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■ There is a great number of studies
that analyzed the employment effects
to be expected from a more intensive
use of renewable sources of energy. The
task of a meta-study realized by ÖGUT
(Österreichische Gesellschaft für Um-
welt und Technik) was to elaborate
methodological guidelines for the as-
sessment of employment effects
through renewables and to compare
the empirical results of a representative
sample of national and international
studies. In the purpose was to improve
the transparency and comparability of
methodologies used and assumptions
made in the studies.

While the quantitative results of the
individual studies should be compared
with caution (different types of installa-
tion, period of time, and region), some
general statements can be made:

Most studies used the input/output
analysis as economic tool. Regardless of
the technology used or assumptions
made, nearly all studies showed positive
employment effects by a more intensive

by a factor of more than 2.5. 
In addition, indirect employment
through products and services
supplied to the manufacturers as
well as secondary employment
effects were assessed by means of
an input/output analysis.

Using plant operators’ data on
investment and operating costs
(and assuming the above-mentio-
ned scenario) the study authors
worked out prognoses for the
development until 2020. Macro-
economic effects were determined
primarily by operating costs. Ex-
penditure through operation will
amount to € 631.7 million until
2026, in Austria, which means
10,897 employed in the industry,
while investment costs in the wind
power sector will be only € 193.7
million, corresponding to 3,435
jobs. Each million € spent for wind
power thus creates 11.1 jobs, 
on average.

The study also took into account
additional costs of wind power
generation as compared to current
market prices as well as net em-
ployment effects. All taken, wind
power utilization shows a positive
balance: More employment will be
created, between 1997 and 2026,
through investment in, and ope-
ration of, wind power plants than
will be lost on account of additio-
nal costs and decreasing turnover
for conventional power gene-
ration. 

investment amounting to approx. 
€ 550 million. The authors of the study
analyzed this scenario with a view to
economic and employment effects.

The study analyzed the potential ef-
fects of a more intensive utilization of
wind power on enterprises active in
this sector. The study also established
the employment effects of wind power
utilization through investment and
long-term operation of plants in Aus-
tria. Questionnaires were used to gat-
her information from suppliers and
service companies about turnover and
employment; data from operators of
wind power plants provided informa-
tion about investment, operating and
take-down costs. The calculation of
value added and employment from the
wind power sector was based on an
input/output analysis.

Concerning the various types of enter-
prise providing services for the wind
power industry the service sector is, in
contrast to 1996, dominating. Services
comprise site assessments, planning,
wind measurements, and counseling.
The production sector includes infra-
structure, parts and components as well
as measuring technology. The data of
2001 reflect a continual increase of this
industrial sector in Austria. Total turno-
ver currently is € 72.2 million, which
corresponds to an increase of more
than 100% compared to 1998. In 1996,
27 enterprises (of a total of 35 included
in the survey) reported 112 employees;
in 2000, 295 persons worked in 31 en-
terprises, which constitutes an increase

ECONOMIC FACTOR WIND POWER

■ In Europe, the utilization of wind
power has become an important eco-
nomic factor: Since 1990, wind power
has seen annual growth rates of 40%
on average. Although Austria does not
have a wind power installation industry
of its own, the country benefits from
this international development. Many
Austrian companies provide goods and
services to the big wind power plant
manufacturers and, on the other hand,
installation and operation of plants in
Austria create value added and em-
ployment.

The study “Wirtschaftsfaktor Wind-
energie” (Economic Factor Wind
Power) aimed to establish the value
added and the employment effects
related to the utilization of wind
power in Austria; another goal con-
sisted in the assessment of the impact
that has to be expected from the im-
plementation of the objectives set
forth in the Federal ”Eco-Power“ Act.

In midyear 2002, 141 wind power
plants with a total output of 98 MW
were in operation in Austria; their
annual energy output of approx. 170
million kWh covered some 0.3% of the
overall electricity consumption in the
country. Assuming that half of the
target stipulated in the “Eco-Power”
Act is realized by means of wind power,
i.e. 2% of the electricity supplied to the
end user will come from wind power in
2008, yields the following scenario:
Some 300 new wind power plants with
a total output of approx. 500 MW have
to be installed by 2008 in addition to
existing plants. This will require an
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utilization of renewable energy sources.
The studies did, however, not examine
possible dynamic effects, such as impro-
ved competitiveness or a higher export
ratio.

Technology-oriented sectors such as
building construction, commerce, metal
working industries, and agriculture
benefit most from a more intensive
utilization of renewables. Job cuts have
to be expected in energy-intensive
sectors, coal mining as well as in the
petrol and natural gas industries. Calcu-
lations of the Austrian studies result in
employment effects ranging between
300 (wind power only) and 18,000 new
jobs (in case biomass technologies are
subsidized and an ecological tax reform
will be realized). A study commissioned
by the EU results in a potential net
employment effect of 62,000 new jobs
in Austria until 2020 through invest-
ments in renewable sources of energy.

While many well-founded studies exist
on the utilization of biomass, there are
only few studies on other renewables
such as photovoltaics, thermal use of
solar energy, biogas, and wind power.
An analysis including all important
renewable energy sources has yet to be
realized.
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1Analyse der volkswirtschaftlichen 
Bedeutung der energetischen Nutzung
von Biomasse für Heizzwecke 
Reinhard Haas, Lukas Kranzl, Wien 2002

This study aimed to systematically 
analyze the many macroeconomic ef-
fects of a more intensive use of biomass
for heating purposes. The study also
considered aspects of regional and
social distribution and long-term strate-
gic impacts, which have been rather
neglected, so far. Conclusions drawn
from this analysis resulted in recom-
mendations for the efficient promotion
of biomass in Austria. 

