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What is sustainable coffee?

• For me:
– How can I have a cup of coffee that:

• Minimizes environmental impacts
• Keeps environmental resources and processes intact
• Supports livelihoods in developing countries



Me and coffee





Coffea canephora
(robusta)

Coffea arabica











Moguel & Toledo 1999





• Bioscience 1996



Birds (Greenberg et al. 1997)

Ants (Perfecto & Vandermeer 1996)

Butterflies (Perfecto et al. 2003)

Epiphytes (Hietz 2005)

Mammals (Gallina et al. 1996)

Food plants

+ Biodiversity conservation



Less erosion (Ataroff & Monasterio
(1997)

More carbon (Soto-Pinto et al 2010)

Less nutrient leaching (Tully et al. 
2012)

Landscape connectivity (Rueda et al. 
2014)

+ Ecosystem function











What is organic

• promoting biodiversity by growing a variety of crops
• preventing soil erosion and improving soil quality
• conserving energy
• protecting wildlife, stream banks and watersheds
• avoiding the use of synthetic or artificially produced pesticides, herbicides, 

fertilisers or GMOs (genetically modified, transgenic organisms).

From NASAA:



The world of logos

Cultivation

Import

Roasting & 
Packaging



Intensive agriculture as an alternative?

land sharing/
Wildlife friendly farming

land sparing/ 
intensification

Reserve

External 
impacts

Farmers don’t have a production target
Low prices increases demand
High profits lead to opportunity costs in natural habitat



Coffee in Ethiopia



Forest coffee and birds

R2 = 0.3234
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bonga.env

		habitat		site		shrub		crop		dist.forest		tree.spp		forest.tree.spp		tree.dens		tree.cv		tree.pie		bird.spp		ind.16		ind.28		alt		bird.sim		coff.quads		tree.ind1		tree.ind2		tree.ind3		tree.ind4		tree.sim		bh.f.oriole		trop.boub		wooded.1000		carnivore		frugivore		granivore		insectivore		nectivore		omnivore		small.verts		disturbed		intermediate		wooded		freq.wood.sp		bird.spp.wood		bird.spp.farm		bird.sim.wood		tree.sim.wood		open.spp		int.new.spp		wood.new.spp		forest.new.spp

		1.00		1.00		2.02		75.98		123.00		9.00		7.00		10.00						26.00		2.00		6.00		1727.91		17.57		5.00		1.00		1.00		7.00		7.00		30.68		4.55		18.18		3271.00		1		1		9		11		2		2		0		14		9		3		.44		17.00		26.00		17.92		15.11		8		11		7		0

		1.00		2.00		2.30		81.60		136.00		12.00		11.00		10.50						28.00		4.00		6.00		1732.79		15.85		12.00		3.00		2.00		7.00		6.00		37.70		4.55		18.18		2630.00		0		2		6		12		4		2		0		15		9		4		.78		20.00		28.00		17.73		18.30		7		17		4		0

		1.00		3.00		3.08		73.42		392.00		3.00		3.00		6.00						22.00		.00		2.00		1733.70		7.85		.00		.00		.00		2.00		1.00		26.16		.00		.00		3748.00		0		3		5		7		1		2		0		12		7		3		.55		15.00		22.00		9.18		6.43		9		10		3		0

		1.00		4.00		6.76		50.52		2018.00		7.00		6.00		30.50						26.00		1.00		2.00		1492.30		6.45		.00		.00		.00		6.00		4.00		29.70		.00		.00		56.00		0		1		4		10		1		5		0		12		7		7		1.11		13.00		26.00		8.23		9.91		8		15		2		1

		1.00		5.00		8.16		40.66		20.00		13.00		11.00		18.50						23.00		3.00		6.00		1837.64		17.25		10.00		5.00		4.00		7.00		6.00		44.74		.00		4.55		6458.00		0		1		3		13		1		2		0		10		10		3		.44		18.00		23.00		18.13		19.88		4		14		5		0

		1.00		6.00		1.48		52.20		142.00		8.00		8.00		5.00						18.00		1.00		3.00		1730.96		9.72		10.00		2.00		2.00		5.00		5.00		41.27		.00		.00		11999.00		0		1		2		8		2		2		0		7		7		4		.44		13.00		18.00		11.17		14.46		5		9		4		0

		1.00		7.00		7.94		9.86		483.00		15.00		13.00		19.50						25.00		1.00		4.00		2240.58		17.43		.00		7.00		6.00		4.00		3.00		43.06		22.73		.00		3095.00		0		2		7		12		2		4		0		10		8		7		1.88		20.00		25.00		18.71		16.49		5		15		5		0

		1.00		9.00		na		36.74		184.00		10.00		9.00		18.50						27.00		4.00		8.00		1937.61		19.81		12.00		3.00		3.00		6.00		5.00		43.24		.00		4.55		7456.00		1		5		7		15		0		2		0		9		10		7		1.00		24.00		27.00		20.57		16.78		5		10		11		0

		1.00		10.00		na		34.74		206.00		3.00		2.00		11.50						21.00		1.00		2.00		2340.00		7.06		.00		.00		.00		3.00		3.00		27.33		.00		.00		10410.00		1		0		4		10		3		0		0		9		12		0		.00		15.00		21.00		7.91		2.52		8		12		1		0

		1.00		11.00		na		60.98		192.00		4.00		4.00		2.00						18.00		4.00		8.00		2025.70		16.41		.00		1.00		1.00		3.00		2.00		29.40		.00		13.64		4054.00		0		2		3		12		1		2		0		5		8		5		1.11		18.00		18.00		15.46		4.17		3		8		7		0

		1.00		12.00		na		58.74		702.00		4.00		4.00		14.00						17.00		4.00		6.00		1880.62		16.58		2.00		.00		.00		4.00		3.00		35.96		.00		9.09		2381.00		0		0		2		13		1		2		0		6		9		2		.22		17.00		17.00		16.77		11.64		2		10		5		0

		1.00		13.00		27.90		54.20		602.00		14.00		12.00		59.50						31.00		5.00		8.00		1962.61		18.95		1.00		4.00		4.00		9.00		7.00		43.63		4.55		13.64		3974.00		2		5		10		13		2		5		0		11		10		10		2.55		27.00		31.00		17.95		14.80		4		14		12		1

		1.00		14.00		14.72		30.30		149.00		15.00		13.00		36.00						38.00		7.00		13.00		2025.70		26.63		14.00		6.00		6.00		9.00		8.00		43.83		18.18		31.82		9839.00		0		6		13		19		3		5		0		13		14		11		2.77		33.00		38.00		28.17		19.06		6		17		11		4

		1.00		15.00		12.44		57.44		638.00		15.00		14.00		42.50						25.00		2.00		3.00		1800.00		13.75		15.00		4.00		4.00		7.00		7.00		39.65		.00		.00		1998.00		0		1		3		13		2		3		0		13		8		4		.89		19.00		25.00		14.52		15.42		8		12		4		1

		1.00		21.00		na		45.96		55.00		12.00		10.00		12.50						26.00		4.00		9.00		1711.15		21.69		21.00		6.00		5.00		6.00		5.00		50.06		18.18		22.73		8024.00		0		4		7		13		2		3		0		8		10		7		1.33		23.00		26.00		22.52		25.90		3		13		9		0

		1.00		22.00		na		73.78		188.00		10.00		10.00		13.50						23.00		2.00		6.00		1707.79		20.48		22.00		3.00		3.00		6.00		5.00		39.50		.00		.00		10275.00		0		4		7		13		2		2		0		8		8		7		2.00		20.00		23.00		21.56		17.52		2		15		5		1

