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1. BACKGROUND 

 

Agriculture is the dominant land use throughout much of Western Europe, and since the 

1940s, farming has increasingly become more intensive. This has resulted in widespread 

declines in many groups of organisms associated with farmland (Robinson & Sutherland, 

2002). Farmland birds in particular are well documented (Fuller et al., 1995, but losses of 

other organisms are also much recorded. Bumblebee declines are especially marked 

(Carvell et al., 2004), and butterflies declined by 22.5% between 1994 and 2003 (Butterfly 

Conservation, 2006)  

 

Following a green paper in 1985 which addressed the environmental impact of agriculture 

(CEC 1985), agri-environment schemes (AES) have been available to European Union 

member states under the Common Agricultural Policy (CAP) (Kleijn & Sutherland, 2003). 

However, schemes are subject to change due to ongoing reforms, and also vary between 

different countries.  

 

In Britain, there are a number of schemes available that provide financial incentives to 

farmers to adopt environmentally friendly land management. In 2005 the Environmental 

Stewardship Scheme (ESS) was introduced to replace a number of previous schemes. ESS 

has three different entry levels, Entry Level Stewardship (ELS), available to all farmers, 

Organic Level Stewardship (OLS) available to organic farmers and Higher Level 

Stewardship (HLS) for targeted environmental management.  

 

A number of studies have examined whether AES can be effective in conserving or 

increasing biodiversity (Kleijn & Sutherland, 2003; Kleijn et al., 2006 for example), but 

results appear to be variable (Whittingham, 2007). Marshall et al. (2005) suggested that 

landscape structure affects the success of farmland biodiversity initiatives. This may need 

to be addressed in future agri-environment schemes (Wittingham, 2007).  

 

Similar questions are raised as to the effectiveness of organic farming on biodiversity. For 

example Hole et al. (2005) compared data from Europe, New Zealand, the US and Canada 

and suggested that organic farming increased biodiversity at every level of the food chain, 

yet a meta-analysis by Bengstsson et al. (2005) found that results varied between studies, 

and between organism groups and landscapes. Fuller et al. (20052) suggested that the 

magnitude of biodiversity variation between taxa is because the scale of organic farms may 

be too low to affect species with large spatial needs. 

 

Integrated farming has also been shown to increase biodiversity when compared with 

conventional farming (Berry et al., 2005) although results again vary between studies and 

species.  

 

The question of how different farming systems compare in their effects on biodiversity and 

other environmental impacts was recently identified by policy makers and scientists as one 

of the top 100 priority policy-relevant ecological questions in the UK.  The need to learn 

from AES to optimize future biodiversity gain and ecological benefits was also prioritised. 

(Sutherland et al., 2006). 

 

 

Using systematic review methodology, terrestrial biodiversity of farmland under different 

management interventions will be critically appraised. The review will consider the best 
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available evidence of the effectiveness of different management regimes in different 

situations (Table 1). Publication bias will be limited through the use of comprehensive 

literature searching (published and unpublished), specific inclusion criteria, and formal 

assessment of the quality and reliability of the studies retrieved. Subsequent data synthesis 

(qualitative and/or quantitative) will summarise evidence to provide guidance to land 

managers and highlight any gaps in the research evidence.  

 

 

 

2. OBJECTIVE OF THE REVIEW 

2.1 Primary question 

How do farm-scale interventions, such as intergrated farm management, agri-

environment schemes and organic farming impact on biodiversity compared with 

conventional farming in temperate Europe? 

 

2.2 Secondary question (if applicable)  
Which farming regimes are most effective for increased diversity of particular 

groups of species (eg birds, mammals, invertebrates, plants)? Do results vary 

between land and output types (eg. Upland, lowland, arable, livestock) 

 

 

 

Table 1. Components of the primary and secondary systematic review questions 

 

Subject Intervention Outcome 

Primary                        Secondary           

Farmland 

biodiversity 

i.e. 

abundance/diversity 

of  flowering 

plants, birds, 

mammals and 

invertebrates for 

example. 

Farming type  

-organic 

-integrated farm 

management  

-conventional 

-named agri-

environment 

schemes and 

individual 

prescriptions 

 

Biodiversity                  

This could be                 

measured by                  

diversity/abundance/     

species richness             

of different groups 

of organisms                 

 

Effect on diversity 

of different groups 

including: Birds, 

mammals, plants, 

invertebrates 

(pollinators, natural 

enemies, nutrient 

cycling species.)     

                                   

Effect on                             

abundance of  each 

of the above type of 

organism      

                                              

Effect of 

land/output 

          type eg. 

  -upland/lowland 

  -arable/livestock 

  

 

3. METHODS 

3.1 Search strategy 

The following general computerised/web databases will be searched: 
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1) ISI Web of Knowledge (incl.ISI Web of Science and ISI Proceedings) 

2) Science Direct 

3) Blackwell Synergy 

4) IngentaConnect 

5) Directory of Open Access Journals 

6) COPAC 

7) Scirus (All journal sources) 

8) Scopus 

9) Index to Theses Online 

10) Digital Dissertations Online 

11) Agricola 

12)CAB Abstracts  

13) Natural England’s “Wildlink” 

14) Centre for Ecology and Hydrology online database 

15) JSTOR 

16)Conservation Evidence.com 

17 Conservation Online 

 

Other specific/specialised databases will be search where identified or recommended by 

experts within the field.  

