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Abstract
Transition of the energy sector compassing a shift to renewable energy use,
higher energy efficiency and a decline of overall energy demand is one of the
major goals regarding climate protection and transformation towards
sustainability. Analyses of socio-technical changes in early industrialised
countries point out that this kind of technological shift has to be accompanied
by social and institutional innovation processes. In this context the interplay
of government, the private sector and civil society seems to be crucial for far
reaching transitions. The formation of advocacy coalitions, the openness of
political opportunity structures and an appropriate policy mix are highlighted
as important elements for this interplay. This article analyses transitions of
the energy sector in Egypt, Brazil and Germany which represent three
countries with significant differences concerning their natural resource basis
and stages of societal and economic development. It shows that these
differences play an important role for the main energy trajectory the countries
are pursuing and characteristics of the interplay between government, private
sector and civil society.
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1.

Introduction

A sustainable transition of the energy sector is on the global agenda especially
in the context of climate protection goals. Shifting from the use of fossil to
renewable energy (RE) is one of the major elements of this transition
accompanied by an increase of energy efficiency and a reduction of the overall
energy demand (International Bank for Reconstruction and Development
2017).
Studies on the introduction of new technologies point out that successful
transitions are not only determined by technical characteristics but are also
the outcome of social and institutional innovation processes (Soule, Olzak
2004). In several analyses of energy transitions in different early
industrialised countries the interplay between government, the private sector
and civil society actors is highlighted to be a crucial element (Jacobsson,
Lauber 2006; Mautz 2007; Kamp 2008). This article wants to take up these
insights and compare the role of the three actor groups – government, private
sector and civil society – and their interplay in energy transition processes in
Germany, Brazil and Egypt.
Egypt, Brazil and Germany represent three countries with significant
differences concerning their framework conditions and their stages of societal
and economic development. Germany can be characterised as an early
industrialised country with resource intensive ways of production and
consumption. During the last decades it has undergone a rather far reaching
transition of the energy sector. Economic growth has been low during the last
years and national energy demand has slightly decreased. Brazil represents
an emerging country which has passed through a phase of considerable
economic growth from the mid-1990s till 2013 (The World Bank, Annual GDP
Growth (%)), resulting in higher incomes and growing middle classes which
adapt more resource intensive lifestyles. Egypt represents a late
industrialised country with a high share of low income groups despite
economic growth since the 1990s (The World Bank, Annual GDP Growth (%)).
Population growth, economic development and rise of middle classes have
led to a fast growing energy demand in Brazil and Egypt (The World Bank,
Energy Use (kg of oil equivalent per capita)).
Energy transition processes in these countries and collaboration of the
different stakeholder groups, their roles and functions within the change
processes are supposed to be very different. Illustrating the different
stakeholder interactions, this article wants to contribute towards a better
understanding of the dynamics of transition processes under different context
conditions.
The article is structured as follows: Chapter 2 presents insights about the role
of different stakeholder groups and central categories for the analysis of their
interplay, which were mostly won in early industrialised countries. Chapter 3
gives an overview of the performance of crucial economic and ecologic
indicators and developments in the energy sector in the three countries.
Chapter 4 outlines changes in the energy sector and the role of the three
5

stakeholder groups in each country. The discussion (chapter 5) compares
energy transition dynamics of the three countries referring to the analytical
categories won from literature review.
The article draws on secondary content analysis of existing publications on
the development of the energy sector of the three countries, taking into
account scientific analyses as well as reports from governmental institutions
and national as well as international organisations dealing with energy
transitions. While the changes of the energy sector in Germany are described
very well and have been analysed from different perspectives, this is less the
case for Brazil and Egypt (Alden 2004). Information is fragmented and many
times not available in English. As far as we know, no comprehensive sociotechnical analysis on changes of the energy sector in these countries has been
carried out.

2.

Theoretical Background: The role of government,
private sector and civil society actors for energy
transitions

Regarding the role of government, there is plenty of evidence that
governmental steering and regulation has a high impact on environmental
and/or technical innovations as e.g. the development of RE (Mautz 2007;
Blazejczak et al. 1999; IÖW 2001; Huber 2005). Authors point out that an
appropriate – and also flexible – policy mix of several complementary
measures is necessary. Important elements are alterations in science,
technology and educational policies (Jacobsson, Lauber 2006) and
institutional changes to generate markets. Moreover, the significance of
providing ‘protected spaces’ for new technologies is pointed out, which may
serve as a ‘nursing market’ where learning processes can take place and the
price as well as performance of the technology can improve (Markard, Truffer
2006; Ericsson 1989; Kemp et al. 1998). Subsidies as e.g. feed-in-tariffs can
serve as support for market formation (Kamp 2008).
Analysing the role of national governments it has to be considered that they
are influenced by international regulation on EU or global level. Since the
mid-1990s international agreements on sustainable development and
prevention of climate change have won importance resulting also in economic
incentives as the Clean Development Mechanism. Additionally, international
regulation or funding bodies play a major role in influencing national policies.
For example, the EU decided 1997 that all members should gradually
liberalise their electricity markets during the next years (Kemfert 2004). Late
industrialised countries in Africa or Latin America who were dependent on
international funding bodies as the World Bank or the International Monetary
Fund were urged by these organisations to reduce or abolish subsidies and
privatise the national energy sector (Hall, Nguyen 2017).
Regarding the role of the private sector, the entry of new firms is
mentioned as an important element for successful transition processes by
6

Jacobsson & Lauber (Jacobsson, Lauber 2006). Each entering firm enriches
the development of the sector with new knowledge, capital and further
resources. Newcomers try out new combinations, fill existing gaps or respond
to novel demands. This way further formation of knowledge is enhanced by
specialisation and the accumulation of experience.
The role of non-governmental organisations and social movements for
socio-technical transitions has been discussed by several scholars. Studies
have shown that social movement organisations can have a direct influence
on public policies by engaging in lobbying and protest activities and indirectly
by changing publics preferences and shaping public opinion (Cress, Snow
2000; Andrews 2001; Burstein, Linton 2002).
Regarding the interplay between social movements and industry some
authors claim that NGOs impact the institutionalisation of specific “field
frames”, which results in the development of economic activities such as the
recycling industry (Lounsbury et al. 2003) or the RE industry (Sine, Lee
2009). The perception of social and economic opportunities of entrepreneurs
in certain industrial sectors can be shaped by civil society activities as well as
entrepreneurial motivation to exploit these opportunities. NGOs can also
contribute to consumer demand for “clean” energy for example by organising
campaigns against “dirty” fossil energy and by spreading information about
the environmental advantages of RE (Vasi 2009). Openness of the political
opportunity structures seems to be a crucial point for the possible influence
of social movements (Vasi 2009). Movement mobilisation and policy
outcomes are for example influenced by the presence of elite allies, or by
changes in the level of elite receptivity to protests and their willingness to
repress protests (Andrews 2001; Kriesi et al. 1995; Soule, Olzak 2004).
Additionally, political factors, such as the level of democratisation influence
the level of civil society engagement (Smith, Wiest 2005; Dalton 2005).
Several authors refer to the importance of broad advocacy coalitions made
up of a variety of different actors sharing a similar set of beliefs (Mautz 2007;
Kamp 2008; Jacobsson, Lauber 2006). These actors engage in wider political
debates in order to gain influence over institutions and to promote the
perception that a certain technology is an answer to broader policy interests.
(Jacobsson, Lauber 2006). Kamp (Kamp 2008) stresses that advocacy
coalitions are necessary to pave the way for a new technology within the
incumbent regime which is difficult because of self-interests, path
dependencies due to taken investments, existing regulations and routines.
Different actors such as researchers, technicians, manufacturers, different
types of users, or protagonists of civil society organisations can be part of
these advocacy coalitions (Mautz 2007). Besides these categories which
describe the role of the different stakeholder groups and their interplay, Kamp
stresses the importance of the availability of natural resources as a basis
for the respective energy supply system (Kamp 2008).
The central categories for the analysis of the role of the three actor groups
and their interplay are summarised in table 1.
7

Table 1: Categories for the analysis of the role of the three actor groups and
their interplay in sustainable energy transitions
Government
Private Sector
- appropriate and flexible policy mix:
- entry of new firms
- alterations in science, technology Civil Society Actors
and educational policies
- lobbying and protest:
- institutional changes to generate
- influence on public policies
markets
- shaping public opinion
- alterations of the planning law
- influence of international regulation
Interplay between the actor groups
- institutionalisation of specific “field frames” by NGOs (influence on
enterprises and consumers)
- openness of the political opportunity structures for social
movements
- political support for certain industrial sectors (e.g. subsidies, feedin-tariff)
- broad advocacy coalitions
-

Further important categories
energy resource base
level of democratization

These insights regarding the role of the three actor groups as well as the
interplay between them were mainly won in analyses of transition processes
in early industrialised countries as UK, Germany, Netherlands, Denmark, and
the US. This article explores whether these categories prove to be helpful for
the comparison of energy transitions in an early industrialised, an emerging
and a late industrialised country.

3.

Overview of sustainability
Germany, Brazil and Egypt

related

trends

in

Brazil, Egypt and Germany are in different stages of their economic and social
development which has to be taken into account when looking at
sustainability trends. Germany can be characterised as an early industrialised
social market economy with a stagnating population (Worldometers,
Germany Population) and low rates of annual GDP growth in the last decades
(1.4% between 1990 and 2016) (AGBE 2017). In contrast, Brazil and Egypt
show a rapid growth of population1 and significant rates of annual GDP

Brazil had a population growth of 11% between 2000 and 2010 (Pottmaier et al.
2013) with yearly growth rates between 1,2 and 1,3% (The World Bank, Population
Growth (annual %)). Egypt’s population has almost doubled since the 1980s with
yearly growth rates between 1.8 and 2.7% (Worldometers, Egypt Population).
1
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growth2, at least in years with political stability (The World Bank, Population
Growth (annual %)). However, average GDP/capita of both countries still is
much lower than in Germany, reaching around $US 3,500 in Egypt, $US 8,650
in Brazil compared to $US 41,930 in Germany (data from 2016) (The World
Bank, GDP per Capita). Even though politics of the Brazilian Workers’ Party
led to a certain rise of the middle class and improvements for low income
groups, the Gini index which indicates the degree of social inequality still
remains very high (53 in the year 2013 compared to 60 in the year 1993). In
Egypt, social inequality has been lower than in Brazil with a Gini index of 30
in 1996. However, between 1996 and 2000 the Gini index increased (to 33)
and only improved in a very slow rate till 2008 (reaching 31). The protests
which led to the end of the Egyptian autocratic regime in the year 2011 were
fueled by discontent of the low income groups who were not benefiting
adequately from economic growth in the 2000s (Tinoco 2013).
The three countries have adopted sustainability goals in their national politics
to a different extent. The German government has launched a National
Sustainability Strategy in the year 2002 with a broad range of ecological and
social goals (Federal Government of Germany). While there has been
progress in some fields (e.g. increase of the percentage of RE supply) other
indicators do not show any improvement (e.g. in the fields of mobility,
biodiversity).
The Egyptian government has set up a sustainable development strategy in
the year 2014 until the year 2030. It aims at achieving development in
several areas (e.g. health, education, energy and environment) through the
cooperation of public sector, private sector and civil society (Ministry of
Planning 2015). Egypt is also taking part in efforts towards “regional
integration” related to RE in the African continent (Saadi et al. 2015), due to
the growing importance of clean forms of energy deployment in Africa
(Hancock 2015).
In 2011, the Brazilian government introduced the Action Plan for Sustainable
Production and Consumption (APSPC) which is an outcome of Brazil's
accession to the Marrakesh Process created 2007 by the United Nations
Environment Program (UNEP) to implement the commitments of the
Johannesburg World Conference on Sustainable Development 2002 (ME
2014). APSPC complements the goals of the National Plan on Climate Change
(PNMC), launched in 2009, which focuses on reducing greenhouse gas
emissions (ME 2012).
Regarding sustainability performance, CO2-emissions/capita and year is an
indicator which provides an overview about the overall energy intensity of
production and consumption in the respective countries. In Germany, a
moderate decline can be observed during the last two decades, however still
Egypt’s average annual economic growth rate was above 5 percent between 2000
and 2010 but has slowed down since 2011 due to political instability (The World
Bank, GDP per Capita).
2
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remaining on a very high level considering the average amount of 2 t/capita
and year the World Climate Council is claiming to be acceptable to prevent
severe climate changes (Committee on Climate Change 2014). Up to now,
Germany is not reaching its ambitious CO2 reduction goals. In Brazil and
Egypt, emissions/capita and year have been rising since 1991 but are still on
a comparably low level (see table 2).
Table 2: CO2-emissions/capita and year in tons between 1991 and 2010
(Source: (United Nations Statistics Division))
CO2-emissions/capita and year (t)
Year

