UNIVERSITY OF WUPPERTAL
BERGISCHE UNIVERSITÄT WUPPERTAL
EUROPÄISCHE WIRTSCHAFT
UND
INTERNATIONALE MAKROÖKONOMIK

Vladimir Udalov

Political-Economic Aspects of Renewable Energy:
Voting on the Level of Renewable Energy Support
Diskussionsbeitrag 202
Discussion Paper 202

Europäische Wirtschaft und Internationale Wirtschaftsbeziehungen
European Economy and International Economic Relations
ISSN 1430-5445

Vladimir Udalov
Political-Economic Aspects of renewable energy:
Voting on the Level of renewable energy support

November 2014

Herausgeber/Editor: Prof. Dr. Paul J.J. Welfens, Jean Monnet Chair in European
Economic Integration
EUROPÄISCHES INSTITUT FÜR INTERNATIONALE WIRTSCHAFTSBEZIEHUNGEN (EIIW)/
EUROPEAN INSTITUTE FOR INTERNATIONAL ECONOMIC RELATIONS
Bergische Universität Wuppertal, Campus Freudenberg, Rainer-Gruenter-Straße 21,
D-42119 Wuppertal, Germany
Tel.: (0)202 – 439 13 71
Fax: (0)202 – 439 13 77
E-mail: welfens@eiiw.uni-wuppertal.de
www.eiiw.eu

JEL classification: Q54, Q29, D60, D90, H23, D72
Key words: overlapping generations, generational conflict, environmental policy,
renewable energy, voting

Summary: This paper investigates an intergenerational conflict arising from renewable
energy support (RES). Using a simple polito-economic overlapping generations (OLG)
model, it can be shown that old individuals unambiguously lose from renewable energy
support and therefore vote for its minimum level. In contrast, young individuals benefit
from positive environmental and consumption effects and, therefore, vote for a higher level
of renewable energy support. The voting outcome is determined through a political
process, whereby political parties converge to platforms that maximize the aggregate
welfare of the electorate. Depending on the size of the exogenous parameters, the level of
RES varies between the voting preferences of younger and older individuals. As a result,
this model offers a good starting point for possible medium to long-term policy
recommendations in order to increase the accepted level of RES.

Zusammenfassung: Dieses Papier untersucht einen Generationenkonflikt, der aufgrund
der Förderung erneuerbarer Energien entsteht. Unter Verwendung eines einfachen politoökonomischen Modells sich überlappender Generationen kann gezeigt werden, dass die
älteren Individuen durch die Förderung erneuerbarer Energien eindeutig schlechter gestellt
werden und deshalb für ein minimales Niveau der Förderung stimmen. Im Gegensatz dazu
profitieren die jungen Individuen von den positiven Umwelt- und Konsumeffekten und
wählen deshalb ein höheres Niveau der Förderung. Das Abstimmungsergebnis wird im
Rahmen eines politischen Prozesses bestimmt, wobei die politischen Parteien zu einer
Plattform konvergieren, die aggregierte Wohlfahrt der Wählerschaft maximiert. Je nach der
Größe der exogenen Parameter variiert das Niveau der Förderung erneuerbarer Energien
zwischen den Präferenzen der jungen und alten Individuen. Als Ergebnis liefert dieses
Modell einen guten Ansatzpunkt für mögliche mittel- bis langfristige Politikempfehlungen
zur Erhöhung des von der jeweiligen Bevölkerungsgruppen akzeptierten Niveaus der
Förderung erneuerbarer Energien.
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1. Introduction
The significant and continuous increase in CO2 emissions causes global warming which
poses the risk of rapid, drastic changes in human and natural systems. In recognition of
these issues, governments across the globe have set targets for carbon reduction.
Renewable energy provides one of the leading solutions to the climate change issue.
However, renewable energy technologies are not cost-competitive with conventional
technologies which have benefited for some considerable time from mass production and
learning effects. In order to displace the use of fossil fuels, renewable energy technology
needs to be promoted with supportive policies, leading to a rapid scale-up of these
technologies. As a result, governments have set up a multitude of financial support
schemes for renewable energy.
Although many people recognize climate change as a serious problem that warrants action,
its public awareness and concerns can change rapidly due to effects caused by the
renewable energy support.
According to Sundt et al (2014), renewable energy support is financed by the consumers
either directly through a higher prices for renewable energy or indirectly through taxes,
causing a negative effect in a short run.
However, renewable energy support either improves the environmental quality or
decreases electricity market prices in a long run. These effects impact on population groups
to different degrees, especially regarding age structure. Whereas younger individuals
benefit from the long run effect, the group of older individuals faces only the negative
short run effect.
In order to analyse these different effects, an overlapping generation model (OLG) can be
applied. In each period t the population consists of young and old individuals. Facing the
above described effects, each group has to vote on the level of renewable energy support in
the period t. Older individuals lose unambiguously from renewable energy support and
therefore favour a minimum level of support. As for younger agents, similar to the older
individuals, on one hand they suffer from decreasing consumption due to this support. On
the other hand they will benefit from a better quality of environment and increasing
consumption in the period t+1 due to renewable energy support. Therefore they will vote
for a higher level of renewable energy support.
Thus, there is an intergenerational conflict due to these contradictory interests. Since the
policy preferences of the two politically active population groups diverge, voting outcome
is determined through a political process, whereby political parties converge to platforms
that maximize the aggregate welfare of the electorate.
The paper is organized as follows: Section 2 presents the literature review. The theoretical
model is presented in Section 3. The first four subsections of the third section provide
crucial assumptions of the model regarding the individuals, production, electricity market
and environmental quality. Subsection 5 presents the voting outcome, while Subsections 6
and 7 present comparative statistics and policy recommendations, respectively, according
to the theoretical model. Section 4 concludes.
2

2.

