LE03 FINAL WRITTEN EXAM





Autumn 2006

Name ______________________________________   Branch /semester________________

TD Teacher _____________________________
Grade  ___________ /25

Background :
The Swedish Government recently closed down two nuclear power reactors as a first step in phasing out dependence on nuclear energy.  Contrary to their Finnish neighbours, who are currently expanding their nuclear capacity, Sweden is leading the way to a nuclear-free sustainable energy system. Phasing out = gradually eliminate
Task :

After studying the graphs and documents as well as doing the Graph Reading exercise on page 2, you will analyse the situation and, in conclusion, say whether or not you agree with Sweden’s decision to reduce its dependence on nuclear energy. Be sure to justify your point of view. Your report should be at least 400 words long.

You should develop the following points in what you will consider the most logical order :

· The reasons for this decision and Sweden's general energy policy;

· The alternatives proposed and their ability to cover Sweden's energy requirements;

· The financial and economic repercussions of this decision;

· Your final opinion

Documents :
Energy Graphs :   -  Graph reading exercise: Evolution of Total Primary Energy Supply 



      -  Share of Total Primary Energy Supply in 2004



      -  Evolution of Oil Products Consumption from 1971 to 2004

Document 1 :
Nuclear Power in Sweden, Briefing Paper 39, August 2006
Document 2 :
Results of Swedish poll

Document 3  : 
GOVERNMENT OFFICES OF SWEDEN (extracts) 2006

Document 4 : 
SWEDISH RENEWABLES CAN REPLACE NUCLEAR BY 2020
Document 5 : 
Cold Times Ahead: Energy Policies Leave Sweden in the Dark
Document 6 : 
Swedes turn to support nuclear power as prices soar  22/01/2003
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Share of Total Primary Energy Supply* in 2004

Sweden
Comb. renew. & waste
16.7%
Geothermal/solar/wind
Hydro 9.
iydro 9.6% 07%
Coal 5.4%
Nuclear 37.3%
0il 28.6%
Gas 1.6%
54 Mtoe

* Share of TPES excludes clectrcl trade.
Note: For presentational purposes, shares of under 0.1% are not ncluded and consequently the total may not add up to 100%.

©0ECoNEA 2008 For more detaled data, please consult our on-ine data service at htp:/idata ea.org.
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Mtoe = Million Tons of Oil Equivalent
GRAPH READING EXERCISE






5 points
Comment on the graph above by filling in the blanks in the following exercise. Do not use the same word or expression twice, and be sure to put the verbs in the right tense.

1. Over the last thirty years, the use of coal _______________________________ (verb) ___________________ (adverb).

2.  From 1979 to 1984, oil use ________________________________ (verb) ____________________ (adverb).

3. After its introduction in Sweden in 1971, nuclear energy use _______________________________ (verb) ___________________ (adverb).

4. Compared to other energy sources,  nuclear energy is obviously Sweden’s __________________ source of energy.

5.
Oil and gas taken together represent roughly ________________________  proportion of Swedish energy supplies  ________ nuclear power.
6. Hydrogen energy is the only source that seems ________________________ (= not changed).

7. It is clear from this chart that overall energy use in Sweden since 1971  _________________________  (negative / verb).

Document 1 :
Nuclear Power in Sweden, Briefing Paper 39, August 2006

.
A 1980 referendum canvassed three options for phasing out nuclear power, but none for continuing it.

.
 Sweden's 1997 energy policy retains most of the country's nuclear plants but has resulted in premature closure of one 2-unit plant.

Sweden's electricity consumption has been rising and it has one of the world's highest individual levels of consumption: about 18,000 kWh/head. About half of domestic production is nuclear, and up to half hydro, depending on the weather.
The state utility is Vattenfall AB, and private utilities include E.ON Sweden AB and Fortum Oy (majority owned by the Finnish government).

Sweden now has 10 nuclear power reactors providing about half its electricity. It has some 9000 MWe of nuclear capacity, which produced 75 billion kWh in 2004, 51% of total electricity production.

The government is working with the utilities to expand nuclear capacity to replace the 1200 MWe lost in closure of Barseback-1 & 2.
Document 2 : Results of Swedish poll: Source: SIFO, 2002. Sample: 1,000.
Question: If we are to increase the domestic production of electricity, by which means do you think we should do this? Should it be done by building more windpower, hydropower, coal 

fired plants, nuclear plants or plants fired with biomass? 