Germany

Brazil

Egypt

1991

11.48

1.44

1.37

2000

9.94

1.88

2.14

2010

9.04

2.15

2.62

Regarding energy use, overall primary energy consumption in Germany was
stable between 1995 and 2005 and has been slowly declining since then (from
around 14,500 PJ in 2005 to 13,838 PJ in 2016) (AGBE 2017). Fossil energy
consumption is still dominant with a share of 12% from RE in the year 2016
(see table 3). Germany is only producing around 30% of the primary energy
it consumes within the country. The mix of nationally produced primary
energy has been shifting towards RE during the last decades, reaching 43%
in 2016, followed by coal with 42%, gas with 6%, mineral oil 2% and others
(e.g. nuclear energy) with 6%. Germany, therefore, is a net importer of fossil
energies, which is also favoured by decreasing prices for mineral oil, gas and
coal since 2010 (AGBE 2017).
Brazil’s primary energy demand continues to grow fast: the average annual
growth rate in the years 2000 till 2011 was 3.3%. In 2010, 98% of the
households in Brazil benefited from the electric system, with the highest rates
in urban areas (99%) and some rural areas especially in the North region
with low electrification rates (62%) (MPOG 2011). Due to the growing energy
demand, a strong focus on expansion of oil production and carbonisation of
the electricity sector can be observed while energy efficiency performance is
stagnating (Luomi 2014). This goes along with a significant growth in energyrelated greenhouse gas emissions which were responsible for around 30% of
Brazil’s total emissions in 2014. Brazil’s energy production shows a unique
pattern with renewables covering 44% of the total primary supply and more
than 80% of electricity referring to the year 2016 (see table 3). This is due
to the high amount of hydroelectricity and biofuel production. Considering
only electricity production, other renewables had a share of 8% (wind 6,9%
and solar less than 1%) and nuclear power of 1.3 % in January 2017 (MME
2017a). Despite its fast-growing energy demand, Brazil is approaching selfsufficiency, climbing from 57% in 1980 to 96% in 2011 (IEA 2013a).
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Since 2014 energy consumption and CO2-emissions have decreased due to
the political and economic crisis in Brazil.
Egypt is well electrified with 99 percent of households connected to the
electricity system. Going along with the rising population, economic
development, lifestyle changes and high governmental subsidies, energy
consumption has also increased imposing severe threats on the supply
system (Hegazy 2015). Referring to the year 2015 Egypt covered 96% of the
primary energy demand from fossil and 4% from renewable sources
(hydroelectricity, wind, solar) (Ratner 2016) (see table 3).
Table 3 gives an overview of the sources for primary energy consumption in
the three countries.
Table 3: Primary energy consumption by source
Sources
for Germany
Brazil
Egypt
primary
energy (data from 2016) (data from 2016)
(data
from
consumption (%)/ (AGBE 2017)
(MME 2017b)
2015)
country
(Ratner
2016)
Oil

34

37

45

natural gas

23

12

50

Coal

25

5

1

Nuclear energy

7

2

-

44

4

Renewable
12
Energies
(wind,
sun,
biomass,
hydroelectricity)

(hydro - 12.6
biomass - 17.5

(3% hydroelectricity)

fire wood,
charcoal - 8
others - 6.1)

Summing up, in all three countries mainstream developments are not
indicating a (clear) shift towards sustainable (energy) production and
consumption. Even though there are some positive trends in Germany
regarding for example the production of renewable energies, the overall
resource and energy intensity of production and consumption remains high
and transition is going on in a slow pace. Since Brazil and Egypt are in a phase
of social and economic development, consumption levels in all areas are
increasing, resulting also in a fast growing energy demand.
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4.

Transitions of the energy sector in Germany,
Brazil and Egypt

In the following section, changes in the energy sector of the three countries
will be described with a special focus on transitions towards sustainability
which encompasses the provision and use of renewable energies (RE),
increase of energy efficiency and reduction of the overall level of energy use.

4.1. Transition of the energy sector in Germany
In May 2016, Germany covered for the first time almost 90 percent of its
electricity supply with renewable energies (RE) for a period of around one
hour (dpa 2016)! Even if this accomplishment was a result of the interplay of
several favorable conditions (sunny and windy weather as well as low levels
of electricity consumption), it made clear that the visions which had been
called utopian several decades ago, could become reality. Transition of the
German energy sector from the 1970s up to now can only be explained with
closely intertwined developments of civil society, the private sector and
governmental regulation which will briefly be presented in the following
paragraphs. Figure 1 illustrates the major milestones of changes in the energy
sector in Germany between 1970 and 2015.

Figure 1: Changes in the energy sector in Germany from 1970 till 2015

12

Questioning the centralised paradigm of energy supply in a niche
(1970s-mid 1980s)
In the 1970s, Europe faced a drastic increase in oil prices (known as “oil
crisis”) resulting in policy measures as energy saving campaigns and the
desire to increase self-sufficiency. At this time, the German government
favored the strategy to increase the supply with nuclear energy, which was
compatible with the centralised paradigm (Young, Hager 2011). In the 1970s
till mid 1980s governmental support for RE was mainly restricted to R&D
funding by the Ministry of Research which allowed universities, alternative
research institutes and some firms to experiment with renewables in a niche
(Young, Hager 2011). In this period the Ministry of Economics as a very
powerful government member continued to favor traditional energy
producers and was not interested in expansion of the renewables sector (Lipp
2007).
Fueled by the oil crisis and the nuclear accident of Chernobyl (1986) powerful
social movements developed in the 1970s and 1980s (Mautz 2007). The
protest did not only address the environmental risks which were linked to
traditional energy supply but also targeted state-sponsored industrial projects
as symbols of a planning system that ignored civil society concerns (Young,
Hager 2011). Citizen activism led to the founding of green and alternative
parties and networks of citizen groups throughout West Germany. The four
largest environmental organisations showed significant growth during 1980s
contributing to the institutionalisation of the environmental movement
(Rucht, Roose 2003). 1983 the Green Party entered the national parliament
for the first time with an understanding of being the parliamentary arm of the
environmental movement (Mez 1987) and aiming for more transparency and
openness in policy making.
Regarding the dominant private sector, the major utilities, which enjoyed
territorial monopolies on energy supply and especially the nuclear power
industry were resistant to alternative energy sources (Toke, Lauber 2007). In
this phase, enterprises of the renewable sector (wind and solar energy) were
dominated by start-ups, which often originated from actors of the social
movements and farmers experimenting with the use of biomass. By end of
the 1970’s, the growing number of enterprises in the solar sector began to
organise themselves in umbrella organisations as the German Solar
Industries Association (1978), and the German Association for the Promotion
of Solar Power (1986).

Renewable energies leaving the niche by forming societal coalitions
(mid 1980s till end of 1990s)
The environmental movement was not only able to increase awareness about
the environmental problems and risks of fossil and nuclear energy production,
but also to create the perception that RE could be a workable solution for
these problems (Vasi 2009). This was also due to a shift from critical
13

campaigning to “solutions campaigning” by the major environmental
organisations as Greenpeace and Friends of the Earth, who professionalised
their work and began to cooperate with science, enterprises and government
(Rootes 2003a).
The concept of a feed-in-tariff was not developed by the government but by
one of the “counterexpert” scientific institutes that had arisen from the
environmental movement (Vasi 2009). An alliance of advocates for RE and
organisations representing small solar and hydropower producers as well as
politically conservative small wind energy producers proposed the first feedin-tariff law, which granted access to the grid to renewable energy producers
at a fixed price lowering investment risks (Toke 2011). in the year 1991 the
government “more or less reluctantly” adopted this measure to promote RE
production pressured by the protests after the Chernobyl accident and by
organised advocates and their allies in the Bundestag (Jacobsson, Lauber
2006).
The costs of especially wind power began to drop which resulted in a boom
in capacity and a boost to manufacturing and employment (Lipp 2007).
Surprised by the success of RE, the big utilities began to attack the feed-inlaw both politically and in the courts. When the government introduced plans
to reduce the feed-in-tariff in 1997, the German Wind Energy association was
very successful in mobilising a broad coalition of environmental groups,
metalworkers’ union, farm groups and church groups for its defense (Vasi
2009).
Another reason why energy issues were taken up by the media, public
authorities and the general public in the early 1990s was the rapid rise of the
issue of global climate change to the top of the environmentalist agenda (Vasi
2009). Already 1995, German environmental NGOs launched large campaigns
to protect the climate and support of RE which resulted in the collection of
650,000 signatures (Rucht, Roose 2003). Due to the vital role of civil society
for putting renewable energies on the agenda, Young and Hager (Young,
Hager 2011) stress that “grassroots group were key to embedding alternative
technologies in society before there was a federal policy framework”
(highlighted by the authors).

Sustainable transition of the energy sector as a national policy
strategy (end of 1990s till today)
1998 a coalition of the Social Democratic Party and the Green Party came
into power which provided better opportunities for the environmental
movement to influence the national energy policy (Young, Hager 2011). 1998
was also the year of the liberalisation of the German energy market which
allowed new power providers to go into business. The government supported
this development by introducing a “100.000 Roof Program” for solar power in
1999 and by revising the feed-in-law in the year 2000 resulting in the RE Act
which expanded the subsidy for renweable energy. Already 1998 the Red14

Green coalition also started talks with the major utilities about future of
nuclear energy which resulted in an agreement in the year 2000 to phase out
of nuclear energy till the year 2022. However, this agreement was challenged
when the coalition of Christian Democrats and the Liberal Party took over
power in the year 2005. 2010 the coalition decided to extend the lifetime of
German nuclear plants. This decision was accompanied by the largest antinuclear demonstration since the 1980s with around 120,000 participants.
Societal protests increased after the nuclear accident in Fukushima in the
year 2011 which motivated chancellor Merkel to revise former decisions and
come back to the phase-out of nuclear power till the year 2022 (Young, Hager
2011). Since then there is a fragile consent in German Politics to gradually
increase the share of renewable energies and renounce from nuclear power
(this shift of political strategies is called “Energiewende” (energy transition))
but there are different positions regarding the pace and the concrete
realisation of these goals. Especially the future role of coal is debated very
intensely being – again – accompanied by civil society protest against new
investments in coal plants (Deutsche Welle 2016), but also the installation of
more wind energy plants and planning further energy networks have been
accompanied by protests.
Besides policies for RE, the German government has also been active in
supporting energy efficiency measures since 2002 and the cogeneration of
heat and power as well as generating heat from RE sources (Adoption of the
RE Sources Act for Heat in the year 2009).

