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Introduction and brief explanation of the methodology and its modifications

This study examines the ecological footprint (EF) of Berlin, Germany for the year 2000. Ecological footprints are a measure of humanities dependence on natural resources, for both the production of goods and the assimilation of waste. EFs provide cedible, comprehensive, concise, detailed and scalable data. In 1999 the world’s average EF was 2.3 global hectares (5.6 acres), or 20 percent over the current capacity, the average German’s EF was 4.7 global hectares (12 acres, 2.6 times over its capacity), and the average American’s EF was 9.6 global hectares (24 acres, 1.6 times its current capacity) (Redfining Progress, 2002). 
The general assumptions, terms and methodology used in this study are based on those described by Wackernagel and Rees (1996); Wackernagel, Chambers, Simmons (2000) and the website http://www.newsociety.com/. This study, differs to the "normal Wackernagel / Rees" approach in that it not only includes the pure EF calculation but also a comparison of different data sources. In particular, the use of global average values (as referred to in most of the EF calculations conducted by Wackernagel et al.) versus the use of more specific, regional data regarding embodied energy (EE) of goods, CO2 emission rates and CO2 assimilation rates. 

Berlin – a metropolis and capital city
Berlin, Germany’s capital, lies in the centre of Middle-Europe (52°31'12" North, 13°24'36" East) within the temperate ecozone (see map on page 5). Shortly after Germany’s re-unification in 1990. Berlin was re-appointed as the German capital and the German Government moved from Bonn to Berlin.

Many large, fast-tracked and ambitious developments took place in the 1990’s leading to Berlin’s title as "Europe's biggest construction site". The outcome was a rapidly changing Berlin and the bankruptcy of the Berlin government in 2001. Proposed developments mainly concentrated on Berlin as a financial centre and economic magnet. The environment was considered through the 1979 law for Nature Protection and the 1994 amended Landschafts Programm (Landscape program) (SfUD, 2002b). 

Berlin represents a special case of a city since it is also a Land (state) in its entirety. This implies a strongly restricted supply-area (overall only 89,141 ha), and a high density of activities, highlighted by the results of this paper. In fact, Berlin can not expand without exceeding its political boundaries. It must develop.

In 2000, 3.3 million people lived in Berlin. Its economy was mainly based on high-tech industries, pharmacy, biotechnology, environmental and information technology, as well as the increasingly important tertiary sector. This economic characteristic forms a typical pattern with the tertiary sector mainly based in the centre of Berlin, while 95 percent of industrial and business-used built-land is allocated along or outside the S-Bahnring (suburban railway ring), which encloses the city centre (SfUD, 2002b).  Many buildings within the city centre are multiple-use, for housing and businesses. Outside the S-Bahnring the multiple use pattern diminishes and a rather clear distinction is made between housing and business in form of shopping centres etc. The industrial sector has been declining over the last decade and a shift to a tertiary sector based economy has taken place.

Berlin faces enormous pressure from private traffic. The well developed road system offers citizens the ability to reach any destination by car, whilst inner-city constructions (narrow roads with adjacent high-rise buildings) challenges environmental and public health issues. The public local transport network is well developed - probably one of the best developed public transport infrastructures in existence - but faces price problems, which shifts many public transport users to private transport alternatives (SfUD, 2002a).  Traffic problems are projected to increase due to sub-urbanisation, a movement in "garden cities", general isolated from public transport systems and economic infrastructure. This trend appears throughout Europe (Schoonbródt, 1995, p.68).

Data Input and Modifications of Ecological Footprint methodology

Modifications used in this study were predominately based on sources of data input and basic data different from Wackernagel's approach. These changes in value assumptions and data sources were necessary for reasons explained below.

Data Input

Table 1 identifies the main components considered in this study. 