		1.00		23.00		na		62.76		109.00		12.00		12.00		31.00						26.00		4.00		9.00		1762.66		21.36		7.00		2.00		1.00		8.00		7.00		38.07		.00		28.57		6152.00		0		4		9		14		2		2		0		10		10		6		1.28		23.00		26.00		22.10		14.23		3		15		6		2

		1.00		24.00		na		22.90		233.00		9.00		8.00		11.00						22.00		6.00		8.00		2012.29		19.43		8.00		3.00		2.00		6.00		5.00		41.81		4.55		4.55		6113.00		0		0		3		16		2		2		0		7		12		3		.33		20.00		22.00		19.08		20.65		2		13		7		0

		1.00		26.00		31.36		39.48		1293.00		12.00		11.00		28.50						35.00		7.00		10.00		1760.22		22.95		9.00		3.00		1.00		8.00		8.00		37.14		9.09		18.18		1076.00		0		2		6		18		3		5		0		15		9		10		2.55		26.00		35.00		24.78		16.13		8		16		10		0

		2.00		1		na		34.60		na		10.00		8.00		225.00		15.71		83.70		17.00		na		na		1691.64		na		5.85		6.00		4.00		4.00		3.00		na		21.05		52.63		4465.00		0		2		5		10		1		4		0		3		5		9		2.31		18.00		17.00		na		na		0		4		11		2

		2.00		2		na		10.65		na		20.00		17.00		290.00		27.67		91.00		14.00		na		na		1661.16		na		16.15		13.00		11.00		3.00		1.00		na		50.00		45.00		3243.00		0		3		3		7		1		2		0		4		6		4		.61		14.00		14.00		na		na		0		7		6		1

		2.00		3		na		13.55		na		6.00		5.00		165.00		25.35		77.30		16.00		na		na		1744.07		na		4.65		4.00		5.00		1.00		1.00		na		.00		77.27		7844.00		0		1		4		11		2		1		0		3		6		6		.78		16.00		14.00		na		na		0		6		6		3

		2.00		4		na		9.25		na		8.00		8.00		165.00		25.35		70.30		20.00		na		na		1541.68		na		15.45		4.00		4.00		3.00		1.00		na		38.89		44.44		4300.00		0		4		5		12		1		3		0		3		6		10		3.79		20.00		18.00		na		na		0		9		8		2
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		2.00		6		na		14.45		na		18.00		17.00		465.00		36.58		83.30		8.00		na		na		1825.75		na		31.65		11.00		10.00		6.00		5.00		na		63.64		9.09		11908.00		0		1		2		6		0		1		0		0		4		4		1.77		8.00		8.00		na		na		0		0		6		2

		2.00		7		na		10.40		na		16.00		15.00		325.00		27.74		88.80		20.00		na		na		2180.23		na		0		10.00		12.00		2.00		3.00		na		44.44		27.78		11465.00		0		2		7		14		1		3		0		3		8		9		4.88		20.00		18.00		na		na		0		6		10		4

		2.00		9		na		25.61		na		11.00		11.00		135.00		21.11		82.30		17.00		na		na		2340.00		na		13.7142857143		9.00		8.00		2.00		1.00		na		30.00		5.00		10279.00		1		1		4		11		0		2		0		4		7		6		2.20		17.00		16.00		na		na		0		5		9		3

		2.00		10		na		24.90		na		10.00		10.00		105.00		63.89		92.00		29.00		na		na		2042.46		na		0		6.00		6.00		2.00		1.00		na		72.22		22.22		11297.00		0		3		8		21		0		5		0		5		10		14		7.59		29.00		27.00		na		na		2		9		11		7

		2.00		11		na		14.82		na		10.00		10.00		100.00		58.63		87.90		23.00		na		na		1780.00		na		0		9.00		7.00		1.00		1.00		na		86.36		40.91		6364.00		2		3		8		13		1		4		0		5		6		12		2.88		23.00		20.00		na		na		2		6		10		5

		2.00		12		na		23.33		na		13.00		12.00		155.00		23.92		92.90		27.00		na		na		1926.95		na		0.619047619		11.00		9.00		2.00		2.00		na		63.64		50.00		5452.00		0		3		7		19		1		4		0		4		8		15		5.65		27.00		25.00		na		na		0		9		14		4

		2.00		13		na		26.95		na		10.00		10.00		220.00		38.03		83.90		30.00		na		na		2042.77		na		0.15		8.00		8.00		1.00		1.00		na		23.81		4.76		4458.00		0		5		10		17		1		3		0		6		12		11		4.07		30.00		25.00		na		na		2		13		10		5

		2.00		14		na		17.40		na		7.00		7.00		290.00		45.04		66.00		16.00		na		na		1674.88		na		0.25		6.00		5.00		.00		.00		na		40.91		13.64		10344.00		0		0		1		11		1		3		0		3		7		6		2.00		16.00		16.00		na		na		0		7		8		1

		2.00		21		na		18.71		na		10.00		9.00		105.00		45.80		88.10		18.00		na		na		1725.78		na		39.7088607595		7.00		7.00		2.00		2.00		na		59.09		27.27		7251.00		0		2		4		12		0		3		0		2		7		8		1.55		18.00		16.00		na		na		0		4		11		2

		2.00		22		na		16.75		na		10.00		9.00		110.00		47.13		90.90		22.00		na		na		1773.63		na		10.9		8.00		8.00		2.00		1.00		na		33.33		19.05		13597.00		0		4		7		15		0		2		0		4		7		10		3.72		22.00		18.00		na		na		0		7		10		4

		2.00		23		na		6.82		na		7.00		7.00		110.00		61.41		54.10		21.00		na		na		1995.83		na		0		3.00		3.00		4.00		3.00		na		16.67		27.78		5641.00		0		2		6		13		0		6		0		2		6		13		2.98		21.00		19.00		na		na		1		5		11		4

		2.00		24		na		10.25		na		14.00		13.00		190.00		62.14		90.90		25.00		na		na		1797.71		na		0.1		12.00		11.00		1.00		1.00		na		50.00		31.82		9791.00		0		3		7		17		1		4		0		4		8		13		4.32		25.00		23.00		na		na		0		9		11		5

		2.00		26		na		26.95		na		18.00		16.00		325.00		50.15		92.40		13.00		na		na		1727.30		na		6.65		12.00		9.00		5.00		4.00		na		66.67		38.89		8525.00		0		2		2		9		0		2		0		2		6		5		1.90		13.00		13.00		na		na		0		5		6		2

		2.00		27		na		22.00		na		16.00		14.00		310.00		24.59		87.40		13.00		na		na		1940.00		na		53.75		11.00		10.00		4.00		3.00		na		63.64		13.64		13475.00		0		2		4		9		1		1		0		2		3		8		1.88		13.00		12.00		na		na		0		3		7		3
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Coffee occurance (#quadrats)

Tree species (n)
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Coffee occurance

´woodland´bird species

Coffee cultivation doesn´t beget more woodland bird species
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Coffee occurance

Bird BC similarity to woodland

Coffee cultivation begets a better bird assemblage
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Coffee occurance (#quadrats)

Tree assemblage similarity with forest (%)

R2 = 0.1972
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18.29546197

6.426347904

9.912192352

19.87896061

14.45851904

16.49059208
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11.6408295
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Total bird species

Tree species (n)

Bird species (n)