4.2. Transition of the Energy Sector in Brazil
Brazil has followed a very specific trajectory in designing its energy supply
with a strong focus on hydropower for electricity and biofuel production from
alcohol. In the next sections the changes of national policy and technological
developments will be described in three phases highlighting the role of
government policies, developments in the private sector and civil society
activism. The most important milestones are shown in figure 2.

Striving for national independence in energy supply (1950s till mid
1980s)
Brazil has a long history in RE production especially regarding the use of
hydropower and the production of biofuel based on ethanol from biomass.
While hydropower plants were built on a private basis in the early 1900s, the
government started to control this sector after 1930. With the creation of the
Water Code in 1934 the government asserted that waterfalls were state
properties, and that any private initiative would need a governmental
concession to produce hydroelectricity (ABRADEE 2016). The 1950s till 1970s
were characterised by intensification of governmental control of the energy
sector, nationalisation of foreign energy companies and the creation of state
15

companies in order to promote national energy independence (Andrade et al.
2009; Malaguti 2009). This process was enforced by the authoritarian military
regime which ruled from 1964 to 1985 (Fainguelernt 2016). Starting from the
1950s till today the Brazilian government has invested in very large
hydropower plants with capacities up to 14,000 MW. The Itaipu hydropower
plant which was inaugurated in 1984 is one of the biggest installations
worldwide (Itaipu Binacional 2016).
The 1970s oil crisis also motivated the country to invest in producing fuel
based on ethanol (Fainguelernt 2016). In 1975, the National Programme of
Alcohol (Proalcool) was created to provide biomass for energy production,
especially sugarcane (Departamento de Imprensa Nacional 1975). Proalcool
became the largest commercial energy programme using biomass in the
world (MME 2007). Ethanol enterprises received up to 80% loans of their
industrial costs from the government. In the 1980s, automotive industries
started manufacturing cars only moved by ethanol to encourage its use
(Vargas 2007).
With the ongoing economic growth in the early 1980s the military
Government feared the lack of energy generated by hydropower and wanted
to be more independent of coal and oil imports. The government therefore
also explored nuclear power as an option and started to build a nuclear power
plant (Angra I) in 1986 (Kuramoto, Appoloni 2002).
Concerning solar energy, the Brazilian development of photovoltaic
technology began in the 1950s. In the 1970s, the development of
photovoltaic technology in Brazil was considered to be equivalent to those in
the pioneer countries. In the late 1970s and early 1980s, two factories of
crystalline silicon photovoltaic modules were established in Brazil. In 1978,
the Brazilian Association of Solar Energy (ABENS) was created and had offices
in many Brazilian regional states. However due to a lack of incentives for solar
energy production, research groups directed their work to other areas in the
1980s and PV production ceased (CEPEL 2014).
End of the 1970s, when the restrictions of the authoritarian regime (e.g. ban
of social manifestations, censorship on media, formation of new parties) were
loosened, environmental groups were forming, being part of the redemocratization movement. Energy issues as protest against nuclear energy
and large hydropower plants were prominent and resulting in campaigns and
manifestations (Alonso et al. 2005; Rosa 2013). In 1982 a protest
manifestation with around 3,000 participants took place against the
destruction of the natural reserve “Seven Falls” (Sete Quedas) caused by
implementation of a huge hydropower plant (Alonso et al. 2005).

Re-democratisation and liberalisation of the energy sector (mid
1980s till 2000)
After a process of “gradual opening” starting 1974, the military authoritarian
regime came to an end in the year 1985. The 1980s till 1990s were marked
16

by severe economic problems which also had an influence on reduced
investments in power plants. In the mid-1980s, the government focused on
issues of energy conservation and energy efficiency, launching the National
Programme for Energy Conservation (Procel) and an Effiency Labelling
Programme (PBE) (Haddad 2005).
1990 was marked by the beginning of the National Privatisation Programme
- PND, opening the electricity system to competition and private capital
(CEMIG 2012; Kucinski 1995). The privatisation process included the big
Federal utilities such as Eletrobras (electricity) as well as most of the regional
states’ utilities but not the oil industry (Petrobras) (Barros et al. 2012). Main
motivation for the privatisation process was the lack of capital for new
investments and increase of efficiency. The lack of capital was also caused by
holding down electricity tariffs in the 1970s and 1980s, a decision which was
abolished in the year 1993 (Kucinski 1995).
In the mid-1990s the government made new efforts to establish solar energy
production. In 1994, the Ministry of Mines and Energy created the Programme
of Energy Development for States and Municipalities to promote electrification
for the rural population, implementing 8,500 photovoltaic systems (CEPEL
2014).
Regarding civil society activities, the country had approximately 400
organised environmental groups in 1985 (Viola 1992) which began to form a
stable coalition in crucial political situations. As Alonso et al. (Alonso et al.
2005) elaborate, setting up the Brazilian Constitution in 1988 and the
preparation of the UN Conference on Environment and Development in the
year 1992 in Rio de Janeiro were two major events which enhanced
institutionalisation and professionalisation of the Brazilian environmental
movement. The formation of the National Front for Ecologic Action in the year
1987 was the basis to apply direct pressure on parliamentary representatives
regarding the inclusion of environmental issues in the new Brazilian
Constitution. A broad network of initiatives also succeeded in influencing the
Brazilian agenda of the 1992 UN Conference, bringing together the two wings
of conservationist and more political socio-environmentalist activists. The
establishment of the Ministry for the Environment in the year 1992 showed
that environmental issues were gaining importance also in the government.
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Figure 2: Changes in the Brazilian energy sector from 1970 till 2016

Diversification of the energy mix and involved actors (2001 till today)
Due to insufficient investments and planning as well as a severe drought, the
Brazilian dependency on hydropower resulted in an electricity supply crisis in
2001. The government launched an electric power rationing plan with
compulsory reduction of 20% in consumption (Tolmasquim 2016; Melo et al.
2011) and increase of the energy tariffs (ILUMINA). These measures were
accompanied by intense protests from a broad coalition of civil society
organisations, trade unions, industry associations and opposition parties
(Alonso et al. 2005).
The energy crisis also led to the launch of several programmes in order to
diversify the energy mix in Brazil, increase energy efficiency and reduce
energy consumption in industry and the residential sector (Haddad 2005;
Scandelari, Cunha 2013). The National Policy for the Conservation and
Rational Use of Energy, which was launched in 2001, specified maximum
levels of energy consumption as well as minimum levels of energy efficiency
for machines and goods (Haddad 2005). Adapting to new energy efficiency
standards, the private sector began to change its modes of production
(Scandelari, Cunha 2013).
Starting in the early 2000s the energy sector has been divided into regulated
and unregulated markets to enable public and private investment (EIA).
According to the World Bank (The World Bank, World Development Indicators
2013), private energy investments increased considerably after 2009
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compared with the years before (from US$2bn in the year 2004 to US$11bn
in the year 2009 and US$31bn in 2012). To guarantee stability for the
investments of new generation capacity, large consumers and distributers are
obliged to commit themselves to long-term contracts of purchasing
electricity. Organised by the Brazilian regulatory agency ANEEL, the
agreements are made through auctions (which serve to select the most
competitive bids) (Luomi 2014).
Diversification was also supported by the Incentive Program for Alternative
Sources of Electric Energy (Proinfa), created in 2004, aiming at an increase
of the share of electricity produced from wind, biomass and small
hydroelectric plants. Proinfa subsidises technical, economic and socioenvironmental
planning
of
initiatives
in
the
RE
sector.
By now biomass is the second-largest renewable electricity source used in
Brazil. Since 2008 the use of biomass has almost doubled and is used
especially in co-generation systems in industry and agriculture (UNEP FI
2010). Wind power is the source that grew most in participation in auctions
since 2009 and currently is the fastest growing energy source.
The Brazilian government took steps to promote solar energy, creating the
Sectoral Energy Fund (CT-ENERG), which increased research and
development activities in PV technology. In 2004 the Brazilian Centre for the
Development of Photovoltaic Solar Energy (CB-Solar) was created, involving
administration, universities and the State Company for Electric Energy. The
first photovoltaic plant in Brazil with 1MW was inaugurated in 2011. In the
solar sector small scale projects in cooperation of civil society organisations,
government bodies and entrepreneurs are more common (CEPEL 2014).
International environmental organisations as Greenpeace and WWF promote
bottom-up projects. Fostering further decentralised energy production, the
Brazilian Ministry of Mines and Energy (MME) launched a programme (ProGD)
in the year 2015, providing incentives (e.g. loans) for the production of solar
and wind energy directly by the energy consuming unities, including private
homes, commerce, industries and the agricultural sector. MME expects that
2.7 million of producer/consumer unities of energy will be generated till 2030,
producing 23,500 MW of clean and renewable energy (MME 2015). These
policies can be interpreted as first attempts to foster types of energy
production which are not part of the paradigm of centralised energy
production.
Diversification of electricity supply is also promoted due to severe
environmental and social problems which are linked to huge hydropower
plants (MAB 2016, WWF-Brazil 2012). The Movement of People Affected by
Dams (MAB), which was founded 1991, estimates that – for example - at
least 40,000 people were impacted by the construction of the Belo Monte
Dam, among them 13,000 indigenous Brazilians natives (MAB 2016).
Throughout the last decades there have been numerous protests against the
construction of dams, destruction of natural reserves and relocation of the
indigenous population. In the year 2016 for the first time the government
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cancelled plans to construct a hydro power plant in the Amazonas region due
to local and international protest (Greenpeace 2016).
Driven by the system of electricity auctions and the attractiveness of thermal
generation plants as a complementary supply, since the early 2000s the share
of fossil fuels, and particularly natural gas, in the electricity mix has grown
(IEA 2013).
Regarding the transport sector, the percentages of oil and biofuel have – with
some fluctuations - stayed almost constant since the 1990s with biofuel
covering around 30% of the whole energy supply and oil around 40%. Brazil
is close to self-sufficiency in oil production after several decades of
government efforts to reduce the dependence of imports (IEA 2013a). Due
to better living standards and a long-term policy of privileging transport on
roads, demand for transport fuels is growing fast. Transport and oil therefore
continue to be the main drivers of Brazil’s energy-related growth of GHG
emissions (Luomi 2014).

4.3. Transition of the Energy Sector in Egypt
Once an exporter of oil and gas, Egypt has difficulties to satisfy its own energy
needs in the last decades facing enormous challenges due to rapid growth of
energy consumption and political instability. Consistent with the global trend
toward adopting clean energy, there have been first efforts to reduce the
dependency on fossil energy sources and diversify the energy mix by adopting
a higher share of renewable energies. In the following section, changes in the
energy sector will be described in three phases. Figure 3 gives an overview
about the changes in the Egyptian energy sector from 1970 till now.

