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Fig. S1  Local damage of area A0 is illustrated as the shaded area. Note that, depending on the baseline species richness an increase in species richness can appear and the local damage can become negative.

Fig. S2  Regional damage I is presented as the shaded area in the top of the figure. When the size of the surrounded area drops from Ar to Ar-Ao, the amount of species reduces from Sb,r to Sb,r-∆Sr. 

Fig. S3  Regional damage II is presented as the shaded area in the top of the figure. When the size of land use type i increases from Ai to Ai+Ao, the amount of species rises from Si,r to Si,r+∆Si,r.

Fig. S4  Including or excluding regional effect II. A) Land use type i is isolated from other land use types and only regional effect I is considered. B) Land use type i is connected with an area of the same land use type i and regional effects I and II are considered.

Table S1  Overview of the CS2000 dataset. Per land use type a number of different plot types are surveyed.  Each figure represents the percentage of plots classified into the corresponding broad habitat (Smart et al. 2003). Descriptions of the land use types and broad habitats are presented in Table S2.

Table S2 Description of the different land use types and broad habitats (Defra 2000; Smart et al. 2003). Only the land use types with clear human activity are included in the study.

Table S3  Land use type and area size specific z values, used to calculate the c factors and CFs for the hierarchist and egalitarian perspective. The z values for grassland are applied for all grassland types. The area size applied for the regional z-values is set to 10,000 m2.

Table S4  Regional CFs, considering the decline of the surrounded area only (CFreg I) or both positive and negative regional effects (CFreg I+II). The main land use types are presented. For the land use type arable land no regional factors could be calculated.

Table S5  Matrix of ranked land use types for the individualist perspective. Each value presents the probability that CF column land use type is significantly larger than CF of row land use type.

Table S6  Matrix of ranked land use types for the hierarchist perspective. Each value presents the probability that CF column land use type is significantly larger than CF of row land use type.

Table S7  Matrix of ranked land use types for the egalitarian perspective. Each value presents the probability that CF column land use type is significantly larger than CF of row land use type.

1 Methodology

1.1 Model approach 

Local damage. The local characterisation factor (CF) refers to a change in species richness on the occupied land area compared with the baseline land (Fig. S1).  
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Fig. S1  Local damage of area A0 is illustrated as the shaded area. Note that, depending on the baseline species richness an increase in species richness can appear and the local damage can become negative

Regional damage  The regional damage score I (DSregI) due to a decline in surrounded area size can be calculated as:
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where CFregI stands for the CF of the regional damage I (PDF), Ar the size of the surrounded region (m2), t the time of occupation (yr), Sb,r the species number on the baseline land with area size Ar, and (Sb,r the difference in number of species on the total natural land and after occupation with land use type i. The regional damage I is illustrated as the grey area in Fig. S2. The size of the area can be calculated by multiplying ∆Sb,r with Ao. ∆Sb,r can be calculated as:
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where Ao stands for the area occupied (m2), cb the species richness factor of the baseline land use type and zb,r the species accumulation factor of the baseline land use type with area size Ar–Ao≈Ar. Combining equation (2) with equation (1), the regional damage score I (DSregI) equals to:
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Fig. S2  Regional damage I is presented as the shaded area in the top of the figure. When the size of the surrounded area drops from Ar to Ar-Ao, the amount of species reduces from Sb,r to Sb,r-∆Sr 

The enlargement of land type i, due to extra land occupation, can be calculated as:
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where CFregII stands for the CF of the regional damage II, Si,r the species number on land use type i with area size Ai, and (Si,r the difference in number of species on land type i before and after occupation of land use type i. The regional damage II is illustrated as the shaded area in Fig. S3. The size of the area can be calculated by multiplying ∆Si,r with Ai. ∆Si,r can be calculated as:
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where Ai stands for the area of existing land use type i (m2), ci the species richness factor of land use type i, zi,r the species accumulation factor of the baseline land use type with area size Ai+Ao≈Ai. Combining equation (5) with equation (4), the regional damage score II (DSregII) equals to:
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Fig. S3  Regional damage II is presented as the shaded area in the top of the figure. When the size of land use type i increases from Ai to Ai+Ao, the amount of species rises from Si,r to Si,r+∆Si,r
The enlargement of land use type i only takes place when the occupied area is considered to be linked with other areas from the same land use type (Fig. S4). When the occupied area is not linked with the area of the same land use type (situation A in Fig. S4) only regional damage I takes place, referring to an area decrease of the surrounded baseline (Formula 3). When the occupied area is linked with the area of the same land use type (situation B in Fig. S4) the regional damage score (DSregI+II) is a combination of a decrease in the surrounded baseline and an enlargement of land use type i:
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Fig. S4  Including or excluding regional effect II. A) Land use type i is isolated from other land use types and only regional effect I is considered. B) Land use type i is connected with an area of the same land use type i and regional effects I and II are considered

1.2 Implementation

Land use types and management practices  The Countryside Survey 2000 is a major audit of the countryside from Great Britain carried out in 1998-1999 (Defra 2000). The Broad Habitat classification contains 22 general land cover types, primarily defined on landscape features, that allow the whole land surface of Great Britain to be mapped (Smart et al. 2003). Table S1 gives an overview of the different land use and plot types, with the amount of plots and the percentage of plots located in a specific broad habitat. Table S2 gives a description of the different land use types. 