R2 = 0.4455
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Tree species (n)

Bird assemblage similarity with woodland (%)

17.91855443

17.73021507

9.181796582

8.234094546

18.1331

11.16964524

18.71375257

20.5718808
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16.7673922

17.95472236
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Open habitat bird species

Tree species (n)
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Intermediate species

Tree species (n)

Species (n)

Intermediate habitat species
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Woodland species
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Forest species

Tree species (n)

Species (n)
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		225		225		225		225		225

		290		290		290		290		290

		165		165		165		165		165

		165		165		165		165		165

		155		155		155		155		155

		465		465		465		465		465

		325		325		325		325		325

		135		135		135		135		135
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		100		100		100		100		100

		155		155		155		155		155

		220		220		220		220		220

		290		290		290		290		290

		105		105		105		105		105

		110		110		110		110		110

		110		110		110		110		110

		190		190		190		190		190

		325		325		325		325		325

		310		310		310		310		310



Total bird species

Open habitat bird species

Forest bird species

Woodland bird species

Transitional habitat bird species

Tree density

Bird species (n)
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		5.85		5.85		5.85		5.85		5.85

		16.15		16.15		16.15		16.15		16.15

		4.65		4.65		4.65		4.65		4.65

		15.45		15.45		15.45		15.45		15.45

		12.1		12.1		12.1		12.1		12.1

		31.65		31.65		31.65		31.65		31.65

		0		0		0		0		0

		13.7142857143		13.7142857143		13.7142857143		13.7142857143		13.7142857143

		0		0		0		0		0

		0		0		0		0		0

		0.619047619		0.619047619		0.619047619		0.619047619		0.619047619

		0.15		0.15		0.15		0.15		0.15

		0.25		0.25		0.25		0.25		0.25

		39.7088607595		39.7088607595		39.7088607595		39.7088607595		39.7088607595

		10.9		10.9		10.9		10.9		10.9

		0		0		0		0		0

		0.1		0.1		0.1		0.1		0.1

		6.65		6.65		6.65		6.65		6.65

		53.75		53.75		53.75		53.75		53.75



Total bird species

Open habitat bird species
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		5.85

		16.15

		4.65

		15.45

		12.1

		31.65

		0

		13.7142857143

		0

		0

		0.619047619

		0.15

		0.25

		39.7088607595

		10.9

		0

		0.1

		6.65

		53.75



Total bird species

Coffee density

Bird species (n)

17

14

16
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23

8
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29

23
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		5.85

		16.15

		4.65

		15.45

		12.1

		31.65

		0

		13.7142857143

		0

		0
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		0.15
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		39.7088607595

		10.9

		0
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		6.65
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Open habitat species

Coffee density

Bird species (n)

Open habitat species

0

0

0

0

0

0

0

0

2

2

0
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0

0

0

1

0

0

0
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Intermediate habitat species

Coffee density

Bird species (n)

Intermediate habitat species
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		0
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Woodland species

Coffee density

Bird species (n)

Woodland species
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Forest species

Coffee density

Bird species (n)

Forest species
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		75.98		75.98

		81.6		81.6

		73.42		73.42

		50.52		50.52

		40.66		40.66

		52.2		52.2

		9.86		9.86

		36.74		36.74

		34.74		34.74

		60.98		60.98

		58.74		58.74

		54.2		54.2

		30.3		30.3

		57.44		57.44

		45.96		45.96

		73.78		73.78

		62.76		62.76

		22.9		22.9

		39.48		39.48

		4		4



Black-headed forest oriole

Tropical boubou

Tree density

Frequency

Tree density doesn't promote 2 woodland indicators
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Black-headed forest oriole

Tropical boubou

Tree sp diversity

Frequency

Tree density doesn't promote 2 woodland indicators
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Farm coffee and trees

R2 = 0.2397
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Coffee occurance (#quadrats)

Tree species (n)
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bonga.env

		habitat		site		shrub		crop		dist.forest		tree.spp		forest.tree.spp		tree.dens		tree.cv		tree.pie		bird.spp		ind.16		ind.28		alt		bird.sim		coff.quads		tree.ind1		tree.ind2		tree.ind3		tree.ind4		tree.sim		bh.f.oriole		trop.boub		wooded.1000		carnivore		frugivore		granivore		insectivore		nectivore		omnivore		small.verts		disturbed		intermediate		wooded		freq.wood.sp		bird.spp.wood		bird.spp.farm		bird.sim.wood		tree.sim.wood		open.spp		int.new.spp		wood.new.spp		forest.new.spp

		1.00		1.00		2.02		75.98		123.00		9.00		7.00		10.00						26.00		2.00		6.00		1727.91		17.57		5.00		1.00		1.00		7.00		7.00		30.68		4.55		18.18		3271.00		1		1		9		11		2		2		0		14		9		3		.44		17.00		26.00		17.92		15.11		8		11		7		0

		1.00		2.00		2.30		81.60		136.00		12.00		11.00		10.50						28.00		4.00		6.00		1732.79		15.85		12.00		3.00		2.00		7.00		6.00		37.70		4.55		18.18		2630.00		0		2		6		12		4		2		0		15		9		4		.78		20.00		28.00		17.73		18.30		7		17		4		0

		1.00		3.00		3.08		73.42		392.00		3.00		3.00		6.00						22.00		.00		2.00		1733.70		7.85		.00		.00		.00		2.00		1.00		26.16		.00		.00		3748.00		0		3		5		7		1		2		0		12		7		3		.55		15.00		22.00		9.18		6.43		9		10		3		0

		1.00		4.00		6.76		50.52		2018.00		7.00		6.00		30.50						26.00		1.00		2.00		1492.30		6.45		.00		.00		.00		6.00		4.00		29.70		.00		.00		56.00		0		1		4		10		1		5		0		12		7		7		1.11		13.00		26.00		8.23		9.91		8		15		2		1

		1.00		5.00		8.16		40.66		20.00		13.00		11.00		18.50						23.00		3.00		6.00		1837.64		17.25		10.00		5.00		4.00		7.00		6.00		44.74		.00		4.55		6458.00		0		1		3		13		1		2		0		10		10		3		.44		18.00		23.00		18.13		19.88		4		14		5		0

		1.00		6.00		1.48		52.20		142.00		8.00		8.00		5.00						18.00		1.00		3.00		1730.96		9.72		10.00		2.00		2.00		5.00		5.00		41.27		.00		.00		11999.00		0		1		2		8		2		2		0		7		7		4		.44		13.00		18.00		11.17		14.46		5		9		4		0

		1.00		7.00		7.94		9.86		483.00		15.00		13.00		19.50						25.00		1.00		4.00		2240.58		17.43		.00		7.00		6.00		4.00		3.00		43.06		22.73		.00		3095.00		0		2		7		12		2		4		0		10		8		7		1.88		20.00		25.00		18.71		16.49		5		15		5		0

		1.00		9.00		na		36.74		184.00		10.00		9.00		18.50						27.00		4.00		8.00		1937.61		19.81		12.00		3.00		3.00		6.00		5.00		43.24		.00		4.55		7456.00		1		5		7		15		0		2		0		9		10		7		1.00		24.00		27.00		20.57		16.78		5		10		11		0

		1.00		10.00		na		34.74		206.00		3.00		2.00		11.50						21.00		1.00		2.00		2340.00		7.06		.00		.00		.00		3.00		3.00		27.33		.00		.00		10410.00		1		0		4		10		3		0		0		9		12		0		.00		15.00		21.00		7.91		2.52		8		12		1		0