Nationalised and export oriented energy sector (1960s till 1990)
Egyptian Energy production and consumption has been dominated largely by
fossil fuels, compassing oil and natural gas. Egypt had a rather significant
level of oil exports in the 1980s and 1990s with a peak in the mid-1990s
(AfDB 2012). Since the oil crisis in 1973 many developing countries have
explored for oil to assure self-sufficiency but also to gain foreign exchange
revenue. The Egyptian oil output sector has quadrupled between 1970 and
1980 with respective growth of export volumes and real revenues. Despite
the rise of income by exporting oil, Egypt was facing high foreign debts of
approximately $US 40 billion (Choucri et al. 1990). Extraction of oil – and
since the 1980s of gas - was explored in joint ventures with British Petroleum
(BP) at a very early stage, starting in the year 1965 via the foundation of the
Gulf of Suez Petroleum Company (GUPCO) (BP).
Energy prices were subsidised over a long period of time. Already president
Nasser initiated subsidies on food as a measure against poverty which have
expanded to energy, transport and public utilities over the years (McDermott
2012). In the energy sector the subsidies led to very low levels of energy
efficiency in industry and waste of energy by industry and high-end energy
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users (Hegazy 2015). Pressured by the International Monetary Fund and the
World Bank, president Sadat tried to reduce subsidies in the year 1977
resulting in the nationwide “Bread Riots” which forced the government to reinstall them (McDermott 2012).
Regarding the electricity sector, the generation and distribution of electricity
was carried out exclusively by private companies when electricity was first
introduced in Egypt in 1893. Generation, transmission, and distribution of
electricity were nationalised in the year 1962, resulting in the government as
sole owner and operator of all electrical companies. The electricity authorities
were converted several times resulting in the Egypt Electricity Authority (EEA)
which was founded in 1976 (EgyptEra (n.d.)a).
In the 1950s till 1980s hydropower played a major role in electricity
generation in Egypt. Under the autocratic rules of Gamal Abdel Nasser (19541970) and Answar Sadat (1971-1981) big hydroelectric plants were
constructed. The Aswan High Dam was primarily constructed to prevent
floods and improve drought management. Negative impacts were that over
100,000 people had to be relocated and that archaeological sites were
submerged. Inauguration of the Aswan High Dam hydropower plant in 1967
was followed by the construction of three other big dams in the period
between 1985-2008. In 1980 hydropower still represented 50% of Egyptian
electricity capacity. Due to the vast increase of electricity demand and a shift
towards use of gas, it lost importance in the following decades, by now
covering only around 11% of the total electricity demand (EgyptEra (n.d.)b).
There was already some interest in other RE in the late 1970s resulting in
signed agreements to test potential for RE use. In 1986, the New and
Renewable Energy Authority (NREA) was established as the main authority
responsible for evaluating RE sources and introducing technology options
through pilot projects and studies. 1991 NREA started assessing the RE
potential to issue a solar and wind atlas (Georgy, Soliman 2007).
After the Chernobyl accident, several environmental organisations were
founded mainly by academics of the middle class, the biggest being the
National Association for the Protection of the Environment (NAPOE). NAPOE
saw its tasks in raising governance and population awareness for
environmental issues. Since several ministers and governors were members
of NAPOE it had some influence on policy making. The Egyptian Green Party
was formed in 1990 after a petition at the constitutional court. Due to little
finances and restricted leeway for political activities (bureaucratic
authorisation of manifestations) it was not very influential (El-Bahay 1998).
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Figure 3: Changes in the Egyptian energy sector between 1970 and 2016

Liberalisation of the energy sector (1991 till mid 2000s)
Since 1991, the Egyptian government under the autocratic leadership of
Hosni Mubarak has started economic reforms to reduce the size of the public
sector and strengthen the role of the private sector. In the period between
1996 and 2000, several laws and presidential decrees were launched with the
aim to re-organise and regulate the growing electrical industry. In 1996, local
and foreign investors were permitted to construct, operate, and maintain
utilities for electricity generation. In 1997, the Electric Utility and Consumer
Protection Regulatory Agency was established with the responsibility of
regulating and supervising the relation between the associated electric
utilities (EgyptEra (n.d.)c). In 2000 the former EEA was replaced by the
Egyptian Electricity Holding Company EEHC which reorganised the
management of the Egyptian electricity sector resulting in separate
companies for hydroelectric and thermal power production as well as
electricity transmission and distribution (EgyptEra (n.d.)a). Additionally,
three privately owned independent power producers (IPPs) started operations
in 2002 and 2003 with power purchasing agreements for 20 years with EEHC
(AfDB 2012).
The peak of the Egyptian oil production was in the mid-1990s. Depletion of
the existing oil fields would have needed major investments which were not
undertaken. Combined with a rise of domestic consumption, Egypt changed
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from being an oil exporter to being a net oil importer (Hegazy 2015). Higher
energy needs could partly be compensated by the use of domestic natural
gas. Since the early 2000s, Egypt has developed to be an important producer
and exporter of natural gas via joint venture with BP. To save crude oil for
exports, Egypt turned to gas for the domestic market, mostly to supply heavy
industries and electric power plants (Hegazy 2015).
Since the early 2000s, Egypt was successful in reducing power outage rates
and durations as well losses of the distribution system indicating that
distribution companies have improved their performance in the last decade.
However, the current supply security is very low with a reduction of the power
system’s generation reserve capacity from 20% in the early 2000s to 10%
by the 2010s. During the annual periods of peak demand, the Egyptian power
system therefore is significantly less able to avoid power shortages
(Vagliasindi, Besant-Jones 2013).
Since beginning of the 2000s several governmental organisations were
established to endorse RE development. Early industrialised countries,
including Germany, Denmark, Spain and Japan, supported RE development
in Egypt through offering financing facilities and technological transfer
(Georgy, Soliman 2007). Early wind farms were state-owned by NREA
including Hurghada which started operations in 1993. Between 2000 till 2008
a series of wind farms were established in Zafarana through collaboration
with European countries and Japan (NREA 2011).

Increasing efficiency and diversification of the energy mix (2007 till
today)
The privatisation and diversification strategy has been enforced by the
government since 2007. In this year, the Supreme Council for Energy (SCE)
published a strategy for increasing the share of RE to 20% by 2020, including
a 12% contribution from wind energy (Croker 2013). The strategy stresses
the potential of private investments in RE generation which goes in line with
the general orientation of the government which crystallised in the issuance
of the public-private partnership law in 2008 (AfDB 2012).
The urgent need for increasing energy efficiency and diversification of the
energy sector became even more significant with the energy crisis of 2012
when domestic energy demands exceeded supply. The crisis was attributed
to growing consumption rates and economic developments, declining
investments in oil and gas sectors owing to political instability and poor
strategic planning for managing demands (Park 2015). It resulted in an
increase of oil and gas imports to meet energy shortages as well as outrage
power cuts (Kingsley 2014) which were accompanied by severe civil society
protests (Hegazy 2015).
The modification of energy regulation led to more private investments in the
fossil energy as well as in the RE sector. In 2008 the Egyptian government
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and BP Egypt established the Pharaonic Petroleum Company (PhPC) as a joint
venture to enhance the business with natural gas. BP has been exploring the
Nile Delta as well as the Western Desert and found new reserves in the years
2011 and 2015 (BP). There have also been new oil discoveries in the last
years, maintaining a stable level of exploration. However, since the country’s
debts are partly payed with the export of crude oil, the output of the refineries
declined by almost 28% between 2009 and 2013 (Hegazy 2015).
Regarding renewable energies, the government launched a feed-in tariff
scheme in the year 2014. Governmental policies include paying set tariffs for
RE, and Build-Own-Operate and Build-Operate-Transfer tenders for more
competitive bidding by developers. As incentives it includes exemptions from
customs and sales taxes on all RE equipment as well as allocating land to
private companies working in wind and solar fields. These policies result in
an attraction of local and international investors as well as funding institutions
to participate in solar and wind projects (NREA (n.d.)a).
Another critical milestone of the energy reform is the issuance of the
electricity law in the year 2015. The new law allows for the private sector to
participate in the production and sale of electricity limiting the governmental
monopoly to the transfer of electricity (EgyptEra (n.d.)d). As an outcome of
this law, Karm solar company was granted the first license to produce and
sell electricity off-grid from solar energy to private sector companies with a
capacity of 1 MW (Knight 2015). To achieve the set target of increasing the
share of RE, several wind and solar projects are under development often in
cooperation with western countries or international organisations (AfDB
2012). To expand solar energy generation, several loans are offered from
financial institutions to the Egyptian government including the World Bank
and African Development Bank (NREA (n.d.)b). The first solar plant was
constructed at Kuraymat starting in the year 2010 through an international
grant from Global Environment Facility (GEF) (AfDB 2012).
Besides wind and solar energy Egypt is also exploring the potential for nuclear
energy. Egypt's nuclear plans were put on hold after the accident in Chernobyl
in the year 1986. In 2015, Egypt signed an agreement with Russia on building
a 4,800 MW nuclear power plant at El Daaba (Eleiba 2015).
Egypt is also extending its use of coal. In April 2014, the government agreed
to the use of coal for industrial purposes, facilitating producers to start the
conversion of their facilities. In May 2015, the Industrial Development
Authority announced that the majority of cement plants (90%) have decided
to shift to coal use to be able to increase their production. In the years before
the cement industry was confronted with at limited provision with natural gas
forcing them to reduce its output (Oxford Business Group). The decision to
allow imports of coal was very controversial, facing protests from civil society
as well as opposition of the Environmental Minister of this period Laila
Iskandar (Masr 2015).
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Besides diversifying energy sources, the government is also attempting to
adjust low energy prices and increase the motivation for energy efficiency. In
2013, the Egyptian government spent 7 per cent of the GDP on subsidies for
fuel. In combination with the economic crisis these costs have contributed to
the growing deficit, which reached about 12 per cent of GDP in 2013
(Energypedia 2015). In order to alleviate this burden, electricity prices were
increased in the year 2014 as part of a five-year plan which aims to start
generating profits from electricity, which was at that time sold for less than
half of its production costs (Energypedia 2015; Reuters 2014).

5.

Discussion

In this section we want to compare the changes of the energy sector in the
three countries mainly focusing on the role of the three actor groups and their
interplay. We will draw on categories elaborated in chapter 2.

Availability of resources
One point which seems to be of crucial importance for the respective structure
of the energy sector is the availability of national energy resources. Regarding
national fossil resources, Germany could only rely on coal, which was getting
in the focus of critical environmental debates about “Waldsterben” caused by
acid rain. Motivated by the oil crisis in the 1970s, the German government
aimed for a higher independence from oil imports, at first favoring nuclear
power as “clean energy”. Only the ongoing protests and the nuclear accident
in Chernobyl led to a gradual shift towards biomass, wind and solar energy
as RE resources. In comparison, Egypt was a net exporter of oil and gas for
a long period of time and can still rely on these fossil resources for self-supply.
Additionally, it had – equally as Brazil – favourable conditions to use
hydropower as a main source for electricity production. Brazil also has oil and
gas reserves which are used to cover the national demand. The government
decided in an early stage to explore the potential of using hydropower and
focused on the use of biomass for fuel production. Brazil has been the only
country which has consequently established bio-ethanol production while
other countries as the US failed in realising similar plans. In contrast, the
considerable natural potentials for wind and solar energy use in Brazil and
Egypt have only recently been started to be exploited.
This comparison shows that the three countries were to a different extent
confronted with pressure to explore alternative energy sources beyond fossil
energies and were able to explore different natural potentials. The availability
of natural resources is also discussed in literature comparing e.g. the different
development of the Dutch and the Danish energy sector. While the
Netherlands could partly rely on national gas fields, this was not the case in
Denmark which started earlier in supporting the development of the wind
energy sector (Kamp 2008).
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The role of government
In Brazil as well as in Egypt there was early support for research and
development regarding the potential of solar energy in the 1970s, quite
comparable to Germany. Egypt and Brazil supported R&D activities regarding
solar and wind energy in an early stage (1970s) but unlike Germany they did
not complement it with further measures of protecting technology
development in niches or policies for market formation. Only in the 2000s
feed-in-tariffs and incentives for the production of solar and wind energy were
introduced. In contrast, Brazil put a strong emphasis on R&D and market
creation for biofuel production from ethanol and closely linked technical
developments in the automobile sector in the 1970s and 1980s up till today.
Also compared to other European countries it seems that Germany is one of
the countries which followed the goal of establishing a RE sector rather
consequently with a well-balanced policy mix and regular adaptions of the
regulative frame (Mautz 2007). Taking a closer look however, it gets rather
clear that the policy design continuously was an issue of political conflict and
negotiation with several moments of policies (as e.g. the fade out of nuclear
power) being revised due to pressure from big energy utilities and differing
interests between the ministry for environment on the one side and for
economics on the other side (Lipp 2007).
The main priority in Egypt and Brazil was to meet the fast growing energy
demand. During the autocratic regimes energy was highly subsidised.
Keeping the costs for a basic supply with food, energy and public services
relatively low, was part of the stabilisation strategy of these regimes. These
subsidies were important from a social perspective but they promoted waste
of energy and did not support efforts for higher energy efficiency in industry
(Luomi 2014; Hegazy 2015). In both countries social protests linked to
energy crises played an important role for the start of democratisation
processes.
Brazil and Egypt also show similar patterns of nationalising the energy sector
in the 1960s and 1970s followed by a gradual opening of the markets for
private capital in the 1990s. Also in Germany liberalisation of the energy
market took place end of the 1990s which, however, only slowly – and due
to measures of market formation for renewable energies and other regulatory
measures – led to an entry of new companies on the market. Privatisation
and liberalisation of the electricity and/ or the energy sector as a whole in the
three countries are part of a global trend at the end of the 20th century.
Besides global tendencies of liberalisation there are other international
regulations all three countries are embedded in and affected by to some
extent. The United Nations Framework Convention on Climate Change
(UNFCCC) was the basis for several international Climate Conferences and
the ratification of the Kyoto Protocol by almost 200 countries. This protocol
encompasses mandatory goals for global CO2-reduction and reduction goals
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for all the states which ratified the protocol (including Germany, Brazil and
Egypt). The Clean Development Mechanisms (CDM) offers options for
emerging and late industrialised countries to get support for the development
of their RE sector. Studies show, however, that accompanying frame work
conditions as abolishing subsidies for fossil energies, opening the energy
markets and removing institutional barriers for the dissemination of
renewables are necessary for an effective cooperation in this field. Since the
mid-2000s Brazil and Egypt have benefitted from international capital for the
production of renewable energies based on the CDM (Sterk et al. 2007).