Table S1  Overview of the Countryside Survey 2000 dataset. Per land use type a number of different plot types are surveyed.  Each figure represents the percentage of plots classified into the corresponding broad habitat (Smart et al. 2003). Descriptions of the land use types and broad habitats are presented in Table S2

	Aggregated class/ 

Land use type
	Plot type* 
	Number of plots
	Acid Grass
	Arable and horticultural
	Bog
	Bracken
	Broadleaf, mixed and yew woodland
	Conifer woodland
	Dwarf shrub heath
	Fen, mars and swamp
	Improved Grass
	Neutral Grass

	Arable land
	A
	206
	 
	100
	 
	 
	 
	 
	 
	 
	 
	 

	 
	B
	26
	 
	100
	 
	 
	 
	 
	 
	 
	 
	 

	 
	X
	465
	 
	95
	 
	 
	 
	 
	 
	 
	5
	 

	Fertile grassland
	A
	33
	 
	100
	 
	 
	 
	 
	 
	 
	 
	 

	 
	B
	212
	 
	17
	 
	 
	 
	 
	 
	 
	83
	 

	 
	X
	445
	 
	11
	 
	 
	 
	 
	 
	 
	86
	2

	Infertile grassland
	B
	353
	8
	8
	 
	4
	7
	 
	 
	5
	61
	8

	 
	X
	458
	5
	 
	 
	3
	5
	 
	 
	6
	69
	12

	Moorland grass
	B
	63
	46
	 
	 
	 
	 
	 
	22
	32
	 
	 

	 
	X
	366
	33
	 
	14
	6
	3
	8
	22
	11
	3
	 

	Tall grassland
	A
	253
	 
	100
	 
	 
	 
	 
	 
	 
	 
	 

	 
	B
	646
	 
	52
	 
	 
	6
	 
	 
	 
	38
	5

	 
	X
	125
	 
	71
	 
	 
	14
	 
	 
	 
	14
	 

	Upland wooded
	B
	41
	 
	 
	 
	 
	61
	 
	 
	 
	39
	 

	 
	X
	206
	5
	 
	 
	15
	29
	45
	6
	 
	 
	 


*A: Field margins; B: Field boundaries; X: Field core

Table S2  Description of the different land use types and broad habitats (Defra 2000; Smart et al. 2003). Only the land use types with clear human activity are included in the study 
	Land use type 
	Description

	Arable land (crop/weed)
	Communities of cultivated and disturbed ground. Includes land under arable cultivation.

	Fertile grassland
	Improved and semi-improved grasslands very common across Great Britain. Usually with a long history of high macro-nutrient inputs and cut more than once a year for silage.

	Infertile grassland
	Unimproved and semi-improved communities in wet or dry and basic to moderately acidic vegetation. Lowland, species-rich mesotrophic grassland is represented here.

	Moorland grass 
	Extensive, graminaceous upland vegetation, usually with a long history of sheep grazing.

	Tall grassland 
	Most typical of road verges and infrequently disturbed patches of herbaceous vegetation. Includes ‘old field’ communities of spontaneous, fallow grassland. Usually dominated by perennial grasses and tall herbs.

	Upland wooded
	Includes upland semi-natural broadleaved woodland and scrub plus conifer plantation. Also includes established stands of Bracken (Pteridium aquilinum).

	Broad habitat 
	Description

	Arable and horticultural
	All arable crops such as different types of cereal and vegetable crops, together with orchards and more specialist operations such as market gardening and commercial flower growing.

	Acid grassland
	Vegetation dominated by grasses and herbs on a range of lime-deficient soils which have been derived from acidic bedrock or from superficial deposits such as sands and gravels.

	Bog
	Wetlands that support vegetation that is usually peat-forming and which receive mineral nutrients principally from precipitation rather than ground water.

	Bracken
	Vegetation greater than 0.25 ha in extent which are dominated by a continuous canopy cover (>95% cover) of bracken (Pteridium aquilinum) at the height of the growing season.

	Broadleaf
	Dominated by trees that are more than 5 m high when mature, which form a distinct, although sometimes open, canopy with a cover of greater than 20%.