		1.00		11.00		na		60.98		192.00		4.00		4.00		2.00						18.00		4.00		8.00		2025.70		16.41		.00		1.00		1.00		3.00		2.00		29.40		.00		13.64		4054.00		0		2		3		12		1		2		0		5		8		5		1.11		18.00		18.00		15.46		4.17		3		8		7		0

		1.00		12.00		na		58.74		702.00		4.00		4.00		14.00						17.00		4.00		6.00		1880.62		16.58		2.00		.00		.00		4.00		3.00		35.96		.00		9.09		2381.00		0		0		2		13		1		2		0		6		9		2		.22		17.00		17.00		16.77		11.64		2		10		5		0

		1.00		13.00		27.90		54.20		602.00		14.00		12.00		59.50						31.00		5.00		8.00		1962.61		18.95		1.00		4.00		4.00		9.00		7.00		43.63		4.55		13.64		3974.00		2		5		10		13		2		5		0		11		10		10		2.55		27.00		31.00		17.95		14.80		4		14		12		1

		1.00		14.00		14.72		30.30		149.00		15.00		13.00		36.00						38.00		7.00		13.00		2025.70		26.63		14.00		6.00		6.00		9.00		8.00		43.83		18.18		31.82		9839.00		0		6		13		19		3		5		0		13		14		11		2.77		33.00		38.00		28.17		19.06		6		17		11		4

		1.00		15.00		12.44		57.44		638.00		15.00		14.00		42.50						25.00		2.00		3.00		1800.00		13.75		15.00		4.00		4.00		7.00		7.00		39.65		.00		.00		1998.00		0		1		3		13		2		3		0		13		8		4		.89		19.00		25.00		14.52		15.42		8		12		4		1

		1.00		21.00		na		45.96		55.00		12.00		10.00		12.50						26.00		4.00		9.00		1711.15		21.69		21.00		6.00		5.00		6.00		5.00		50.06		18.18		22.73		8024.00		0		4		7		13		2		3		0		8		10		7		1.33		23.00		26.00		22.52		25.90		3		13		9		0

		1.00		22.00		na		73.78		188.00		10.00		10.00		13.50						23.00		2.00		6.00		1707.79		20.48		22.00		3.00		3.00		6.00		5.00		39.50		.00		.00		10275.00		0		4		7		13		2		2		0		8		8		7		2.00		20.00		23.00		21.56		17.52		2		15		5		1

		1.00		23.00		na		62.76		109.00		12.00		12.00		31.00						26.00		4.00		9.00		1762.66		21.36		7.00		2.00		1.00		8.00		7.00		38.07		.00		28.57		6152.00		0		4		9		14		2		2		0		10		10		6		1.28		23.00		26.00		22.10		14.23		3		15		6		2

		1.00		24.00		na		22.90		233.00		9.00		8.00		11.00						22.00		6.00		8.00		2012.29		19.43		8.00		3.00		2.00		6.00		5.00		41.81		4.55		4.55		6113.00		0		0		3		16		2		2		0		7		12		3		.33		20.00		22.00		19.08		20.65		2		13		7		0

		1.00		26.00		31.36		39.48		1293.00		12.00		11.00		28.50						35.00		7.00		10.00		1760.22		22.95		9.00		3.00		1.00		8.00		8.00		37.14		9.09		18.18		1076.00		0		2		6		18		3		5		0		15		9		10		2.55		26.00		35.00		24.78		16.13		8		16		10		0

		2.00		1		na		34.60		na		10.00		8.00		225.00		15.71		83.70		17.00		na		na		1691.64		na		5.85		6.00		4.00		4.00		3.00		na		21.05		52.63		4465.00		0		2		5		10		1		4		0		3		5		9		2.31		18.00		17.00		na		na		0		4		11		2

		2.00		2		na		10.65		na		20.00		17.00		290.00		27.67		91.00		14.00		na		na		1661.16		na		16.15		13.00		11.00		3.00		1.00		na		50.00		45.00		3243.00		0		3		3		7		1		2		0		4		6		4		.61		14.00		14.00		na		na		0		7		6		1

		2.00		3		na		13.55		na		6.00		5.00		165.00		25.35		77.30		16.00		na		na		1744.07		na		4.65		4.00		5.00		1.00		1.00		na		.00		77.27		7844.00		0		1		4		11		2		1		0		3		6		6		.78		16.00		14.00		na		na		0		6		6		3

		2.00		4		na		9.25		na		8.00		8.00		165.00		25.35		70.30		20.00		na		na		1541.68		na		15.45		4.00		4.00		3.00		1.00		na		38.89		44.44		4300.00		0		4		5		12		1		3		0		3		6		10		3.79		20.00		18.00		na		na		0		9		8		2

		2.00		5		na		3.15		na		13.00		12.00		155.00		34.97		92.50		23.00		na		na		1818.13		na		12.1		10.00		8.00		3.00		2.00		na		81.82		18.18		6776.00		0		5		9		14		0		3		0		3		11		9		2.77		23.00		23.00		na		na		0		10		11		2

		2.00		6		na		14.45		na		18.00		17.00		465.00		36.58		83.30		8.00		na		na		1825.75		na		31.65		11.00		10.00		6.00		5.00		na		63.64		9.09		11908.00		0		1		2		6		0		1		0		0		4		4		1.77		8.00		8.00		na		na		0		0		6		2

		2.00		7		na		10.40		na		16.00		15.00		325.00		27.74		88.80		20.00		na		na		2180.23		na		0		10.00		12.00		2.00		3.00		na		44.44		27.78		11465.00		0		2		7		14		1		3		0		3		8		9		4.88		20.00		18.00		na		na		0		6		10		4

		2.00		9		na		25.61		na		11.00		11.00		135.00		21.11		82.30		17.00		na		na		2340.00		na		13.7142857143		9.00		8.00		2.00		1.00		na		30.00		5.00		10279.00		1		1		4		11		0		2		0		4		7		6		2.20		17.00		16.00		na		na		0		5		9		3

		2.00		10		na		24.90		na		10.00		10.00		105.00		63.89		92.00		29.00		na		na		2042.46		na		0		6.00		6.00		2.00		1.00		na		72.22		22.22		11297.00		0		3		8		21		0		5		0		5		10		14		7.59		29.00		27.00		na		na		2		9		11		7

		2.00		11		na		14.82		na		10.00		10.00		100.00		58.63		87.90		23.00		na		na		1780.00		na		0		9.00		7.00		1.00		1.00		na		86.36		40.91		6364.00		2		3		8		13		1		4		0		5		6		12		2.88		23.00		20.00		na		na		2		6		10		5

		2.00		12		na		23.33		na		13.00		12.00		155.00		23.92		92.90		27.00		na		na		1926.95		na		0.619047619		11.00		9.00		2.00		2.00		na		63.64		50.00		5452.00		0		3		7		19		1		4		0		4		8		15		5.65		27.00		25.00		na		na		0		9		14		4

		2.00		13		na		26.95		na		10.00		10.00		220.00		38.03		83.90		30.00		na		na		2042.77		na		0.15		8.00		8.00		1.00		1.00		na		23.81		4.76		4458.00		0		5		10		17		1		3		0		6		12		11		4.07		30.00		25.00		na		na		2		13		10		5

		2.00		14		na		17.40		na		7.00		7.00		290.00		45.04		66.00		16.00		na		na		1674.88		na		0.25		6.00		5.00		.00		.00		na		40.91		13.64		10344.00		0		0		1		11		1		3		0		3		7		6		2.00		16.00		16.00		na		na		0		7		8		1

