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The Science-Policy Interface:

Part I:   Scientific Assessments



Good Science is Essential for Informed Public Policy 
Formulation and Implementation but not Sufficient 

• Comprehensive natural and social scientific programs at the national level 
are essential - in most instances social sciences are under-funded –
scientific research in many developing countries is underfunded - multi-
disciplinary science is critical

• International coordination of scientific programs is highly desirable, e.g., 
WCRP, IGBP, IHDP, Diversitas and the joint programs – “Future Earth”

• Joint public and private sector funding of research is highly desirable - –
open, transparent, independent peer-review essential

• National and international scientific, technical and economic assessments 
are essential – best experts from all stakeholder groups must be involved

• Indigenous knowledge needs to be integrated with “modern scientific 
knowledge”

• Open exchange of scientific information essential – global public goods 
nature of research

• Effective communication with decision-makers and the public is essential –
direct and through the media

Science in Policymaking



Sound Science into Sound Policy 

Recognize that decision-makers need a consensus view in a 
digestible form of the evidence, including what is known, unknown and 
uncertain – hence the importance of national and international 
assessments

National and international assessment processes need to be credible, 
transparent, legitimate and owned by relevant decision-makers and 
able to admit mistakes and correct them quickly 

There is a need to explain the implications of uncertainty for policy 
formulation 

We need to understand the needs of society, decision-makers and 
the political context of decision-making, and that inter- and intra-
generational equity issues are critically important 

There is a need to build trust with those we are trying to influence 



Sound Science into Sound Policy

We need to link environmental issues such as climate change, loss of 
biodiversity and degradation of ecosystem services to what people 
care about – food, energy, water, and human well-being and security 

There is a need to learn to communicate to all relevant actors –
governments, private sector, NGOs, media and civil society 

We need to recognize the complexity of the socio-political system and 
political realities, but not allow it to paralyze decision-making 

Describe the consequences of inaction, but demonstrate that solutions 
exist, and that the cost of inaction exceeds the cost of action

Recognize that technologies and policies are necessary but behaviour 
change is essential 

Tell the truth however inconvenient – honest about uncertainties 



• Stratospheric Ozone Depletion 
• Convention and Montreal Protocol and its amendments and adjustments 
• International scientific, economic and technical assessments are integral 

to the Protocol process

• Climate Change 
• Convention and the Kyoto Protocol
• Independent international assessment process - IPCC (primary technical 

advisory body for scientific, economic and technical  knowledge)

• Biodiversity Loss and Ecosystem Degradation
• Convention and Protocols
• Ad-hoc assessment processes – proposed IPBES 

• Land Degradation
• Convention
• Ad-hoc assessment processes

Environmental Conventions



What is an Assessment?
An assessment is a critical evaluation of information, for 
purposes of guiding decisions on a complex, public issue

• The topic should be defined by the stakeholders, who are 
typically decision-makers. 

• Assessments should be policy relevant, but not prescriptive.  
• Assessments should be conducted by a credible group of 

experts with a broad range of disciplinary and geographical 
experience, in a balanced and transparent way. 

• Assessments should reduce complexity but add value by 
summarisation, synthesis and sorting what is known and widely 
accepted from what is not known (or not agreed)

• Assessments should relate to the situation at a particular time 
and in a given geographical domain. Often repeated after some 
period. 



Critical Features for Success
• The governing bodies (Bureau’s must be geographically 

balanced)
• Conduct using an open, transparent, representative and 

legitimate process, with well defined principles and 
procedures

• Ownership and participation by all relevant stakeholders
–Governments, private sector, civil society and non-

governmental organizations, scientific community, 
international organizations

• Scope developed by full range of stakeholders (develop a 
“user-needs” document)

• Demand-driven – owned by all relevant stakeholders

International Assessments



Critical Features for Success (continued)
• Prepared by the world’s recognized experts, with balanced 

intellectual (natural and social scientists, technologists) and 
geographic participation (developed, developing and 
economies in transition) - experts are involved in their 
individual capacity, nominated and chosen by an open and 
transparent process

