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	CSD reporting – Case study



The City of Växjö

 a successful Swedish energy programme
Name of the programme
Fossil Fuel Free Växjö
started 1996
Background and main objectives
Sweden works towards transforming its energy system into an ecological and economically sustainable system. This is done in collaboration with trade and industry, energy companies, municipalities and the research community. National policies and programmes are translated into local actions. There is a long tradition of community planning in Sweden, also in areas such as energy and environment. Many municipalities have been very active in defining and implementing ambitious goals, not least as part of the local Agenda 21. 
In that context, Växjö has taken a leading role. Växjö is a municipality of 77,000 inhabitants located in the province of Småland, southern parts of Sweden. In 1996, the city council of Växjö unanimously decided that local emissions of greenhouse gases should be cut by half by 2010 compared with 1993 levels, and that the municipality shall become fossil fuel free. Furthermore, the aims set by the Climate Alliance, of which Växjö is a member, have been unanimously accepted. The Climate Alliance is an association of European cities and municipalities committed to make contributions for climate change mitigation and North-South equity issues.
(http://www.klimabuendnis.org/english/update/frameset.htm)
Växjö started using biomass for district heating in 1980, and from combined heat and power production in 1983. A large part of the heating and electricity delivered in Växjö today comes from the municipal company VEAB, most of which is generated from forest residues. In the municipality as a whole, two thirds of the heating used comes from biomass. 

In 1993, Sweden ratified the UN Climate Convention. In the same year, Växjö started monitoring the carbon dioxide emissions per capita, which back then reached 4.6 ton per year and were already lower than the national level. Various measures have been implemented to reduce these emissions as exemplified below. 
Measures
Some of the measures used to accomplish the programme’s objectives include:

· local demonstration of fossil fuel applications, such as small bio-based heating plants and CHPs 

· subsidies for conversion of oil burners to pellets, and for 200 installations of solar energy applications with financial support from national policy programmes
· ethanol mix in gasoline and free parking for environment friendly cars

· 200 environment friendly cars by 2010 (150 in 2003).
· costless local energy advice (some 2000 consultations have been registered per year)
· dissemination of results nationally and internationally to contribute to improvements elsewhere and to collect ideas for new projects for Växjö. 
· participation in international projects and networks, for example, EU and IEA

· organization of technical visits to promote local solutions and local business
· project BioEnergy Småland – Expo Växjö initiated in 2003 in cooperation with local industries, the Energy Agency for Southeast Sweden, the City of Växjö, Växjö University, and the Swedish Energy Agency, aiming at promoting new business based on environmental technologies and solutions. 

· annual follow up of development and accomplishments
Institutional arrangements and support
The City of Växjö is the leading institution in this project. The municipality has a long tradition of environment related work dating from the 1970s. In 1995, the city municipality started cooperation with an environmental NGO, The Swedish Society for Nature Conservation, which further stimulated political and public awareness about sustainable development.

In addition, there is close collaboration with Växjö University, the Bioenergy Group in Växjö Ltd and the Energy Agency for Southeast Sweden, with main office in Växjö. The latter serves the municipality with expert advice in the energy field and works towards the industry and housing sector to promote energy efficiency in heating, electricity use and transport. The Bioenergy Group is an initiative of various local interest groups and industries including:

· biomass fuel suppliers

· boiler manufacturers

· energy companies

· energy information offices

· bio-energy consultants

· research centres

Further, the work in Växjö is supported by national agencies, namely the Swedish Energy Agency and the Swedish Business Development Agency. Växjö has received an investment grant of approximately 18 million Euro from the former Swedish Ministry of Environment which has generated 71 million Euro new investments in private and public organizations. In fact, as a benefit of being the first municipality to define and work for the realization of such ambitious environmental goals, local institutions have also been successful in attracting EU funds for various projects.
Accomplishments
The total energy use in Växjö was reduced by 5.7 GWh, or three percent since 1993. However, the share of renewable energy has increased by 43.5 percent. The use of energy per capita has decreased by 7.2 percent and is now at 9,274 kWh per person and year. The objective is a reduction of 20 percent until 2010.
The fossil fuel based emissions have now been reduced from 4.6 ton per person in 1993 to 3.7 ton per person in 2003, or more than 20 percent. As a comparison, it can be mentioned that the total reduction of emissions per capita in Sweden as a whole was around 3.5 percent from 1990 to 2002, while CO2 emissions were 5.4 ton per capita in 2002. The final objective in Växjö is a reduction of 50 percent by 2010 compared with 1993. The following diagram illustrates the present status in relation to the final goals. 
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The diagram shows clearly the area where most progress has been achieved, that is in the heating sector. Emissions reductions in the transport sector have been more difficult to achieve but are now noticeable. Although the reduction between 2001 and 2002 was more due to less fuel being used in the local airport, the reductions of the following year were due to the low mix of ethanol in gasoline sold in the municipality. Nevertheless, emissions from transport are still 18 percent higher than in 1993. In heating, emissions are 65 percent lower than 1993 thanks to a constant shift toward biomass.
Lessons learnt and the road ahead
Political leadership was an important starting point for the progress achieved in Växjö. All political parties have unanimously supported the targets set. The local initiative pulls national and global incentives together with local potentials and experience. Växjö’s climate and fossil fuel free agendas are directly linked to the objectives of the United Nations Framework Convention on Climate Change. At the same time, the initiative has been boosted by the local Agenda 21 development scheme and broad cooperation among stakeholders in the region. 

In fact, broad institutional collaboration, including the efforts of researchers, industries and local policy makers around common goals have strengthened the regional competitive advantage, and provided multiple benefits. Not only emissions of greenhouse gases are being reduced locally, but the local efforts are serving as example to other municipalities in Sweden and abroad. Municipalities around Växjö have picked up the good examples and are also profiting from the regional development in the area. In fact, the success of the Växjö model has been recognized worldwide. Following on the achievements reached so far, some 40 foreign delegations visit Växjö every year. 
The current initiatives build upon existing experiences in the municipality around environmental issues and have served to strengthen local networks. As a result, the local economy is receiving new inputs. The local efforts are helping open opportunities for export business, creation of new jobs, and overall improvement of the local economy and environment. The BioEnergy Småland – Expo Växjö  project started in 2003 builds a cluster based on Swedish know-how in bioenergy technology for export, and is a way of capitalizing on previous efforts and achievements. In addition, a strategy is being developed to promote energy efficiency in the building sector. 
Useful links
The City of Växjö: http://www.vaxjo.se/english/
Technical visits to Växjö: http://www.vaxjo.se/english/technical_visits.html
Fossil Fuel Free Växjö: http://www.vaxjo.se/english/FFF_Vaxjo_04.pdf
BioEnergy Småland – Expo Växjö: http://www.energikontor-so.com/BioEnergy/BioEnergyeng/bioenergyindexeng.htm
� Grid from Nielsen and Nilsson, ‘Socioeconomic effects of Fossil Fuel Free Växjö, Sweden – moving from 80% oil 1979 to 80% bioenergy supply for heating 2002’, published within IEA Bioenergy task 29 Socio-economic drivers (forthcoming), City of Växjö. 
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energitillförsel

		Energitillförsel i Växjö kommun

				1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003

		Bensin (m3)		46616		47649		49932		51996		53732		51202		49200		48269		48900		49128		48309

		Diesel (m3)		19052		18609		20774		23879		24224		27896		27765		30382		32887		32541		32655

		Flygbränsle (m3)		2601		2628		2499		3211		3712		5997		5529		5553		5003		3388		3126

		Olja, Eo1 (m3)		18600		16381		19336		24299		21075		15450		13411		10427		12281		11548		6437

		Olja, Eo5 (m3)		12700		9901		14988		12326		2997		1651		1568		701		930		1973		4162