2 Wirtschaftsfaktor Windenergie 
in Österreich – Arbeitsplätze 
und Wertschöpfung
Heidi Adensam, Ökologie-Institut, 
Elfi Salletmaier, Bernhard Hessl, 
Energiewerkstatt, Stefan Hantsch, 
Ursula Holzinger, IG Windkraft,
St. Pölten 2002 

The study analyzed the importance 
of wind power as an economic and
employment factor in Austria. For this
purpose, the study established the
number of jobs created through wind
power and the concomitant value
added and estimated the potential
effects of the implementation of the
targets stipulated in a federal law on
power generation from renewable
sources of energy. 

3 Beschäftigung und erneuerbare 
Energieträger
Herbert Greisberger, Susanne Hasen-
hüttl, et.al., ÖGUT, Wien 2001

The employment effects of a more
widespread use of renewables consti-
tute the main topic of this study. 
It compares the results of a selection 
of Austrian and international studies
and provides methodological guide-
lines for the assessment of employment
effects. The goal was to improve the
comparability of future studies and 
to provide for more transparency with
a view to the methods applied.

Important macroeconomic dimensions
in this context include: (cf. Study 1)

■ Aspects at company level 
Investment and fuel costs as well 
as non-monetary aspects such as
comfort, user needs...

■ Ecological impact 
Air pollutants, climate changing
emissions, noise pollution, transpor-
tation, conservation of the land-
scape...

■ Macroeconomic criteria
Employment, income, balance 
of trade, national budget...

■ Distribution 
Regional, social, between genera-
tions...

■ Long-term strategic measures
Ensuring security of supplies, 
price stability...

The Federal Ministry for Transport,
Innovation and Technology commissio-
ned three studies, which deal with the
issues mentioned above:

HEATING WITH BIOMASS
T O P I C

■ Scenario 3 
Promotion From 2002

In this scenario, the promotion of bio-
mass starts right now thus entailing a
more intensified use of biomass appli-
cations. From 2010 subsidies may be
either reduced in parallel with increa-
sing oil prices (oil peak 2010) or have 
to be continued (oil peak 2040). In this
study, too, both cases were treated
separately.

CONCLUSIONS

If the promotion biomass sets in im-
mediately and, at the same time, ther-
mal insulation is improved, the propor-
tion of dwelling units with biomass
based space heating could be increased
to 44% by the year 2020. This would
require an additional 100 PJ/yr, which
corresponds to the existing sustainable
potential the authors have ascer-
tained.

As far as macroeconomic effects are
concerned, the dimension “long-term
strategic aspects” has the highest signi-
ficance. Concerning the overall eco-
nomy, the following indicators show a
relatively high relevance:
■ Emission of greenhouse gases 

can be reduced by approx. 6%
■ The overall consumption of fossil

fuels in Austria is reduced to a
slightly lesser degree (approx. 5.4%)

■ The trade balance gap could be
mitigated by some 3.7% to 6%,
depending on oil prices.

■ More intensive use of renewable
sources of energy constitutes one of
the important strategies towards su-
stainable development. The macroeco-
nomic impact of widespread use of
these energy sources is an essential
aspect that has to be analyzed in detail
in the development of sustainable
future scenarios. 

In the discussion on the possible
macroeconomic effects of renewable
energy sources both, opponents and
advocates often use irrational argu-
ments. This field has a great need for
well-founded information and progno-
ses that are not biased by personal
interests. A scientific analysis of the
macroeconomic impact and realistic
future scenarios are an indispensable
basis for strategic decisions aiming at
the long-term promotion of sustainable
energy sources in Austria.

A systematic analysis of the macroeco-
nomic effects of sustainable sources of
energy has to take into account a great
number of economic, ecological and
social aspects as well as long-term stra-
tegic considerations. Prognoses should
be developed for a longer period of
time (e.g. until 2020) and analyze and
assess various scenarios (such as low or
high oil prices).

P R O J E C T

■ A number of Austrian and interna-
tional studies on the use of biomass as
an energy source have been conducted,
in recent years; on account of the dif-
ferent approaches and methods used,
these studies yielded a wide range of
different results. The objective of the
study realized at the Vienna University
of Technology (R. Haas and L. Kranzl)
was to highlight the various aspects of,
and approaches to, this topic by means
of a systematic analysis and to develop
a model for macroeconomic assessment
which can meet the long-term strategic
requirements of energy supply. The
results of this comprehensive study are
to serve as a basis for the assessment
and, if necessary, optimization of pro-
motion measures.

The study is concerned with space ha-
ting supply by means of solid biomass
and also considers interdependencies
with other uses of biomass (e.g. power
generation in combined heat and
power plants). In a first step the study
documents the actual situation of bio-
mass applications and establishes addi-
tional usable potentials and resulting
costs. In 2001, approx. 136 PJ of solid
and liquid biomass were used as energy
source in Austria. This corresponds to
some 10% of Austria’s total energy
consumption. The additional biomass
potential that can be used energeti-
cally on a sustainable basis until 2020
comprises the components net-forest 
growth increment, use of thinning
residues, energy forests and energy
crops, straw, sawmill by-products, bark,
and salvaged old wood. This results in
an additional potential of solid biomass
equaling some 100 PJ/yr.

METHOD

The starting point for the development
of a new methodology consisted in an
analysis of existing studies on this topic.
The key point was to establish what
methods and assumptions were respon-
sible for the fact that these studies yiel-
ded such a variety of different results. 

The investigation of the value added
effects, in particular, showed a wide
range of different results. The reason
for this can be found in the different
characteristics of the installations under
study as well as in different assump-
tions concerning the investment and
operating costs of the selected biomass
and fossil reference technologies, res-
pectively. The different methods used
(e.g. input/output analysis or equili-
brium model) and the establishment
and assessment of emissions also ac-
counted for variation of the results.
The outcomes for employment effects,
however, were of the same order of
magnitude in spite of the different
approaches used. It has been shown
that most biomass technologies have 
a positive impact on employment.

