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Abstract 
 
Energy is a basic need for humanity. The more a country is developed, the more it is dependent 
on energy sources. After the industrial revolution in 1850 in Europe simple one-to-one energy 
sources like human power, animal, wood, water and wind power, changed into the use of one-to-
many energy sources coming from fossil sources such as oil, gas and coal. This resulted in an 
accelerated development of the income of the people in these countries. Next to positive aspects 
of the development of energy there are negative aspects of non-renewable fossil sources causing 
pollution. Nuclear power energy appear to be a safety threat because of radioactivity. Therefore 
one searches  for new or renewable energy sources such as water-, wind-, bio- and sun energy. 
These sources seem to produce in a safer and less polluting way energy.  
Many countries depend on other countries for their need of energy. This creates vulnerable 
political situations, such as the dependency of European countries on gas from Russia and the 
dependency of the USA on oil of Arabian countries. The latter dependency was the main cause 
of the two Iraq wars in the last decennia (New York Times, period 2003-2008). Much of the 
energy people use comes from private energy companies. However, for these companies the 
cost-effect of new technological developments as wind, water and sun energy or biogases must 
be profitable.  
Non-renewable fossil sources, pollution, safety threats, political vulnerability, dependency of 
commercial privatized industries make the energy field complicated and complex. The many 
phenomena and actors in this field are in a complicated way related to each other by non-linear 
feedback loops. The consequence is that the system becomes a complex system. Easy sustainable 
solutions are hard to find and even more difficult to implement. The energy issue is a complex 
societal problem. In order to find new sustainable energy the problem has be to approached as a 
complex societal problem and handled along the lines of the field of methodology of societal 
complexity. Therefore the Compram methodology can be used. In the first step of the 
methodology experts of different fields with knowledge of different aspects of the energy 
problem are invited to discuss the problem. These can be experts with technological, 
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commercial, safety, human and political knowledge. Together with the facilitator they make a 
simulation model of the energy problem, in which all aspects of the problem are modelled and by 
doing this the problem will be defined. Then, in the second step of the Compram methodology, 
actors involved in the energy problem are invited to discuss the problem and give their opinion. 
In the third step, an agreement can be made in order to come to political decisions for 
implementing sustainable developments on energy. In step four, five and six of the Compram 
methodology respectively the interventions are discussed with others, implemented and 
evaluated.  
 
Keywords:  Sustainable Energy, Complex Societal Problem, Compram Methodology, Policy 
Making, Global Safety, Multidisciplinary Research Institute, OECD, Economy, Credit Crisis, 
Climate Change,  Decision Making, Sustainable Development 
 
 
1. Understanding, analyzing and handling societal complexity 
 
The energy problem is a complex societal problem. The society is more and more confronted 
with urgent, complicated problems that evolve to complex problems. Problems that differ from 
complicated problems because feedback loops between the different aspects of the problems can 
give rise to unpredictable outcomes (DeTombe, 1997; Van Dijkum, 1997). These problems 
exceed the boundaries of a scientific field and the way the science is organized on the 
universities. Handling the knowledge by discipline is a very fruitful and efficient way to work, 
however real life problems the society is confronted with exceed the boundaries of the 
knowledge the disciplines of science. These are problems like the complex societal problems in 
the Agro-industry (BSE; Foot- and Mouth disease; Fowl Plague), in the transportation sector 
(pollution, traffic-jam), in the healthcare sector (HIV/Aids (DeTombe, 2003; UNAIDS, 2000a, 
2000b; World Bank, 1999), bird-flu), concerning water affairs (floods and water quality), in the 
economic sector (credit crisis), on sustainable development like climate change and the 
complexity of creating efficiently sufficient sustainable energy.  
There is a growing gap between the complexity of these problems and the way the problems are 
handled. Most problems are handled disciplinary as well as in science as by the government. 
Complex societal problems are hard to understand by technology, mathematic or social sciences 
alone. There is a need for interdisciplinarity in order to combine the knowledge. 
Complex societal problems also exceed also the boundaries of the governmental departments, the 
boundaries of the state, even often that of the continents. These societal problems are therefore 
difficult to handle for the politicians. State exceeding organizations are necessary to get a grip on 
the problems. The state exceeding organizations are often missing or acting poor. 
The problems must be handled in a multidisciplinary, multi actor and multi state way. This is a 
difficult task as well for the scientific world as for the politicians. 
Fortunately people become more and more aware that this way of handle a complex societal 
problem is necessary.  
 