		Torv (GWh)		154		126		87		84		24.7		13.9		10.5		24.8		43.6		58.3		70.741

		Biomassa (GWh)		306.10		325.70		308.90		362.10		539.27		581.71		545.85		556.10		644.19		674.12		695.69

		varav Sandviksverket		251.3		270.9		254.1		307.3		480.4		514.3		466.1		466.1		547.3		568.9		582.9

		varav Rottne närvärme												6.40		6.10		6.06		8.19		8.35		8.50

		varav Ingelstad närvärme										4.07		4.98		4.63		4.03		5.08		5.52		6.07

		varav Braås närvärme														8.01		14.49		16.83		17.47		20.62

		varav Lammhult närvärme												1.20		3.60		6.50		3.93		7.88		9.84

		varav Räppe närvärme																0.32		2.17		2.93		3.73

		varav Kronoberg														1.2		1.2		1.4		1.4		1.4

		varav Flygplatsen														0.8		1.0		1.3		1.1		1.1

		varav biobränslebidraget												0.03		0.61		1.64		3.14		5.78		6.75

		varav övrigt småskaligt		54.8		54.8		54.8		54.8		54.8		54.8		54.8		54.8		54.8		54.8		54.8

		El (GWh)		632.5		622.5		613.0		639.6		657.7		639.2		673.0		625		572.5		554		542.3

		varav förnybar		316.3		280.1		300.4		262.2		322.3		319.6		329.8		356.3		297.7		274.35		246.75

		varav ej förnybar		316.3		342.4		312.6		377.4		335.4		319.6		343.2		268.8		274.8		285.55		295.55

		Biogas (GWh)		2.00		3.00		3.50		3.00		3.97		4.62		4.83		4.81		4.79		4.10		4.72

		Sol (GWh)		0.90		0.90		0.90		0.90		0.11		0.14		0.16		0.19		0.21		0.25		0.29

		varav Värendshus		0.30		0.30		0.30		0.30		0.01		0.00

		varav Ingelstadsanläggningen		0.50		0.50		0.50		0.50

		varav Simhallen												0.04		0.05		0.05		0.06		0.06		0.06

		varav solfångarbidraget												0.00		0.01		0.03		0.05		0.10		0.13

		varav övrigt		0.10		0.10		0.10		0.10		0.10		0.10		0.10		0.10		0.10		0.10		0.10

		Etanol (m3)		58.50		60.00		64.95		64.50		60.75		0.00		11.50		6.00		15.00		62.50		1174.44

		varav Länstrafiken		58.50		60.00		64.95		64.50		60.75

		varav tankat på OKQ8-mackar														11.50		6.00		15.00		62.50		125.44

		varav låginblandning																						1049.00

		RME (m3)		250.00		250.00		250.00		250.00		250.00		484.00		458.50		492.00		492.50		497.00		499.00

		varav Länstrafiken												234.00		208.50		242.00		242.50		247.00		249.00

		varav övrigt		250.00		250.00		250.00		250.00		250.00		250.00		250.00		250.00		250.00		250.00		250.00

		Bensin		8.722		MWh/m3

		Diesel		9.889		MWh/m3

		Flygbränsle		9.083		MWh/m3

		Olja, Eo1		9.889		MWh/m3

		Olja, Eo5		10.806		MWh/m3

		Etanol		5.9		MWh/m3

		RME		9.34		MWh/m3

		alla siffror i GWh

				1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003

		Bensin		406.58		415.59		435.51		453.51		468.65		446.58		429.12		421.00		426.51		428.49		421.35

		Diesel		188.41		184.02		205.43		236.14		239.55		275.86		274.57		300.45		325.22		321.80		322.93

		Flygbränsle		23.62		23.87		22.70		29.17		33.72		54.47		50.22		50.44		45.44		30.77		28.39

		Olja		321.17		268.98		353.17		373.49		240.80		170.63		149.57		110.69		131.50		135.52		108.63

		Torv		154.00		126.00		87.00		84.00		24.70		13.90		10.50		24.80		43.60		58.30		70.74

		Biomassa		306.10		325.70		308.90		362.10		539.27		581.71		545.85		556.10		644.19		674.12		695.69

		El		632.50		622.50		613.00		639.60		657.70		639.20		673.00		625.00		572.50		554.00		542.30

		Biogas		2.00		3.00		3.50		3.00		3.97		4.62		4.83		4.81		4.79		4.10		4.72

		Sol		0.90		0.90		0.90		0.90		0.11		0.14		0.16		0.19		0.21		0.25		0.29

		Etanol		0.35		0.35		0.38		0.38		0.36		0.00		0.07		0.04		0.09		0.37		6.93

		RME		2.34		2.34		2.34		2.34		2.34		4.52		4.28		4.60		4.60		4.64		4.66

		SUMMA		2037.97		1973.26		2032.83		2184.62		2211.15		2191.64		2142.16		2098.11		2198.64		2212.36		2206.63

		Förnybar energi		627.93		612.41		616.39		630.95		868.31		910.60		884.96		921.98		951.57		957.83		959.04