The study realized at the Vienna Uni-
versity of Technology for the first time
discussed all dimensions with a bearing
on macroeconomic impacts, including
effects that are difficult to quantify 
and were not considered in previous
studies. This includes aspects concer-
ning regional and social distribution,
ecological aspects and long-term stra-
tegic aspects, such as security of sup-
plies, independence of imports, and
market chances for the export sector.

The authors of the study deduced suit-
able indicators for each of the dimen-

sions and developed methods for quan-
tification. After identifying and defi-
ning characteristic indicators, the 
authors selected individual biomass
technologies and the corresponding
fossil reference systems and identified
the relevant economic parameters
using a systematic approach. Subse-
quently, they analyzed the impact of
the individual parameters (e.g. the
price of fossil fuels) on these indicators.

FUTURE SCENARIOS

The different methods served as a basis
for the development of various future
scenarios. The purpose was to analyze
the effects of an intensified promotion
of biomass technologies. Influencing
factors for these scenarios relate to 
the development of oil prices, which
depend on the point of time when the
oil peak will be reached. (Oil peak = 
a point of time, expected between
2010 and 2040, when the maximum
global oil production will be achieved;
demand will increase on account of low
oil price levels, subsequently causing a
substantial increase in oil prices).

■ Scenario 1
Business as usual

This scenario assumes stable, low oil
prices until 2020 (oil peak 2040), there
is no incentive for operators or users to
switch increasingly to biomass systems;
neither do policy makers explicitly 
encourage biomass heating systems.

■ Scenario 2 
Promotion of Biomass Applications
From 2010 

This scenario assumes a substantial
increase in the use of biomass from
2010 onwards. This may be caused by 
a considerable increase of oil prices 
(oil peak 2010) or else by political 
measures with oil prices remaining at 
a low level (oil peak 2040). Both cases
were analyzed separately.

Effects on Employment – Promotion Strategies – Future Scenarios
The Macroeconomic Importance of Biomass as Energy Source 
and Efficient Promotion Strategies for Austria

THE MACROECONOMIC IMPORTANCE OF 
WIND POWER AND BIOMASS APPLICATIONS

Scenario 1

Effects of the Promotion of Biomass in 3 Scenarios
(Prognosis for 2020)

Business as usual

100%
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80%

70%
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30%

20%

10%

Biomass MFH

Biomass SFH

Electricity MFH

Electricity SFH

Coal MFH

Coal SFH

District Heating MFH

District Heating SFH

Gas MFH

Gas SFH

Oil MFH

Oil SFH

Scenario 2

Promotion of Biomass
from 2010

Scenario 3

Promotion of Biomass
from 2002

SFH = Single Family Home
MFH = Multy-Family Home

100% = 3,5 million Dwelling Units in 20201

Being independent of fossil fuels also
includes security of supplies and price
stability. Concerning the three indica-
tors, it is important to consider the fact
that fossil resources are finite and one
should, therefore, highlight the sustain-
ability aspect of biomass as an energy
source.

With a view to the national economy 
as a whole, the impacts on employment
are not very important; a targeted
biomass strategy could reduce unem-
ployment by some 5%. However, in this
context, the effects on the overall eco-
nomy are not as important as the sti-

mulating impetus for less favored
rural areas; 4,000 new jobs could
be created in these regions. 

The negative impacts to be expec-
ted from the promotion of biomass
systems are of little significance:
dust emissions (increased by 
approx. 2%, relevant only in urban
agglomerations) as well as the
additional costs of public funding
of biomass and loss of revenue
from taxation of fossil energy sour-
ces. The expected effect on inco-
mes is also relatively insignificant
(0.1% increase of the GDP).

It has been shown that the positive
effects on the overall economy
outweigh the negative effects even
if energy prices remain at low le-
vels for a longer period of time. 
If, however, oil prices increase, the
positive effects of a biomass stra-
tegy will be reinforced, while the
burden on the budged will be
reduced by some 50%. 

Recommendations for Future Promotion Strategies

!!! High Significance for Subsidizing Schemes
 ! Low Significance for Subsidizing Schemes
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Urban
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Single Family
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Wood

Wood Chips
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To conclude, the study elaborated recommendations for public funding of
biomass development and analyzed and assessed various subsidizing schemes
and accompanying measures. An important issue, in this context, refers to the
regional differentiation of promotion measures. A summary of the priorities
for individual types of region can be seen in the table below: 

Source: Reinhard Haas, TU Wien

Source: Reinhard Haas, TU Wien



1Analyse der volkswirtschaftlichen 
Bedeutung der energetischen Nutzung
von Biomasse für Heizzwecke 
Reinhard Haas, Lukas Kranzl, Wien 2002

This study aimed to systematically 
analyze the many macroeconomic ef-
fects of a more intensive use of biomass
for heating purposes. The study also
considered aspects of regional and
social distribution and long-term strate-
gic impacts, which have been rather
neglected, so far. Conclusions drawn
from this analysis resulted in recom-
mendations for the efficient promotion
of biomass in Austria. 

2 Wirtschaftsfaktor Windenergie 
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Elfi Salletmaier, Bernhard Hessl, 
Energiewerkstatt, Stefan Hantsch, 
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The study analyzed the importance 
of wind power as an economic and
employment factor in Austria. For this
purpose, the study established the
number of jobs created through wind
power and the concomitant value
added and estimated the potential
effects of the implementation of the
targets stipulated in a federal law on
power generation from renewable
sources of energy. 

3 Beschäftigung und erneuerbare 
Energieträger
Herbert Greisberger, Susanne Hasen-
hüttl, et.al., ÖGUT, Wien 2001

The employment effects of a more
widespread use of renewables consti-
tute the main topic of this study. 
It compares the results of a selection 
of Austrian and international studies
and provides methodological guide-
lines for the assessment of employment
effects. The goal was to improve the
comparability of future studies and 
to provide for more transparency with
a view to the methods applied.

