales and over time?

How do we explore where resource savings can be made • 
both in production efficiency and consumption patterns?

The tool helps assess the potential environmental impact of 
policies and to monitor the actual impact of policies over 
time. 

Our mission is to convert the best available science into tools 
and evidence that can be used in the policy-making process. 
The creation and development of REAP is underpinned by 
SEI’s expertise in areas such as life cycle accounting and the 
measurement of embodied greenhouse gas emissions. 

The software was developed as part of the Future Sustainability 
Programme at SEI York with WWF-UK and CURE alongside 
the report ‘Counting Consumption UK’. The resulting report 
was the most comprehensive analysis yet attempted to track 
materials, carbon dioxide emissions and the Ecological 
Footprint through the UK economy by industrial sector, 
geographical area and socio-economic group. 

REAP generates ecological, carbon and greenhouse gas (GHG) 
footprint results for the populations of every local authority 
area, English Region and devolved nation in the UK. This is 
modelled by combining data on the consumption of goods 
and services with their production impact through every stage 
of the supply chain. It provides baseline data which can be 
updated and monitored for:

carbon dioxide and other emissions of greenhouse gases;• 

air pollutants and heavy metals; and• 

the Ecological Footprint and material flows.• 

These indicators measure the impact of changes in the 
consumption activities of individuals and households within a 
specific geographical area. They take account of the domestic 
energy used by households and the way people travel as well 
as food consumption and what people buy and use.

Since its UK launch in February 2006, REAP has been used in 
a wide variety of policy applications and in over 50 projects. 
Approximately 20 local authorities are using REAP in their 
policy process, with over two thirds of all local authorities 
using the footprint data REAP provides. There has also been 
interest in developing the REAP methodology in Europe, 
Thailand, China, Canada and Australia.

Strategic focus
People’s consumption activities are influenced by local, regional 
and national policy as well as geographical characteristics and 
social trends. These issues are assessed through the creation 
of scenarios. REAP’s scenario editor can be applied to a wide 

Environmental Accounting for People and Places

POLICY BRIEF

What is ground level ozone? 
Ground level ozone (O3) is the atmospheric pollutant most 
likely to threaten global food production due to its high toxic-
ity to arable crops and prevalence over important agricultural 
regions. O3 is a secondary pollutant formed from chemical 
reactions of primary pollutants (nitrogen oxides and volatile 
organic compounds) occurring under the action of sunlight. 
These reactions occur continually in polluted air masses which 
leads to an accumulation of O3 at distances (sometimes up to 
thousands of kilometres) downwind from the initial polluting 
source (i.e urban or industrial areas). This makes O3 a pollut-
ant more likely to affect agricultural regions with elevated 
O3 concentrations frequently covering broad geographical 
areas and crossing international boundaries. Ground level 
O3 is also the third most important greenhouse gas behind car-
bon dioxide and methane and has been shown to adversely 
affect human health at elevated concentrations. As such there 
would be substantial co-benefits in emission reductions to 
control O3 pollution. 

To what extent does ozone decrease crop yields? 
Rapid industrialisation and economic growth across much of 
Asia has resulted in increased emissions of O3 precursor pol-
lutants and hence elevated O3 concentrations. Since the mid 
1990s, field experiments to assess O3 effects on crops have 
been performed in South Asia (Box 1). These studies have 
clearly demonstrated that current day levels of O3 are causing 
substantial yield losses and changes in crop quality to a wide 
variety of important crops grown in the region such as rice, 
wheat, soybean, mung bean, spinach, peanut, chickpea and po-
tato. The evidence of such yield losses has resulted in O3 being 
considered a serious threat to continued agricultural produc-

agreements such as the Malé Declaration, and initiatives in-
cluding the Atmospheric Brown Clouds Project, to include O3 
in their activities and research programmes. 

Box 1. Experimental Evidence
Filtration studies are a common experimental method 
used in Asia comparing crops grown in “clean” or 
“filtered” air with those in “ambient” air that may con-
tain pollution. These studies have shown that a large 
number of local crops and cultivars are extremely sen-
sitive to O3 at present day concentrations (Figure 1).

Figure 1. The effect of air filtration on Pakistan wheat 
variety Chak-86 during the 1992-1993 growing season 
close to Lahore, Pakistan. The plant on the left has been 
grown under conditions where O3 has been filtered 
from the air, the plant on the right under the ambient O3 
concentrations present at the location. (Courtesy of Prof. 
Abdul Wahid)

Key Findings

•  Current day concentrations of ground level ozone (O3) are commonly reducing crop yields by 
between 5 and 35 % at agriculturally important locations across South Asia. 

•  O3 induced economic crop losses could be in the region of $4 billion per annum for staple 
crops in South Asia; such losses are likely to impact more on poor and vulnerable people.   

•  O3 concentrations are increasing rapidly in South Asia and the situation looks set to worsen 
considerably in the future under current legislation to control emissions.  

•  Crop yield losses from current day O3 concentrations are greater than projected losses due to 
climate change, indicating that O3 may be a more immediate problem to food security.  

•  O3 impacts depend upon local meteorology and CO2 concentrations. It will be important to 
understand the role of climate change in determining O3 related yield losses.

•  O3 induced yield reductions suggest this pollutant may be an important contributing factor to 
the recent decline in the growth of crop yields seen across South Asia.

•  There are substantial co-benefits in reducing O3 precursor emissions since O3 is also an im-
portant greenhouse gas and is capable of causing adverse effects on human health.

Ozone: a threat to food security in South Asia
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DONORS AND PARTNERS
A selection of organisations that supported us in 2008
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Natural England, UK

South Africa National Energy Research 

Institute (SANERI) 
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FINANCE SEI generated approximately SEK 167 million in research funding 

in 2008 – an increase from SEK 130 million in 2007. 
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ENVIRONMENTAL POLICY 

WALKING THE TALK

2008–2009 is our pilot phase, with reports 

from these years providing a baseline for sub-

sequent targets. Estimates show that our total 

carbon footprint in 2008 was 1,366 mt. Not 

all of SEI’s centres have been able to measure 

every emission source this year. During 2009 

we will further harmonise our environmental 

monitoring so that by the 2010 report we will 

have the full picture of our carbon emissions. 

 Monitoring so far shows that emission 

levels vary between the centres due to differ-

ent climates, different energy sources, and 

the different levels of long-distance travel 

connected to each centre’s research port-

folio. It is clear that reducing our air travel will 

be the most signifi cant factor in reducing our 

footprint. We will continue our efforts to 

consolidate our air travel and improve our 

video conferencing equipment during the 

next few years.

The aim of our environmental policy is to ’walk our talk’ and to 

carry out our work as sustainably as possible, aiming to minimise 

our own negative impact on the environment.

MINIMISING OUR CARBON FOOTPRINT

1  Reducing our carbon emissions from travel by doing less of it 

and switching to more environmentally friendly modes of travel.

2  Using video conferencing and other communication technologies 

wherever possible.

MONITORING OUR CARBON FOOTPRINT

3  Annually reporting our environmental impacts and setting targets 

for further emission reductions.

4  Offsetting our carbon emissions.

REDUCING WASTE

5  Reducing energy and water consumption in our offi ce buildings.

6  Reducing our paper consumption.

7  Using recycled paper or paper from sustainably harvested forests.

8  Using environmentally friendly offi ce supplies wherever possible.

9  Recycling paper, metals, plastics, glass and electrical equipment 

in all offi ces.

10  Reducing the amount of non-recyclable material used.

11  Including a component on our environmental management system 

in staff training.

SEI total CO2 emissions in 2008: 1,366 mt

sei annual report 2008 walking the talk 49   
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