Table 1: Ecological Footprint Components

	Components 

	Built-land (housing & free spaces)
	Water supply and waste water

	Energy (household, unspecified)
	Biodiversity

	Food (plant-based, animal-based, sea-based) and wood
	Greenhouse Gases

	Traded-good consumption (EE1 of goods, industrial area; energy use of energy processing sector, business)
	Interpolation of Wackernagel values for processing and transport of food

	Traffic (road, air, public transport, water)
	Supply area (Biocapacity)

	Waste (recycled, landfill, incinerated)
	


Notes: 1. EE – Embodied energy 

Built Land (usage as a percentage of Berlin’s total area):

· 36.2 percent housing and free spaces

· 30.1 percent green spaces of which 51.5 percent were woods 

· 13.9 percent traffic 

· 6.6 percent water

· 4.0 percent industry and business

· 3.3 percent unspecified 

Energy use and related exploitation of different energy sources was taken from the exhaustive statistics of the Berlin Energy Balance. Berlin’s energy is almost entirely sourced from non-renewable sources - mineral fuel (42 percent), coal (28 percent) and gas (25 percent). Less than one percent of Berlin’s energy comes from renewable resources. The CO2 emission rate per Terajoule (TJ) of energy for the Berlin-specific fuel mix was calculated to be an average of 83,221 kg of CO2 per TJ (minimum: 80,456 kg/TJ, maximum: 85,986 kg/TJ).

The food EF was calculated on the basis of the import-export statistics and average food consumption figures. The statistics distinguished between import countries, which made a country-specific EF calculation possible for every food item. Consequently, a quite exact footprint calculation of food items was attained. The same data was available for wood consumption. 

Traded-good data was taken from import-export sheets, German average consumption figures on durables, as well as the registration numbers of new cars. While Wackernagel (1996) uses global average embodied energy  data for durables, this study used EE data from the Institute of Applied Ecology (IAE) which provides a huge range of EE for rather modern technology production. As roughly 97 percent of Berlin’s durable imports come from within Europe and Germany itself, a relatively high technology standard was assumed. This also implied the use of the average CO2 emission rates for the European Union (EU) grid (0.2 t CO2 per GJ) given by Wackernagel et al. (2000).

The use of more distinct EE values was necessary since the EE calculation of the Berlin with Wackernagel's (1996) global average EE values led to negative overall energy figures for the industry sector, something which is thermodynamically impossible. And since the range of EE values and emission rates vary strongly on a global scale, it is important to achieve an exact localisation of sources. 

The traffic footprint was based on the emission register of on an exhaustive traffic census conducted in 1998/99 as well as the energy balance. The distinction between diesel and fuel engines gave very accurate figures including a distinction between private and public transport.

Calculation of the waste footprint required by far the largest amount of data since values were available for domestic waste, industrial and business waste, bulk waste, street waste, construction waste and special waste, subdivided into recycled, incinerated and disposed. The 1999 waste analysis gave detailed information about the composition of domestic waste. EE was taken from the IAE and the Tellus Institute. The emission rate for incineration was provided in the energy balance. 

Water supply and wastewater treatment footprints were taken from the statistics of the Berlin water plants including a leakage rate of 7.4 Mm³. The EE of wastewater treatment was taken from the data used in the Liverpool EF Report. 

Biodiversity contributed 12 percent of the overall EF as recommended by WCED in 1987.

Green House Gases were taken from the UNFCCC GHG Inventory of Germany 2000 which gave approximate figures per capita. Since Lenzen et al. (2001) provided conversion factors for GHG to CO2 equivalents, an approximate GHG EF figure was calculable. Because of the uncertainty of the approach, the EF component was calculated separately and not included in the final EF figure.

Wackernagel (2000, p.89) provided aggregated figures for EE of food including agricultural area, processing and transport. The figures suggested an area appropriated by transport and processing 1.5 - six times higher than the agricultural area. This figure was applied to the food calculation by multiplying the food area by a mean of 3.5. The derived figure is included separately in the overall EF, but has to be considered as overestimated since it exceeds the sum of 'energy-use', 'traffic' and 'traded-goods'. Wackernagel (2000, p.89) does not provide sources of this calculation.

The CO2 assimilation rates – a crucial value

The use of appropriate assimilation rates is a crucial point in the EF calculation procedure. CO2 assimilation rates convert the impact of waste, traded-goods, energy and traffic - in this study contributing 71 percent to the overall EF - to their required EF areas. Even slight changes in these values can alter the outcome. Wackernagel et al. (1996) offer two options for assimilation rates:

1. 100 GJ of energy /ha*yr. This approach totally leaves out any differences in emission rates, therefore equalising the emissions of different energy sources like non-renewable and renewable resources. This is an approach most unlikely to be representative. 