		2.00		21		na		18.71		na		10.00		9.00		105.00		45.80		88.10		18.00		na		na		1725.78		na		39.7088607595		7.00		7.00		2.00		2.00		na		59.09		27.27		7251.00		0		2		4		12		0		3		0		2		7		8		1.55		18.00		16.00		na		na		0		4		11		2

		2.00		22		na		16.75		na		10.00		9.00		110.00		47.13		90.90		22.00		na		na		1773.63		na		10.9		8.00		8.00		2.00		1.00		na		33.33		19.05		13597.00		0		4		7		15		0		2		0		4		7		10		3.72		22.00		18.00		na		na		0		7		10		4

		2.00		23		na		6.82		na		7.00		7.00		110.00		61.41		54.10		21.00		na		na		1995.83		na		0		3.00		3.00		4.00		3.00		na		16.67		27.78		5641.00		0		2		6		13		0		6		0		2		6		13		2.98		21.00		19.00		na		na		1		5		11		4

		2.00		24		na		10.25		na		14.00		13.00		190.00		62.14		90.90		25.00		na		na		1797.71		na		0.1		12.00		11.00		1.00		1.00		na		50.00		31.82		9791.00		0		3		7		17		1		4		0		4		8		13		4.32		25.00		23.00		na		na		0		9		11		5

		2.00		26		na		26.95		na		18.00		16.00		325.00		50.15		92.40		13.00		na		na		1727.30		na		6.65		12.00		9.00		5.00		4.00		na		66.67		38.89		8525.00		0		2		2		9		0		2		0		2		6		5		1.90		13.00		13.00		na		na		0		5		6		2

		2.00		27		na		22.00		na		16.00		14.00		310.00		24.59		87.40		13.00		na		na		1940.00		na		53.75		11.00		10.00		4.00		3.00		na		63.64		13.64		13475.00		0		2		4		9		1		1		0		2		3		8		1.88		13.00		12.00		na		na		0		3		7		3





figs

		





figs

		5

		12

		0

		0

		10

		10

		0

		12

		0

		0

		2

		1

		14

		15

		21

		22

		7

		8

		9



Coffee occurance (#quadrats)

Tree species (n)

9

12

3

7

13

8

15

10

3

4

4

14

15

15

12

10

12

9

12



Sheet1

		2

		4

		0

		1

		3

		1

		1

		4

		1

		4

		4

		5

		7

		2

		4

		2

		4

		6

		7



Coffee occurance

´woodland´bird species

Coffee cultivation doesn´t beget more woodland bird species

7

11

3

6

11

8

13

9

2

4

4

12

13

14

10

10

12

8

11



Sheet2

		2

		4

		0

		1

		3

		1

		1

		4

		1

		4

		4

		5

		7

		2

		4

		2

		4

		6

		7



Coffee occurance

Bird BC similarity to woodland

Coffee cultivation begets a better bird assemblage

26

28

22

26

23

18

25

27

21

18

17

31

38

25

26

23

26

22

35



		5

		12

		0

		0

		10

		10

		0

		12

		0

		0

		2

		1

		14

		15

		21

		22

		7

		8

		9



Coffee occurance (#quadrats)

Tree assemblage similarity with forest (%)

R2 = 0.1972

15.10819853

18.29546197

6.426347904

9.912192352

19.87896061

14.45851904

16.49059208

16.77947957

2.523218802

4.166153167

11.6408295

14.79962798

19.05542188

15.41906393

25.9046062

17.51682121

14.22755647

20.65392318

16.13393981



		9

		12

		3

		7

		13

		8

		15

		10

		3

		4

		4

		14

		15

		15

		12

		10

		12

		9

		12



Total bird species

Tree species (n)

Bird species (n)

R2 = 0.4455

26

28

22

26

23

18

25

27

21

18

17

31

38

25

26

23

26

22

35



		9

		12

		3

		7

		13

		8

		15

		10

		3

		4

		4

		14

		15

		15

		12

		10

		12

		9

		12



Tree species (n)

Bird assemblage similarity with woodland (%)

17.91855443

17.73021507

9.181796582

8.234094546

18.1331

11.16964524

18.71375257

20.5718808

7.913241997

15.46314557

16.7673922

17.95472236

28.17047671

14.52055972

22.51856251

21.55866793

22.10115557

19.0778474

24.77737097



		9

		12

		3

		7

		13

		8

		15

		10

		3

		4

		4

		14

		15

		15

		12

		10

		12

		9

		12



Open habitat bird species

Tree species (n)

Species (n)

Open habitat species

8

7

9

8

4

5

5

5

8

3

2

4

6

8

3

2

3

2

8



		9

		12

		3

		7

		13

		8

		15

		10

		3

		4

		4

		14

		15

		15

		12

		10

		12

		9

		12



Intermediate species

Tree species (n)

Species (n)

Intermediate habitat species

R2 = 0.422

11

17

10

15

14

9

15

10

12

8

10

14

17

12

13

15

15

13

16



		9

		12

		3

		7

		13

		8

		15

		10

		3

		4

		4

		14

		15

		15

		12

		10

		12

		9

		12



Woodland species

Tree species (n)

Species (n)

Woodland species

7

4

3

2

5

4

5

11

1

7

5

12

11

4

9

5

6

7

10



		9

		12

		3

		7

		13

		8

		15

		10

		3

		4

		4

		14

		15

		15

		12

		10

		12

		9

		12



Forest species

Tree species (n)

Species (n)

Forest species

0

0

0

1

0

0

0

0

0

0

0

1

4

1

0

1

2

0

0



		





		225		225		225		225		225

		290		290		290		290		290

		165		165		165		165		165

		165		165		165		165		165

		155		155		155		155		155

		465		465		465		465		465

		325		325		325		325		325

		135		135		135		135		135

		105		105		105		105		105

		100		100		100		100		100

		155		155		155		155		155

		220		220		220		220		220

		290		290		290		290		290

		105		105		105		105		105

		110		110		110		110		110

		110		110		110		110		110

		190		190		190		190		190

		325		325		325		325		325

		310		310		310		310		310



Total bird species

Open habitat bird species

Forest bird species

Woodland bird species

Transitional habitat bird species

Tree density

Bird species (n)

17

0

2

11

4

14

0

1

6

7

16

0

3

6

6

20

0

2

8

9

23

0

2

11

10

8

0

2

6

0

20

0

4

10

6

17

0

3

9

5

29

2

7

11

9

23

2

5

10

6

27

0

4

14

9

30

2

5

10

13

16

0

1

8

7

18

0

2

11

4

22

0

4

10

7

21

1

4

11

5

25

0

5

11

9

13

0

2

6

5

13

0

3

7

3



		5.85		5.85		5.85		5.85		5.85

		16.15		16.15		16.15		16.15		16.15

		4.65		4.65		4.65		4.65		4.65

		15.45		15.45		15.45		15.45		15.45

		12.1		12.1		12.1		12.1		12.1

		31.65		31.65		31.65		31.65		31.65

		0		0		0		0		0

		13.7142857143		13.7142857143		13.7142857143		13.7142857143		13.7142857143

		0		0		0		0		0

		0		0		0		0		0

		0.619047619		0.619047619		0.619047619		0.619047619		0.619047619

		0.15		0.15		0.15		0.15		0.15

		0.25		0.25		0.25		0.25		0.25

		39.7088607595		39.7088607595		39.7088607595		39.7088607595		39.7088607595

		10.9		10.9		10.9		10.9		10.9

		0		0		0		0		0

		0.1		0.1		0.1		0.1		0.1

		6.65		6.65		6.65		6.65		6.65

		53.75		53.75		53.75		53.75		53.75



Total bird species

Open habitat bird species

Forest bird species

Woodland bird species

Transitional habitat bird species

Coffee density

Bird species (n)