The role of the private sector
Since the provision of energy is part of the basic services – as provision with
water, education and health facilities - the development of the private sector
in this field is mostly closely linked to national and international political
strategies. For a long time, early industrialised countries followed the
paradigm of a centralised energy supply, guaranteed by big state owned
utilities. Via colonial politics this paradigm was also exported to Latin America,
Asia and Africa. Linked to the rise of neoliberalism a global shift towards
privatisation of major infrastructure systems (energy, water, transport) took
place at the beginning of the 1990s. At first this process favoured existing big
utilities and only gradually allowed the entrance of new actors. By now many
of the major energy providers are operating on a multinational scale.
Comparing the three countries, only in Germany the dominant paradigm was
challenged by a radical new paradigm of decentralised energy supply
organised by a multitude of actors linked to more democratic forms of
planning and implementing technology. Protection of environment and
climate were the guiding principles of this movement which was the basis for
the foundation of start-ups in the wind and solar sector and energy
cooperatives. Even if the idea of decentralisation has lost its importance in
the 2000s with the implementation of bigger wind, solar and bioenergy parks,
it cannot be overseen that the number of energy providing facilities has risen
to a great extent since the 1990s. The aspect of democratisation is best
expressed by the fact that by 2017 over 800 citizen cooperatives for
renewable energies have been founded in Germany (Bundesgeschäftsstelle
Energiegenossenschaften), stressing the point that technical innovations are
often linked to social innovations.
The situation in Brazil and Egypt was quite different since the production of
RE - in Brazil as well as in Egypt via huge hydropower plants and in Brazil
additionally via the production of biofuel – was initiated by the government
and implemented in partnerships with big (partly multinational) companies,
following the centralised paradigm. In contrast to Germany the basis for these
technological developments was not a holistic vision of a sustainable, more
emancipatory, technological trajectory. Both technologies are linked to
severe sustainability problems as destruction of natural biodiversity and
relocation of natives in the case of hydropower and social and ecological
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problems of intensive monoculture in the case of biofuel. In Brazil the path of
using sugarcane from large scale agriculture met the interests of powerful
land owners and the sugar and ethanol industry linked to them. Aggressive
lobbying by the agribusiness sector can clearly be detected in governmental
policies and investments through the decades (e.g. the 30’s, 70’s, and 80’s)
(Leme 2004; Oliveira 2002).
The increase of wind and solar energy plants in Egypt and Brazil since the
2000s followed another pattern than in Germany. The companies are often
based on multinational corporations and install wind or solar parks of
considerable size. In contrast to the small German start-ups which still had
to develop the technologies, companies in Brazil and Egypt were able to take
up existing mature technologies. International and national climate goals play
a certain role for fostering the wind and solar sector but also the motive to
diversify energy production and to ensure security of energy supply. In
contrast to Germany, the alternative paradigm of decentralised – more
emancipatory - energy production does not seem to be of major importance
in Brazil and in Egypt. Since 2010 activities in small niches have been started
in Brazil, often initiated by international NGOs, which support decentralised
energy supply by private homes or small companies, mostly in remote rural
areas.

The role of civil society
As described in section 4.1 many of the German governmental and
entrepreneurial actions taken in the energy sector originate from a powerful
environmental civil society movement which goes back to the 1970s and
1980s. The continuous discursive process included protest in form of
manifestations, campaigns and blockades (e.g. of transports with nuclear
material) and lobbying. Rootes (Rootes 2004) points out that “the balance of
environmental movement actions has shifted from highly visible protests to
lobbying and ‘constructive engagement’ with governments and corporations,
much of which is publicly invisible but which, no less than more public forms
of protest, established economic and social relationships and cultural
understandings”. The close link between the social movement and innovative
economic developments as cooperatives and start-ups of solar and wind
production was already described in the former section. Another example is
that Greenpeace, one of the major German environmental NGOs was one of
the first providers of “green electricity” in 1999.
In Brazil planning and construction of big hydropower and nuclear plants were
also accompanied by civil society protests. In 2016, the Movement of People
Affected by Dams (MAB) succeeded for the first time to stop the construction
of a big hydropower plant. Alonso et al. (Alonso et al. 2005) point out that
also in Brazil the movement changed their strategy from organising public
protests to preference for lobbying through professional associations, often
combined with scientific expertise. In Egypt bigger civil society protests so
far mainly focused on social issues (“bread riots”, protests against the
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reduction of subsidies and power cuts). The protests “Egyptians against coal”
in 2013 which were mainly motivated by the fear of health risks, indicate a
shift of perspective of civil society engagement, which might be linked to the
rise of the middle classes. Prior research also shows that Egyptians are aware
of environmental problems, yet a “brown agenda” (e.g. issues of poverty and
pollution in cities) dominates rather than a “green agenda” (e.g. issues of
global warming) (Alden 2004). Regarding Brazil and Egypt it is important to
consider that the development of civil society organisations was limited by
the autocratic regimes in both countries, in Brazil till the beginning of the
1980s, in Egypt till 2011.

Interplay between the stakeholder groups
In Germany advocacy coalitions of NGOs with a broad range of societal actors
as scientists, entrepreneurs and delegates from parliament were of vital
importance for a transition towards a more sustainable energy sector (Kamp
2008; Young, Hager 2011). As described above, environmental groups have
undergone a process of institutionalisation by getting more specialised and
professional and shifting towards less confrontational tactics in collaborating
with governments and businesses (Rootes 2003; Bosso 2004). Many
environmental NGOs began to cooperate with scientists, lawyers, and
professionals, and focused on activities as lobbying and taking controversial
issues to court. Progressive actors within different institutions could rely on
public mobilisation in crucial situations as e.g. attempts to abolish the feedin-tariff, the revision of the nuclear fade out etc. (Vasi 2009). Several studies
have shown that the strength of supportive social movement organisations
has an impact on decisions of policy makers on the local level but also at the
state and national levels (Cress, Snow 2002; Andrews 2001; Soule, Olzak
2004).
On the other side one has to attest a certain openness of the German political
opportunity structures which – even if sometimes with a long time lag –
reacted for example to the growing opposition to nuclear power. The nuclear
accidents Chernobyl and Fukushima played an important role as political
windows of opportunity for more radical changes. However - as the
comparison with other European countries which did not take similar
measures shows – those changes were only possible at that moment of time
because the ground for the technological shift had already been prepared.
For Brazil Alonso et al. (Alonso et al. 2005) describe growing permeability of
political and administrative institutions to demands of civil society
organisations during the process of re-democratisation, including
environmental issues. During mobilisation for the Constituent Assembly the
strategy of the National Front for Ecological Action was to influence
representatives directly by offering visits to conservation areas. Following this
strategy, it was supported by liberal and conservative representatives
regarding some topics which were integrated in the environmental chapter of
the 1988 Constitution (e.g. protection measures for the rain forest and
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genetic diversity, environmental education, environmental impact
assessment for economic activities, including the site of nuclear plants).
Concerning energy issues it seems however, that the movement did not
succeed in shifting from a protesting mode to a strategic vision – and
respective allies - how the rising energy demand could be met in alternative
ways.
Alonso et al. (Alonso et al. 2005) point out that the conservationist wing of
the environmental movement which was focusing on protection of flora and
fauna could more easily find allies in the phase of setting up the new
constitution and environmental legislation. The fact that the more progressive
socio-environmental wing which was posing fundamental questions of the
capitalistic system lost importance in this phase, might explain why more
progressive positions which could have been the basis for a more radical
paradigm shift regarding energy provision played a minor role.
In the first years the Workers’ Party was in office (beginning of the 2000s),
activists collaborated intensely with the federal administration, with the hope
that those participatory innovations that the Workers’ Party had carried out
on a local level during the previous decade, would be scaled up. However,
after some years, many activists distanced themselves from the Workers’
Party due to corruption scandals and a conservative economic policy. The last
years of the Lula and especially of the Rouseff Presidency showed an
environmental rollback in favor of economic development. Milestones are the
alteration of the Forest Code (due to pressure from the agribusiness) which
was quite successful in protecting rainforests, permission to build 30 new big
hydroelectric dams till 2020, and changes to the Mining Code authorising
mining on federally protected indigenous lands (Hurwitz 2012). So far there
are no signs that environmental issues will be put higher on the agenda by
the conservationist presidency which took over power in 2016.
Since civil society organisations are still rather weak in Egypt, so far there
have been no advocacy coalitions pushing environmental issues. The
introduction of the use of coal which was accompanied by civil society protests
had the potential for this kind of collaboration since the environmental
minister of this time also voted against this political measure. However, it
seems at this point of time, the social movement was not influential enough
to be able to support environmental and health concerns in the face of strong
economic interests.

Conclusion
Since the 1970s, the energy sectors in the three countries have undergone
considerable transitions. While some of the changes – as the trend towards
privatisation of the energy sector – are following a global trend, all countries
show special features which are linked to their natural resource base and
characteristics of their political, economic and social development as the level
of democratisation as well as growth of population and industry. Traditionally,
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the national governments were responsible for energy provision, resulting in
strongly regulated, centrally organised energy sectors which were based on
fossil fuels or – as in the case of Egypt and Brazil - on large scale hydropower
and biomass use. This centralised paradigm was only questioned in Germany
by a strong civil society movement which succeeded in building advocacy
coalitions supporting a shift towards a more decentralised energy supply
based on RE sources as wind, sun and biomass. This shift was only possible
through a – partly highly contested - policy mix which supported the
development and market access of a new economic sector. In Brazil and
Egypt changes towards diversification of the energy mix were motivated by
international regulation and funding options as well as the objective to be
able to deal with the growing energy demand.
The analyses of energy transitions in the three countries confirm that the
development of technical trajectories can only be understood by considering
political and socio-economic context conditions as a policy lever. The role of
the three stakeholder groups – government, private and civil society actors
– in this kind of processes has been confirmed. However, influence of civil
society depends on the openness of the political system and the successful
formation of coalitions of interest.