2. 5.26 tCO2 / ha*yr. This is a global average figure.

Since Berlin's impact is mainly restricted to Europe (97 percent of imported traded goods come from Europe) and the large-distance transport of the rather non-inert CO2 compound is unlikely, this study used the minimum assimilation rate for the temperate ecozone of 7.2 tCO2 / ha*yr as given by Schultz (1995). Consideration of different assumed assimilation rates is important because their use achieves very different EF figures (see Table 2).

Table 2: Comparative Use of Different CO2 Assimilation Rates

	Approach
	EF [ha/cap]
	Assimilation Rate

	Current Study
	4.06
	7.2 tCO2/ha/yr

	Global average values I
	9.0
	100 GJ/ha/yr

	Global average values II
	12.3
	5.26 tCO2/ha/yr


Berlin lives far beyond its boundaries

The calculated EF for Berlin for the year 2000 was 4.06 ha/cap, which is below the 1999 German total of 4.7ha/cap (Redefining Progress 2002).  As can be seen in Figure 1 below, waste and traded-goods made up more than 50 percent of the total EF for Berlin. This is important since both components are strongly interlinked. Water appears as zero percent because of its contribution (less than half a percent). This study did not apply the conversion factors for global scale as recommended by Wackernagel et al. (1996). They suggest the conversion of regionally required bioproductive hectares (the EF itself) to global bioproductive hectares since even a local economy is at least partly globalised and therefore uses land worldwide. This study showed that about 90 percent of Berlin’s food comes from Germany, the remaining 10 percent mainly from the Netherlands, and 97 percent of imported durables come from within Europe. Therefore, the EF remains continental rather than global. A globalisation of CO2 is hardly applicable. However, the application of global conversion factors would double the EF to 9.02 ha/cap.

Figure 1 – Ecological Footprint Berlin
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Compared with its supply or biocapacity of 0.05 ha/cap, Berlin exceeds the supply area by about 82 times. Just as London requires an area twice the size of the UK mainland, Berlin's footprint is as large as the eastern part of Germany, or 12.8 Mha (see shaded area on Figure 2 below). 

Figure 2 – Berlin’s Footprint
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What can we do about it?

Management solutions are not as simple as councils often present them. To tackle environmental problems in big cities it is not enough to merely dig out common solution concepts such as recycling rates, waste incineration and an increase in public transportation. Management becomes a psychological, social and educational task. 

A prognosis for different types of waste management solutions (increase in recycling rate, theoretical reduction of waste output) showed that the effect would be rather small regarding the waste component itself. Since the recycling rate in Berlin, depending on the waste compound, is between 70 percent and 95 percent (construction waste), there is not much room left to increase the efficiency of that solution. The increase of the recycling rate mainly affected the traded-good section since virgin materials were saved by use of recycled materials. 

However, it is important to understand material flows and interrelation between consumption and waste production and the psychology behind it, particularly regarding advertisement and furthermore packaging psychology. Although the EU has published a Directive on Packaging which is supposed to decrease packaging to a necessary minimum, the trend of small-size products like "food pocket-packets" or single-product packaging takes place throughout the economy and tries to persuade the consumer with its practicability as a snack etc. Just as the reason for that trend is a pure economic-psychological one, the solution has to be psychological-educational and not purely technological. Furthermore, the basis of this problem is the new economy's genuinely accepted (mis-) concept of "supply creating its own demand". 

This also counts for the problem of traffic. Berlin, as a big city, has one of the best public transport systems but still the streets are chocked by cars every day and the inner city looks like a huge parking place at night. The enhancement and widening of roads is reactive rather than proactive. The psychology of car-driving is still unbroken or tightened by delays, security problems and increased ticket prices in the public transport system.

There also is a good public transport connection for commuters, which is now stressed by the trend of suburbanisation - the creation of housing estates which are not connected to any public transport system except a single road to the motorway which leads into the city. Both, the concept of suburbanisation and the final planning of this development have generally been unquestioned. 