Important macroeconomic dimensions
in this context include: (cf. Study 1)

■ Aspects at company level 
Investment and fuel costs as well 
as non-monetary aspects such as
comfort, user needs...

■ Ecological impact 
Air pollutants, climate changing
emissions, noise pollution, transpor-
tation, conservation of the land-
scape...

■ Macroeconomic criteria
Employment, income, balance 
of trade, national budget...

■ Distribution 
Regional, social, between genera-
tions...

■ Long-term strategic measures
Ensuring security of supplies, 
price stability...

The Federal Ministry for Transport,
Innovation and Technology commissio-
ned three studies, which deal with the
issues mentioned above:

HEATING WITH BIOMASS
T O P I C

■ Scenario 3 
Promotion From 2002

In this scenario, the promotion of bio-
mass starts right now thus entailing a
more intensified use of biomass appli-
cations. From 2010 subsidies may be
either reduced in parallel with increa-
sing oil prices (oil peak 2010) or have 
to be continued (oil peak 2040). In this
study, too, both cases were treated
separately.

CONCLUSIONS

If the promotion biomass sets in im-
mediately and, at the same time, ther-
mal insulation is improved, the propor-
tion of dwelling units with biomass
based space heating could be increased
to 44% by the year 2020. This would
require an additional 100 PJ/yr, which
corresponds to the existing sustainable
potential the authors have ascer-
tained.

As far as macroeconomic effects are
concerned, the dimension “long-term
strategic aspects” has the highest signi-
ficance. Concerning the overall eco-
nomy, the following indicators show a
relatively high relevance:
■ Emission of greenhouse gases 

can be reduced by approx. 6%
■ The overall consumption of fossil

fuels in Austria is reduced to a
slightly lesser degree (approx. 5.4%)

■ The trade balance gap could be
mitigated by some 3.7% to 6%,
depending on oil prices.

■ More intensive use of renewable
sources of energy constitutes one of
the important strategies towards su-
stainable development. The macroeco-
nomic impact of widespread use of
these energy sources is an essential
aspect that has to be analyzed in detail
in the development of sustainable
future scenarios. 

In the discussion on the possible
macroeconomic effects of renewable
energy sources both, opponents and
advocates often use irrational argu-
ments. This field has a great need for
well-founded information and progno-
ses that are not biased by personal
interests. A scientific analysis of the
macroeconomic impact and realistic
future scenarios are an indispensable
basis for strategic decisions aiming at
the long-term promotion of sustainable
energy sources in Austria.

A systematic analysis of the macroeco-
nomic effects of sustainable sources of
energy has to take into account a great
number of economic, ecological and
social aspects as well as long-term stra-
tegic considerations. Prognoses should
be developed for a longer period of
time (e.g. until 2020) and analyze and
assess various scenarios (such as low or
high oil prices).
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■ A number of Austrian and interna-
tional studies on the use of biomass as
an energy source have been conducted,
in recent years; on account of the dif-
ferent approaches and methods used,
these studies yielded a wide range of
different results. The objective of the
study realized at the Vienna University
of Technology (R. Haas and L. Kranzl)
was to highlight the various aspects of,
and approaches to, this topic by means
of a systematic analysis and to develop
a model for macroeconomic assessment
which can meet the long-term strategic
requirements of energy supply. The
results of this comprehensive study are
to serve as a basis for the assessment
and, if necessary, optimization of pro-
motion measures.

The study is concerned with space ha-
ting supply by means of solid biomass
and also considers interdependencies
with other uses of biomass (e.g. power
generation in combined heat and
power plants). In a first step the study
documents the actual situation of bio-
mass applications and establishes addi-
tional usable potentials and resulting
costs. In 2001, approx. 136 PJ of solid
and liquid biomass were used as energy
source in Austria. This corresponds to
some 10% of Austria’s total energy
consumption. The additional biomass
potential that can be used energeti-
cally on a sustainable basis until 2020
comprises the components net-forest 
growth increment, use of thinning
residues, energy forests and energy
crops, straw, sawmill by-products, bark,
and salvaged old wood. This results in
an additional potential of solid biomass
equaling some 100 PJ/yr.

METHOD

The starting point for the development
of a new methodology consisted in an
analysis of existing studies on this topic.
The key point was to establish what
methods and assumptions were respon-
sible for the fact that these studies yiel-
ded such a variety of different results. 

The investigation of the value added
effects, in particular, showed a wide
range of different results. The reason
for this can be found in the different
characteristics of the installations under
study as well as in different assump-
tions concerning the investment and
operating costs of the selected biomass
and fossil reference technologies, res-
pectively. The different methods used
(e.g. input/output analysis or equili-
brium model) and the establishment
and assessment of emissions also ac-
counted for variation of the results.
The outcomes for employment effects,
however, were of the same order of
magnitude in spite of the different
approaches used. It has been shown
that most biomass technologies have 
a positive impact on employment.

The study realized at the Vienna Uni-
versity of Technology for the first time
discussed all dimensions with a bearing
on macroeconomic impacts, including
effects that are difficult to quantify 
and were not considered in previous
studies. This includes aspects concer-
ning regional and social distribution,
ecological aspects and long-term stra-
tegic aspects, such as security of sup-
plies, independence of imports, and
market chances for the export sector.

The authors of the study deduced suit-
able indicators for each of the dimen-

sions and developed methods for quan-
tification. After identifying and defi-
ning characteristic indicators, the 
authors selected individual biomass
technologies and the corresponding
fossil reference systems and identified
the relevant economic parameters
using a systematic approach. Subse-
quently, they analyzed the impact of
the individual parameters (e.g. the
price of fossil fuels) on these indicators.