• Holistic Scope (risk assessment, management and 
communication)

• Evidence-based, not based on ideological value systems
• Present different views 
• Identify uncertainties and areas of controversy
• Utilize traditional and institutional knowledge as appropriate
• Local, regional and global perspectives, as appropriate

International Assessments



Critical Features for Success (continued)
• A conceptual framework is required that encompasses spatial 

and temporal scales, and that linked drivers to environmental 
issues to human well-being

• Open and transparent selection process for authors and 
review editors, with geographic, intellectual and gender 
balance

• Peer-reviewed by all relevant stakeholders
• Acceptance and approval processes must be well-defined, as 

must procedures to deal with controversial issues and areas of 
disagreement

• Outreach-communications strategy - starting at the beginning 
of the process

• Adequate financing is required
• A reader-friendly Summary for Decision-makers and Synthesis

International Assessments



Scientific Assessments
Summary for Decision-Makers and Synthesis 

Reports
– the most critical elements of an assessment

• written for policymakers in less technical language
• summarize the most policy-relevant conclusions
• written by the chair(s) with input from the experts – primarily the Chapter 

CLAs
• peer-reviewed by all lead authors, stakeholders and governments
• approved by governments line-by-line (or Bureau if non-governmental) , but 

with experts in attendance ensuring total consistency with the underlying 
reports

• ensures all governments/stakeholders ownership of the conclusions



Key Assessment Characteristics

– Multi-thematic (environmental, technological, social, economic)

– Multi-spatial using a consistent framework

– Multi-temporal, i.e., historical to the future, employing plausible 
futures

– Multi-sponsors (maximize stakeholder involvement)

– Integrate indigenous and institutional knowledge as 
appropriate

– Assesses scientific knowledge, technologies, institutions and 
policies



International Assessments
• International Ozone Assessments (1981-present)

– inter-governmental - governments approve the broad scope of the 
assessment

– expert peer-review 
– highly influential on national and international policy 

formulation  and implementation– all medium- and long-lived 
chlorine and bromine chemicals have been banned globally

• International Panel on Climate Change (1988-present)
– inter-governmental – governments approve the scope of each WG 

and Synthesis Report - input from NGOs and private sector
– expert and government peer-review, government approval of the 

SPM  
– influential on policy process – Convention and Kyoto 

Protocol - albeit limited in the US



International Assessments
• International Assessment of Agricultural Science and 

Technology for development
– Inter-governmental, but with a multi-stakeholder Bureau 

(governments, private sector, NGOs, producers, consumers and 
international organizations)

– Sponsored by 7 international agencies (WB, FAO, UNEP, UNDP, 
UNESCO, WHO and GEF), plus governments and private sector

– expert and government review 
– plenary approved the scope, the Summaries for decision-Makers 

and the Synthesis Report
– Multi-thematic, multi-temporal, multi-scale (global and five sub-

global assessments)
– Strongly influencing thinking on sustainable agriculture and 

the role of small-holder farmers, BUT no single body 
demanding the report



Ecosystem Assessments
• Global Biodiversity Assessment (1993-1995)

– non-governmental
– expert peer-review 
– limited impact on international policy formulation – lacked the 

appropriate mandate -- supply-driven not demand driven

• Millennium Ecosystem Assessment (2001-2005)
– non-governmental, but tied to intergovernmental processes, e.g., CBD, CCD
– broad range of stakeholders on the Board of Directors 
– expert and “informal” government rpeer-eview 
– multi-scale assessment:  local to global
– Impact has been increasing by Conventions and governments (e.g., UK 

NEA) – IPBES follow-on endorsed by UN General Assembly

• UK National Ecosystem Assessment (2009-2011)
– non-governmental
– broad range of stakeholders on the Board 
– expert and government peer-review 
– multi-scale assessment:  local to national
– Immediate impact on policy – the Natural Environment White Paper for 