	Conifer woodland
	Dominated by trees that are more than 5 m high when mature, which form a distinct, although sometimes open, canopy which has a cover of greater than 20%.

	Dwarf, shrub, heath
	Vegetation that has a greater than 25% cover of plant species from the heath family or dwarf gorse species.

	Fen, marsh, swamp
	On ground that is permanently, seasonally or periodically waterlogged as a result of ground water or surface run-off.

	Improved grassland
	On fertile soils and is characterized by the dominance of a few fast growing species, such as rye-grass and white clover.

	Neutral grassland
	On soils that are neither very acid nor alkaline.


Species accumulation factor z

Table S3  Land use type and area size specific z values, used to calculate the c factors and CFs for the hierarchist and egalitarian perspective. The z values for grassland are applied for all grassland types. The area size applied for the regional z-values is set to 10,000 m2
	
	z factors to calculate c
	z factors to calculate CF (10,000 m2)

	Land use types
	Plot 10 m2
	Plot 100 m2
	Plot 200 m2
	Local effect: zi,l
	Regional effect: zi,r

	Arable landa
	
	0.44
	0.44
	
	

	Grasslandb
	0.15
	0.21
	0.18
	0.35
	0.35

	Moorland Grassb
	0.20
	0.26
	0.23
	0.32
	0.32

	Woodlandb
	0.24
	0.19
	0.44
	0.44c
	0.44d


aValues derived from Manhoudt et al. (2005)
bValues derived from Crawley and Harral (2001)
cAlso used for the baseline land use type, zb,l

dAlso used for the baseline land use type, zb,r   

Regional characterisation factors

Table S4 Regional CFs, considering the decline of the surrounded area only (CFreg I) or both positive and negative regional effects (CFreg I+II). The main land use types are presented. For the land use type arable land no regional factors could be calculated.

	Land use type
	CFreg I  (Egalitarian)
	CFreg I+II  (Hierarchist)

	
	Median
	95% CL
	Median
	95% CL

	Grasslanda 
	0.44
	0.40-0.48
	0.09
	0.04-0.14

	Moorland grassb 
	0.44
	0.40-0.48
	0.12
	0.07-0.17

	Woodlandc
	0.44
	0.40-0.48
	0.00
	


aIncludes the land use types organic, less intensive and intensive fertile grassland, infertile grassland and tall grassland
bIncludes the land use types organic and intensive moorland
cIncludes the land use type intensive woodland
Parameter uncertainties  For each land use type, the covariance in the CFs was accounted for by calculating the difference between pairs of CFs in the Monte Carlo simulations. Tables S5, S6 and S7 present a matrix of ranked land use types, ordered consecutively from small to large CF, for the three perspectives. Each value displays the probability of the difference between pairs of CFs, namely the CF of the column land use type minus the CF of the row land use type. If the difference between the pair of CFs was in > 95% of the runs positive or negative, we consider the CF of the column land use type to be significantly different from the CF of the row land use type (( = 0.1, two-sided confidence interval).

Table S5  Matrix of ranked land use types for the individualist perspective. Each value presents the probability that CF column land use type is significantly larger than CF of row land use type

	Individualist (probability of CF column > CF row)
	Organic infertile grassland
	Organic moorland grass 
	Organic fertile grassland 
	Organic tall grassland
	Baseline
	Intensive infertile grassland 
	Intensive moorland grass
	Organic arable land
	Less intensive fertile grassland 
	Less intensive arable land
	Less intensive tall grassland 
	Intensive woodland
	Intensive fertile grassland
	Intensive tall grassland
	Intensive arable land

	Organic infertile grassland
	
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	Organic moorland grass 
	0.00
	
	0.71
	0.86
	0.65
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	Organic fertile grassland 
	0.00
	0.29
	
	0.92
	0.50
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	Organic tall grassland
	0.00
	0.14
	0.08
	
	0.27
	0.99
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	Baseline
	0.00
	0.35
	0.50
	0.73
	
	0.99
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	Intensive infertile grassland 
	0.00
	0.00
	0.00
	0.01
	0.01
	
	0.81
	0.94
	0.98
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	Intensive moorland grass
	0.00
	0.00
	0.00
	0.00
	0.00
	0.19
	
	0.90
	0.95
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	Organic arable land
	0.00
	0.00
	0.00
	0.00
	0.00
	0.06
	0.10
	
	0.48
	0.83
	0.84
	0.99
	1.00
	1.00
	1.00

	Less intensive fertile grassland 
	0.00
	0.00
	0.00
	0.00
	0.00
	0.02
	0.05
	0.52
	
	0.89
	0.90
	1.00
	1.00
	1.00
	1.00

	Less intensive arable land
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.17
	0.11
	