FUTURE SCENARIOS

The different methods served as a basis
for the development of various future
scenarios. The purpose was to analyze
the effects of an intensified promotion
of biomass technologies. Influencing
factors for these scenarios relate to 
the development of oil prices, which
depend on the point of time when the
oil peak will be reached. (Oil peak = 
a point of time, expected between
2010 and 2040, when the maximum
global oil production will be achieved;
demand will increase on account of low
oil price levels, subsequently causing a
substantial increase in oil prices).

■ Scenario 1
Business as usual

This scenario assumes stable, low oil
prices until 2020 (oil peak 2040), there
is no incentive for operators or users to
switch increasingly to biomass systems;
neither do policy makers explicitly 
encourage biomass heating systems.

■ Scenario 2 
Promotion of Biomass Applications
From 2010 

This scenario assumes a substantial
increase in the use of biomass from
2010 onwards. This may be caused by 
a considerable increase of oil prices 
(oil peak 2010) or else by political 
measures with oil prices remaining at 
a low level (oil peak 2040). Both cases
were analyzed separately.
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Being independent of fossil fuels also
includes security of supplies and price
stability. Concerning the three indica-
tors, it is important to consider the fact
that fossil resources are finite and one
should, therefore, highlight the sustain-
ability aspect of biomass as an energy
source.

With a view to the national economy 
as a whole, the impacts on employment
are not very important; a targeted
biomass strategy could reduce unem-
ployment by some 5%. However, in this
context, the effects on the overall eco-
nomy are not as important as the sti-

mulating impetus for less favored
rural areas; 4,000 new jobs could
be created in these regions. 

The negative impacts to be expec-
ted from the promotion of biomass
systems are of little significance:
dust emissions (increased by 
approx. 2%, relevant only in urban
agglomerations) as well as the
additional costs of public funding
of biomass and loss of revenue
from taxation of fossil energy sour-
ces. The expected effect on inco-
mes is also relatively insignificant
(0.1% increase of the GDP).

It has been shown that the positive
effects on the overall economy
outweigh the negative effects even
if energy prices remain at low le-
vels for a longer period of time. 
If, however, oil prices increase, the
positive effects of a biomass stra-
tegy will be reinforced, while the
burden on the budged will be
reduced by some 50%. 

Recommendations for Future Promotion Strategies
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 ! Low Significance for Subsidizing Schemes
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To conclude, the study elaborated recommendations for public funding of
biomass development and analyzed and assessed various subsidizing schemes
and accompanying measures. An important issue, in this context, refers to the
regional differentiation of promotion measures. A summary of the priorities
for individual types of region can be seen in the table below: 

Source: Reinhard Haas, TU Wien

Source: Reinhard Haas, TU Wien



1Analyse der volkswirtschaftlichen 
Bedeutung der energetischen Nutzung
von Biomasse für Heizzwecke 
Reinhard Haas, Lukas Kranzl, Wien 2002

This study aimed to systematically 
analyze the many macroeconomic ef-
fects of a more intensive use of biomass
for heating purposes. The study also
considered aspects of regional and
social distribution and long-term strate-
gic impacts, which have been rather
neglected, so far. Conclusions drawn
from this analysis resulted in recom-
mendations for the efficient promotion
of biomass in Austria. 

2 Wirtschaftsfaktor Windenergie 
in Österreich – Arbeitsplätze 
und Wertschöpfung
Heidi Adensam, Ökologie-Institut, 
Elfi Salletmaier, Bernhard Hessl, 
Energiewerkstatt, Stefan Hantsch, 
Ursula Holzinger, IG Windkraft,
St. Pölten 2002 

The study analyzed the importance 
of wind power as an economic and
employment factor in Austria. For this
purpose, the study established the
number of jobs created through wind
power and the concomitant value
added and estimated the potential
effects of the implementation of the
targets stipulated in a federal law on
power generation from renewable
sources of energy. 

3 Beschäftigung und erneuerbare 
Energieträger
Herbert Greisberger, Susanne Hasen-
hüttl, et.al., ÖGUT, Wien 2001

The employment effects of a more
widespread use of renewables consti-
tute the main topic of this study. 
It compares the results of a selection 
of Austrian and international studies
and provides methodological guide-
lines for the assessment of employment
effects. The goal was to improve the
comparability of future studies and 
to provide for more transparency with
a view to the methods applied.

Important macroeconomic dimensions
in this context include: (cf. Study 1)

■ Aspects at company level 
Investment and fuel costs as well 
as non-monetary aspects such as
comfort, user needs...

■ Ecological impact 
Air pollutants, climate changing
emissions, noise pollution, transpor-
tation, conservation of the land-
scape...

■ Macroeconomic criteria
Employment, income, balance 
of trade, national budget...

■ Distribution 
Regional, social, between genera-
tions...

■ Long-term strategic measures
Ensuring security of supplies, 
price stability...

The Federal Ministry for Transport,
Innovation and Technology commissio-
ned three studies, which deal with the
issues mentioned above:

HEATING WITH BIOMASS
T O P I C

■ Scenario 3 
Promotion From 2002

In this scenario, the promotion of bio-
mass starts right now thus entailing a
more intensified use of biomass appli-
cations. From 2010 subsidies may be
either reduced in parallel with increa-
sing oil prices (oil peak 2010) or have 
to be continued (oil peak 2040). In this
study, too, both cases were treated
separately.

CONCLUSIONS

If the promotion biomass sets in im-
mediately and, at the same time, ther-
mal insulation is improved, the propor-
tion of dwelling units with biomass
based space heating could be increased
to 44% by the year 2020. This would
require an additional 100 PJ/yr, which
corresponds to the existing sustainable
potential the authors have ascer-
tained.