Literature Review

Specifically concerning the environmental policy, a broad range of studies apply the OLG
framework. Based on the degree of responsibility of the agents for the environment, two
different kinds of models are distinguished.
On the one hand there are models without environmental maintenance where agents do not
care about pollution and externalities are internalized by a social planner by means of taxes
and transfers. Howarth and Norgaard (1992) presents a model where the externality,
caused by pollution, does not affect agents’ utility. Pollution is the by-product of firms’
activity. There is no voluntary investment in environmental maintenance. This model
suggests a social planner who maximizes the discounted sum of lifetime utility of all
generations and sets a tax on energy consumption, in order to internalize the environmental
externality. This emission tax has to be set equal to the marginal present-value cost that
current energy use imposes on the future economy.
On the other hand, OLG models where agents’ utility is affected by the environmental
quality, and there is an environmental maintenance, are quite recent.
John and Pecchenino (1994) assumes that agents live two periods, working while young
and consuming while old. The young allocate their wages between investment in capital
and environmental quality. Investment in capital corresponds to consumption in the next
period and degrades the environment bequeathed to future generations. Their investment in
environmental quality improves the environment, but decreases the consumption in the
next period. There is a potential conflict between economic growth and the environmental
quality. John et al (1995) extends the model of John and Pecchenino (1994) and assumes
that environmental maintenance is chosen by the government. They show that tax must be
set by a long-lived planner who maximizes the utility of a representative generation,
because policies pursued by short-lived governments fail to address the effects of today’s
choices on future generations.
Jouvet (1998) presents an OLG model of environmental externalities with “depollution
technology” and uncertainty, where each agent can voluntarily contribute in order to
reduce pollution by financing depollution activities. If an agent is sufficiently risk averse,
voluntary contribution is a decreasing function of average efficiency of depollution
technology.
Based on the models with environmental maintenance, there is a third block of models,
which additionally analyse the impact of environmental quality on the longevity of
individuals and vice versa.
Ono and Maeda (2001) refers to the models of John and Pecchenino (1994) and John et al
(1995) and analyses, using an overlapping generations model with uncertain lifetimes, how
aging affects the environment. They show that aging has two effects on the environment.
Depending on the relative risk aversion with respect to consumption in old age, aging is
either beneficial or harmful to the environment. If an agent is sufficiently risk averse,
greater longevity results in the improvement of environmental quality. This means that
under certain circumstances aging is not necessarily harmful to the environmental quality.
Ono (2004) extends the model of Ono and Maeda (2001) by considering how the
3

increasing power of the older individuals affects politically determined environmental
quality. Focusing on greater longevity and a lower rate of population growth as sources of
population aging, Ono (2004) shows that greater longevity leads to a reduction in
environmental quality, whereas a lower rate of population growth leads to an increase in
environmental quality.
Following John and Pecchenino (1994) and Ono and Maeda (2001), Mariani et al (2009)
presents an OLG model, where the two-way causality between the environment and
longevity is analysed. The key ingredient of the analysis is the fact that the survival of
individuals until the last period is probabilistic and depends on the environmental quality.
Anticipating this fact, agents invest in environmental care. It can be shown that a higher
probability to be alive in the third period increases investment in the environment and
reduces consumption. This implies that environmental conditions affect life expectancy
and produce a positive correlation between longevity and environmental quality.
Jouvet et al (2007) investigates the impact of environmental quality on mortality by using a
two-period OLG model, where longevity is influenced positively by health expenditure but
negatively by pollution due to production. Under this setting, individuals choose how much
to spend on health and do not internalize the impact of their decision on environmental
quality. This model highlights that public intervention should take into account the
multiple relationships between production, longevity and the environment, because these
determine the corrections to be made by governments.
Tubb (2011) refers to Ono and Maeda (2001) and Ono (2004) by analyzing the relationship
between population aging and environmental quality. Tubb (2011) assumes that
individuals are taxed and that taxation revenue can be spent on either environmental
investment or on transfers to the elderly. Aging increases the proportion of elderly
individuals and therefore increases political pressure for the public planner to tilt the
composition of public spending in favour of a transfer payment to the elderly. Since young
individuals anticipate that greater longevity implies an increased return from such
investment, ageing may simultaneously increase the young generation’s demand for
environmental investments. There is a tension between the young and the older generation
regarding their preferences for government expenditure.

3.

Model

Though there are numerous theoretical contributions which analyse the environmental
policy using the OLG framework, to the author's best knowledge, the existing literature has
not paid sufficient attention to investigating the polito-economic voting outcome regarding
the level of renewable energy support taking account of the short and long run effects.
To fill this research gap, a simple two-period polito-economic OLG model is introduced,
which is based on the model by John and Pecchenino (1994).

4

3.1 Individuals
The population structure is based on that developed by John and Pecchenino (1994). The
population consists of two groups, workers and retirees. At each time period t, a new
generation appears. Each generation lives for two periods and is composed of L identical
individuals. Workers are born in the period t and are denoted as Lt . Retirees are born in the
period t-1 and denoted as Lt 1 . There are two generations alive in any one period, the
period in which they overlap.
According to John and Pecchenino (1994) young individuals are endowed with one unit of
labour which they supply to firms inelastically. Each agent obtains wages. Working
individuals allocate their income between current consumption , current savings and
renewable energy support mt .
Thus the budget constraint for a young agent in generation t is
wt  ct  st  mt

(1)

Agents face tension between consumption and renewable energy support.
When old, individuals consume the return and support the renewable energy. The budget
constraint for an old individual born in the period t is

ct 1  1  rt 1  st  mt 1

(2)

Individuals born at date t have preferences defined over consumption and environmental
quality in old and young age. Benefits, which occur in the period t+1, have to be
discounted at the discount rate  .
These preferences are represented by the following utility function:

U t  U  ct , Envt  

1
U  c , Envt 1 
1    t 1

(3)

where Envt describes the environmental quality in the period t and Envt 1 defines the
environmental quality in the period t+1.
It is further assumed that either
differentiable with

U  ct , Envt 

or

U  ct 1 , Envt 1 

are twice continuously

U ct  0, U Envt  0,  2U ct2  0,  2U Envt2  0;
U ct 1  0, U Envt 1  0,  2U ct21  0,  2U Envt21  0.

(4)

3.2 Firm
The firm produces a homogeneous good, using capital K, labour L and energy E in each
period. The neoclassical production technology is given by:
5

Yt  F  Kt , Lt , Et 

.

(5)

The production function has the usual neoclassical properties:

Yt
Y
Y
 2Y
 2Y
 2Y
 0, t  0, t  0, 2t  0, 2t  0, 2t  0
Kt
Lt
Et
Kt
Lt
Et
.

(6)

The profit of the firm in the period t is

 t  pt F  Kt , Lt , Et   wt Lt  rt Kt  ptE Et

.

(7)

Where pt stands for the product price, wt denotes wage, rt stands for the interest rate and
E
electricity prices are denoted as pt .
The first-order conditions for profit maximization are

rt  pt

F  Kt , Lt , Et 
F  Kt , Lt , Et  E
F  Kt , Lt , Et 
, wt  pt
, pt  pt
Kt
Lt
Et
.

The total consumption at time t is denoted as
Lt

Lt 1

i 1

i 1

C  t    ctyoung   ctold .