Wind power 64% 

Hydropower 39% 

Coal 2% 
Nuclear 25% 

Biomass 36%







Mtoe = Million Tons Oil Equivalent
Document  3 :
GOVERNMENT OFFICES OF SWEDEN (extracts) 2006

Energy policy

Swedish energy policy strives to create a sustainable energy system with a long term vision for Sweden to obtain all energy supply from renewable energy sources.

The objective of the Swedish Government's energy policy is to secure a reliable supply of electricity and other forms of energy at internationally competitive prices, both for the short and the long terms. (…) It should also facilitate the transition to an ecologically sustainable society. To achieve this, global cooperation is required.

The Swedish Energy System

Electricity production in Sweden is basically fossil-free. Approximately half of the electricity production comes from hydropower and the remainder is provided by nuclear power. Despite rising industrial output, the use of oil has fallen from more than 70 % of the total energy supply in 1970 to around 30 % today. This is mainly due to diversification of fuels and more efficient use of energy. Sweden has an extensive district heating sector. District heating accounts for about 40 % of the heating market in Sweden. The change in the fuel mix has been dramatic. Compared to 1970, when oil was the main fuel, oil accounts for only a few percent today. More than 62 % of district heating fuel today is biomass.

Breaking Dependence on Oil

Climate change is the greatest and most important environmental challenge of our time. (…) The Swedish Government has therefore set a new policy target: the creation of the conditions necessary to break Sweden's dependence on fossil fuels by 2020.

Energy Efficiency

The efficient use of resources, including energy, is a basis for economic growth and is crucial for sustainable development.
Bio Energy and Wind for a Sustainable Future

The proportion of bio energy used in the Swedish energy system has steadily increased from a little over 10 % of the total energy supply in the 1980's to about 16 % or 100 TWh in 2004. 

(…) Wind energy today accounts for less than one percent of the electricity production. The potential for wind energy is substantially larger. The expansion rate for wind energy has increased rapidly during the past few years. This spring the Government proposed further efforts to promote wind energy. A national target has been set for creating the conditions for annual wind power production of 10 TWh by 2015.

Energy Taxes

Energy taxes have been imposed on electricity and fuels for many decades. During a ten-year period, taxes on energy use and emissions will be increased by 3, 200 million Euros, balancing a corresponding reduction in taxes on labor. In 2004, revenues from energy taxes raised over 6, 820 million Euros, making up about 10 % of Swedish state revenue, or 2.5 % of GDP.

The European Union Emissions Trading

The EU Emissions Trading Scheme was introduced on January 1, 2005. (…)The overall objective of the trading scheme is to use cost-effective measures to reach the EU’s commitments to reduce greenhouse gas emissions in accordance with the Kyoto Protocol.

Document 4  : SWEDISH RENEWABLES CAN REPLACE NUCLEAR BY 2020 

A report released in November by the Swedish Society for Nature Conservation (SSNC) states that the country’s renewable energy producers could produce enough power by 2020 to replace the capacity currently provided by nuclear power plants. The SSNC asked Swedish energy producers how much new renewable energy capacity they could deliver to consumers by the year 2020 and the responses received indicate that there is great potential for truly clean energy systems to replace nuclear capacity as it stands. 

New renewable energy capacity coupled with more effective use of energy efficiency could replace all the power currently obtained from nuclear power stations in Sweden and nearly all that from the fossil fuel industry as well. CO2 emissions would also be reduced by 50%, not including the transport sector. 

The responses from renewable energy 
producers in Sweden 

Current production of energy from sun, 
wind and biomass is at 11 terra watt 
hours (TWh) for electricity and 92 TWh 
for heating but by the year 2020 it is 
expected to rise to 88 TWh for electricity 
and 164 TWh for heating. The total 
increased renewable capacity, 252 TWh, 
is comparative to current levels of energy 
consumption in Sweden today, which 
stand at 311 TWh excluding the 
transport sector. The capacity gap 
between current levels of consumption 
and projected levels of new renewables 
capacity, 59 TWh, is less than that 
produced by hydropower to date (about 
70 TWh). 

Potential renewable energy sources
Energy supplies from wind power could 
increase from 1 TWh today to 25 TWh 
but the potential for solar energy in 
Sweden would remain low at just 2 TWh. The renewable source with the most potential is bio energy and that is projected to increase to 170 TWh. As important to the increase in renewable 
capacity is energy efficiency, which 
could free an estimated 62 TWh. This is 
the level that the European Union has 
said is possible and the level it wants 
the Union as a whole to attain. 

 Sweden’s unique capacity
A recent poll conducted by the 
SIFO institute suggested that a majority 
of Swedish citizens, 70 percent, want 
renewable energy whereas just 13 
percent were in favour of nuclear energy 
and fossil fuels, however only a fifth of 
those polled believed that it is possible 
to replace the old energy systems with 
new environmentally sound 
replacements. 