England



International Ecosystem Assessments
• Intergovernmental Panel on Biodiversity and Ecosystem Services

• An intergovernmental process
• Four pillars of work

• Assessments (global, regional and sub-regional)
• Research (stimulate not fund)
• Capacity-building
• Policy-relevant tools 

• Governance and management structures , and a detailed work program 
have yet to be established

• Endorsed by UN General Assembly in December 2010
• Next meeting is in April, 2012  in Panama



Conclusions (Part I)
• The science policy interface has performed quite well for stratospheric ozone 

depletion and climate change because:
• national and international research programs are strong;
• there are international assessment processes to inform policy at the national and global 

level;
• the issues are global public goods where concerted international action is needed.

• The science policy interface has performed less well for biodiversity and land 
degradation because:

• national and international research programs are weaker;
• there are no routine international assessment processes to inform policy;
• the issues require local and regional action rather than concerted global action.

• Recommendations:
• Integrated action plans for the MEAs (e.g., UNFCCC, CBD, CCD, and Ramsar) need to 

be developed to realize synergies of policies and practices across the Conventions and 
understand trade-offs;

• A more synthetic approach to international assessments is needed;
• The biological-related conventions, i.e., CBD, CCD, CITES, CMS and Ramsar need a 

regular international assessment process, ala, an MA follow-on, but with the near-term 
focus being on sub-global (i.e., country-level) assessments – the IPBES is likley to be 
operational within a year - more research is needed on valuation of ecosystem services 
and social science research;

• Tools need to be developed for decision-makers to interpret and use the findings of the 
international assessments, especially the sub-global assessments;

• The scientific research base in most developing countries needs to be strengthened.



The Science-Policy Interface:

Part II:  The UK National Ecosystem Assessment



• Independent Assessment, but commissioned by 
Governments
– Expert Panel chaired by Bob Watson and Steve Albon
– Independent authors – over 500 – multi-disciplinary
– Expert, Client and user groups
– Peer Review – experts, client group and stakeholders

• Status & Trends of UK Ecosystems & Ecosystem Services
– Look back 60 years
– Look forward 50 years using 6 Scenarios
– Economic assessment
– Response Options 

• Two year study – Synthesis Report published 2 June 2011

UK National Ecosystem Assessment



Conceptual Framework of the UK National 
Ecosystem Assessment



Drivers of Biodiversity Loss

Biodiversity Loss

Habitat
Change

Climate
Change

Invasive
Species

Over-
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Air, land, water, and all living organisms 

ECOSYSTEMS

Places (e.g: Broad Habitats) where                                                                 
biological, chemical and physical interactions occur.

In terrestrial habitats these include                                                               
above and below ground processes

ECOSYSTEM APPROACH

“the integrated management of land, water and                          
living resources that promotes conservation                                      
and sustainable use in an equitable way” 

Convention on Biological Diversity

Ecosystem Services

ECOSYSTEM SERVICES
The benefits people get from ecosystems

Supporting services
Necessary for the delivery of other ecosystem services

Soil formation, Nutrient cycling, Water cycling, Primary production

Provisioning 
services

Crops, Livestock, 
Game, Fisheries, 

Water supply, Wild 
species diversity 

(genetic resources)

Regulating 
services

Climate, Hazards, 
Detoxification & 

Purification, 
Disease/pest control 

Pollination

Cultural 
services

Aesthetic, Spiritual, 
Inspirational, 
Educational, 

Recreation, Tourism 
Wild species diversity



UK Ecosystems (Broad Habitats)

Mountains/Moors/Heaths

Lowland neutral grassland • © SNH
Broadleaved woodland • © Sue Wallis

Cattle grazing • © SNH

Semi-natural grasslands Woodlands

Urban (settlement)

Enclosed farmland 

Coastal marginsFreshwater/Wetlands Marine



Biodiversity – critical to delivery of ecosystem services   

Service 
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UK National Ecosystem Assessment: Key Messages 1

The benefits that we derive from the natural world and its constituent 
ecosystems are critically important to human well-being and economic 
prosperity, but are consistently undervalued in economic analysis and 
decision-making

Ecosystem and ecosystem services are constantly changing, driven by 
societal changes – demographic, economic, socio-political, 
technological and behavioural – which influence demand for goods and 
services and the way we manage our natural resources.