		Ej förnybar energi		1410.04		1360.85		1416.44		1553.67		1342.84		1281.04		1257.21		1176.13		1247.06		1254.53		1247.59

		Andel förnybar energi		30.8%		31.0%		30.3%		28.9%		39.3%		41.5%		41.3%		43.9%		43.3%		43.3%		43.5%

		Energianvändning per inv (MWh)		28.5		27.2		27.9		29.9		30.1		29.7		29.0		28.4		29.7		29.5		29.1





energitillförsel

		Bensin

		Diesel

		Flygbränsle

		Olja

		Torv

		Biomassa

		El

		Biogas

		Sol

		Etanol

		RME



2000

Energitillförsel Växjö kommun 2000 (2093 GWh)

421.002218

300.447598

50.437899

110.687609

24.8

555.93

625

4.81

0.19

0.0354

2.26028



koldioxid

		

				1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003

		Graddagar		3448		3381		3602		4004		3629		3451		3312		2931		3529		3360		3471

		Graddagsfaktor		1		0.9902842227		1.0223317865		1.0806264501		1.0262470998		1.0004350348		0.9802784223		0.9250290023		1.0117459397		0.9872389791		1.0033352668

		Invånare		71396		72432		72767		73089		73436		73698		73770		73901		74082		75036		75848

		Koldioxidutsläpp

		Bensin		2.28		ton/m3		enligt Naturvårdsverket

		Diesel		2.68		ton/m3		enligt Naturvårdsverket

		Flygbränsle		2.36		ton/m3		enligt Naturvårdsverket

		Olja, Eo1		2.68		ton/m3		enligt Naturvårdsverket

		Olja, Eo5		2.97		ton/m3		enligt Naturvårdsverket

		Torv		386		ton/GWh		enligt Naturvårdsverket

		El		32		ton/GWh		svensk elmix

		Biomassa		0		ton

		Övrigt		0		ton

		Koldioxid, ton

				1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003

		Bensin		106284		108640		113845		118551		122509		116741		112176		110053		111492		112012		110145

		Diesel		51059		49872		55674		63996		64920		74761		74410		81424		88137		87210		87515

		Flygbränsle		6138		6202		5898		7578		8760		14153		13048		13105		11807		7996		7377

		Olja		87567		73307		96335		101730		65382		46309		40598		30026		35675		36808		29612

		Torv		59444		48636		33582		32424		9534		5365		4053		9573		16830		22504		27306

		Biomassa		0		0		0		0		0		0		0		0		0		0		0

		El		20240		19920		19616		20467		21046		20454		21536		20000		18320		17728		17354

		Biogas		0		0		0		0		0		0		0		0		0		0		0

		Sol		0		0		0		0		0		0		0		0		0		0		0

		Etanol		0		0		0		0		0		0		0		0		0		0		0

		RME		0		0		0		0		0		0		0		0		0		0		0

		SUMMA		330733		306577		324950		344745		292152		277784		265822		264181		282261		284258		279309

		För att kunna göra fördelning mellan transporter, uppvärmning och el, måste även VEABs elproduktion räknas in.

		Av VEABs elproduktion räknar vi med att el görs av träbränsle och torv. Nedan kan ses hur mycket torv som läggs på el.