About six percent of the EF is contributed by energy-use of households and businesses of the tertiary sector. As noted above, Berlin's fuel-mix for energy production is based on non-renewable resources (see Table 3). The share of renewable resources is less than one percent. A change in fuel-mix composition is a crucial step in decreasing the energy's EF, additional to a reduction in energy use in public buildings (advertisement lighting, night lighting) and private households. 

A fuel-mix change to 40 percent natural gas and 30 percent wind energy (mineral oils used for road transport account for the remaining 30 percent) would result in a reduction of the energy EF of households and businesses by 30 percent. Applied to the industry sector, which contributes 25 percent to the overall EF, a fuel-mix change might have an even greater positive impact. Nevertheless, more research is required to identify which form of renewable energy is most valuable for the Berlin area, since wind energy cannot be applied under inefficient climatic conditions. 

Table 3: Energy Use and Energy Resource Use of Berlin 

	Resource
	Terajoule (TJ)
	 percent of
primary use
	 percent of
end-use

	Hard coal
	81,805
	24.6
	

	Brown coal
	12,601
	3.8
	

	Other solid resources
	3,304
	1.0
	

	Mineral oils
	1,38,869
	41.8
	

	Gases
	82,746
	24.9
	

	Energy exchange balance
	13,060
	3.9
	

	Overall
	332,384
	100
	

	Use & loss in energy sector
	64,401
	19.4
	

	Non-energy use
	3,670
	1.1
	

	End-use of energy
	264,313
	79.5
	100

	Industry
	18,736
	
	7.1

	Traffic
	71,642
	
	27.1

	Domestic
	59,435
	
	22.5

	Business
	53,906
	
	20.4

	Unspecified
	60,594
	
	22.9


Overall, environmental protection and policy is not only a technological option or a pure political question but almost entirely a personal task of selective consumption, conscious living, education and participation in environmental issues everyday. Since the politicians as well as the economy only react to the direct actions – election and purchase, respectively – of the interested individuals, the individual has to take its chance to create the demand of environmental implementations in the political landscape and economy. 

Abbreviations

	Abbreviation
	Full Text

	cap
	Capita

	EE
	Embodied Energy

	EF
	Ecological Footprint

	EU
	European Union

	GHG
	Greenhouse Gases

	GJ
	Giga-joule

	ha
	Hectares

	IAE
	Institute for Applied Ecology

	Mha
	Mega-hectares

	Mm
	Mega-metres

	TJ
	Tera-joule

	UNFCCC
	United Nations Framework Convention on Climate Change

	WCED
	World Commission on Environment and Development
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Finale