UK National Ecosystem Assessment: Key Messages 2
Ecosystems and their services  have been directly affected by conversion of 
natural habitats, pollution of air, land and water, exploitation of  terrestrial, 
marine and freshwater resources, invasive species and climate change

From the late 1940s onwards, emphasis in the UK was placed on 
maximising provisioning services to meet human needs for food, fibre, 
timber, energy and water

While productivity increased, there was a decline in the delivery of a wide 
range of ecosystem services, particularly those associated with biodiversity 
and air, water and soil quality

Changes in national policy and legislation, latterly often driven by EU policy, 
along with technological developments and changing attitudes and 
behaviour, have led to improvements in some ecosystem services, 
particularly in the past 10-20 years



Relative importance of Broad Habitats for Ecosystem 
Services and overall direction of change since 1990



Trends in UK Ecosystem Services (physical measures): 
1945 to present

Since 1945: 
• Substantial increases in provisioning (food) services  
• Decreases in many other ecosystem services
Last 10-20 years: 
• Some services still declining rapidly, especially some 

aquatic systems
• Others show a reduced rate of decline
• Others have begun to improve, especially woodlands
2010 status: 
• About 35% of services are still declining (some from 

already low levels)
• About 20% are improving
• Remainder constant or unclear



Importance and Trends in Drivers Affecting Habitats



Biodiversity – Drivers of Change   

Biodiversity Group
Trend 
information

Drivers of biodiversity change
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Micro-organisms Marine Patchy

Terrestrial Poor

Fungi Non-lichenised Poor

Lichens Moderate

Lower Plants Phytoplankton Good

Macroalgae Patchy

Bryophytes Moderate

Higher Plants Seagrasses Patchy

Land plants Good

Invertebrates Marine Patchy

Terrestrial Moderate

Fish Marine Moderate

Freshwater Good

Amphibians Moderate

Reptiles Patchy

Birds Good

Mammals Moderate

Land-use change & 
pollution are the major 
drivers of change.

Exploitation has a 
significant impact in 
marine ecosystems.

Emerging evidence of 
climate change impacts 
across most groups.

Invasive species  are 
less important for the 
majority of groups.



Importance and Trends in Drivers Affecting Services



UK National Ecosystem Assessment: Key Messages 3

Despite improvements many ecosystem services are still far below their 
full potential – often as a consequence of long-term declines in habitat 
extent or condition, or both – and some continue to deteriorate, with  
adverse impacts on human well-being

A growing population and the increasing impacts of climate change 
mean that the future is likely to bring more challenges.  

The UK will remain an active trading nation, with substantial flows of 
biomass across its borders, generating a substantial ecological 
‘footprint’ overseas and continuing to be affected by  social, economic 
and ecological changes elsewhere



UK Dependence on non-UK Ecosystems



nUK National Ecosystem Assessment: Key Messages 4

Reversing declines in ecosystem services will require the adoption of 
more resilient ways of managing our ecosystems, and a better balance 
between production and other ecosystem services – one of the major 
challenges is to increase food production, but with a  smaller 
environmental footprint through sustainable intensification. 

Contemporary economic and participatory techniques allow us to take 
into account the monetary and non-monetary values of a wide range of 
ecosystem services.  These techniques need to be adopted in everyday 
decision-making practice.



UK National Ecosystem Assessment: Key Messages 5

Failure to include the valuation of non-market goods in decision-making 
results in less efficient resource allocation, with negative consequences 
for social well-being.  Recognizing the value of ecosystem services 
would allow the UK to move towards a more sustainable future, in which 
the benefits of ecosystem services are better realized and more 
equitably distributed.