As far as macroeconomic effects are
concerned, the dimension “long-term
strategic aspects” has the highest signi-
ficance. Concerning the overall eco-
nomy, the following indicators show a
relatively high relevance:
■ Emission of greenhouse gases 

can be reduced by approx. 6%
■ The overall consumption of fossil

fuels in Austria is reduced to a
slightly lesser degree (approx. 5.4%)

■ The trade balance gap could be
mitigated by some 3.7% to 6%,
depending on oil prices.

■ More intensive use of renewable
sources of energy constitutes one of
the important strategies towards su-
stainable development. The macroeco-
nomic impact of widespread use of
these energy sources is an essential
aspect that has to be analyzed in detail
in the development of sustainable
future scenarios. 

In the discussion on the possible
macroeconomic effects of renewable
energy sources both, opponents and
advocates often use irrational argu-
ments. This field has a great need for
well-founded information and progno-
ses that are not biased by personal
interests. A scientific analysis of the
macroeconomic impact and realistic
future scenarios are an indispensable
basis for strategic decisions aiming at
the long-term promotion of sustainable
energy sources in Austria.

A systematic analysis of the macroeco-
nomic effects of sustainable sources of
energy has to take into account a great
number of economic, ecological and
social aspects as well as long-term stra-
tegic considerations. Prognoses should
be developed for a longer period of
time (e.g. until 2020) and analyze and
assess various scenarios (such as low or
high oil prices).

P R O J E C T

■ A number of Austrian and interna-
tional studies on the use of biomass as
an energy source have been conducted,
in recent years; on account of the dif-
ferent approaches and methods used,
these studies yielded a wide range of
different results. The objective of the
study realized at the Vienna University
of Technology (R. Haas and L. Kranzl)
was to highlight the various aspects of,
and approaches to, this topic by means
of a systematic analysis and to develop
a model for macroeconomic assessment
which can meet the long-term strategic
requirements of energy supply. The
results of this comprehensive study are
to serve as a basis for the assessment
and, if necessary, optimization of pro-
motion measures.

The study is concerned with space ha-
ting supply by means of solid biomass
and also considers interdependencies
with other uses of biomass (e.g. power
generation in combined heat and
power plants). In a first step the study
documents the actual situation of bio-
mass applications and establishes addi-
tional usable potentials and resulting
costs. In 2001, approx. 136 PJ of solid
and liquid biomass were used as energy
source in Austria. This corresponds to
some 10% of Austria’s total energy
consumption. The additional biomass
potential that can be used energeti-
cally on a sustainable basis until 2020
comprises the components net-forest 
growth increment, use of thinning
residues, energy forests and energy
crops, straw, sawmill by-products, bark,
and salvaged old wood. This results in
an additional potential of solid biomass
equaling some 100 PJ/yr.

METHOD

The starting point for the development
of a new methodology consisted in an
analysis of existing studies on this topic.
The key point was to establish what
methods and assumptions were respon-
sible for the fact that these studies yiel-
ded such a variety of different results. 

The investigation of the value added
effects, in particular, showed a wide
range of different results. The reason
for this can be found in the different
characteristics of the installations under
study as well as in different assump-
tions concerning the investment and
operating costs of the selected biomass
and fossil reference technologies, res-
pectively. The different methods used
(e.g. input/output analysis or equili-
brium model) and the establishment
and assessment of emissions also ac-
counted for variation of the results.
The outcomes for employment effects,
however, were of the same order of
magnitude in spite of the different
approaches used. It has been shown
that most biomass technologies have 
a positive impact on employment.

The study realized at the Vienna Uni-
versity of Technology for the first time
discussed all dimensions with a bearing
on macroeconomic impacts, including
effects that are difficult to quantify 
and were not considered in previous
studies. This includes aspects concer-
ning regional and social distribution,
ecological aspects and long-term stra-
tegic aspects, such as security of sup-
plies, independence of imports, and
market chances for the export sector.

The authors of the study deduced suit-
able indicators for each of the dimen-

sions and developed methods for quan-
tification. After identifying and defi-
ning characteristic indicators, the 
authors selected individual biomass
technologies and the corresponding
fossil reference systems and identified
the relevant economic parameters
using a systematic approach. Subse-
quently, they analyzed the impact of
the individual parameters (e.g. the
price of fossil fuels) on these indicators.

FUTURE SCENARIOS

The different methods served as a basis
for the development of various future
scenarios. The purpose was to analyze
the effects of an intensified promotion
of biomass technologies. Influencing
factors for these scenarios relate to 
the development of oil prices, which
depend on the point of time when the
oil peak will be reached. (Oil peak = 
a point of time, expected between
2010 and 2040, when the maximum
global oil production will be achieved;
demand will increase on account of low
oil price levels, subsequently causing a
substantial increase in oil prices).

■ Scenario 1
Business as usual

This scenario assumes stable, low oil
prices until 2020 (oil peak 2040), there
is no incentive for operators or users to
switch increasingly to biomass systems;
neither do policy makers explicitly 
encourage biomass heating systems.

■ Scenario 2 
Promotion of Biomass Applications
From 2010 

This scenario assumes a substantial
increase in the use of biomass from
2010 onwards. This may be caused by 
a considerable increase of oil prices 
(oil peak 2010) or else by political 
measures with oil prices remaining at 
a low level (oil peak 2040). Both cases
were analyzed separately.
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Being independent of fossil fuels also
includes security of supplies and price
stability. Concerning the three indica-
tors, it is important to consider the fact
that fossil resources are finite and one
should, therefore, highlight the sustain-
ability aspect of biomass as an energy
source.

With a view to the national economy 
as a whole, the impacts on employment
are not very important; a targeted
biomass strategy could reduce unem-
ployment by some 5%. However, in this
context, the effects on the overall eco-
nomy are not as important as the sti-

mulating impetus for less favored
rural areas; 4,000 new jobs could
be created in these regions. 