		Demand												global scale

				Component		ha		ha / cap		EqF				EqF		ha / cap

		1		Built land		91,350		0.0274		2.83				3.2		0.0868

		2		Energy		840,927		0.2525		1.17				1.8		0.4544

		2.1		household (all)		804,406		0.2415

		2.1.1		gas (32,40%)		175,230		0.0526

		2.2		unspecified		36,521		0.0110

		3		Food		2,107,088		0.6326								0.0000

		3.1		plant-based		946,654		0.2842		2.83				3.2		0.8994

		3.2		animal-based		441,778		0.1326		diverse				0.4		0.0511

		3.3		sea-based		77,473		0.0233		0.06				0.1		0.0023

		3.4		Wood		641,182		0.1925		1.17				1.8		0.3422

		4		Traded goods		3,458,391		1.0382		1.17				1.8		1.8457

		4.1		intra-germany import		314,533		0.0944

		4.2		foreign import		2,071,579		0.6219

		4.3		domestic use prod.		186,401		0.0560

		4.4		area industry		9,873		0.0030						3.2		0.0095

		4.5		business, trade (all)		729,578		0.2190

		4.5.1		gas (49,2%)		241,350		0.0725

		4.6		energy processing		146,427		0.0440

		5		Traffic

		5.1		overall		1,381,932		0.4149

		5.2		area		35,076		0.0105		2.83				3.2		0.0337

		5.3		road		540,375		0.1622		1.17				1.8		0.2920

		5.3.1		cars / motorbikes		450,231		0.1352

				trucks		90,144		0.0271

		5.4		air		651,410		0.1956		1.17				1.8		0.3520

		5.5		water		5,175		0.0016		1.17				1.8		0.0028

		5.6		public transport		149,896		0.0450		1.17				1.8		0.0810

		5.6.1		tram, underground, rail		131,300		0.0394

		5.6.2		busses		18,596		0.0056

		6.		Waste		4,020,386		1.2070		1.17

		6.1		recycled (EE)		827,721		0.2485						1.8		0.4473

		6.2		heat-treated (CO2)		66,869		0.0201						1.8		0.0361

		6.3		landfill (area)		3,125,797		0.9384						3.2		3.0029

		7		Water		6,195		0.0019

		7.1		Water treatment*		2,705		0.0008		1.17				1.8

		7.2		Water supply area**		81,249		0.0244

		7.3		Waste Water (outside Berlin)		2,095		0.0006		1.17; 2.83				1.8		0.0011

		7.4		Waste Water (in Berlin)		1,395		0.0004		1.17

				SUM		11,906,269		3.5744								7.9404

				Biodiversity		1,623,582		0.4874								1.0828

				SUM WITH BIODIVERSITY		13,529,851		4.0618								9.0231

		8		food EE****		6,002,885		1.8021		1.17				1.8		3.2438

		9		GHG		657,593		0.1974		1.17				1.8		0.3510

				PLUS GHG		18,566,747		6.0613								12.6179

		* included in Energy Balance, therefore subtracted from 'unspecified'; area accounted for under 'area industry'

		** not included in overall EF

		**** EE for food transport, processing etc. by Wackernagel, 2000a, p.89

		--> interpolation: EF (EE) app. 3.5 times higher than EF (growing)

		Supply										global scale

						Berlin		Berlin				yield		yield adjusted

						area		area		EqF		factor		equiv. area

						[ha]		[ha/cap]				[ - ]		[ha/cap]

		land set aside for CO2 absorption				0		0				1.978		0

		built-up area				48,225		0.0410		2.83		2.415		0.0989

		crop land (arable land minus pasture)				6,154		0.0052		2.83		2.415		0.0126

		grazing land (pasture)				2,035		0.0003		0.44		18.857		0.0051

		managed forests				26,844		0.0094		1.17		1.978		0.0187

		fishing grounds (lakes, rivers)				5,883		0.0001		0.06		1.000		0.0001

		frontier ecosystem (here only frontier forest)						0.0000		1.17		1.978		0

		12% biodiversity						-0.0067						-0.0162

		SUM						0.0493						0.1191

						89,141

		supply-demand-factor				without GHG&		82.42						76

						with GHG		123.0						106

		Real area				Germany Scale		Radius circle				Global Scale		Radius circle

						ha		km				ha		km

		without 8 & 9				12,757,368		201.51				28,495,612		301.17

		with 8 & 9				18,050,985		239.70				40,469,827		358.91
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Finale

		Demand												global scale

				Component		ha		ha / cap		EqF				EqF		ha / cap

		1		Built land		91350		0.0274		2.83				3.2		0.0868						Built-Land		Energy		Arable		Pasture		Forest		Sea		Biodiversity		OVERALL

		2		Energy		840927		0.2525		1.17				1.8		0.4544				Food		-		0.0410		0.3562		0.0620		-		0.0233		-		0.4824

		2.1		household (all)		804406		0.2415												plant-based						0.2842

		2.1.1		gas (32,40%)		175230		0.0526												animal-based						0.0720		0.0620

		2.2		unspecified		36521		0.0110												sea-based												0.0233

		3		Food		2107088		0.6326								0.0000				Housing		0.0274		0.2415		-		-		-		-		-		0.2689

		3.1		plant-based		946654		0.2842		2.83				3.2		0.8994				Traffic		0.0105		0.4043		-		-		-		-		-		0.4149

		3.2		animal-based		441778		0.1326		diverse				0.4		0.0511				road				0.1678												0.1678

		3.3		sea-based		77473		0.0233		0.06				0.1		0.0023				rail				0.0394												0.0394

		3.4		Wood		641182		0.1925		1.17				1.8		0.3422				air				0.1956												0.1956

		4		Traded goods		3458391		1.0382		1.17				1.8		1.8457				water				0.0016												0.0016

		4.1		intra-germany import		314533		0.0944												Goods		0.0030		0.9968		-		-		0.1925		-		-		1.1923