		VEAB, GWh		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003

		tillförsel av trä		251.3		270.9		254.1		307.3		480.4		514.3		466.1		470.1		547.3		568.9		582.935

		tillförsel av torv		154.1		126.1		87.3		84.1		24.7		13.9		10.5		24.8		43.6		58.3		70.741

		tillförd energi för elprod		88.2		69.6		62.2		65.4		86.4		115.3		76.8		111.1		131.2		151.9		166.2

		torv på el		33.5		22.1		15.9		14.1		4.2		3.0		1.7		5.6		9.7		14.1		18.0

		CO2 från torv på el		12941		8533		6139		5424		1631		1171		653		2149		3737		5450		6943

		Koldioxidutsläpp, fördelade på olika sektorer, graddagsjusterade

		ton		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003

		Transporter		163482		164714		175417		190125		196190		205655		199635		204582		211436		207217		205037

		Uppvärmning		134070		114522		121074		119125		71411		50482		44884		40485		48202		54558		49810

		El		33181		28453		25755		25891		22677		21626		22189		22149		22057		23178		24296

		SUMMA		330733		307690		322246		335141		290278		277762		266707		267217		281695		284954		279143

		Koldioxidutsläpp per invånare, ton

				1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003

		Transporter		2.290		2.274		2.411		2.601		2.672		2.791		2.706		2.768		2.854		2.762		2.703		18.1

		Uppvärmning		1.878		1.581		1.664		1.630		0.972		0.685		0.608		0.548		0.651		0.727		0.657		-65.0

		El		0.465		0.393		0.354		0.354		0.309		0.293		0.301		0.300		0.298		0.309		0.320		-31.1

		TOTALT		4.632		4.248		4.428		4.585		3.953		3.769		3.615		3.616		3.802		3.798		3.680		-20.6

		Mål 2010		2.316		2.316		2.316		2.316		2.316		2.316		2.316		2.316		2.316		2.316		2.316



Växjö Kommun:
vet ej fördelning, räkna 50% förnybar och 50% ej förnybar

Växjö Kommun:
45% förnybar
55% ej förnybar

Växjö Kommun:
49% förnybar
51% ej förnybar

Växjö Kommun:
41% förnybar
59% ej förnybar

Växjö Kommun:
49% förnybar
51% ej förnybar

Växjö Kommun:
50% förnybar
50% ej förnybar

Växjö Kommun:
49% förnybar
51% ej förnybar

Eltillförsel enligt SCB: 616,4 GWh + 8,6 GWh i vattenkraftverk

57% förnybar
43% ej förnybar

Växjö Kommun:
Totalsiffra enligt SCB
52% förnybar
48% ej förnybar

Växjö Kommun:
producerad biogas på Sundet. Tiden 93-96 uppskattad.
1 m3 gas = 6,7 kWh

Växjö Kommun:
När det gäller solfångaranläggningar övrigt beräknas det att lika stor mängd tillförs förutom de som fått solfångarbidraget.

Växjö Kommun:
uppskattade siffror

Växjö Kommun:
beräknat enligt Miljö- och hälsoskyddskontoret
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Växjö Kommun:
uppgifter från Annika Cederlund, OK, tfn 031-875561

Växjö Kommun:
VEAB 351,3 GWh
övrigt 202,7 enligt SCB.
49% förnybar
51% ej förnybar

Växjö Kommun:
se miljörapport hos MoH
1 ton pellets = 4,9 MWh

Växjö Kommun:
antagen summa om 250 m3, den är troligen högre.

Växjö Kommun:
VEAB 338,9 GWh
övrigt 203,4 enligt SCB
45,5% förnybar
54,5 % ej förnybar

Henrik Johansson:
5% låginblandning av etanol från och med halvårsskiftet i all 95-oktanig bensin. Ca 85 % av bensinförsäljningen är 95-oktanig.

Henrik Johansson:
5% låginblandning i 85% av bensinen i ett halvår.
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Goal 2010
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Fossil carbondioxide per capita in Växjö, ton
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elanvändning

		

				1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003

		Eltillförsel utifrån (GWh)		632.50		622.50		613.00		639.60		657.70		639.20		673.00		625.00		572.50		554.00		542.30

		Elproduktion VEAB (GWh)		80.9		67.8		60		62.4		83.4		117.7		80.5		117.7		136.1		148.7		161.1

		summa (GWh)		713.4		690.3		673		702		741.1		756.9		753.5		742.7		708.6		702.7		703.4

		elanv/inv (kWh)		9,992		9,530		9,249		9,605		10,092		10,270		10,214		10,050		9,565		9,365		9,274

		minskning jmfr med 1993				4.6%		7.4%		3.9%		-1.0%		-2.8%		-2.2%		-0.6%		4.3%		6.3%		7.2%
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