The negative impacts to be expec-
ted from the promotion of biomass
systems are of little significance:
dust emissions (increased by 
approx. 2%, relevant only in urban
agglomerations) as well as the
additional costs of public funding
of biomass and loss of revenue
from taxation of fossil energy sour-
ces. The expected effect on inco-
mes is also relatively insignificant
(0.1% increase of the GDP).

It has been shown that the positive
effects on the overall economy
outweigh the negative effects even
if energy prices remain at low le-
vels for a longer period of time. 
If, however, oil prices increase, the
positive effects of a biomass stra-
tegy will be reinforced, while the
burden on the budged will be
reduced by some 50%. 

Recommendations for Future Promotion Strategies
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To conclude, the study elaborated recommendations for public funding of
biomass development and analyzed and assessed various subsidizing schemes
and accompanying measures. An important issue, in this context, refers to the
regional differentiation of promotion measures. A summary of the priorities
for individual types of region can be seen in the table below: 

Source: Reinhard Haas, TU Wien

Source: Reinhard Haas, TU Wien
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■ There is a great number of studies
that analyzed the employment effects
to be expected from a more intensive
use of renewable sources of energy. The
task of a meta-study realized by ÖGUT
(Österreichische Gesellschaft für Um-
welt und Technik) was to elaborate
methodological guidelines for the as-
sessment of employment effects
through renewables and to compare
the empirical results of a representative
sample of national and international
studies. In the purpose was to improve
the transparency and comparability of
methodologies used and assumptions
made in the studies.

While the quantitative results of the
individual studies should be compared
with caution (different types of installa-
tion, period of time, and region), some
general statements can be made:

Most studies used the input/output
analysis as economic tool. Regardless of
the technology used or assumptions
made, nearly all studies showed positive
employment effects by a more intensive

by a factor of more than 2.5. 
In addition, indirect employment
through products and services
supplied to the manufacturers as
well as secondary employment
effects were assessed by means of
an input/output analysis.

Using plant operators’ data on
investment and operating costs
(and assuming the above-mentio-
ned scenario) the study authors
worked out prognoses for the
development until 2020. Macro-
economic effects were determined
primarily by operating costs. Ex-
penditure through operation will
amount to € 631.7 million until
2026, in Austria, which means
10,897 employed in the industry,
while investment costs in the wind
power sector will be only € 193.7
million, corresponding to 3,435
jobs. Each million € spent for wind
power thus creates 11.1 jobs, 
on average.

The study also took into account
additional costs of wind power
generation as compared to current
market prices as well as net em-
ployment effects. All taken, wind
power utilization shows a positive
balance: More employment will be
created, between 1997 and 2026,
through investment in, and ope-
ration of, wind power plants than
will be lost on account of additio-
nal costs and decreasing turnover
for conventional power gene-
ration. 

investment amounting to approx. 
€ 550 million. The authors of the study
analyzed this scenario with a view to
economic and employment effects.

The study analyzed the potential ef-
fects of a more intensive utilization of
wind power on enterprises active in
this sector. The study also established
the employment effects of wind power
utilization through investment and
long-term operation of plants in Aus-
tria. Questionnaires were used to gat-
her information from suppliers and
service companies about turnover and
employment; data from operators of
wind power plants provided informa-
tion about investment, operating and
take-down costs. The calculation of
value added and employment from the
wind power sector was based on an
input/output analysis.

Concerning the various types of enter-
prise providing services for the wind
power industry the service sector is, in
contrast to 1996, dominating. Services
comprise site assessments, planning,
wind measurements, and counseling.
The production sector includes infra-
structure, parts and components as well
as measuring technology. The data of
2001 reflect a continual increase of this
industrial sector in Austria. Total turno-
ver currently is € 72.2 million, which
corresponds to an increase of more
than 100% compared to 1998. In 1996,
27 enterprises (of a total of 35 included
in the survey) reported 112 employees;
in 2000, 295 persons worked in 31 en-
terprises, which constitutes an increase

ECONOMIC FACTOR WIND POWER

■ In Europe, the utilization of wind
power has become an important eco-
nomic factor: Since 1990, wind power
has seen annual growth rates of 40%
on average. Although Austria does not
have a wind power installation industry
of its own, the country benefits from
this international development. Many
Austrian companies provide goods and
services to the big wind power plant
manufacturers and, on the other hand,
installation and operation of plants in
Austria create value added and em-
ployment.

The study “Wirtschaftsfaktor Wind-
energie” (Economic Factor Wind
Power) aimed to establish the value
added and the employment effects
related to the utilization of wind
power in Austria; another goal con-
sisted in the assessment of the impact
that has to be expected from the im-
plementation of the objectives set
forth in the Federal ”Eco-Power“ Act.

In midyear 2002, 141 wind power
plants with a total output of 98 MW
were in operation in Austria; their
annual energy output of approx. 170
million kWh covered some 0.3% of the
overall electricity consumption in the
country. Assuming that half of the
target stipulated in the “Eco-Power”
Act is realized by means of wind power,
i.e. 2% of the electricity supplied to the
end user will come from wind power in
2008, yields the following scenario:
Some 300 new wind power plants with
a total output of approx. 500 MW have
to be installed by 2008 in addition to
existing plants. This will require an

P R O J E C T

utilization of renewable energy sources.
The studies did, however, not examine
possible dynamic effects, such as impro-
ved competitiveness or a higher export
ratio.

Technology-oriented sectors such as
building construction, commerce, metal
working industries, and agriculture
benefit most from a more intensive
utilization of renewables. Job cuts have
to be expected in energy-intensive
sectors, coal mining as well as in the
petrol and natural gas industries. Calcu-
lations of the Austrian studies result in
employment effects ranging between
300 (wind power only) and 18,000 new
jobs (in case biomass technologies are
subsidized and an ecological tax reform
will be realized). A study commissioned
by the EU results in a potential net
employment effect of 62,000 new jobs
in Austria until 2020 through invest-
ments in renewable sources of energy.