C t 

(8)

and is given by

(9)

young
 ctold  ct ) is assumed and perfect competition
If the equality of the consumption ( ct
and market clearing are implied, it can concluded that

Yt  ( Lt  Lt 1 )ct

(10)

From this, it can be derived that

ct 

F  Kt , Lt , Et 
Yt

.
( Lt  Lt 1 )
( Lt  Lt 1 )

(11)

3.3 Electricity Market
In each period t power generating plants are divided into two categories: those that use
NR
RE
non-renewable fuels Et and those that use renewable fuels Et . It means that the
electricity supply can be defined as following:


m 
Et  EtNR  1   t 1  EtRE
wt 1 

,

(12)

where the electricity from renewable energy sources can be enlarged due to the increase in
m
w
the share of the renewable energy support t 1 in the total wage t 1 in the previous period
t-1. The degree of renewable energy penetration on the electricity market is represented by
 , which is situated between 0 and 1.
6

It is further assumed that the electricity market is in equilibrium and the firm’s electricity
demand corresponds to the electricity supply.
If a Cobb-Douglas production function is assumed, the firm’s electricity demand as an
input factor can be derived from the profit function (7) and is given by
 

 p 1      Kt Lt 
Et   t

ptE



.

(13)

The electricity market equilibrium corresponds to
 

NR
t

E

 p 1      Kt Lt 

m 
 1   t 1  EtRE   t

wt 1 
ptE




.

(14)

From this, it is possible to define the equilibrium electricity price:

ptE 

pt 1      Kt Lt
 NR 
mt 1  RE 
 Et  1  
 Et 
wt 1 




1

 

,

(15)

which corresponds in the next period to
E
t 1

p



pt 1 1      Kt1Lt 1
 NR 
mt
 Et 1  1  
wt



1

 RE   
 Et 1 


.

(16)

Considering this, it can be concluded that, due to an increasing supply of renewable energy
as a result of renewable energy support, the electricity price in the period t+1 will fall.
This result corresponds to Fürsch et al (2012) and Ciarreta et al (2012), stating that large
scale deployment of renewable energy technologies may reduce wholesale prices, as the
variable cost of some renewable generation technologies is low. This may lead to high cost
plant being displaced in the merit order.

3.4 Environmental Quality
According to John and Pecchenino (1994) and Ono and Maeda (2001), consumption
results in environmental pollution which reduces the environmental quality. The term
 Lt 2  Lt 1  ct 1 is the aggregated consumption in the period t-1. The environmental quality
is improved by an increase in the share of renewables in the energy mix. The share of
renewable energy in the period t depends on the renewable energy support in the period t-1

mt 1  EtRE
1




wt 1  Et
and is defined as 
.
Consequently, the environmental quality in the period t is defined as following:
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mt 1  EtRE
Envt  Envt 1    Lt 1  Lt 2  ct 1  1  
;   0,   0

wt 1  Et


(17)

However, individuals who live in the period t consider Envt as exogenous, as they cannot
influence it in the period t.
In analogy to Envt , Envt 1 represents the environmental quality in the period t+1 and is
defined as following:


m
Envt 1  Envt    Lt  Lt 1  ct  1   t
wt


 EtRE
1
;   0, 0    1

E
 t 1
.

(18)

3.5 Voting
The two groups of individuals vote on the level of renewable energy support mt by solving
the respective maximisation problem. Due to the fact that the impact of renewable energy
support on the electricity market is considered, an alternative approach is used.
Contributing to the analysis by John and Pecchenino (1994), which assumes that future
consumption will be reduced due to an investment in environmental maintenance, the
positive effect of renewable energy support on the production is considered.
Thus, the maximization problem faced by young individuals corresponds to

max U young  U  ct , Envt  

1
U  c , Envt 1 
1    t 1

(19)

subject to
wt  ct  st  mt

ct 1 

F  Kt 1 , Lt 1 , Et 1 
Yt 1

( Lt  Lt 1 )
( Lt  Lt 1 )


mt
Et 1  EtNR
1   1  
wt


 RE
 Et 1



m  E RE
Envt 1  Envt    Lt  Lt 1  ct  1   t  t 1
wt  Et 1

.
Inserting the above constraints into (19), the corresponding utility function of young
individuals is derived:
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U young  U   wt  st  mt  , Envt 
 

m
NR
 F  Kt 1 , Lt 1 , Et 1  1   t
wt
1



U 
1    
 Lt  Lt 1 




 RE 

 Et 1 
RE

 , Env   L  L c  1   mt  Et 1  .
 t t 1  t 

t
wt  Et 1 





(20)

The corresponding first-order condition is
U   wt  st  mt  , Envt 
U young


mt
  wt  st  mt 

 Yt 1


m  E RE   Yt 1
U 
, Envt    Lt  Lt 1  ct  1   t  t 1   


L

L
w
E
L

L




Yt 1
1
1

t 1
t 
t 1 
t 1 

 t
 t

  EtRE
1
Yt 1
 Yt 1


1     wt

mt

  EtNR

1   1  

L

L
wt


t 1 

 t





RE
t 1

1 E
wt Et 1

 RE 
 Et 1 



 Yt 1

m  E RE  
U 
, Envt    Lt  Lt 1  ct  1   t  t 1  
wt  Et 1  

  Lt  Lt 1 
  0.
RE


m E 

  Envt    Lt  Lt 1  ct  1   t  t 1 

w
E
t
t

1






(21)

Renewable energy support affects the utility function of young individuals through three
channels.
On the one hand there is one negative effect, which arises due to a negative impact of mt
on the consumption in the period t.
On the other hand, young individuals face two positive effects. Due to the renewable
energy support in the period t, there is an increase in renewable energy supply in the period
t+1. According to (6), this will lead to an increase in production. Based on (10), an
increase in production leads to a growing consumption in the period t+1. Thus, it can be
concluded that renewable energy support leads to a positive consumption effect. Another
possible explanation of the positive consumption effect in the period t+1 might be a
negative impact on the electricity prices due to renewable energy enlargement according to
(16).
The second positive effect of renewable energy support is the improvement of the
environmental quality in the period t+1 according to (18). An increase in renewable energy
support leads to a growing share of renewables in the energy mix and reduces CO2
emissions.
Young individuals will vote for a level of
U young mt  0
effects so that
.

mt

which balances out negative and positive

9

Because the elderly cannot enjoy improvements in the quality of future environment and
the benefits from the positive consumption effect in the period t+1, their maximization
problem in period t is given by

max U old  U  ct , Envt 

(22)

subject to

ct  1  rt  st 1  mt

.

Inserting the above constraint into the objective function, the utility function of older
individuals is given by:

U old  U

1  r  s
t

t 1

 mt  , Envt

.