Acknowledgement: The authors thank The German Academic Exchange
Service (DAAD) and the Science and Technology Development Fund (STDF)
in Egypt for funding the international exchange within the GE-SEED program.

31

Literature
ABRADEE (Brazilian Association of Electrical Energy Distributors), Visao
Geral do Setor Elétrico no Brasil, 2016.
[http://www.abradee.com.br/setor-eletrico/visao-geral-do-setor;
25.07.2017]
African Development Bank (AfDB), Clean Energy Development in Egypt,
2012.
[http://www.afdb.org/fileadmin/uploads/afdb/Documents/PolicyDocuments/Cata%20Energie%20Anglais.pdf; 21.07.2017].
Alden, H.M. 2004. Review of [People and Pollution: Cultural Constructions
and Social Action in Egypt by Nicholas S. Hopkins, Sohair R. Mehanna
and Salah el-Haggar]. In: The Arab Studies Journal 11/12, no. 2/1:
181-184.
Alonso, A., Costa, V., Maciel, D. 2005. The formation of the Brazilian
environmental movement. IDS Working Paper 259. Institute of
Development Studies, Brighton (UK).
[http://sociologia.fflch.usp.br/sites/sociologia.fflch.usp.br/files/Angela
_The%20formation%20of%20Brazilian%20environmental%20movem
ent.pdf; 24.07.2017].
Andrade, E.T., Carvalho, S.R.G., Souza, L.F. 2009. Programa do Proálcool e
o Ethanol no Brasil. In: ENGEVISTA 11/2: 127-136.
[http://www.uff.br/enzimo/arquivos/arqix001.pdf; 26.08.2016].
Andrews, K. 2001. Social Movements and Policy Implementation: The
Mississippi Civil Rights Movement and the War on Poverty 1965-1971.
In: American Sociological Review 66: 71-95.
Arbeitsgemeinschaft Energiebilanzen e.V. (AGEB) 2017. Energieverbrauch in
Deutschland im Jahr 2016. [http://www.ag-energiebilanzen.de/20-0berichte.html; 01.06.2017].
Bahgat, G. 2013. Egypt’s Energy Outlook: Opportunities and Challenges. In:
Mediterranean Quarterly 24/1: 12-37.
Barros, P.S., Schutte, G.R., Pinto, L.F.S. 2012. Além da Autossuficiencia: o
Brasil como protagonista no setor energético. 1725 Textos para
discussão. IPEA. Brasília.
[http://repositorio.ipea.gov.br/bitstream/11058/1187/1/TD_1725.pdf
; 26.08.2016].
Blazejczak, J. et al. 1999. Umweltpolitik und Innovation. Politikmuster und
Innovationswirkungen im internationalen Vergleich. In: Innovationen
und Umwelt. P. Klemmer (Hrsg.). Analytica. Berlin: 9-33.
Bosso, C. 2004. Environment, Inc. University Press of Kansas. Lawrence.
Brazil 1975. Decreto nº 76.593, de 14 de Novembro de 1975. In: Coleção
das Leis da República Federativa do Brasil de 1975. Departamento de
Imprensa Nacional. Brasília.
[http://www2.camara.leg.br/legin/fed/decret/1970-1979/decreto76593-14-novembro-1975-425253-publicacaooriginal-1-pe.html;
25.07.2016].
British Petroleum (BP). [www.bp.com; 31.07.2017].
32

Bundesgeschäftsstelle Energiegenossenschaften,
[https://www.genossenschaften.de/bundesgesch-ftsstelleenergiegenossenschaften; 23.7.2017].
Burstein, P., Linton, A. 2002. The Impact of Political Parties, Interest
Groups, and Social Movement Organizations on Public Policy: Some
Recent Evidence and Theoretical Concerns. In: Social Forces 81: 80408.
CEMIG (Companhia Energética de Minas Gerais S.A.) 2012. História da
Eletricidade no Brasil. [http://www.cemig.com.br/ptbr/a_cemig/Nossa_Historia/Paginas/historia_da_eletricidade_no_brasi
l.aspx; 14.08.2016].
CEPEL (Convênio entre o Centro de Pesquisas de Energia Elétrica) &
CRESESB (Centro de Referência para as Energias Solar e Eólica
Sérgio de Salvo Brito) 2014. Manual de Engenharia para
Fotovoltaicos.
[http://www.cresesb.cepel.br/publicacoes/download/Manual_de_Enge
nharia_FV_2014.pdf; 09.08.2016].
Choucri, N., Heye, C., Lynch, M. 1990. Analyzing Oil Production in
Developing Countries: A Case Study of Egypt. In: The Energy Journal
11/3: 91-116.
Committee on Climate Change 2014. The IPCC Report and the UK 2050
target. [https://www.thecc.org.uk/2014/11/25/the-ipcc-report-andthe-uk-2050-target/; 31.07.2017].
Cress, D., Snow, D. 2000. The Outcomes of Homeless Mobilization: The
Influence of Organization, Disruption, Political Mediation and Framing.
In: American Journal of Sociology 105: 1063-1104.
Croker, A. 2013. Renewable energy in Egypt: Hydro, Solar and Wind.
[http://www.nortonrosefulbright.com/knowledge/publications/74735/
renewable-energy-in-egypt-hydro-solar-and-wind; 21.07.2017].
Dalton, R. 2005. The Greening of the Globe? Crossnational Levels of
Environmental Group Membership. In: Environmental Politics 14:
441-59.
Deutsche Presse-Agentur (dpa) 11.05.2016. Warum es am Muttertag einen
Ökostrom-Rekord gab.
[https://www.welt.de/wirtschaft/energie/article155254599/Warumes-am-Muttertag-einen-Oekostrom-Rekord-gab.html; 01.06.2017].
Deutsche Welle 14.05.2016. Protesters take over German coal mine, block
power plant. [http://www.dw.com/en/protesters-take-over-germancoal-mine-block-power-plant/a-19258572; 24.7.2017].
EgyptEra (n.d.)a, [http://egyptera.org/ar/curr_egy.aspx; 25.7.2017].
EgyptEra (n.d.)b, [http://egyptera.org/ar/elec_gen_egy.aspx; 25.7.17].
EgyptEra (n.d.)c, [http://egyptera.org/ar/t3reef.aspx; 22.07.2017].
EgyptEra (n.d.)d, [http://egyptera.org/Downloads/Laws/law2015.pdf;
24.7.17].

33

El-Bahay, S. 1998. Umweltschutz in Ägypten – realistische Forderung oder
Utopie? In: Internationale Hochschulschriften 293. Waxmann.
Münster.
Eleiba, A. 2015. Tapping nuclear power. The construction agreement for AlDabaa nuclear reactor heralds a new phase in Egyptian-Russian
relations. [http://weekly.ahram.org.eg/News/14868.aspx 24.7.2017].
Energypedia 2015. Egypt Energy Situation.
[https://energypedia.info/wiki/Egypt_Energy_Situation; 24.7.2017].
Ericsson, W., Maitland, I. 1989. Healthy Industries and Public Policy. In:
Industry Vitalization. M.E. Dutton (Hrsg.). Pergamon Press. New York.
Fainguelernt, M.B. 2016. The historical trajectory of the Belo Monte
hydroelectric plant's environmental licensing process. In: Ambiente &
Sociedade 19/2: 245-264.
[http://www.scielo.br/pdf/asoc/v19n2/1809-4422-asoc-19-0200245.pdf; 16.06.2017].
Federal Government of Germany. Perspectives for Germany. Our Strategy
for Sustainable Development.
[https://www.bundesregierung.de/Content/EN/StatischeSeiten/Schw
erpunkte/Nachhaltigkeit/Anlagen/perspektives-for-germanylangfassung.pdf;jsessionid=EF377B5F097F22B2376064B5D2D45C77.
s3t1?__blob=publicationFile&v=1; 06.06.2017].
Georgy, R., Soliman, A. 2007. Energy Efficiency and Renewable Energy:
Egypt - National Study,
[https://gisee.ru/upload/iblock/159/159875d8f56ac0c858f108bf22ea
2286.pdf; 21.07.2017].
Greenpeace 2016. Hidrelétrica no Tapajós está cancelada.
[http://www.greenpeace.org/brasil/pt/Noticias/Hidreletrica-noTapajos-esta-cancelada/; 08.08.2016].
Haddad, J. 2005. A lei de eficiência energética e o estabelecimento de
índices mínimos de eficiência energética para equipamentos no Brasil.
In: Revista Brasileira de Energia 11/1.
[http://new.sbpe.org.br/artigo/lei-de-eficiencia-energetica-e-oestabelecimento-de-indices-minimos-de-eficiencia-energetica-paraequipamentos-no-brasil/; 05.08.2017].
Hall, D., Nguyen, T.A. 2017- Electricity Liberalisation in Developing
Countries. In: Progress in Development Studies 17/2: 99–115.
[http://journals.sagepub.com/doi/pdf/10.1177/1464993416688824;
31.07.2017].
Hancock, K. 2015. The expanding horizon of renewable energy in subSaharan Africa: Leading research in the social sciences. In: Energy
Research and Social Science 5: 1-8.
Hegazy, K. 2015. Egypt’s Energy Sector: Regional Cooperation Outlook and
Prospects of Furthering Engagement with the Energy Charter.
[http://www.energycharter.org/fileadmin/DocumentsMedia/Occasiona
l/Egypt_and_the_Charter.pdf; 21.07.2017].

34

Huber, J. 2005. Technological Environmental Innovations. In: Der Hallesche
Graureiher: Forschungsberichte des Instituts für Soziologie
Universität Halle-Wittenberg 1: 1-15.
Hurwitz, Z. 2012. Dirty Business in Brazil: Rousseff Backslides on the
Environment. In: Journal NACLA Report on the Americas 45: 17-22.
[https://nacla.org/article/dirty-business-brazil-rousseff-backslidesenvironment; 25.7.2017].
ILUMINA (Instituto de Desenvolvimento Estratégico do Setor Energético).
População reage a cobrança indevida. [http://ilumina.org.br/populaoreage-a-cobrana-indevida-heitor-scalambrini-costa-professoradjunto-da-universidade-federal-de-pernambuco-o-modeloimportado-utilizado-para-reestruturar-o-setor-elea/; 05.08.2016].
International Bank for Reconstruction and Development/ The World Bank
and the International Energy Agency 2017. Global Tracking
Framework. Progress toward Sustainable Energy. In: Sustainable
Energy for all. Washington D.C.
[http://www.se4all.org/sites/default/files/GTF%20Executive%20Sum
mary%202017.pdf; 25.7.2017].
International Energy Agency (IEA) 2013a. Energy Balances of Non-OECD
Countries. OECD/IEA. Paris. [https://doi.org/10.1787/energybalnonoecd-2013-en.]
International Energy Agency (IEA) 2013b. World Energy Outlook 2013.
OECD/IEA. Paris. [https://doi.org/10.1787/weo-2013-en.]
IÖW (Institut für Ökologische Wirtschaftsforschung) 2001. Politische
Strategien für eine nachhaltige Dynamik sozial-ökologischer
Transformationen. IÖW. Berlin.
Itaipu Binacional 2016. Sustainability Report 2015.
[https://www.itaipu.gov.br/sites/default/files/RS2015_English_VF_14
1216.pdf; 16.06.2017].
Jacobsson, S., Lauber, V. 2006. The politics and policy of energy system
transformation — explaining the German diffusion of renewable
energy technology. In: Energy Policy 34:256–276.
Kamp, L.M. 2008. Socio-technical analysis of the introduction of wind power
in the Netherlands and Denmark. In: Int. J. Environmental
Technology and Management 9, no. 2/3: 276–293.
Kemfert, C. 2004. Märkte unter Strom – die Folgen der
Strommarktliberalisierung. In: Einblicke 02/03: 33-36.
Kemp, R., Schot, J., Hoogma, R. 1998. Regime shifts to sustainability
through processes of niche formation: the approach of strategic niche
management. In: Technology Analysis and Strategic Management
10/2: 175–195.
Kingsley, P. 2014. Egypt suffers regular blackouts due to worst energy crisis
in decades.
[https://www.theguardian.com/world/2014/aug/20/egypt-blackoutsenergy-crisis-power-cuts; 21.07.2017].