 
2. The field of Methodology of Societal Complexity  
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The field of Methodology of Societal Complexity focuses on handling complex societal 
problems in a multidisciplinary, multi actor, multi state and scientific way and gives 
recommendations on how to handle these problems. Methodology of Handling Societal 
Complexity focuses on methods and tools for analyzing, structuring, guiding and evaluating 
complex societal problems (DeTombe, 1992, 1994, 1999, 2001, 2004). 
Some of the scientific and real life reasons for this special approach are that complex societal 
problems are seldom completely defined, change during their development, involve many actors 
each with different views of the problem, with different interests and with different ‘solutions’ in 
mind. These problems have large impacts on macro, meso and on micro levels of society and 
involve huge amounts of money. Complex societal problems are unstructured, dynamical, 
constantly changing and often unpredictable problems. Complex societal problems are complex 
in a multi-facet way. They are in this respect ill-defined problems that cannot be analyzed with 
only mathematical models and tools. There is a need for better methods and tools, more 
knowledge and more imagination, and more interdisciplinary work. One can learn from the 
social sciences that each problem has knowledge, power and emotional aspects. The 
development of methodology for working with complex societal problems is a relatively new 
field which combines knowledge, methodology and technology from different sciences. The 
field of Methodology of Handling Societal Complexity has developed methods and tools for 
better understanding, integrating and handling these kinds of problems. It is also a field in which 
new and advanced methods of simulation can find their place and function to analyze and handle 
complex societal problems from a multidisciplinary perspective, multi actor, multi level, multi 
department, multi state , approach. Scientific knowledge is needed to survive and overcome these 
problems. There is a need for better methods and tools, more knowledge and more imagination, 
and more interdisciplinary work. 
 
 
3. The Compram methodology 
 
One of the methods that are developed to handle complex societal problems is the methodology 
Compram developed by DeTombe (1994). The Compram methodology is specialized in 
combining knowledge from different fields, stimulating thinking beyond the regular boundaries, 
in handling emotions the problem itself provokes as well as taking into consideration the 
emotions in the problem handling process. It includes actors in the problem handling process 
and, in this way takes care of the power differences among the different interest groups while 
developing policy strategies and guiding and evaluating the problem handling process as well as 
for giving directions to policy makers.  
In a six step approach, experts, actors and policymakers discuss the content of the problem and 
the possible changes (see figure 1). This framework methodology uses many social science 
methods such as brainstorming and interviewing. It includes simulation models and building 
scenarios in a cooperative way. The methodology emphasizes the exchange of knowledge and 
understanding by communication among and between the experts, actors and politicians 
meanwhile keep an open eye on the emotions. The content knowledge comes from content 
experts. The process knowledge for handling the problem comes from facilitators. The attention 
of the field is on the methods and tools facilitators need for supporting these kinds of problems. 
The facilitators use methods specially created for the field of societal problems combined with 
methods and insights derived from their original field like medicine, law, economics, societal 
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sciences, methodology, mathematics, computer sciences, technology, engineering sciences, 
chaos theory and operational research. Often a combination of methods is needed. In this way the 
field uses all kind of methods from social sciences and operational research. An often-used 
approach is simulation. A simulation model is one of the powerful tools to describe societal 
complexity, because a simulation model can handle linear and non linear feedback loops. With 
simulation models one cannot only understand the causal relations between the phenomena but 
also see what effect changes have.  
The Compram methodology is selected by the OECD1 to create knowledge by creating 
knowledge institutes for global safety in every OECD country (OECD, 2006)2.  
Handling societal problems in a multidisciplinary gives a better insight in the problem itself, the 
knowledge about the problem, the past of the problem, the causes and possible future 
development of the problem. It creates new knowledge. Handling societal problems in a multi 
actor way gives , organizations and government way gives a better change for implementation of 
the interventions in reality. Handling societal problems in a state exceeding way gives a better 
change for handling the causes and a better change for implementation of results. 
In a multidisciplinary, multi actor, multi state way the societal problems can be handling more 
fruitful and sustainable. The foundational transformative research challenge is to combine human 
brains and advance technology support on a fundamental theoretical basis to handle complex 
societal problems. This is already done for more than a decade in the field of Methodology of 
Handling Societal Complexity. This scientific based concept has been fruitful applied to many 
kind of complex societal problem.  
 
 
4. Modeling the complex societal problem of the energy problem 
 
The first step of handling the energy problem based on the Compram methodology is to make a 
conceptual model of the problem and with this define the problem. When the problem is defined 
the past, temporary situation and possible future developments is known, as well as which actors 
are involved and what the relation between the phenomena in the problem is (see figure 1). 
 
 

Step Action 
Step 1 Analysis and description of the problem by a team of neutral content 

experts: accumulates knowledge from several perspectives 
Step 2 Analysis and description of the problem by different teams of actors: power 

 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1 OECD (2006) ‘Final consensus report on Global Safety’ Report on the Workshop on Science and Technology for a 

Safer Society 20-Jul-2006 http://www.oecd.org/dataoecd/29/2/37163745.pdf 

2 This multi Multidisciplinary Multi actor approach is fruitful applied in several places in Europe and is copied in the 

Japanese institute of JST-RISTEX created around 2001 in cooperation between the government of Japan and the 

Tokyo University. 
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Step 3 Identification of interventions by experts and actors: focus on the power 
game. 