		4.2		foreign import		2071579		0.6219												paper, wood				0.1145						0.1925						0.3070

		4.3		domestic use prod.		186401		0.0560												textiles				0.0286												0.0183

		4.4		area industry		9873		0.0030						3.2		0.0095				machines etc.				0.1400												0.1105

		4.5		business, trade (all)		729578		0.2190												others				0.4507												0.3847

		4.5.1		gas (49,2%)		241350		0.0725												business etc.				0.2630

		4.6		energy processing		146427		0.0440												Waste		0.0011		1.2058		-		-		-		-		-		1.2070

		5		Traffic																paper		recycling and		0.0449

		5.1		overall		1381932		0.4149												plastic, metal		incineration		0.1366

		5.2		area		35076		0.0105		2.83				3.2		0.0337				textiles		plants under		0.0116

																				others		Goods'		1.0126

		5.3		road		540375		0.1622		1.17				1.8		0.2920				Water		0.0003		0.0016		-		-		-		-		-		0.0019

		5.3.1		cars / motorbikes		450231		0.1352												Biodiversity		-		-		-		-		-		-		0.4880		0.4880

				trucks		90144		0.0271												Sum		0.0424		2.8910		0.3562		0.0620		0.1925		0.0233		0.4880		4.06

		5.4		air		651410		0.1956		1.17				1.8		0.3520

		5.5		water		5175		0.0016		1.17				1.8		0.0028

		5.6		public transport		149896		0.0450		1.17				1.8		0.0810

		5.6.1		tram, underground, rail		131300		0.0394

		5.6.2		busses		18596		0.0056

		6.		Waste		4020386		1.2070		1.17

		6.1		recycled (EE)		827721		0.2485						1.8		0.4473

		6.2		heat-treated (CO2)		66869		0.0201						1.8		0.0361

		6.3		landfill (area)		3125797		0.9384						3.2		3.0029

		7		Water		6195		0.0019

		7.1		Water treatment*		2705		0.0008		1.17				1.8

		7.2		Water supply area**		81249		0.0244

		7.3		Waste Water (outside Berlin)		2095		0.0006		1.17; 2.83				1.8		0.0011

		7.4		Waste Water (in Berlin)		1395		0.0004		1.17

				sum		11906269		3.5744								7.9404

				Biodiversity		1623582		0.4874								1.0828

				Sum with biodiversity		13529851		4.0618								9.0231

		8		food EE****		6002885		1.8021		1.17				1.8		3.2438

		9		GHG		657593		0.1974		1.17				1.8		0.3510

				plus GHG		18566747		6.0613								12.6179

		* included in Energy Balance, therefore subtracted from 'unspecified'; area accounted for under 'area industry'

		** not included in overall EF

		**** EE for food transport, processing etc. by Wackernagel, 2000a, p.89

		--> interpolation: EF (EE) app. 3.5 times higher than EF (growing)

		Supply										global scale

						Berlin		Berlin				yield		yield adjusted

						area		area		EqF		factor		equiv. area

						[ha]		[ha/cap]				[ - ]		[ha/cap]

		land set aside for CO2 absorption				0		0				1.978		0

		built-up area				48225		0.0410		2.83		2.415		0.0989

		crop land (arable land minus pasture)				6154		0.0052		2.83		2.415		0.0126

		grazing land (pasture)				2035		0.0003		0.44		18.857		0.0051

		managed forests				26844		0.0094		1.17		1.978		0.0187

		fishing grounds (lakes, rivers)				5883		0.0001		0.06		1.000		0.0001

		frontier ecosystem (here only frontier forest)						0.0000		1.17		1.978		0

		12% biodiversity						-0.0067						-0.0162

		SUM						0.0493						0.1191

						89141.48

		supply-demand-factor				without GHG&		82.42						76

						with GHG		123.0						106

		Real area				Germany Scale		Radius circle				Global Scale		Radius circle

						ha		km				ha		km

		without 8 & 9				12757367.9		201.51				28495612.2		301.17

		with 8 & 9				18050984.8		239.70				40469827.4		358.91





Finale (2)