17

0

2

11

4

14

0

1

6

7

16

0

3

6

6

20

0

2

8

9

23

0

2

11

10

8

0

2

6

0

20

0

4

10

6

17

0

3

9

5

29

2

7

11

9

23

2

5

10

6

27

0

4

14

9

30

2

5

10

13

16

0

1

8

7

18

0

2

11

4

22

0

4

10

7

21

1

4

11

5

25

0

5

11

9

13

0

2

6

5

13

0

3

7

3



		5.85

		16.15

		4.65

		15.45

		12.1

		31.65

		0

		13.7142857143

		0

		0

		0.619047619

		0.15

		0.25

		39.7088607595

		10.9

		0

		0.1

		6.65

		53.75



Total bird species

Coffee density

Bird species (n)

17

14

16

20

23

8

20

17

29

23

27

30

16

18

22

21

25

13

13



		5.85

		16.15

		4.65

		15.45

		12.1

		31.65

		0

		13.7142857143

		0

		0

		0.619047619

		0.15

		0.25

		39.7088607595

		10.9

		0

		0.1

		6.65

		53.75



Open habitat species

Coffee density

Bird species (n)

Open habitat species

0

0

0

0

0

0

0

0

2

2

0

2

0

0

0

1

0

0

0



		5.85

		16.15

		4.65

		15.45

		12.1

		31.65

		0

		13.7142857143

		0

		0

		0.619047619

		0.15

		0.25

		39.7088607595

		10.9

		0

		0.1

		6.65

		53.75



Intermediate habitat species

Coffee density

Bird species (n)

Intermediate habitat species

4

7

6

9

10

0

6

5

9

6

9

13

7

4

7

5

9

5

3



		5.85

		16.15

		4.65

		15.45

		12.1

		31.65

		0

		13.7142857143

		0

		0

		0.619047619

		0.15

		0.25

		39.7088607595

		10.9

		0

		0.1

		6.65

		53.75



Woodland species

Coffee density

Bird species (n)

Woodland species

11

6

6

8

11

6

10

9

11

10

14

10

8

11

10

11

11

6

7



		5.85

		16.15

		4.65

		15.45

		12.1

		31.65

		0

		13.7142857143

		0

		0

		0.619047619

		0.15

		0.25

		39.7088607595

		10.9

		0

		0.1

		6.65

		53.75



Forest species

Coffee density

Bird species (n)

Forest species

2

1

3

2

2

2

4

3

7

5

4

5

1

2

4

4

5

2

3



		





		75.98		75.98

		81.6		81.6

		73.42		73.42

		50.52		50.52

		40.66		40.66

		52.2		52.2

		9.86		9.86

		36.74		36.74

		34.74		34.74

		60.98		60.98

		58.74		58.74

		54.2		54.2

		30.3		30.3

		57.44		57.44

		45.96		45.96

		73.78		73.78

		62.76		62.76

		22.9		22.9

		39.48		39.48

		4		4



Black-headed forest oriole

Tropical boubou

Tree density

Frequency

Tree density doesn't promote 2 woodland indicators

1

7

2

7

0

2

0

6

4

7

2

5

6

4

3

6

0

3

1

3

0

4

4

9

6

9

4

7

5

6

3

6

1

8

2

6

1

8



		1		1

		2		2

		3		3

		4		4

		5		5

		6		6

		7		7

		9		9

		10		10

		11		11

		12		12

		13		13

		14		14

		15		15

		21		21

		22		22

		23		23

		24		24

		26		26

		4		4



Black-headed forest oriole

Tropical boubou

Tree sp diversity

Frequency

Tree density doesn't promote 2 woodland indicators

1

7

2

7

0

2

0

6

4

7

2

5

6

4

3

6

0

3

1

3

0

4

4

9

6

9

4

7

5

6

3

6

1

8

2

6

1

8





Farm trees and birds

R2 = 0.4455

0

5

10

15

20

25

30

35

40

0 5 10 15

Tree species (n)

Bi
rd

 sp
ec

ie
s (

n)


Chart5

		9

		12

		3

		7

		13

		8

		15

		10

		3

		4

		4

		14

		15

		15

		12

		10

		12

		9

		12



Total bird species

Tree species (n)

Bird species (n)

26

28

22

26

23

18

25

27

21

18

17

31

38

25

26

23

26

22

35



bonga.env

		habitat		site		shrub		crop		dist.forest		tree.spp		forest.tree.spp		tree.dens		tree.cv		tree.pie		bird.spp		ind.16		ind.28		alt		bird.sim		coff.quads		tree.ind1		tree.ind2		tree.ind3		tree.ind4		tree.sim		bh.f.oriole		trop.boub		wooded.1000		carnivore		frugivore		granivore		insectivore		nectivore		omnivore		small.verts		disturbed		intermediate		wooded		freq.wood.sp		bird.spp.wood		bird.spp.farm		bird.sim.wood		tree.sim.wood		open.spp		int.new.spp		wood.new.spp		forest.new.spp

		1.00		1.00		2.02		75.98		123.00		9.00		7.00		10.00						26.00		2.00		6.00		1727.91		17.57		5.00		1.00		1.00		7.00		7.00		30.68		4.55		18.18		3271.00		1		1		9		11		2		2		0		14		9		3		.44		17.00		26.00		17.92		15.11		8		11		7		0

		1.00		2.00		2.30		81.60		136.00		12.00		11.00		10.50						28.00		4.00		6.00		1732.79		15.85		12.00		3.00		2.00		7.00		6.00		37.70		4.55		18.18		2630.00		0		2		6		12		4		2		0		15		9		4		.78		20.00		28.00		17.73		18.30		7		17		4		0

		1.00		3.00		3.08		73.42		392.00		3.00		3.00		6.00						22.00		.00		2.00		1733.70		7.85		.00		.00		.00		2.00		1.00		26.16		.00		.00		3748.00		0		3		5		7		1		2		0		12		7		3		.55		15.00		22.00		9.18		6.43		9		10		3		0

		1.00		4.00		6.76		50.52		2018.00		7.00		6.00		30.50						26.00		1.00		2.00		1492.30		6.45		.00		.00		.00		6.00		4.00		29.70		.00		.00		56.00		0		1		4		10		1		5		0		12		7		7		1.11		13.00		26.00		8.23		9.91		8		15		2		1

		1.00		5.00		8.16		40.66		20.00		13.00		11.00		18.50						23.00		3.00		6.00		1837.64		17.25		10.00		5.00		4.00		7.00		6.00		44.74		.00		4.55		6458.00		0		1		3		13		1		2		0		10		10		3		.44		18.00		23.00		18.13		19.88		4		14		5		0

		1.00		6.00		1.48		52.20		142.00		8.00		8.00		5.00						18.00		1.00		3.00		1730.96		9.72		10.00		2.00		2.00		5.00		5.00		41.27		.00		.00		11999.00		0		1		2		8		2		2		0		7		7		4		.44		13.00		18.00		11.17		14.46		5		9		4		0