According to SSNC, (…) 
few countries are as well positioned as 
Sweden to create a society built on 
renewable energy. We are relatively rich 
in bio-fuel, mostly in the form of waste 
products from the forestry industry, we 
have great potential to use energy more 
effectively and we have a good 
geographical location to exploit wind 
power. 

Source: Report from the Swedish Society for Nature Conservation, November 2005

Equivalents : 

1 kilowatt-hour (kWh) = 1 000 Wh 

1 mégawatt-hour (MWh) = 1 000 kWh = 1 000 000 Wh

1 gigawatt-hour (GWh) = 1 000 MWh = 1 000 000 kWh = 1 000 000 000 Wh

1térawatt-hour (TWh) = 1 000 GWh = 1 000 000 MWh = 1 000 000 000 kWh = 1 000 000 000 000 Wh

Document 5 : Cold Times Ahead: Energy Policies Leave Sweden in the Dark

From the desk of Waldemar Ingdahl on Mon, 2006-03-06 13:49 The Brussels Journal

Sweden is often hailed as an example by the greens and the left for creating a “green welfare state” and eliminating all non-renewable energy resources by the year 2020. This certainly sounds very comforting for a European Union facing an energy crisis. “If Sweden can do it, so can we,” one could say. Unfortunately, mostly the cheerful reports of Sweden’s switch to renewable energy sources only look at government communiqués.

Sweden does have a large need for energy. Winters are cold and Swedish industries are often energy intensive. With an ample supply of hydropower and nuclear energy this demand was met. However, in the name of the green welfare state no more hydropower plants will be built, and in a referendum in 1980 it was decided to close down all nuclear power plants.

The process has slowly started, and last year the nuclear power plant of Barsebäck was closed at the cost of 18.5 billion Swedish krona (€1.92 billion) according to parliamentary report. A very high cost in order to not produce energy.

Mona Sahlin, minister for sustainable development, is still keeping the Swedes in the dark about what is to actually replace nuclear energy. The slow pace in abolishing nuclear power is due to the fact that the social democratic government is well aware that oil and nuclear power provide about 80% of Swedish energy. 

Sweden’s neighbour, Finland, has a similar need for energy. The Finnish are currently building new nuclear plants. They regard nuclear energy as a reliable energy source that does not contribute to CO2 emissions. They are also wisely building a discrete cable for energy export to Sweden. (…)

There is a strong correlation between the availability of cheap, reliable energy and economic growth. Environmental policies often seem to be conceived to damage economic growth in the name of a green myth, while, hypocritically, the power needed is being bought from polluting Polish coal power plants.

These policies have already begun to affect ordinary people in Sweden. They have to pay higher energy prices and suffer recurring power shortages. Some municipalities have advised the citizens to stock up on candles and canned foods in winter. 

Document 6 : Swedes turn to support nuclear power as prices soar  22/01/2003
STOCKHOLM - A majority of Swedes now favour keeping nuclear power plants going, or even building new ones as electricity prices in the Nordic region have hit record highs, a poll by independent pollster Sifo showed.

The poll, done for the Svenska Dagbladet daily, showed 55 percent of 1,000 Swedes surveyed between January 13-16, favoured keeping nuclear power output at current levels or raising it, while 41 percent favoured gradual or quick shutdown.

Sweden decided in a 1980 referendum, which followed a disaster at the U.S. Three Mile Island nuclear plant a year earlier, that nuclear power is to be replaced with renewable sources of energy by 2010. But the country still gets half of its power from nuclear plants as the new sources have not materialised.

The rest comes from hydro-power facilities which depend on sufficient rainfall in the summer and autumn to gather water in reservoirs for use during the winter demand peak.

This year's dry summer and autumn made reservoir water levels low and relatively harsh winter weather has boosted demand for electricity, driving prices at the Nordic Power bourse Nordpool to almost five times the May 2002 and three times the average in December 2001.

"The opinion poll is rational. It is affected by what is going on - by issues of power supply and prices," the paper quoted Soren Holmberg, a professor of political science at Gothenburg University, as saying.

The energy crunch has fanned a discussion in Sweden on whether to close down Barseback 2, a nuclear power plant in the south of the country, scheduled for this year.

Energy intensive industry sectors want the decision about the shut-down reversed and want the Barseback 1 reactor, taken off line in 1999, to be restarted, because rising electricity prices have already forced some firms to cut output.
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