UK BIODIVERSITY IN DECLINE?

NOT ACCORDING TO EVIDENCE FROM THE PAST 400 YEARS

Contrary to popular belief, there is no evidence of a continual and long-term decline in UK biodiversity as a result of agricultural practices. According to new research by Nick Hanley and colleagues, which has looked at the effects of agriculture on biodiversity from 1600 to the present, the number of plant species rises, falls and rises again over time.

The research also finds that there is a very strong influence of agricultural prices on biodiversity: as prices rise (and so farmers choose to keep more stock), biodiversity falls. What’s more, abandoning farmland appears to reduce biodiversity, a finding that has implications for modern policy on biodiversity conservation and farming.

Is farming good or bad for biodiversity over the long term? This study discusses some of the results from a three-year project funded by the Leverhulme Trust. It uses a novel combination of techniques from paleo-ecology, history and economics to try to answer a simple question: what factors connected with agriculture influence changes in biodiversity over the long run? 

Palaeo-ecology is a relatively new science that allows researchers to investigate what habitats looked like in the past. In this case, the researchers do it by using the pollen remains that plants left behind during their lifetimes, and which were then preserved in peat. By taking samples (cores) of this peat, dating the layers of the core using radio carbon dating, and then identifying which species have left pollen in these layers, the researcher can build up a picture of the kinds of plants that were growing at different sites a long way back in time.

The research uses this pollen remains evidence back to 1580 for 11 sites in Scotland, to construct a ‘biodiversity’ index; that is, an index of the diversity of plants at these sites, and how this has changed over the last 400 years:

We then can try and relate changes in this biodiversity index of time and across sites to factors thought likely to influence it. Using modern ecological theory, we speculate that these factors might include changes in the way agriculture was practiced at the sites studied.

The next step is then to undertake historical analysis to build up a picture of how the land was farmed over this time period. This is done using standard historical analysis methods, consulting farm and estate papers, court records, records from administrative authorities and other sources.

In particular, we were interested in evidence of changes in agricultural ‘technology’ (farming methods), such as the introduction of new breeds of livestock, changes in land ownership and land use, and outbreaks of war and famine. Ideally, this historical analysis would also tell us how many livestock were kept at each site in each period.

Unfortunately, this information simply does not exist. We therefore use a measure of the incentives to farmers to either increase or decrease stocking numbers, namely the prices of livestock relative to wages. This is done in a way that controls for important influences on prices, namely supply and demand ‘shocks’ over time.

Two main results are of interest:

· First, counter to popular belief, there is no evidence in a continual decline in biodiversity over time: the number of plant species rises, falls, and rises again over time.

· Secondly, there is a very strong influence of agricultural prices on biodiversity: as prices rise (and so farmers choose to keep more stock), biodiversity falls. This is in accordance with modern ecological thinking, but seems to be a pattern which has existed over a 400-year period. We also find that abandoning farmland appears to reduce biodiversity, a finding which has implications for modern policy on biodiversity conservation and farming.
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‘The Effects of Agriculture on Biodiversity, 1600-2000’ (by Nick Hanley, Kostas Angelopoulos and Dugald Tinch, Economics Department, University of Stirling; Fiona Watson, History Department, University of Dundee; Althea Davies, AHRC Centre for Environmental History, University of Stirling) was presented at the Economic History Society's 2007 annual conference at the University of Exeter Friday 30 March to Sunday 1 April.
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