		1.00		7.00		7.94		9.86		483.00		15.00		13.00		19.50						25.00		1.00		4.00		2240.58		17.43		.00		7.00		6.00		4.00		3.00		43.06		22.73		.00		3095.00		0		2		7		12		2		4		0		10		8		7		1.88		20.00		25.00		18.71		16.49		5		15		5		0

		1.00		9.00		na		36.74		184.00		10.00		9.00		18.50						27.00		4.00		8.00		1937.61		19.81		12.00		3.00		3.00		6.00		5.00		43.24		.00		4.55		7456.00		1		5		7		15		0		2		0		9		10		7		1.00		24.00		27.00		20.57		16.78		5		10		11		0

		1.00		10.00		na		34.74		206.00		3.00		2.00		11.50						21.00		1.00		2.00		2340.00		7.06		.00		.00		.00		3.00		3.00		27.33		.00		.00		10410.00		1		0		4		10		3		0		0		9		12		0		.00		15.00		21.00		7.91		2.52		8		12		1		0

		1.00		11.00		na		60.98		192.00		4.00		4.00		2.00						18.00		4.00		8.00		2025.70		16.41		.00		1.00		1.00		3.00		2.00		29.40		.00		13.64		4054.00		0		2		3		12		1		2		0		5		8		5		1.11		18.00		18.00		15.46		4.17		3		8		7		0

		1.00		12.00		na		58.74		702.00		4.00		4.00		14.00						17.00		4.00		6.00		1880.62		16.58		2.00		.00		.00		4.00		3.00		35.96		.00		9.09		2381.00		0		0		2		13		1		2		0		6		9		2		.22		17.00		17.00		16.77		11.64		2		10		5		0

		1.00		13.00		27.90		54.20		602.00		14.00		12.00		59.50						31.00		5.00		8.00		1962.61		18.95		1.00		4.00		4.00		9.00		7.00		43.63		4.55		13.64		3974.00		2		5		10		13		2		5		0		11		10		10		2.55		27.00		31.00		17.95		14.80		4		14		12		1

		1.00		14.00		14.72		30.30		149.00		15.00		13.00		36.00						38.00		7.00		13.00		2025.70		26.63		14.00		6.00		6.00		9.00		8.00		43.83		18.18		31.82		9839.00		0		6		13		19		3		5		0		13		14		11		2.77		33.00		38.00		28.17		19.06		6		17		11		4

		1.00		15.00		12.44		57.44		638.00		15.00		14.00		42.50						25.00		2.00		3.00		1800.00		13.75		15.00		4.00		4.00		7.00		7.00		39.65		.00		.00		1998.00		0		1		3		13		2		3		0		13		8		4		.89		19.00		25.00		14.52		15.42		8		12		4		1

		1.00		21.00		na		45.96		55.00		12.00		10.00		12.50						26.00		4.00		9.00		1711.15		21.69		21.00		6.00		5.00		6.00		5.00		50.06		18.18		22.73		8024.00		0		4		7		13		2		3		0		8		10		7		1.33		23.00		26.00		22.52		25.90		3		13		9		0

		1.00		22.00		na		73.78		188.00		10.00		10.00		13.50						23.00		2.00		6.00		1707.79		20.48		22.00		3.00		3.00		6.00		5.00		39.50		.00		.00		10275.00		0		4		7		13		2		2		0		8		8		7		2.00		20.00		23.00		21.56		17.52		2		15		5		1

		1.00		23.00		na		62.76		109.00		12.00		12.00		31.00						26.00		4.00		9.00		1762.66		21.36		7.00		2.00		1.00		8.00		7.00		38.07		.00		28.57		6152.00		0		4		9		14		2		2		0		10		10		6		1.28		23.00		26.00		22.10		14.23		3		15		6		2

		1.00		24.00		na		22.90		233.00		9.00		8.00		11.00						22.00		6.00		8.00		2012.29		19.43		8.00		3.00		2.00		6.00		5.00		41.81		4.55		4.55		6113.00		0		0		3		16		2		2		0		7		12		3		.33		20.00		22.00		19.08		20.65		2		13		7		0

		1.00		26.00		31.36		39.48		1293.00		12.00		11.00		28.50						35.00		7.00		10.00		1760.22		22.95		9.00		3.00		1.00		8.00		8.00		37.14		9.09		18.18		1076.00		0		2		6		18		3		5		0		15		9		10		2.55		26.00		35.00		24.78		16.13		8		16		10		0

		2.00		1		na		34.60		na		10.00		8.00		225.00		15.71		83.70		17.00		na		na		1691.64		na		5.85		6.00		4.00		4.00		3.00		na		21.05		52.63		4465.00		0		2		5		10		1		4		0		3		5		9		2.31		18.00		17.00		na		na		0		4		11		2

		2.00		2		na		10.65		na		20.00		17.00		290.00		27.67		91.00		14.00		na		na		1661.16		na		16.15		13.00		11.00		3.00		1.00		na		50.00		45.00		3243.00		0		3		3		7		1		2		0		4		6		4		.61		14.00		14.00		na		na		0		7		6		1

		2.00		3		na		13.55		na		6.00		5.00		165.00		25.35		77.30		16.00		na		na		1744.07		na		4.65		4.00		5.00		1.00		1.00		na		.00		77.27		7844.00		0		1		4		11		2		1		0		3		6		6		.78		16.00		14.00		na		na		0		6		6		3

		2.00		4		na		9.25		na		8.00		8.00		165.00		25.35		70.30		20.00		na		na		1541.68		na		15.45		4.00		4.00		3.00		1.00		na		38.89		44.44		4300.00		0		4		5		12		1		3		0		3		6		10		3.79		20.00		18.00		na		na		0		9		8		2

		2.00		5		na		3.15		na		13.00		12.00		155.00		34.97		92.50		23.00		na		na		1818.13		na		12.1		10.00		8.00		3.00		2.00		na		81.82		18.18		6776.00		0		5		9		14		0		3		0		3		11		9		2.77		23.00		23.00		na		na		0		10		11		2

		2.00		6		na		14.45		na		18.00		17.00		465.00		36.58		83.30		8.00		na		na		1825.75		na		31.65		11.00		10.00		6.00		5.00		na		63.64		9.09		11908.00		0		1		2		6		0		1		0		0		4		4		1.77		8.00		8.00		na		na		0		0		6		2

		2.00		7		na		10.40		na		16.00		15.00		325.00		27.74		88.80		20.00		na		na		2180.23		na		0		10.00		12.00		2.00		3.00		na		44.44		27.78		11465.00		0		2		7		14		1		3		0		3		8		9		4.88		20.00		18.00		na		na		0		6		10		4

		2.00		9		na		25.61		na		11.00		11.00		135.00		21.11		82.30		17.00		na		na		2340.00		na		13.7142857143		9.00		8.00		2.00		1.00		na		30.00		5.00		10279.00		1		1		4		11		0		2		0		4		7		6		2.20		17.00		16.00		na		na		0		5		9		3

		2.00		10		na		24.90		na		10.00		10.00		105.00		63.89		92.00		29.00		na		na		2042.46		na		0		6.00		6.00		2.00		1.00		na		72.22		22.22		11297.00		0		3		8		21		0		5		0		5		10		14		7.59		29.00		27.00		na		na		2		9		11		7

		2.00		11		na		14.82		na		10.00		10.00		100.00		58.63		87.90		23.00		na		na		1780.00		na		0		9.00		7.00		1.00		1.00		na		86.36		40.91		6364.00		2		3		8		13		1		4		0		5		6		12		2.88		23.00		20.00		na		na		2		6		10		5