(23)

In order to estimate the optimal level of
regard to renewable energy support:



mt

, retirees differentiate the above function in



U  1  rt  st  mt  , Envt
U old

0
mt
  1  rt  st  mt 

.

(24)

Since renewable energy support negatively affects consumption and utility of the retirees
in the period t, they will unambiguously lose from renewable energy support and vote for a
zero level of mt .
Based on the derived results, there is an intergenerational conflict between generations
alive in the period t arising from different attitude towards the renewable energy support.
The corresponding effects which influence the preferences of population groups are
summarized in the table below:
Table 1:

Summary of effects and preferred level of renewable energy support
Old individuals

Young individuals

Consumption effect (period t)

<0

<0

Environmental effect (period t+1)

-

>0

Consumption effect (period t+1)

-

>0

mtold  0

mtyoung  mtold

Voting preferences regarding

mt

Because of the divergent preferences of the two politically active population groups, the
workers and the retirees, policy choices are determined through a political process. Using a
majority voting mechanism, the political voting outcome depends on the assumed size of
the corresponding groups. Gradstein and Kaganovich (2004) states that since the old are
always the minority, the policy preferences of the older generation will have no impact on
political outcomes, if age is the only determinant of policy choices. The interests of older
individuals will have no impact on political outcomes and the voting outcome will
m young
correspond to t
. This is why using a majority voting mechanism in an OLG
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framework is problematic. Facing this problem, Gradstein and Kaganovich (2004)
supposes that political parties converge to platforms that maximize the aggregate welfare
of the electorate.
Given the sizes of the two constituent age groups, the aggregate welfare in the period t is
defined by
U t* 

Lt 1
Lt
U old 
U young
Lt  Lt 1
Lt  Lt 1
,

(25)

L  L  Lt 1 
where t 1 t
represents the share of old individuals in the total population and
Lt  Lt  Lt 1 
denotes the share of young individuals in the total population.
The maximization problem corresponds to
max U t* 

Lt 1
Lt
U old 
U young
Lt  Lt 1
Lt  Lt 1

(26)

subject to
wt  ct  st  mt

ct  1  rt  st 1  mt
ct 1 

F  Kt 1 , Lt 1 , Et 1 
Yt 1

( Lt  Lt 1 )
( Lt  Lt 1 )


mt
Et 1  EtNR
1   1  
wt


 RE
 Et 1



m
Envt 1  Envt    Lt  Lt 1  ct  1   t
wt


 EtRE
1

E
 t 1 .

*
Substituting the above constraints into (26) and building the first derivative of U t with
m
respect to t , the following first-order condition is obtained:





U t*
Lt 1 U  1  rt  st  mt  , Envt
Lt  U   wt  st  mt  , Envt 



mt
Lt  Lt 1
Lt  Lt 1 
  wt  st  mt 
  1  rt  st  mt 

 Yt 1


m  E RE   Yt 1
U 
, Envt    Lt  Lt 1  ct  1   t  t 1   


wt  Et 1    Lt  Lt 1  
Yt 1
1
 1

  Lt  Lt 1 

  EtRE
1
Yt 1
 Yt 1


1     wt

mt

  EtNR

1   1  

L

L
wt


t 1 

 t





1 EtRE
1
wt Et 1

 Yt 1

m  E RE   
U 
, Envt    Lt  Lt 1  ct  1   t  t 1   
wt  Et 1   

  Lt  Lt 1 
   0.
RE


mt  Et 1 

  Envt    Lt  Lt 1  ct  1   


wt  Et 1 




 RE 
 Et 1 



(27)
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The aggregate welfare is affected by an increase in mt through four channels. On the one
hand, an increase in mt decreases the consumption of old and young agents in the period t
due to the tension between renewable energy support and consumption, which is described
by the first two parts of the above term. On the other hand, a change in mt improves
environmental quality and increases consumption in the period t+1. These effects are
expressed through the terms in curly brackets. Young individuals, who live in the period
t+1, will benefit from these effects.
In order to choose an optimal level of mt , negative and positive effects have to be balanced
*
out so that U t mt  0 . Under a certain constellation of exogenous parameters, the actual
voting outcome is situated between the voting preferences of young and old individuals,
young
 mt*  mtold , because government takes into account the interests of
concluding that mt
both groups.

3.6 Comparative Statistics
The optimum level of renewable energy support depends on the size of exogenous
L  L  Lt 1 
parameter  , discount rate  and proportion of old t 1 t
as well as young
L  Lt  Lt 1 
individuals t
.
Parameter  describes the degree of renewable energy penetration on the electricity
market and increases the level of renewable energy level.

L  L  Lt 1 
A growth in t 1 t
increases the proportion of elderly individuals in the
population and thereby increases political pressure for the representatives to choose a
lower level of renewable energy support, as older individuals unambiguously lose from an
increase in renewable energy support. An increase in the proportion of older individuals
L  Lt  Lt 1 
can be explained by population aging. An opposite effect can be seen when t
grows and increases the political power of young individuals, forcing the representative
government to choose a higher level of renewable energy support.
The discount rate,  , represents the time preference. An increase in  means a higher
preference for the present and therefore reduces the level of renewable energy support.
Comparative statics can be summarized in the table below:
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Table 2:

Comparative statistics

Degree of renewable energy penetration on the   mt* 
electricity market
Proportion of old individuals

Lt 1  Lt  Lt 1   mt* 

Proportion of young individuals

Lt

Discount rate

  mt* 

 Lt  Lt 1   mt* 

To summarize the above results, it can be shown that population aging and a higher
preference for the present reduce the level of renewable energy support and therefore are
harmful for the environmental quality, while a higher effectiveness of renewable energy
support regarding the degree of renewable energy penetration leads to an increase in the
level of support and is beneficial for the environment.

