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Motivation
• Carly’s PhD Research – big impact – published in 

Science in 2004 – examples of the media reporting:

• Extinction
• Two teams of British scientists have produced the best 

evidence yet that our planet is experiencing a mass 
extinction. (NERC Press Briefing)

• Warning sounded on decline of species
The Guardian - Front page of the newspaper

• Drive for interdisciplinary research (i.e., RELU) drawn 
attention to issue of how to integrate science/economics 
to produce policy relevant findings
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• Key finding :

• Stevens et al. (2004) - sampled 68 Agrostis-
Festuca acid grassland field sites in the UK 

• Demonstrated statistically a reduction of one 
species for every additional 2.5 kg of nitrogen
per hectare per annum deposited.

• Powerful finding for an observational based 
study – not a controlled experiment 
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Overview of Paper

• Science of ammonia/nitrogen 
deposition

• Current legislation
• Antecedent economic research
• Case Study (Illustrative)

– Area
– Data (Scientific/Economic)
– Results/Policy Implications

• Summary/Conclusions
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A Bit of Background Info
• Many areas high conservation importance subject to air 

pollution (eg SSSIs)

• Current management regime/policy mix unlikely reduce 
impact 

• Most policy targets – ammonia/nitrogen are aggregate 
quantities – policy focus on cost minimisation �
intensive livestock activities (e.g., pigs, poultry)

• Ignore marginal benefits (so do not maximise net 
benefits) from damage reduction from extensive 
livestock activities (cattle, sheep)
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Case Study
• Stevens et al – 2.5 kg N p/a – 1 species
• Examine land use change to reduce N deposition by 2.5 

kg N p/a
• Area – south west England – Exmoor
• Data on SSSI (Stevens et al)
• Data on typical farming in regions (FBS Exeter)
• Representative farm (see paper for details)
• Employ Simple Calculation of Ammonia Impact 

Limits (SCAIL) – examine land use change in one 
location impacts nitrogen deposition on another

• Review non-market valuation literature on biological 
diversity to see if Benefits>Costs
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Table 1: Ammonia deposition at 100m intervals 

2.593206Total

000.0031000

2.593400.004900

2.436360.005800

2.261320.006700

2.062280.008600

1.831240.012500

1.554200.017400

1.117150.029300

0.677110.062200

Cumulative 
Deposition  kg 
nitrogen per 
annum*

Number of source 
hectares 

Deposition kg 
nitrogen per 
hectare per 
annum*

Distance from 
source to sink 
(metres)
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Prevailing Wind Direction

1,000 metres 0 metres

Source of Pollution (e.g., Farm)

Pollution Sink (e.g., SSSI)

Distance from Source to Sink
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WTP for benefits from biological diversity?

• The 1 species gain from 2.5 kg N p/a reduction is unspecified

• Have greater diversity and/or abundance

• Virtually no WTP estimates for biological diversity

• Lots for biodiversity (e.g., single species, whole ecosystem)

• Of the estimates in the literature (e.g., Christie, et al 2004) changes 
considered are “vague” and on a much larger landscape scale

Why?

• Difficult convey idea of diversity, abundance, resilience 

• Consider range of WTP estimates
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Table 2: Benefit-Cost Analysis in Present Value Ter ms of Retiring 200 Hectares of
Agricultural Land to Reduce Nitrogen Deposition at a SSSI

482.21206.1If WTP of £50

9.624.1If WTP of £1

2.97.2If WTP of 30p

12.4If WTP of 10p

0.10.2If WTP of 1p

Benefit/Cost Ratios

115,536115,536Costs (£)

55,716,046139,351,297If WTP of £50

1,114,3212,787,206If WTP of £1

334,296836,107If WTP of 30p

111,432278,702If WTP of 10p

11,14327,870If WTP of 1p

Benefits (£)

25 Years10 Years

Number of Years Before Benefits Occur

Assumptions:
1.Assumed a 5% discount rate
2.Costs and benefits are evaluated over 50 year time period
3.All WTP estimates have been multiplied by 250,000 
4.Costs are incurred in all years assuming 200 hectares are retired from farming
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Key assumptions:
1. Have assumed that the increase in biological diversity 

takes 10 or 25 years to materialise
2. Assuming diversity means increased number of 

species
3. Have evaluate the policy over a 50 year period
4. Have aggregated WTP by size of local population
5. Costs are farm income foregone

Findings:
• Benefits long time to be realised – higher WTP 

required B/C>1
• Required WTP for B/C>1 relatively small
• If we strip CAP payments out of farm profits then the 

profit foregone (costs in Table 2) will almost certainly 
be zero.

• So any +ve WTP yield B/C>1
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Observations:

1. Policy Design
• Quicker benefits may be achieved from active 

management
• Scaling up results on land retirement will yield 

several additional species and are they all 
valued equally?

• Marginal benefits likely to be a decreasing 
function of total land area retired

• What is the trade-off between land retirement 
and cultural heritage benefits of farming?
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2. Integrating Science and Economics

• Stevens et al biological diversity - observational data. 
For each site monitored report average no. species.

• So will proposed land use policy increase diversity 
and/or abundance and what are the implications for 
resilience?

• Can we devise non-market studies to deal with this 
degree of complexity?

• Using micro level ecology data/findings in combination 
with WTP for biological diversity. Scale of science is 
micro, scale of economic analysis much greater. 

• What are the implications of different scales of analysis 
when integrating research between disciplines?
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Summary

• High profile science 
• Suggest clear policy impact
• Used findings within simple economic analysis to 

propose land use policy
• Analysis identifies issues/difficulties with integration 

science/economics
• Particular with respect to non-market valuation/biological 

diversity
• Science community demanding – “evidenced based 

research” to inform policy makers
• Real and important difficulties scaling up science as well 

as integrating with economics that the policy community 
need to understand