 

In addition, web searches will be performed using the search engines: www.alltheweb.com, 

http://scholar.google.com and www.dogpile.com. The first 50 hits (.doc .txt.xls and .pdf 

documents where this can be separated) from each data source will be examined for 

appropriate data. No further links from the captured website will be followed unless to a 

document/pdf file.  

 

The following search terms will be utilised on each of the database and web searches. 

(*indicates a wildcard). 

 

 1) Farm* AND biodiversity 

 2) Organic AND biodiversity 

 3) Farm* AND diversity  

 4) Farm* AND abundance  

 5) Farm* AND species  

 6) Agri-environment 

 7) Farm*AND bird* 

 8) Farm* AND invertebrate* 

 9) Organic AND species 

 10) Agri-environment AND species  

 

Bibliographies of articles viewed at full text will be searched for relevant articles missed by 

previous searches. Recognised experts, practitioners and authors will be contacted for 

further recommendations and for provision of relevant unpublished material or missing 

data. 

 

Searches of publications from United Kingdom, European and United States statutory and 

non-statutory organisations will also be included.  

 

3.2. Study inclusion criteria  
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The inclusion and exclusion criteria will be applied by one reviewer to all potential studies 

at the title and abstract level. Where there is insufficient information to make an informed 

decision regarding a studies inclusion, then relevance to the next stage of the review 

process (full text assessment) will be assumed. A second reviewer will examine a random 

subset of at least 25% of the reference list (up to a maximum of 2000 references) to assess 

repeatability of the selection criteria. Kappa analysis will be performed, with a rating of 

‘substantial’(0.6 or above) being required to pass the assessment. Disagreement regarding 

inclusion or exclusion of studies will be resolved by consensus, or following assessment by 

a third reviewer. If the Kappa value is low, the reference list will be reassessed against 

adjusted inclusion and exclusion criteria. The same subset of references will be re-assessed 

by a second reviewer with Kappa analysis. Reviewers will then consider articles viewed at 

full text for relevance, either excluding them from, or admitting them to, the review. 

 

• Relevant subject(s): 

All studies that investigate some aspect of biodiversity or species diversity 

on farmland will be considered for inclusion into the systematic review, 

irrespective of habitat or spatial scale. The scope will be Temperate Europe, 

(i.e.  For this study, all European countries west of Russia, but excluding 

Spain, Italy, Portugal, and all countries south of  Austria, Hungary and 

Romania). A record will be made of the geographical area in case of 

distribution patterns of variation. 

• Types of intervention: 
All interventions that aim to increase biodiversity on farmland will be 

considered valid for inclusion initially. The review may be restricted at a 

later stage, if there is too much or too little literature available to assess all 

interventions. In this case, the intervention(s) with the most available 

literature will become the focus of the review. 

• Types of comparator: 
A comparator (e.g. conventionally farmed plot) is required for inclusion 

within formal meta-analysis. Articles lacking a comparator will be included 

within qualitative analysis and summarised within tables.  

• Types of outcome: 
Differences or similarities in biodiversity on different farm types, and 

differences or similarities in biodiversity following management changes on 

farmland will all be considered. 

• Types of study: 

Any study that investigates biodiversity on farmland will be considered.  

• Potential reasons for heterogeneity: 
Habitat type 

Longitude/latitude 

Altitude 

Farming regime 

Length of time farmed under same regime. 

Previous farming regimes on land. 

 

 

3.3 Study quality assessment 

Reviewers will assess the methodologies used by all articles accepted at full text. 

Study quality will be scored according to a hierarchy of evidence adapted from 

systematic review guidelines used in medicine and public health (Stevens & Milne 
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1997) and conservation (Pullin & Knight 2003); e.g. a randomised control trial 

would be weighed higher than a site comparison study. A second reviewer will 

examine a random subset of at least 25% of the selected studies to assess 

repeatability of study quality. Disagreement regarding study quality will be resolved 

by consensus or following assessment by a third reviewer. 

 

3.4 Data extraction strategy 

Data will be extracted by one reviewer, and a random subset of at least 25% or the 

selected studies will be checked by another reviewer to verify repeatability and 

accuracy. Data regarding the study characteristics, quality design and results will be 

recorded using electronic data extraction forms. Where information regarding the 

reasons for heterogeneity is presented in the studies, it will be recorded. 

 

3.5 Data synthesis 

Methods of data synthesis will depend on the type of data presented in the accepted 

studies. As a minimum, all studies accepted for inclusion will be summarised 

qualitatively. Primary data will be collected from the author/organisation if it is not 

presented in the study write-up. Summary tables of study characteristics, study 

quality and results will be presented, accompanied by a narrative synthesis.  

 

Quantitative analysis will be undertaken on any data suitable for formal statistical 

analysis. Where possible, meta-analysis for each of the interventions will be carried 

out with reasons for heterogeneity assessed by meta-regression (univariate or 

multivariate). If meta-analysis is not possible, then other appropriate statistical 

techniques may be performed.  

 

4.  POTENTIAL CONFLICTS OF INTEREST AND SOURCES OF SUPPORT 

No conflicts of interest to declare.  
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