While many well-founded studies exist
on the utilization of biomass, there are
only few studies on other renewables
such as photovoltaics, thermal use of
solar energy, biogas, and wind power.
An analysis including all important
renewable energy sources has yet to be
realized.
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■ There is a great number of studies
that analyzed the employment effects
to be expected from a more intensive
use of renewable sources of energy. The
task of a meta-study realized by ÖGUT
(Österreichische Gesellschaft für Um-
welt und Technik) was to elaborate
methodological guidelines for the as-
sessment of employment effects
through renewables and to compare
the empirical results of a representative
sample of national and international
studies. In the purpose was to improve
the transparency and comparability of
methodologies used and assumptions
made in the studies.

While the quantitative results of the
individual studies should be compared
with caution (different types of installa-
tion, period of time, and region), some
general statements can be made:

Most studies used the input/output
analysis as economic tool. Regardless of
the technology used or assumptions
made, nearly all studies showed positive
employment effects by a more intensive

by a factor of more than 2.5. 
In addition, indirect employment
through products and services
supplied to the manufacturers as
well as secondary employment
effects were assessed by means of
an input/output analysis.

Using plant operators’ data on
investment and operating costs
(and assuming the above-mentio-
ned scenario) the study authors
worked out prognoses for the
development until 2020. Macro-
economic effects were determined
primarily by operating costs. Ex-
penditure through operation will
amount to € 631.7 million until
2026, in Austria, which means
10,897 employed in the industry,
while investment costs in the wind
power sector will be only € 193.7
million, corresponding to 3,435
jobs. Each million € spent for wind
power thus creates 11.1 jobs, 
on average.

The study also took into account
additional costs of wind power
generation as compared to current
market prices as well as net em-
ployment effects. All taken, wind
power utilization shows a positive
balance: More employment will be
created, between 1997 and 2026,
through investment in, and ope-
ration of, wind power plants than
will be lost on account of additio-
nal costs and decreasing turnover
for conventional power gene-
ration. 

investment amounting to approx. 
€ 550 million. The authors of the study
analyzed this scenario with a view to
economic and employment effects.

The study analyzed the potential ef-
fects of a more intensive utilization of
wind power on enterprises active in
this sector. The study also established
the employment effects of wind power
utilization through investment and
long-term operation of plants in Aus-
tria. Questionnaires were used to gat-
her information from suppliers and
service companies about turnover and
employment; data from operators of
wind power plants provided informa-
tion about investment, operating and
take-down costs. The calculation of
value added and employment from the
wind power sector was based on an
input/output analysis.

Concerning the various types of enter-
prise providing services for the wind
power industry the service sector is, in
contrast to 1996, dominating. Services
comprise site assessments, planning,
wind measurements, and counseling.
The production sector includes infra-
structure, parts and components as well
as measuring technology. The data of
2001 reflect a continual increase of this
industrial sector in Austria. Total turno-
ver currently is € 72.2 million, which
corresponds to an increase of more
than 100% compared to 1998. In 1996,
27 enterprises (of a total of 35 included
in the survey) reported 112 employees;
in 2000, 295 persons worked in 31 en-
terprises, which constitutes an increase

ECONOMIC FACTOR WIND POWER

■ In Europe, the utilization of wind
power has become an important eco-
nomic factor: Since 1990, wind power
has seen annual growth rates of 40%
on average. Although Austria does not
have a wind power installation industry
of its own, the country benefits from
this international development. Many
Austrian companies provide goods and
services to the big wind power plant
manufacturers and, on the other hand,
installation and operation of plants in
Austria create value added and em-
ployment.

The study “Wirtschaftsfaktor Wind-
energie” (Economic Factor Wind
Power) aimed to establish the value
added and the employment effects
related to the utilization of wind
power in Austria; another goal con-
sisted in the assessment of the impact
that has to be expected from the im-
plementation of the objectives set
forth in the Federal ”Eco-Power“ Act.

In midyear 2002, 141 wind power
plants with a total output of 98 MW
were in operation in Austria; their
annual energy output of approx. 170
million kWh covered some 0.3% of the
overall electricity consumption in the
country. Assuming that half of the
target stipulated in the “Eco-Power”
Act is realized by means of wind power,
i.e. 2% of the electricity supplied to the
end user will come from wind power in
2008, yields the following scenario:
Some 300 new wind power plants with
a total output of approx. 500 MW have
to be installed by 2008 in addition to
existing plants. This will require an

P R O J E C T

utilization of renewable energy sources.
The studies did, however, not examine
possible dynamic effects, such as impro-
ved competitiveness or a higher export
ratio.

Technology-oriented sectors such as
building construction, commerce, metal
working industries, and agriculture
benefit most from a more intensive
utilization of renewables. Job cuts have
to be expected in energy-intensive
sectors, coal mining as well as in the
petrol and natural gas industries. Calcu-
lations of the Austrian studies result in
employment effects ranging between
300 (wind power only) and 18,000 new
jobs (in case biomass technologies are
subsidized and an ecological tax reform
will be realized). A study commissioned
by the EU results in a potential net
employment effect of 62,000 new jobs
in Austria until 2020 through invest-
ments in renewable sources of energy.

While many well-founded studies exist
on the utilization of biomass, there are
only few studies on other renewables
such as photovoltaics, thermal use of
solar energy, biogas, and wind power.
An analysis including all important
renewable energy sources has yet to be
realized.
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”Eco-Power“ Act 
In July 2002, the Austrian National Assembly 

adopted the federal “Eco-Power Act”. It stipulates that the proportion 

of electricity from renewable energy sources (excluding hydropower) 

supplied to the end user shall be increased to 4% by 2008. 
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