		2.00		12		na		23.33		na		13.00		12.00		155.00		23.92		92.90		27.00		na		na		1926.95		na		0.619047619		11.00		9.00		2.00		2.00		na		63.64		50.00		5452.00		0		3		7		19		1		4		0		4		8		15		5.65		27.00		25.00		na		na		0		9		14		4

		2.00		13		na		26.95		na		10.00		10.00		220.00		38.03		83.90		30.00		na		na		2042.77		na		0.15		8.00		8.00		1.00		1.00		na		23.81		4.76		4458.00		0		5		10		17		1		3		0		6		12		11		4.07		30.00		25.00		na		na		2		13		10		5

		2.00		14		na		17.40		na		7.00		7.00		290.00		45.04		66.00		16.00		na		na		1674.88		na		0.25		6.00		5.00		.00		.00		na		40.91		13.64		10344.00		0		0		1		11		1		3		0		3		7		6		2.00		16.00		16.00		na		na		0		7		8		1

		2.00		21		na		18.71		na		10.00		9.00		105.00		45.80		88.10		18.00		na		na		1725.78		na		39.7088607595		7.00		7.00		2.00		2.00		na		59.09		27.27		7251.00		0		2		4		12		0		3		0		2		7		8		1.55		18.00		16.00		na		na		0		4		11		2

		2.00		22		na		16.75		na		10.00		9.00		110.00		47.13		90.90		22.00		na		na		1773.63		na		10.9		8.00		8.00		2.00		1.00		na		33.33		19.05		13597.00		0		4		7		15		0		2		0		4		7		10		3.72		22.00		18.00		na		na		0		7		10		4

		2.00		23		na		6.82		na		7.00		7.00		110.00		61.41		54.10		21.00		na		na		1995.83		na		0		3.00		3.00		4.00		3.00		na		16.67		27.78		5641.00		0		2		6		13		0		6		0		2		6		13		2.98		21.00		19.00		na		na		1		5		11		4

		2.00		24		na		10.25		na		14.00		13.00		190.00		62.14		90.90		25.00		na		na		1797.71		na		0.1		12.00		11.00		1.00		1.00		na		50.00		31.82		9791.00		0		3		7		17		1		4		0		4		8		13		4.32		25.00		23.00		na		na		0		9		11		5

		2.00		26		na		26.95		na		18.00		16.00		325.00		50.15		92.40		13.00		na		na		1727.30		na		6.65		12.00		9.00		5.00		4.00		na		66.67		38.89		8525.00		0		2		2		9		0		2		0		2		6		5		1.90		13.00		13.00		na		na		0		5		6		2

		2.00		27		na		22.00		na		16.00		14.00		310.00		24.59		87.40		13.00		na		na		1940.00		na		53.75		11.00		10.00		4.00		3.00		na		63.64		13.64		13475.00		0		2		4		9		1		1		0		2		3		8		1.88		13.00		12.00		na		na		0		3		7		3
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Coffee occurance

´woodland´bird species

Coffee cultivation doesn´t beget more woodland bird species
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Coffee occurance

Bird BC similarity to woodland

Coffee cultivation begets a better bird assemblage
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Tree species (n)
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		39.48		39.48

		4		4



Black-headed forest oriole

Tropical boubou

Tree density

Frequency

Tree density doesn't promote 2 woodland indicators

1

7

2

7

0

2

0

6

4

7

2

5

6

4

3

6

0

3

1

3

0

4

4

9

6

9

4

7

5

6

3

6

1

8

2

6

1

8



		1		1

		2		2

		3		3

		4		4

		5		5

		6		6

		7		7

		9		9

		10		10

		11		11

		12		12

		13		13

		14		14

		15		15

		21		21

		22		22

		23		23

		24		24

		26		26

		4		4



Black-headed forest oriole

Tropical boubou

Tree sp diversity

Frequency

Tree density doesn't promote 2 woodland indicators

1

7

2

7

0

2

0

6

4

7

2

5

6

4

3

6

0

3

1

3

0

4

4

9

6

9

4

7

5

6

3

6

1

8

2

6

1

8



		





		225		225		225		225		225

		290		290		290		290		290

		165		165		165		165		165

		165		165		165		165		165

		155		155		155		155		155

		465		465		465		465		465

		325		325		325		325		325

		135		135		135		135		135

		105		105		105		105		105

		100		100		100		100		100

		155		155		155		155		155

		220		220		220		220		220

		290		290		290		290		290

		105		105		105		105		105

		110		110		110		110		110

		110		110		110		110		110

		190		190		190		190		190

		325		325		325		325		325

		310		310		310		310		310



Total bird species

Open habitat bird species

Forest bird species

Woodland bird species

Transitional habitat bird species

Tree density

Bird species (n)

17

0

2

11

4

14

0

1

6

7

16

0

3

6

6

20

0

2

8

9

23

0

2

11

10

8

0

2

6

0

20

0

4

10

6

17

0

3

9

5

29

2

7

11

9

23

2

5

10

6

27

0

4

14

9

30

2

5

10

13

16

0

1

8

7

18

0

2

11

4

22

0

4

10

7

21

1

4

11

5

25

0

5

11

9

13

0

2

6

5

13

0

3

7

3



		5.85		5.85		5.85		5.85		5.85

		16.15		16.15		16.15		16.15		16.15

		4.65		4.65		4.65		4.65		4.65

		15.45		15.45		15.45		15.45		15.45

		12.1		12.1		12.1		12.1		12.1

		31.65		31.65		31.65		31.65		31.65

		0		0		0		0		0

		13.7142857143		13.7142857143		13.7142857143		13.7142857143		13.7142857143

		0		0		0		0		0

		0		0		0		0		0

		0.619047619		0.619047619		0.619047619		0.619047619		0.619047619

		0.15		0.15		0.15		0.15		0.15

		0.25		0.25		0.25		0.25		0.25

		39.7088607595		39.7088607595		39.7088607595		39.7088607595		39.7088607595

		10.9		10.9		10.9		10.9		10.9

		0		0		0		0		0

		0.1		0.1		0.1		0.1		0.1

		6.65		6.65		6.65		6.65		6.65

		53.75		53.75		53.75		53.75		53.75



Total bird species

Open habitat bird species

Forest bird species

Woodland bird species

Transitional habitat bird species

Coffee density

Bird species (n)

17

0

2

11

4

14

0

1

6

7

16

0

3

6

6

20

0

2

8

9

23

0

2

11

10

8

0

2

6

0

20

0

4

10

6

17

0

3

9

5

29

2

7

11

9

23

2

5

10

6

27

0

4

14

9

30

2

5

10

13

16

0

1

8

7

18

0

2

11

4

22

0

4

10

7

21

1

4

11

5

25

0

5

11

9

13

0

2

6

5

13

0

3

7

3





27: 1031-1040



Conclusions – from Ethiopia

• On farm and in-forest 
activities are both 
important

• Coffee cultivation has mixed 
effects

– Positive role of rehabilitation 
in farms

– Negative in forests, but a 
trade-off exists 

– Coffee ensures forest 
longevity



Overall suggestions
• ‘bird friendly’ certification 

promotes environmental 
protection

• Organic certification capture 
many similar elements

• Agricultural intensification is 
promising but governance 
structures to control economic 
incentives aren’t in place

• Ethiopia presents different 
challenges – understanding 
landscape history may be key 
to best management



Thank you!
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