Exploring some of the plausible futures open to us shows that there is a 
huge range of potential outcomes for the state of the nation, its people 
and its ecosystems in the coming decades. Decisions that we all make 
now and in the immediate future will have a major impact on these 
outcomes



Implications of Storyline on Ecosystem Services 



Implications of Storyline on Ecosystem Services 



Conceptual Framework for Valuing Ecosystem 
Services



NEA: Ecosystem Service and 
Environmental Resource Related Goods

• Food production (agricultural, marine, other)
• Biodiversity: Use values (pollination, pest control, 

wildlife, sport )
• Biodiversity: Non-use values (existence values)
• Raw materials (timber, aggregates, other)
• Climate regulation (carbon storage, GHG)
• Water quantity and quality
• Flood prevention (inland and coastal)
• Pollution remediation 
• Energy 
• Amenity values (landscape,  urban greenspace, 

climate amenity, etc)
• Recreation and tourism
• Environmental effects upon health

Valued via adjusted 
market prices

Valued via 
contribution to output

Valued via avoided 
costs

Valued via observed 
behaviour

Valued via stated 
preferences



Decision support: Distribution of effects



1. National Security (NS) 
2. World Markets (WM)
3. Local Stewardship (LS)
4. Go With the Flow (GWF)
5. Green & Pleasant Land (GPL)
6. Nature At Work (NW) 

Decision support: Ranking of option values

Market values only Market & 
environmental values

1. Nature At Work (NW) 
2. Green & Pleasant Land (GPL)
3. Local Stewardship (LS)
4. Go With the Flow (GWF)
5. National Security (NS) 
6. World Markets (WM)



UK National Ecosystem Assessment: Key Messages 6

A move to sustainable development will require changes in individual 
and societal behaviour and adoption of a more integrated approach to 
ecosystem management 

This will require an appropriate enabling environment  (regulations, 
incentives and behaviour change) and the involvement of a wide range 
of different actors, including government, the private sector, voluntary 
organizations and civil society at large



What is needed to promote the ecosystem 
approach?

• INTEGRATION: responses that are initiated within a single sector 
often impact on other sectors and services; key element of 
ecosystem service based thinking

• THINKING ACROSS SCALES: spatial and temporal

• COLLABORATION: responses may be initiated by particular actors, 
but usually require engagement with others; collaborative 
partnerships between stakeholders

• MULTIPLE RESPONSES: require a mix of approaches, e.g. 
legislation and regulations supporting attitudinal changes, 
underpinning markets and incentives, technological innovation and 
voluntary compliance



Actors and Response Options



The Natural Choice:
securing the value of nature

NATURAL ENVIRONMENT WHITE PAPER 

http://www.archive.defra.gov.uk/environment/natural/documents/newp-white-paper-110607.pdf


The Natural Choice – some key measures
Reconnecting nature

– New Nature Improvement Areas (NIAs)
– Biodiversity offsetting
– New Local Nature Partnerships
– Phasing out peat use

Connecting people and nature for better quality of life
– Green Areas Designation
– Better urban green spaces
– More children experiencing nature by learning outdoors
– Strengthening local public health activities
– New environmental volunteering initiative
– ‘My Environment’ web portal

Capturing and improving the value of nature
– Natural Capital Committee
– An annual statement of green accounts for UK Plc
– A business-led Task Force to expand the UK business 

opportunities



Conclusion (Part II – NEA)

We already have enough information to manage our ecosystems more 
sustainably and good evidence of the benefits of doing so 

Nonetheless improving our understanding of how changes in our 
ecosystems, in particular halting the loss of biodiversity, influences the 
delivery of services remains a priority

Finally, while we have illustrated how considering both the market and 
non-market benefits from ecosystem services can influence economic 
prosperity, we have to explore ways of also taking account of benefits to  
health and social values in decision making.

Plans are being discussed for a follow-on phase to the NEA
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