		Demand												global scale

				Component		ha		ha / cap		EqF				EqF		ha / cap

		1		Built land		32279		0.0097		2.83				3.2		0.0307

		2		Energy		718741		0.2158		1.17				1.8		0.3884

		2.1		household (all)		687526		0.2064

		2.1.1		gas (32,40%)		149769		0.0450

		2.2		unspecified		31215		0.0094

		3		Food		3177788		0.9540								0.0000

		3.1		plant-based		334507		0.1004		2.83				3.2		0.3178

		3.2		animal-based		1004042		0.3014		diverse				0.4		0.1162

		3.3		sea-based		1291221		0.3876		0.06				0.1		0.0388

		3.4		Wood		548018		0.1645		1.17				1.8		0.2925

		4		Traded goods		2917476		0.8759		1.17				1.8		1.5570

		4.1		intra-germany import		268831		0.0807

		4.2		foreign import		1723959		0.5175

		4.3		domestic use prod.		172397		0.0518

		4.4		area industry		3567		0.0011						3.2		0.0034

		4.5		business, trade (all)		623571		0.1872

		4.5.1		gas (49,2%)		206282		0.0619

		4.6		energy processing		125151		0.0376

		5		Traffic

		5.1		overall		1163553		0.3493

		5.2		area		12394		0.0037		2.83				3.2		0.0119

		5.3		road		461859		0.1387		1.17				1.8		0.2496

		5.3.1		cars / motorbikes		384813		0.1155

				trucks		77046		0.0231

		5.4		air		556761		0.1671		1.17				1.8		0.3009

		5.5		water		4423		0.0013		1.17				1.8		0.0024

		5.6		public transport		128116		0.0385		1.17				1.8		0.0692

		5.6.1		tram, underground, rail		112222		0.0337

		5.6.2		busses		15894		0.0048

		6.		Waste		3436228		1.0316		1.17

		6.1		recycled (EE)		707454		0.2124						1.8		0.3823

		6.2		heat-treated (CO2)		57153		0.0172						1.8		0.0309

		6.3		landfill (area)		2671621		0.8020						3.2		2.5666

		7		Water		4668		0.0014

		7.1		Water treatment*		2312		0.0007		1.17				1.8

		7.2		Water supply area**		69444		0.0208

		7.3		Waste Water (out)***		1353		0.0004		1.17; 2.83				1.8		0.0007

		7.4		Waste Water (in)*		1004		0.0003		1.17

				sum		11450733		3.4376								6.3592

				Biodiversity		1561464		0.4688								0.8672

				Sum with biodiversity		13012197		3.9064								7.2264

		8		food EE****		6002885		1.8021		1.17				1.8		3.2438

		9		GHG		657593		0.1974		1.17				1.8		0.3510

				plus GHG		18111211		5.9059								10.8212

		* included in Energy Balance, therefore subtracted from 'unspecified'; area accounted for under 'area industry'

		** not included in overall EF

		*** water treatment plants (energy+area) outside Berlin, therefore not included in Energy Balance

		**** EE for food transport, processing etc. by Wackernagel, 2000a, p.89

		--> interpolation: EF (EE) app. 3.5 times higher than EF (growing)

		Supply										global scale

						Berlin		Berlin				yield		yield adjusted

						area		area		EqF		factor		equiv. area

						[ha]		[ha/cap]				[ - ]		[ha/cap]

		land set aside for CO2 absorption				0		0				1.978		0

		built-up area				48225		0.0410		2.83		2.415		0.0989

		crop land (arable land minus pasture)				6154		0.0052		2.83		2.415		0.0126

		grazing land (pasture)				2035		0.0003		0.44		18.857		0.0051

		managed forests				26844		0.0094		1.17		1.978		0.0187

		fishing grounds (lakes, rivers)				5883		0.0001		0.06		1.000		0.0001

		frontier ecosystem (here only frontier forest)						0.0000		1.17		1.978		0

		12% biodiversity						-0.0067						-0.0162

		SUM						0.0493						0.1191

						89141.48		0.0267611768

		supply-demand-factor				without GHG&		79.26						61

						with GHG		119.8						91

								145.97

		Real area				Germany Scale		Radius circle				Global Scale		Radius circle

						ha		km				ha		km

		without 8 & 9				12757367.9		201.51				28495612.2		301.17

		with 8 & 9				18050984.8		239.70				40469827.4		358.91