	0.57
	1.00
	1.00
	1.00
	1.00

	Less intensive tall grassland 
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.16
	0.10
	0.43
	
	1.00
	1.00
	1.00
	1.00

	Intensive woodland
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.00
	0.00
	0.00
	
	1.00
	1.00
	1.00

	Intensive fertile grassland
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	
	0.98
	1.00

	Intensive tall grassland
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.02
	
	1.00

	Intensive arable land
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	


Table S6  Matrix of ranked land use types for the hierarchist perspective. Each value presents the probability that CF column land use type is significantly larger than CF of row land use type

	Hierarchist (probability of CF column > CF row)
	Baseline
	Organic infertile grassland
	Organic fertile grassland 
	Organic tall grassland
	Organic moorland grass 
	Intensive infertile grassland 
	Less intensive fertile grassland 
	Less intensive tall grassland
	Intensive moorland grass
	Intensive woodland
	Intensive fertile grassland
	Intensive tall grassland

	Baseline
	
	0.94
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	Organic infertile grassland
	0.06
	
	1.00
	1.00
	0.95
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	Organic fertile grassland 
	0.00
	0.00
	
	0.92
	0.76
	0.97
	1.00
	1.00
	0.99
	0.98
	1.00
	1.00

	Organic tall grassland
	0.00
	0.00
	0.08
	
	0.72
	0.90
	1.00
	1.00
	0.99
	0.97
	1.00
	1.00

	Organic moorland grass 
	0.00
	0.05
	0.24
	0.28
	
	0.38
	0.79
	0.90
	1.00
	0.90
	0.98
	0.99

	Intensive infertile grassland 
	0.00
	0.00
	0.03
	0.10
	0.62
	
	1.00
	1.00
	0.98
	0.95
	1.00
	1.00

	Less intensive fertile grassland 
	0.00
	0.00
	0.00
	0.00
	0.21
	0.00
	
	0.90
	0.77
	0.75
	1.00
	1.00

	Less intensive tall grassland 
	0.00
	0.00
	0.00
	0.00
	0.10
	0.00
	0.10
	
	0.65
	0.63
	1.00
	1.00

	Intensive moorland grass
	0.00
	0.00
	0.01
	0.01
	0.00
	0.02
	0.23
	0.35
	
	0.50
	0.71
	0.83

	Intensive woodland
	0.00
	0.00
	0.02
	0.03
	0.10
	0.05
	0.25
	0.37
	0.50
	
	0.68
	0.80

	Intensive fertile grassland
	0.00
	0.00
	0.00
	0.00
	0.02
	0.00
	0.00
	0.00
	0.29
	0.32
	
	0.97

	Intensive tall grassland
	0.00
	0.00
	0.00
	0.00
	0.01
	0.00
	0.00
	0.00
	0.17
	0.20
	0.03
	


Table S7  Matrix of ranked land use types for the egalitarian perspective. Each value presents the probability that CF column land use type is significantly larger than CF of row land use type

	Egalitarian (probability of CF column > CF row)
	Baseline
	Organic infertile grassland
	Organic fertile grassland 
	Organic tall grassland
	Organic moorland grass 
	Intensive infertile grassland 
	Less intensive fertile grassland 
	Less intensive tall grassland 
	Intensive moorland grass
	Intensive fertile grassland
	Intensive tall grassland
	Intensive woodland

	Baseline
	
	0.91
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	Organic infertile grassland
	0.09
	
	1.00
	1.00
	0.96
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	Organic fertile grassland 
	0.00
	0.00
	
	0.92
	0.72
	0.97
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	Organic tall grassland
	0.00
	0.00
	0.08
	
	0.68
	0.90
	1.00
	1.00
	0.99
	1.00
	1.00
	1.00

	Organic moorland grass 
	0.00
	0.04
	0.28
	0.32
	
	0.48
	0.90
	0.97
	1.00
	1.00
	1.00
	1.00

	Intensive infertile grassland 
	0.00
	0.00
	0.03
	0.10
	0.52
	
	1.00
	1.00
	0.98
	1.00
	1.00
	1.00

	Less intensive fertile grassland 
	0.00
	0.00
	0.00
	0.00
	0.10
	0.00
	
	0.90
	0.71
	1.00
	1.00
	0.99

	Less intensive tall grassland 
	0.00
	0.00
	0.00
	0.00
	0.03
	0.00
	0.10
	
	0.54
	1.00
	1.00
	0.98

	Intensive moorland grass
	0.00
	0.00
	0.00
	0.01
	0.00
	0.02
	0.29
	0.46
	
	0.90
	0.96
	0.98

	Intensive fertile grassland
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.10
	
	0.97
	0.82

	Intensive tall grassland
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.04
	0.03
	
	0.65

	Intensive woodland
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.02
	0.02
	0.18
	0.35
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