3.7 Policy Recommendations
Based on the comparative statistics presented in the table above, it is possible to sketch
basic policy recommendations.
Considering the time preference and the population structure, they are country-specific and
can be influenced only in the long run. The share of elderly in the overall population is
typically determined by natural reproduction rates and immigration, whereby only the
immigration rate is a variable that policy makers could influence. The political time
preference  could be affected by a change of government, particularly in the case of
coalition governments.
Concerning the parameter  , which measures the degree of renewable energy penetration
on the electricity market, UNEP (2013) measures it by considering the share of the
potential that is achieved for a given technology in a given year. According to Painuly
(2002), the potential of renewable energy technology refers to its technological, technoeconomic and economic potential. Technological potential assumes that a technically
feasible technology is used. The techno-economic potential implies that a technically
feasible and economically viable technology is used in a competitive market. Economic
potential is achieved when a technically feasible and economically viable technology is
used in an environment free from market failures and distortions. The technological
potential refers to the highest order of theoretically possible usage level, followed by
techno-economic and economic potential. In order to increase the degree of penetration, it
is necessary to move the current usage of renewable energy towards the technological
potential or reduce the gap between technological and techno-economic potential.
However, there are different obstacles that need to be overcome to achieve the
technological potential. The major obstacles are market barriers, economic and financial
barriers, institutional barriers, social barriers and technical barriers. Due to the fact that
these barriers consist of several elements which vary across renewable energy technologies
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and countries, Painuly (2002) states that measures to overcome these barriers are specific
to a country and a technology.

4.

Conclusion

This paper investigated the voting behaviour of different population groups regarding the
renewable energy support. It can be concluded that old individuals will vote for a
minimum level of renewable energy support due to a negative consumption effect. Young
individuals also face the negative consumption effect in the period t. However, they will
choose a higher level of renewable energy support because they benefit from positive
effects in the following period. Due to an increase in renewable energy support, they
benefit from a better environmental quality and a higher consumption. Instead of using a
majority voting mechanism, it is assumed that political parties converge to platforms that
maximize the aggregate welfare of the electorate by choosing an optimal level of
renewable energy support. Thus, the actual voting outcome is situated between the
contradictory preferences of the older and younger individuals.
Extending the analysis by John and Pecchenino (1994), which states that there is a
potential conflict between economic growth and the environmental quality, on the basis of
this paper it can be shown that renewable energy support may create a positive impact on
the future consumption.
Depending on the size of the exogenous parameters, the level of renewable energy support
varies between the voting preferences of young and old individuals.
Based on the results of the model, it can be shown that population aging and a higher
preference for the present reduce the level of renewable energy support and therefore are
harmful for the environmental quality, whereas a higher effectiveness of renewable energy
support regarding the degree of renewable energy penetration leads to an increase in the
level of support and is beneficial for the environment.
This model offers a suitable starting point for possible medium to long-term policy
recommendations in order to increase the public acceptance of renewable energy support.

14

5. References
CIARRETA, A.; ESPINOSA, M.P; PIZARRO-IRIZAR C. (2012). “The Effect of
Renewable Energy in the Spanish Electricity Market.” International Conference on
Future Electrical Power and Energy Systems.
CULLEN, J.A. (2011). “Measuring the Environmental Benefits of Wind-Generated
Electricity.” Working Paper.
GRADSTEIN, M. AND KAGANOVICH, M. (2004). “Aging population and education
finance.” Journal of Public Economics 88: 2469 - 2485.
FRAUNHOFER ISE (2013). Stromgestehungskosten erneuerbare Energien.
FÜRSCH, M., MALISCHEK, R. AND LINDENBERGER, D. (2013). „Der Merit-OrderEffekt der erneuerbaren Energien - Analyse der kurzen und langen Frist.“ EWI
Working Paper.
HOWARTH, R.B. AND R. NORGAARD (1992). “Environmental valuation under
sustainable development.” American Economic Review 82: 473 – 477.
IEA (2012). CO2 Emissions from Fuel Combustion.
JOHN, A. AND R. PECCHENINO (1994). “An Overlapping Generations Model of
Growth and the Environment.” Economic Journal 104: 1393–1410.
JOHN, A. AND R. PECCHENINO, D. SCHIMMELPFENNIG AND S. SCHREFT
(1995). “Short-Lived Agents and the Long-Lived Environment.” Journal of Public
Economics 58: 127–141.
JOUVET, P-A. (1998). “Voluntary Contributions with Uncertainty: The Environmental
Quality.” Core Discussion Paper.
JOUVET, P-A., PESTIEAU, P. AND PONTHIERE, G. (2007). “Longevity and
Environmental Quality in an OLG Model.” CORE Discussion Paper.
MARIANI, F., PEREZ-BARAHONA, A. AND RAFFIN, N. (2009). “Life Expectancy and
the Environment.” IZA Discussion Paper 4564.
NOVAN, K. (2011). “Valuing the Wind: Renewable Energy Policies and Air Pollution
Avoided.” UCSD.
ONO, T. AND Y. MAEDA (2001). “Is Aging Harmful to the Environment?”
Environmental and Resource Economics 20: 113–127.
ONO, T. (2004). “The Political Economy of Environmental Taxes with an Aging
Population.” Environmental & Resource Economics 30: 165–194.
PAINULY, J.P. (2002). “Barriers to Renewable Energy Penetration: A Framework for
Analysis.” Renewable Energy 73-89.
SUNDT, S. AND K. REHDANZ (2014). “Consumer’s Willigness to Pay for Green
Electricity: A Meta-Analysis of the Literature.” Kiel Working Paper 1931.
TUBB, A. (2011). “Does Population Ageing Affect Government Environmental
Expenditure?” Committee for Economic Development of Australia.
UNEP (2013). Assessing the Effectiveness of Policies to Support Renewable Energy.

15

EIIW Discussion Papers
ISSN 1430-5445:
Standing orders (usually 13 issues or more p.a.): academic rate 95 Euro p.a.; normal rate 250 Euro
p.a.
Single orders: academic rate 10 Euro per copy; normal rate 20 Euro per copy.
Die Zusammenfassungen der Beiträge finden Sie im Internet unter:
The abstracts of the publications can be found in the internet under:

http://www.eiiw.eu

No. 100 Gavrilenkov, E.: Macroeconomic Situation in Russia - Growth, Investment and Capital
Flows, October 2002
No. 101 Agata, K.: Internet, Economic Growth and Globalization, November 2002
No. 102 Blind, K.; Jungmittag, A.: Ausländische Direktinvestitionen, Importe und Innovationen
im Dienstleistungsgewerbe, February 2003
No. 103 Welfens, P.J.J.; Kirn, T.: Mittelstandsentwicklung, BASEL-II-Kreditmarktprobleme
und Kapitalmarktperspektiven, Juli 2003
No. 104 Standke, K.-H.: The Impact of International Organisations on National Science and
Technology Policy and on Good Governance, March 2003
No. 105 Welfens, P.J.J.: Exchange Rate Dynamics and Structural Adjustment in Europe, May
2003
No. 106 Welfens, P.J.J.; Jungmittag, A.; Kauffmann, A.; Schumann, Ch.: EU Eastern
Enlargement and Structural Change: Specialization Patterns in Accession Countries and
Economic Dynamics in the Single Market, May 2003
No. 107 Welfens, P.J.J.: Überwindung der Wirtschaftskrise in der Eurozone: Stabilitäts-, Wachstums- und Strukturpolitik, September 2003
No. 108 Welfens, P.J.J.: Risk Pricing, Investment and Prudential Supervision: A Critical
Evaluation of Basel II Rules, September 2003
No. 109 Welfens, P.J.J.; Ponder, J.K.: Digital EU Eastern Enlargement, October 2003
No. 110 Addison, J.T.; Teixeira, P.: What Have We Learned About The Employment Effects of
Severance Pay? Further Iterations of Lazear et al., October 2003
No. 111 Gavrilenkov, E.: Diversification of the Russian Economy and Growth, October 2003
No. 112 Wiegert, R.: Russia's Banking System, the Central Bank and the Exchange Rate Regime,
November 2003
No. 113 Shi, S.: China’s Accession to WTO and its Impacts on Foreign Direct Investment,
November 2003
No. 114 Welfens, P.J.J.: The End of the Stability Pact: Arguments for a New Treaty,
December 2003
No. 115 Addison, J.T.; Teixeira, P.: The effect of worker representation on employment
behaviour in Germany: another case of -2.5%, January 2004
No. 116 Borbèly, D.: EU Export Specialization Patterns in Selected Accession Countries,
March 2004

16

No. 117 Welfens, P.J.J.: Auf dem Weg in eine europäische Informations- und Wissensgesellschaft: Probleme, Weichenstellungen, Politikoptionen, Januar 2004
No. 118 Markova, E.: Liberalisation of Telecommunications in Russia, December 2003
No. 119 Welfens, P.J.J.; Markova, E.: Private and Public Financing of Infrastructure: Theory,
International Experience and Policy Implications for Russia, February 2004
No. 120 Welfens, P.J.J.: EU Innovation Policy: Analysis and Critique, March 2004
No. 121 Jungmittag, A.; Welfens, P.J.J.: Politikberatung und empirische Wirtschaftsforschung:
Entwicklungen, Probleme, Optionen für mehr Rationalität in der Wirtschaftspolitik,
März 2004
No. 122 Borbèly, D.: Competition among Cohesion and Accession Countries: Comparative
Analysis of Specialization within the EU Market, June 2004
No. 123 Welfens, P.J.J.: Digitale Soziale Marktwirtschaft: Probleme und Reformoptionen im
Kontext der Expansion der Informations- und Kommunikationstechnologie, Mai 2004
No. 124 Welfens, P.J.J.; Kauffmann, A.; Keim, M.: Liberalization of Electricity Markets in
Selected European Countries, July 2004
No. 125 Bartelmus, P.: SEEA Revision: Accounting for Sustainability?, August 2004
No. 126 Welfens, P.J.J.; Borbèly, D.: Exchange Rate Developments and Stock Market Dynamics
in Transition Countries: Theory and Empirical Analysis, November 2004
No. 127 Welfens, P.J.J.: Innovations in the Digital Economy: Promotion of R&D and Growth in
Open Economies, January 2005
No. 128 Welfens, P.J.J.: Savings, Investment and Growth: New Approaches for Macroeconomic
Modelling, February 2005
No. 129 Pospiezna, P.: The application of EU Common Trade Policy in new Memberstates after
Enlargement – Consequences on Russia’s Trade with Poland, March 2005
No. 130 Pospiezna, P.; Welfens, P.J.J.: Economic Opening up of Russia: Establishment of new
EU-RF Trade Relations in View of EU Eastern Enlargement, April 2005
No. 131 Welfens, P.J.J.: Significant Market Power in Telecommunications: Theoretical and
Practical Aspects, May 2005
No. 132 Welfens, P.J.J.: A Quasi-Cobb Douglas Production Function with Sectoral Progress:
Theory and Application to the New Economy, May 2005
No. 133 Jungmittag, A.; Welfens, P.J.J: Institutions, Telecommunications Dynamics and Policy
Challenges: Theory and Empirical Analysis for Germany, May 2005
No. 134 Libman, A.: Russia's Integration into the World Economy: An Interjurisdictional
Competition View, June 2005
No. 135 Feiguine, G.: Beitritt Russlands zur WTO – Probleme und Perspektiven, September 2005
No. 136 Welfens, P.J.J.: Rational Regulatory Policy for the Digital Economy: Theory and EU
Policy Options, October 2005
No. 137 Welfens, P.J.J.: Schattenregulierung in der Telekommunikationswirtschaft, November
2005
No. 138 Borbèly, D.: Determinants of Trade Specialization in the New EU Member States,
November 2005
No. 139 Welfens, P.J.J.: Interdependency of Real Exchange Rate, Trade, Innovation, Structural
Change and Growth, December 2005
No. 140 Borbély D., Welfens, P.J.J.: Structural Change, Innovation and Growth in the Context

17

of EU Eastern Enlargement, January 2006
No. 141 Schumann, Ch.: Financing Studies: Financial Support schemes for students in selected
countries, January 2006
No. 142 Welfens, P.J.J.: Digitale Innovationen, Neue Märkte und Telekomregulierung, März
2006
No. 143 Welfens, P.J.J.: Information and Communication Technology: Dynamics, Integration
and Economic Stability, July 2006
No. 144 Welfens, P.J.J.: Grundlagen rationaler Transportpolitik bei Integration, August 2006
No. 145 Jungmittag, A.: Technological Specialization as a driving Force of Production
Specialization, October 2006
No. 146 Welfens, P.J.J.: Rational Regulatory Policy for the Digital Economy: Theory and EUPolicy Options, October 2006
No. 147 Welfens, P.J.J.: Internationalization of EU ICT Industries: The Case of SAP, December
2006
No. 148 Welfens, P.J.J.: Marktwirtschaftliche Perspektiven der Energiepolitik in der EU: Ziele,
Probleme, Politikoptionen, Dezember 2006
No. 149 Vogelsang, M.: Trade of IT Services in a Macroeconomic General Equilibrium Model,
December 2006
No. 150 Cassel, D., Welfens, P.J.J.: Regional Integration, Institutional Dynamics and
International Competitiveness, December 2006
No. 151 Welfens, P.J.J., Keim, M.: Finanzmarktintegration und Wirtschaftsentwicklung im
Kontext der EU-Osterweiterung, März 2007
No. 152 Kutlina, Z.: Realwirtschaftliche und monetäre Entwicklungen im
Transformationsprozess ausgewählter mittel- und osteuropäischer Länder, April 2007
No. 153 Welfens, P.J.J.; Borbély, D.: Structural Change, Growth and Bazaar Effects in the
Single EU Market, September 2008
No. 154 Feiguine, G.: Die Beziehungen zwischen Russland und der EU nach der EUOsterweiterung: Stand und Entwicklungsperspektiven, Oktober 2008
No. 155 Welfens, P.J.J.: Ungelöste Probleme der Bankenaufsicht, Oktober 2008
No. 156 Addison J.T.: The Performance Effects of Unions. Codetermination, and Employee
Involvement: Comparing the United States and Germany (With an Addendum on the
United Kingdom), November 2008
No. 157 Welfens, P.J.J.: Portfoliomodell und langfristiges Wachstum: Neue Makroperspektiven,
November 2008
No. 158 Welfens, P.J.J.: Growth, Structural Dynamics and EU Integration in the Context of the
Lisbon Agenda, November 2008
No. 159 Welfens, P.J.J.: Growth, Innovation and Natural Resources, December 2008
No. 160 Islami, M.: Interdependence Between Foreign Exchange Markets and Stock Markets in
Selected European Countries, December 2008
No. 161 Welfens, P.J.J.: Portfolio Modelling and Growth, January 2009
No. 162 Bartelmus, P.: Sustainable Development – Has It Run Its Course?, January 2009
No. 163 Welfens, P.J.J.: Intégration Européenne et Mondialisation: Défis, Débats, Options,
February 2009

