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Abstract

The main objective of this thesis was to determine how far a biomass quantity,
equal to the potential produced within the Swedish borders, could cover
the present energy needs inSwedenwith respect to economic and ecological
circumstances. Three scenarios were studied where the available biomass
was converted to heat, electricity and vehicle fuel. Three different amounts of
biomass supply were studied for each scenario: 1) potential biomass amounts
derived from forestry, non-forest land, forest industry and community; 2)
the same amounts as in Case 1, plus the potential biomass amounts derived
from agriculture; 3) the same amounts as in Case 1, plus 50% of the potential
pulpwood quantity.

For evaluating the economic and ecological circumstances of using biomass
in the Swedish energy system, the scenarios were complemented with energy,
cost and emergy analysis.

The scenarios indicated that it may be possible to produce 170.2 PJ (47.3
TWh) per year of electricity from the biomass amounts in Case 2. From the
same amount of biomass, the maximum annual production of hydrogen was
241.5 PJ (67.1 TWh) per year or 197.2 PJ (54.8 TWh) per year of methanol.

The energy analysis showed that the ratio of energy output to energy input
for large-scale applications ranged from 1.9 at electric power generation by
gasification of straw to 40 at district heating generation by combustion of
recovered wood. The cost of electricity at gasification ranged from 7.95 to 22.58
€/GJ. The cost of vehicle work generated by using hydrogen produced from
forestry biomass in novel fuel cells was economically competitive compared
to today’s propulsion systems. However, the cost of vehicle work generated by
using methanol produced from forestry biomass in combustion engines was
rather higher compared to use of petrol in petrol engines.

The emergy analysis indicated that the only biomass assortment studied
with a larger emergy flow from the local environment, in relation to the emergy
flow invested from society after conversion, was fuel wood from non-forest
land. However, even use of this biomass assortment for production of heat,
electricity or vehicle fuels had smaller yields of emergy output in relation to
emergy invested from society compared to alternative conversion processes;
thus, the net contribution of emergy generated to the economy was smaller
compared to these alternative conversion processes.
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