35

Knight, L. 14.10.2015. KarmSolar, First Egyptian Company to Get License
for Off-girs Solar Power Plant.
[http://www.wamda.com/memakersge/2015/10/karmsolar-firstlicense-solar-power-off-grid; 24.07.2017].
Kriesi, H., Koopmans, R., Duyvendak, J., Giugni, M. 1995. New Social
Movements in Western Europe. University of Minnesota Press.
Minneapolis.
Kucinski, B. 1995. The Privatization of Brazil’s Electricity Sector, Latin
American Information Services Inc. New York.
[http://kucinski.com.br/pdf/livros_PrivatizationeletricityWeb.pdf;
24.07.2017].
Kuramoto, R.Y.R., Appoloni, C.R. 2002. Uma Breve História da Política
Nuclear Brasileira. In: Cad. Brás. Ens. Fís. 19/3: 379-392.
Leme, R.M. 2004. Álcool combustível derivado da cana-de-açúcar e o
desenvolvimento sustentável. In: ENCONTRO DE ENERGIA NO MEIO
RURAL 5.
[http://www.proceedings.scielo.br/scielo.php?script=sci_arttext&pid=
MSC0000000022004000100007&lng=en&nrm=abn; 30.6.2017].
Lipp, J. 2007- Lessons for effective renewable electricity policy from
Denmark, Germany and the United Kingdom. In: Energy Policy 35:
5481-5495.
Lounsbury, M., Hirsch, P., Ventresca, M. 2003. Social Movement, Field
Frames and Industry Emergence: A Cultural-Political Perspective on
US Recycling. In: Socio-Economic Review 1: 71-104.
Luomi, M. 2014. Sustainable Energy in Brazil: Reversing Past Achievements
Or Realizing Future Potential. In: OIES Papers. Oxford Institute for
Energy Studies. [https://www.oxfordenergy.org/wpcms/wpcontent/uploads/2014/08/SP-34.pdf; 24.07.2017].
MAB (Movement of People Affected by Dams) 2016. Belo Monte: About the
Dam.
[http://www.mabnacional.org.br/en/amazonia/belomonte/sobre_a_b
arragem; 28.07.2016].
Malaguti, G.A. 2009. Regulação do setor elétrico brasileiro: da formação da
indústria de energia elétrica aos dias atuais. In: Textos para
discussão. UFF/Economia. Niterói.
[http://www.uff.br/econ/download/tds/UFF_TD254.pdf; 26.08.2016].
Markard, J., Truffer, B. 2006. Innovation processes in large technical
systems: Market liberalization as a driver for radical change? In:
Research Policy 35: 609-625.
Masr, M. 13.05.2015. Egypt to rely on coal for 25-30% of energy.
[https://www.madamasr.com/en/2015/05/13/news/u/egypt-to-relyon-coal-for-25-30-of-energy/; 21.7.2017].
Mautz, R. 2007. The Expansion of Renewable Energies in Germany between
Niche Dynamics and System Integration – Opportunities and
Restraints. In: Science, Technology & Innovation Studies 3/2.: 113131.
36

McDermott, A. 2012. Egypt from Nasser to Mubarak: a flawed revolution,
Routledge. London.
ME (Ministry of Environment of Brazil) 2012. Conheça o Plano de Ação para
Produção e Consumo Sustentáveis. Portal Brasil. Brasília.
[http://www.brasil.gov.br/meio-ambiente/2012/10/conheca-oplano%20de-acao-para-producao-e-consumo-sustentaveis;
13.05.2017].
ME (Ministry of Environment of Brazil) 2014. Produção e consumo
sustentáveis são tema de seminário em Brasília (DF). Portal Brasil.
Brasília. [http://www.brasil.gov.br/meioambiente/2014/08/producao-e-consumo-sustentaveis-sao-tema-deseminario; 13.05.2017].
Melo, É., de Neves, E.M., Pazzini, L.H.A. 2011. The Brazilian Electricity
Model: An Overview of the Current Structure and Market Design. 8th
International Conference on the European Energy Market. Zagreb,
Croatia. [http://www.elbiamelo.com.br/site/wpcontent/uploads/2011/06/Paper-Brazilian-Model-Finalx.pdf;
24.07.2017].
Mez, L. 1987. Von den Bürgerinitiativen zu den Grünen. In: Neue soziale
Bewegungen in der Bundesrepublik Deutschland. R. Roth, D. Rucht
(Hrsg.). Campus. Frankfurt: 263-276.
Ministry of Planning 2015. Egypt’s sustainable Development Strategy: 2030
and medium term investment framework 2014/2015 – 2018/2019,
2015. [http://www.mop.gov.eg/Vision1.pdf; 21.07.2017].
MME (Brazilian Ministry of Mines and Energy) 2015. Brasil lança Programa
de Geração Distribuída com destaque para energia solar. MME.
Brasília. [http://www.mme.gov.br/web/guest/pagina-inicial/outrasnoticas/-/asset_publisher/32hLrOzMKwWb/content/programa-degeracao-distribuida-preve-movimentar-r-100-bi-em-investimentosate-2030; 07.07.2016].
MME (Ministry of Mines and Energies of Brazil) 2007. Biocombustíveis: 50
perguntas e respostas sobre este novo mercado. Comunicação
Institucional do Abastecimento da Petrobras. Brasília.
[https://www.agencia.cnptia.embrapa.br/Repositorio/matprima1_000
g7pcetcc02wx5ok0wtedt32e6jis7.pdf; 25.07.2016].
MME (Ministry of Mines and Energies of Brazil) 2017a. Boletim mensal de
monitoramento do setor elétrico – dezembro de 2016. MME. Brasília.
[http://www.mme.gov.br/documents/10584/4475726/Boletim+de+M
onitoramento+do+Sistema+Elétrico+-+Janeiro-2017.pdf/18c00330e3d9-4534-a9f1-73af3e989604; 26.07.2017].
MME (Ministry of Mines and Energies of Brazil) 2017b. Monthly Energy
Bulletin - Brazil, January 2017. Office of Strategic Energy Studies.
Brasília. [http://www.mme.gov.br/documents/10584/3580500/01++Monthly+Energy+Bulletin+%28October+2016++Brazil%29+%28PDF%29/04c29782-75db-4097-b96c88a71a4be23e; 21.07.2017].

37

MPOG (Ministry of Planning, Budget and Management) 2011. Censo
Demográfico 2010, Características da população e dos domicílio.
IBGE. Rio de Janeiro.
[http://biblioteca.ibge.gov.br/visualizacao/periodicos/93/cd_2010_car
acteristicas_populacao_domicilios.pdf; 28.07.2017].
NREA (n.d.)a. [http://www.nrea.gov.eg/english1.html; 18.07.2017].
NREA (n.d.)b. [http://www.nrea.gov.eg/english1.html; 20.07.2017].
NREA Annual Report 2010/2011.
[http://www.nrea.gov.eg/annual%20report/Annual_Report_English_2
010-2011.pdf; 18.07.2017].
Oliveira, J.A.P. 2002. The policymaking process for creating competitive
assets for the use of biomass energy: the Brazilian alcohol
programme. In: Renewable & Sustainable Energy Reviews 6: 129140.
Oxford Business Group (n.d.). Egypt's cement industry overcomes energy
challenge with coal.
[http://www.oxfordbusinessgroup.com/analysis/not-set-stonecement-producers-overcome-energy-challenges-using-coal;
21.7.2017].
Park, S. 2015. Energy in Egypt: Background and Issues.
[https://www.americansecurityproject.org/wpcontent/uploads/2015/03/Ref-0190-Energy-in-Egypt-Backgroundand-Issues.pdf; 21.07.2017].
Pottmaier, D., Melo, C.R., Sartor, M.N., Kuester, S., Amadio, T.M.,
Fernandes, C.A.H., Marinha, D., Alarcon, O.E. 2013. The Brazilian
energy matrix: From a materials science and engineering perspective.
In: Renewable and Sustainable Energy Reviews 19: 678–691.
Ratner, M. 2016. Natural Gas Discoveries in the Eastern Mediterranean.
[https://fas.org/sgp/crs/mideast/R44591.pdf; 21.07.2017].
Reuters 2014. Minister: Egypt raises electricity prices.
[http://english.alarabiya.net/en/business/2014/07/04/MinisterEgypt-raises-electricity-prices-.html; 24.07.2017].
Rootes, C. 2003. Britain. In: Environmental Protest in Western Europe. C.
Rootes (Hrsg.). Oxford University Press. Oxford: 20-58.
Rootes, C. 2004. Environmental Movements. In: The Blackwell Companion
to Social Movements. D. Snow, S. Soule, Kriesi H. (Hrsg.). Blackwell
Publishing. Oxford: 608-640.
Rootes, C. 2003a. The Transformation of Environmental Activism: An
Introduction. In: Environmental Protest in Western Europe. C. Rootes
(Hrsg.). Oxford University Press. Oxford, 2003a: 1-20.
Rosa, L.P. 2013. Nuclear Power Policy in Brazil. Climate Policy and Energy
Transition. 18th Reform Group Meeting. Salzburg - Freie Universität
Berlin. [http://http://www.polsoz.fuberlin.de/polwiss/forschung/systeme/ffu/veranstaltungen/termine/do
wnloads/13_salzburg/Pinguelli-Salzburg-2013.pdf; 25.07.2016].