18

No. 164 Welfens, P.J.J.: ЭКОНОМИЧЕСКИЙ РОСТ, ИННОВАЦИИ И ПРИРОДНЫЕ
РЕСУРСЫ, February 2009
No. 165 Welfens, P.J.J.; Vogelsang, M.: Regulierung und Innovationsdynamik in der EUTelekommunikationswirtschaft, February 2009
No. 166 Welfens, P.J.J.: The International Banking Crisis: Lessons and EU Reforms,

February 2009
No. 167 Schröder, C.: Financial System and Innovations: Determinants of Early Stage Venture
Capital in Europe, March 2009
No. 168 Welfens, P.J.J.: Marshall-Lerner Condition and Economic Globalization, April 2009
No. 169 Welfens, P.J.J.: Explaining Oil Price Dynamics, May 2009
No. 170 Welfens, P.J.J.; Borbély, D.: Structural Change, Innovation and Growth in the Single
EU Market, August 2009
No. 171 Welfens, P.J.J.: Innovationen und Transatlantische Bankenkrise: Eine
ordnungspolitische Analyse, August 2009
No. 172 Erdem, D.; Meyer, K.: Natural Gas Import Dynamics and Russia´s Role in the Security
of Germany´s Supply Strategy, December 2009
No. 173 Welfens P.J.J; Perret K.J.: Structural Change, Specialization and Growth in EU 25,
January 2010
No. 174 Welfens P.J.J.; Perret K.J.; Erdem D.: Global Economic Sustainability Indicator:
Analysis and Policy Options for the Copenhagen Process, February 2010
No. 175 Welfens, P.J.J.: Rating, Kapitalmarktsignale und Risikomanagement: Reformansätze
nach der Transatlantischen Bankenkrise, Februar 2010
No. 176 Mahmutovic, Z.: Patendatenbank: Implementierung und Nutzung, Juli 2010
No. 177 Welfens, P.J.J.: Toward a New Concept of Universal Services: The Role of Digital
Mobile Services and Network Neutrality, November 2010
No. 178 Perret J.K.: A Core-Periphery Pattern in Russia – Twin Peaks or a Rat´s Tail, December
2010
No. 179 Welfens P.J.J.: New Open Economy Policy Perspectives: Modified Golden Rule and
Hybrid Welfare, December 2010
No. 180 Welfens P.J.J.: European and Global Reform Requirements for Overcoming the Banking
Crisis, December 2010
No. 181 Szanyi, M.: Industrial Clusters: Concepts and Empirical Evidence from East-Central
Europe, December 2010
No. 182 Szalavetz, A.: The Hungarian automotive sector – a comparative CEE perspective with
special emphasis on structural change, December 2010
No. 183 Welfens, P.J.J.; Perret, K.J.; Erdem, D.: The Hungarian ICT sector – a comparative
CEE perspective with special emphasis on structural change, December 2010
No. 184 Lengyel, B.: Regional clustering tendencies of the Hungarian automotive and ICT
industries in the first half of the 2000’s, December 2010
No. 185 Schröder, C.: Regionale und unternehmensspezifische Faktoren einer hohen
Wachstumsdynamik von IKT Unternehmen in Deutschland; Dezember 2010
No. 186 Emons, O.: Innovation and Specialization Dynamics in the European Automotive Sector:
Comparative Analysis of Cooperation & Application Network, October 2010
No. 187 Welfens, P.J.J.: The Twin Crisis: From the Transatlantic Banking Crisis to the Euro

19

Crisis?,January 2011
No. 188 Welfens, P.J.J.: Green ICT Dynamics: Key Issues and Findings for Germany, March
2012
No. 189 Erdem, D.: Foreign Direct Investments, Energy Efficiency and Innovation Dynamics,
July 2011
No. 190 Welfens, P.J.J.: Atomstromkosten und -risiken: Haftpflichtfragen und Optionen
rationaler Wirtschaftspolitik, Mai 2011
No. 191 Welfens, P.J.J.: Towards a Euro Fiscal Union: Reinforced Fiscal and Macroeconomic
Coordination and Surveillance is Not Enough, January 2012
No. 192 Irawan, Tony: ICT and economic development: Conclusion from IO Analysis for
Selected ASEAN Member States, November 2013
No. 193 Welfens, P.J.J.; Perret, J.: Information & Communication Technology and True Real
GDP: Economic Analysis and Findings for Selected Countries, February 2014
No. 194 Schröder, C.: Dynamics of ICT Cooperation Networks in Selected German ICT
Clusters, August 2013
No. 195 Welfens, P.J.J.; Jungmittag, A.: Telecommunications Dynamics, Output and
Employment, September 2013
No. 196 Feiguine, G.; Solojova, J.: ICT Investment and Internationalization of the Russian
Economy, Septemper 2013
No. 197 Kubielas, S.; Olender-Skorek, M.: ICT Modernization in Central and Eastern Europe,
May 2014
No. 198 Feiguine, G.; Solovjova, J.: Significance of Foreign Direct Investment for the
Development of Russian ICT sector, May 2014
No. 199 Feiguine, G.; Solovjova, J.: ICT Modernization and Globalization: Russian
Perspectives, May 2014
No. 200 Syraya, O.: Mobile Telecommunications and Digital Innovations, May 2014
No. 201 Tan, A.: Harnessing the Power if ICT and Innovation Case Study Singapore, March 2014
No. 202 Udalov, V.: Political-Economic Aspects of Renewable Energy: Voting on the Level of
Renewable Energy Support, November 2014

20

EIIW Economic Policy Analysis:
No. 1

Welfens, P.J.J.: Globalisierung der Wirtschaft und Krise des Sozialstaats: Ist die
Wirtschaftswissenschaft am Ende?, April 1997

No. 2

Welfens, P.J.J.: Nach der D-Mark kommt die E-Mark: Auf dem Weg zur EUWährungsunion, Juli 1997

No. 3

Welfens, P.J.J.: Beschäftigungsförderliche Steuerreform in Deutschland zum Euro-Start:
Für eine wachstumsorientierte Doppelsteuerreform, Oktober 1998

Fordern Sie den EIIW Newsletter an: www.eiiw.eu
Please subscribe to EIIW Newsletter: www.eiiw.eu

Weitere Beiträge von Interesse:
Titels of related interest:
Most recent books also see the last page.
PERRET, J.K. (2013), Knowledge as a Driver of Regional Growth in the Russian Federation,
Heidelberg: Springer.
WELFENS, P.J.J. (2013), Nachhaltige Überwindung der Euro-Krise, Stuttgart: Lucius & Lucius.
SCHULZ, M. (2013), Der gefesselte Riese – Europas letzte Chance, Reinbek: Rowohlt Verlag.
WELFENS, P.J.J. (2012), Die Zukunft des Euro, Berlin: Nicolai Verlag.
WELFENS, P.J.J., HENNICKE, P. (2012), Energiewende nach Fukushima, München: Oekom
Verlag.
WELZER, H.; WIEGANDT, K. (2012), Perspektiven einer nachhaltigen Entwicklung: Wie sieht
die Welt im Jahr 2050 aus?, Frankfurt am Main: Fischer Verlag.
WELFENS, P.J.J (2011), Cluster- und Innovationsdynamik in Europa: Neue Perspektiven der
Automobil- und IKT-Wirtschaft, Stuttgart: Lucius & Lucius.
WELFENS, P.J.J.; EMONS, O.; SCHRÖDER, C. (2011), Europäische Innovations- und
Spezialisierungsdynamik im Gesundheitssektor, Stuttgart: Lucius & Lucius.
ISLAMI, M. (2010), Interdependenz zwischen Devisen- und Aktienmärkten in ausgewählten EULändern: Theorie und empirische Analyse, Hamburg: Verlag Dr. Kovac.
VOGELSANG, M. (2010), Digitalization in Open Economies, Heidelberg: Springer.
WELFENS, P.J.J.; et al. (2009), A Europe of achievements in a Changing World, European
Commission.
WELFENS, P.J.J.; BORBÉLY, D. (2009), Europäische Integration und Digitale Weltwirtschaft,
Band 4: EU-Ostererweiterung, IKT und Strukturwandel, Stuttgart: Lucius & Lucius.

21

BLEISCHWITZ, R.; WELFENS, P.J.J.; ZHANG, Z. (2009), Sustainable Growth and Resource
Productivity, Sheffield: Greanleaf.
WELFENS, P.J.J.; ADDISON, J.T. (2009), Innovation, Employment and Growth Policy Issues in
the EU and the US, Heidelberg: Springer.
WELFENS, P.J.J.; RYAN, C.; CHIRATHIVAT, S.; KNIPPING, F. (2009), EU-ASEAN, Facing
Economic Globalisation, Heidelberg: Springer.
WELFENS, P.J.J. (2009), Transatlantische Bankenkrise, Stuttgart: Lucius & Lucius.
WELFENS, P.J.J.; WOLF, H.C.; WOLTERS, J. (eds., 2008), International Economics and
Economic Policy, Heidelberg: Springer.
WELFENS, P.J.J.; WALTHER-KLAUS, E. (eds., 2008), Digital Excelence, University Meets
Economy, Heidelberg: Springer.
WELFENS, P.J.J. (2008), Digital Integration, Growth and Rational Regulation, Heidelberg:
Springer.
WELFENS, P.J.J. (2007), Innovation in Macroeconomics, Heidelberg: Springer.
WELFENS, P.J.J.; WESKE, M. (eds., 2007), Digital Economic Dynamics, Innovations, Networks
and Regulations, Heidelberg: Springer.
WELFENS, P.J.J., WESKE, M. (eds., 2006): Innovations, Digital Economic Dynamics and
Regulatory Policy, Heidelberg: Springer.
WELFENS, P.J.J., KNIPPING, F., CHIRATHIVAT, S., RYAN, C. (eds., 2006): Integration in
Asia and Europe: Historical Dynamics, Political Issues and Economic Perspectives, Heidelberg:
Springer.
BROADMAN, H.G., PAAS, T., WELFENS, P.J.J. (eds., 2006): Economic Liberalization and
Integration Policy Options for Eastern Europe and Russia, Heidelberg: Springer.
BORBÉLY, D. (2006): Trade Specialization in the Enlarged European Union, Heidelberg/Berlin:
Springer.
JUNGMITTAG, A. (2006): Internationale Innovationsdynamik, Spezialisierung und
Wirtschaftswachstum in der EU, Heidelberg: Physica.
WELFENS, P.J.J., WZIATEK-KUBIAK, (eds., 2005): Structural Change and Exchange Rate
Dynamics – The Economics of EU Eastern Enlargement; Heidelberg: Springer.
WELFENS, P.J.J., ZOCHE, P., JUNGMITTAG, A. (et al. 2005): Internetwirtschaft 2010 (final
Report for the German Federal Government; joint study EIIW and Fraunhofer Institute for System
Dynamics and Innovation, Karlsruhe), Heidelberg: Physica.
GRAHAM, E., ODING, N., WELFENS, P.J.J., (2005): Internationalization and Economic Policy
Reforms in Transition Countries, Heidelberg: Springer.
GAVRILENKOW, E., WELFENS, P.J.J., (2005): Infrastructure, Investments and Economic
Integration: Perspectives for Eastern Europe and Russia, Moscow: HSE.
APOLTE, T.; CASPERS, R.; WELFENS, P.J.J. (2004), Ordnungsökonomische Grundlagen
nationaler und internationaler Wirtschaftspolitik, Stuttgart: Lucius & Lucius.
GAVRILENKOV, E.; WELFENS, P.J.J.; WIEGERT, R. (2004), Economic Opening Up and
Growth in Russia, Heidelberg and New York: Springer.

22