38

Rucht, D., Roose, J. 2003. Germany. In: Environmental Protest in Western
Europe. C. Rootes (Hrsg.). Oxford University Press. Oxford: 80-108.
Saadi, N., Miketa, A., Howells, M. 2015. African Clean Energy Corridor:
Regional integration to promote renewable energy fueled growth. In:
Energy Research and Social Science 5: 130-132.
Scandelari, V. do R.N., Cunha, J.C. da. 2013. Ambidextrality and the
socioenvironmental performance of companies in the electroelectronic sector. In: Revista de Administração de Empresas 53/2:
183-198. [http://www.scielo.br/pdf/rae/v53n2/v53n2a06.pdf;
28.07.2017].
Schmid, E., Knopf, B., Pechan, A. 2015. Putting the German Ener-giewende
into Practice: An Analysis of Actors and Future Requirements for
Electricity Infrastructures. In: Energy Research and Social Science
11: 263–75.
Sine, W., Lee, B. 2009. Tilting at Windmills? The Environmental Movement
and the Emergence of the U.S. Wind Energy Sector. In:
Administrative Science Quarterly 54: 123-155.
Smith, J., Wiest, D. 2005. The Uneven Geography of Global Civil Society:
National and Global Influences on Transnational Association. In:
Social Forces 84: 621-52.
Soule, S., Olzak, S. 2004. When do Movements Matter? The Politics of
Contingency and the Equal Rights Amendment. In: American
Sociological Review 69: 473-98.
Sterk, W., Dienst, C., Harmeling, S., Schüwer, D. 2007. Renwable energy
and the clean development mechanism. Potential, Barriers and Ways
Forward. BMU/UBA. Berlin.
The World Bank. Annual GDP Growth (%).
[http://data.worldbank.org/indicator/NY.GDP.MKTP.KD.ZG;
24.07.2017].
The World Bank. Energy Use (kg of oil equivalent per capita).
[http://data.worldbank.org/indicator/EG.USE.PCAP.KG.OE?locations=
EG; 09.06.2017)].
The World Bank. GDP per Capita (current US$).
[http://data.worldbank.org/indicator/NY.GDP.PCAP.CD; 24.07.2017].
The World Bank. Population Growth (annual %).
[http://data.worldbank.org/indicator/SP.POP.GROW?locations=BR;
24.07.2017].
The World Bank 2013. World Development Indicators, Updated on 18
December 2013. [http://data.worldbank.org/data-catalog/worlddevelopment-indicators; 21.07.2017].
Tinoco, E. 2013. Inequality and its Role in the Egyptian Revolution.
[http://www.sciencespo.fr/psia/sites/sciencespo.fr.psia/files/Tinoco_E
steban_KSP_Paper_Award.pdf; 12.02.2018]
Toke, D. 2011. Ecological modernisation, social movements and renewable
energy. In: Environmental Politics 20/1: 60-77.
39

Toke, D., Lauber, V. 2007. Anglo-Saxon and German approaches to
neoliberalism and environmental policy: The case of Financing
renewable energy. In: Geoforum 38: 677–687.
Tolmasquim, M.T. 2016. Energia Renovável: Hidráulica, Biomassa, Eólica,
Solar, Oceânica / Mauricio Tiomno Tolmasquim (coord.). EPE. Rio de
Janeiro.
[http://www.epe.gov.br/Documents/Energia%20Renovável%20%20Online%2016maio2016.pdf; 29.07.2017].
U.S. Energy Information Administration (EIA). Brazil, Country Analysis Brief.
[https://www.eia.gov/beta/international/analysis.cfm?iso=BRA;
31.07.2017].
UNEP FI (UN Environment Programme Finance Initiative) 2010. Power
Sector. Chief Liquidity Series. Water-Related Materiality Briefings for
Financial Institutions 2. Geneve.
United Nations Statistics Division. MDG Indicators: Carbon dioxide
emissions (CO2), metric tons of CO2 per capita (CDIAC).
[https://mdgs.un.org/unsd/mdg/SeriesDetail.aspx?srid=751;
21.07.2017].
Vagliasindi, M., Besant-Jones, J. 2013. Power Market Structure. Revisiting
Policy Options. The World Bank. Washington D.C.: 161-174.
Vargas, J.I. 2007. Ciência em tempo de crise, 1974-2007. Editora UFMG.
Belo Horizonte.
Vasi, I.B. 2009. Social Movements and industry development: the
environmental movement’s impact on the wind energy industry, In:
Mobilization: An International Journal 14/3: 315-336.
Viola, E. 1992. O Movimento Ambientalista no Brasil (1971–1991): Da
Denúncia à Conscientização Pública Para a Institucionalização e o
Desenvolvimento Sustentável. In: Ecologia, Ciência e Política. M.
Goldenberg (Hrsg.). Revan. Rio de Janeiro.
Worldometers. Egypt Population (live).
[http://www.worldometers.info/world-population/egypt-population/;
24.07.2017].
Worldometers, Germany Population (live).
[http://www.worldometers.info/world-population/germanypopulation/; 09.06.2017].
WWF-Brasil 2012. Além de Grandes Hidreletricas: Políticas para fontes
renováveis de energia elétrica no Brasil. WWF-Brasil. Brasília.
[http://d3nehc6yl9qzo4.cloudfront.net/downloads/alem_de_grandes_
hidreletricas_sumario_para_tomadores_de_decisao.pdf; 24.07.2016].
Young, M., Hager, C. 2011. Grassroots Activism and the Institutionalization
of Renewable Energy Policy in Germany and the United States. APSA
Annual Meeting Paper. [http://ssrn.com/abstract=1901852;
09.06.2017].

40

Bisher veröffentlichte discussion paper des ZTG
Nr. 01/02

Susanne Schön, Dorothee Keppler, Brigitte Geißel: Gender und
Nachhaltigkeit. Sondierung eines unübersichtlichen Forschungsfeldes.

Nr. 02/02

Alexander
Peine,
Rainer
Haase,
Hans-Liudger
Dienel:
Prozessevaluation – Evaluation der interdisziplinären Zusammenarbeit
im Rahmen der Forschergruppe Sentha.

Nr. 03/02

Martina Schäfer: Kundenvielfalt erfordert
Untersuchung
der
Potenziale
von
Bioeinkaufsformen.

Nr. 04/02

Heike Walk: Global Governance – Hoffnung und Ernüchterung in der
internationalen Klimapolitik.

Nr. 05/03

Susanne Schön: Co-operation Management as a Part of Engineering
Education.

Nr. 06/03

Leon Hempel, Eric Töpfer: On the Threshold to Urban Panopticon?
Objectives and Results of the "Urbaneye" Project on the employment
of CCTV in Europe.

Nr. 07/03

Dörte Ohlhorst: Der Weg ist das Ziel... Radfernwanderwege als
nachhaltige Verknüpfung kontrastreicher Regionen.

Nr. 08/03

M. Schophaus, H. L. Dienel, C. F. von Braun: Von Brücken und
Einbahnstraßen.
Aufgaben
für
das
Kooperationsmanagement
interdisziplinärer Forschung.

Nr. 09/03

Leon Hempel, Hans-Liudger Dienel: Tele City Vision –Perceptions of ICT
and its Impacts on City Competition.

Nr. 10/03

Martina Schäfer, Benjamin Nölting, Lydia Illge: Zukunftsfähiger
Wohlstand.
Analyserahmen
zur
Evaluation
nachhaltiger
Wohlstandseffekte einer regionalen Branche.

Nr. 11/04

Gabriele Wendorf, Doris Felbinger, Bettina Graf, Sabine Gruner, Helga
Jonuschat, Olaf Saphöster: Von den Qualitäten des Wohnumfeldes zur
Lebensqualität?
Das
Konzept
des
„Atmosphärischen“
als
Ausgangspunkt einer integrierten Theorie.

Nr. 12/04

Susanne
Schön,
Benjamin
Nölting,
Martin
Meister:
Konstellationsanalyse. Ein interdisziplinäres Brückenkonzept für die
Technik-, Nachhaltigkeits- und Innovationsforschung.

Nr. 13/04

Jörg Potthast, Hans-Liudger Dienel: „Die Zeiten des natürlichen
Fortschritts sind vorbei.“ Verkehrssicherheit als Gegenstand von
Forschung und Politik. Vertiefung der SMARTBENCH-Teilstudie
Frankreich.

Nr. 14/04

Achim Brunnengräber, Kristina Dietz, Bernd Hirschl, Heike Walk:
Interdisziplinarität in der Governance-Forschung.

Nr. 15/05

Elke Baranek, Corinna Fischer, Heike
Nachhaltigkeit.
Reflektionen
über
Vereinbarkeiten.

Marktvielfalt – Eine
vier
verschiedenen

Walk: Partizipation
Zusammenhänge

und
und

41

Nr. 16/05

Dorothee Keppler: Nachhaltigkeitskompetenzen. Zur Bedeutung
geschlechtsspezifischer Kompetenzunterschiede für eine nachhaltige
Technikentwicklung.

Nr. 17/05

Tina Boeckmann, Pamela Dorsch, Frauke Hoffmann, Dörte Ohlhorst,
Ulrike Schumacher, Julia Wulff: Zwischen Theorie und Praxis.
Anregungen zur Gestaltung von Wissenschafts-Praxis-Kooperationen
in der Nachhaltigkeitsforschung.

Nr. 18/05

Benjamin Nölting, Tina Boeckmann: Struktur der Land- und
Ernährungswirtschaft in Brandenburg und Berlin – Anknüpfungspunkte
für eine nachhaltige Regionalentwicklung.

Nr. 19/05

Hans-Liudger Dienel: Grupy nieprofesjonalnych planistów i opinie
mieszkańców. Nowa metoda uczestnictwa mieszkańców na przykładzie
opracowania projektu dla jednej dzielnicy Berlina (Übersetzung
Bürgergutachen „Zukunft Sparrplatz” der Senatsverwaltung für
Stadtentwicklung Berlin 2001).

Nr. 20/05

Adina Herde: Kriterien
Konsumentenebene.

Nr. 21/05

Christin Wemheurer, Jens Eitmann: Coaching in der ökologischen
Landwirtschaft.

Nr. 22/05

Dorothee Keppler: Zur Evaluierung integrativer Arbeitsmarktkonzepte
für Menschen mit Benachteiligungen.

Nr. 23/06

Benjamin Nölting: Die Politik der Europäischen Union für den ländlichen
Raum. Die ELER-Verordnung, nachhaltige ländliche Entwicklung und
die ökologische Land- und Ernährungswirtschaft.

Nr. 24/06

Dorothee Keppler, Eric Töpfer: Die Akzeptanz
erneuerbarer Energien in der "Energieregion" Lausitz.

Nr. 25/07

Benjamin
Nölting,
Dorothee
Keppler,
Birgit
Böhm:
Ostdeutschlandforschung trifft Nachhaltigkeitsforschung - fruchtbare
Spannungsfelder für die Entwicklung neuer Perspektiven in
Ostdeutschland.

Nr. 26/08

Dorothee Keppler: "Das persönliche Engagement derer, die hier sind,
das ist doch das eigentlich Wertvolle". Die Bürgerausstellung als Forum
für die Stimmen von BürgerInnen zur Zukunft der Energieregion
Lausitz.

Nr. 27/08

Benjamin Nölting: Social-ecological research for sustainable agriculture
and nutrition.

Nr. 28/08

Christine Dissmann, Nina Gribat, Benjamin Nölting: Bilder des Wandels
– Wandel der Bilder. Analysen zu Ostdeutschland.

Nr. 29/09

Leon Hempel, Michael Carius & Carla Ilten: Exchange of information and
data between law enforcement agencies within the European Union.

Nr. 30/09

Benjamin Nölting, Silke Reimann, Carola Strassner: Bio-Schulverpflegung in Deutschland. Ein erster Überblick.

Nr. 31/11

Jochen Gläser, Grit Laudel: Life with and without coding. Two methods
of early-stage data analysis in theory-guided qualitative research.

für

eine

nachhaltige

Ernährung

und

auf

Nutzung

42

Nr. 32/12
Nr. 33/12

Nr. 34/13

Nr. 35/15
Nr. 36/15
Nr. 37/17
Nr. 38/17

Safaa Mohajeri, Daphne Reim, Martin Schönberg: Umgang mit den
Herausforderungen der Existenzgründung.
Benjamin Nölting, Martina Schäfer, Carsten Mann, Eva Koch:
Positionsbestimmungen zur Nachhaltigkeitsforschung am Zentrum Technik und
Gesellschaft.
Martina Schäfer, Dorothee Keppler: Modelle der technikorientierten
Akzeptanzforschung. Überblick und Reflexion am Beispiel eines
Forschungsprojekts
zur
Implementierung
innovativer
technischer
Energieeffizienz-Maßnahmen.
Jochen Gläser, Grit Laudel: The Three Careers of an Academic.
Houshmand E. Masoumi: Transformation of Urban Form and the Effects on
Travel Behavior in Iran.
Arbeitsgruppe Smart City (Hrsg.): Smart City: Zur Bedeutung des aktuellen
Diskurses für die Arbeit am Zentrum Technik und Gesellschaft.
Jonas van der Straeten, Sebastian Groh, Setu Pelz, Alexander Batteiger, Hannes
Kirchhoff, Natalia Realpe Carrillo, Martina Schäfer: From dualism to convergence
– A research agenda for energy access.

43