Step 4 Anticipation of the societal reactions: emotions 
 

Step 5 Implementation of the interventions  
 

Step 6 Evaluation of the effects of the changes 
 

 
Figure 1: The six steps of the Compram methodology 

 
The process of handling complex societal problems can be divided into two sub-cycles. In the 
first sub-cycle the problem is defined; in the second sub-cycle the problem is changed (see figure 
2). Each sub-cycle consists of several knowledge phases. Each cycle will be performed by a 
group of multi disciplined experts and after that by each actor group. 
 
  

Sub-cycle 1: Defining the problem 
 
phase 1.1 becoming aware of the problem and forming a (vague) mental idea  
phase 1.2 extending the rough idea through reflection and discussion 
phase 1.3 putting the problem on an agenda and deciding to handle the 
                        problem  
phase 1.4 forming a problem-handling team and starting to analyze the 
                        problem  
phase 1.5 gathering data, exchanging knowledge and forming hypotheses 
phase 1.6 formulating a conceptual model of the problem 
 
Sub-cycle 2: Changing the problem 
 
phase 2.1 constructing an empirical model and establishing the desired goal 
phase 2.2 defining the handling space  
phase 2.3 constructing and evaluating scenarios  
phase 2.4 suggesting interventions  
phase 2.5 implementing interventions  
phase 2.6 evaluating interventions 

 
Figure 2: The phases in the problem-handling process (DeTombe 1994, 2001, 2003) 
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Figure 3: Combination of the Compram methodology and the problem handling phases 

 
The problem will be defined in the first sub-cycle of the problem handling process. The cycle 
starts with awareness of a problem and ends with an extended description of the problem. 
Becoming aware of the problem and forming a mental idea of it is the first phase (problem 
handling phase1.1). The mental idea can be extended by hearing, thinking, reading, talking and 
asking question about the problem (problem handling phase 1.2). Realizing that it is necessary to 
take action on the problem, the problem is put on the political agenda (problem handling phase 
1.3). The problem owner should have the legal right to handle the problem and to be able form a 
problem handling team to start handling the problem (problem handling phase 1.4) (see figure 3). 
The problem handling team, first start with a group of experts guided by the facilitator, step one 
of the Compram methodology, gathers data, exchanges knowledge and information and forms 
hypotheses about the problem (problem handling phase 1.5). Based on this discussion a 
conceptual model of the problem is made (problem handling phase 1.6). The problem is defined 
by forming the conceptual model of the problem. 
Basically defining a problem is a process of acquiring and communicating knowledge on what 
the problem looks like, how the situation came about, how it is now, why it is a problem, which 
organizations and actors are involved, what power they have, which phenomena are involved and 
how all these aspects relate.  The definition contains a description of the past and the present 
situation. Sometimes the contemporary situation is not considered to be a problem as yet, but it 
may become a problem when no interventions are carried out. In this case a sketch of the 
predicted future development of the problem is part of the definition of the problem. In other 
cases descriptions of future developments of the problem belong to the second sub-cycle of the 
problem handling process.  
 
The second sub-cycle is the cycle of changing the problem. An empirical model of the problem 
can be made based on the definition of the problem described in the conceptual model. The 
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difference between the conceptual model and the empirical model is that the data in the empirical 
model are more detailed and directly related to reality. In this problem handling phase (phase 
2.1) the desired goal is also defined. The desired goal is the direction in which the experts or the 
actors would like to change the problem. The handling space is analyzed and described in 
problem handling phase 2.2. Each actor can define its own handling space. The handling space is 
the space in which a problem can be ‘solved’. Scenarios, future developments of the situation of 
the problem, are constructed and evaluated in problem handling phase 2.3. Hypotheses for 
interventions are formulated (problem handling phase 2.4). In the next problem handling phase 
these interventions are integrated in different scenarios and then selected. Then the interventions 
are implemented in real life (problem handling phase 2.5). In the last problem handling phase the 
implemented interventions are evaluated on the effect they have on the desired goals of the 
actors and the problem owner as well as the impact they have on society (problem handling 
phase 2.6).  
 
The problem handling phases from awareness via putting the problem on the agenda to ‘solving’ 
of a problem can be very long and complicated. Depending on the problem, on who benefits 
from it, who suffers because of it, who’s guiding the problem and what method is used, the 
duration of the problem handling phases can be shorter or longer.  
After the interventions are evaluated the original situation can be so much changed that new 
problems appear and the problem handling process must begin again.  
Each problem handling phase and each moment in the problem handling process can call for a 
stop, an intermission, a return to a previous knowledge problem handling phase, a take-over by 
another problem owner or skipping a problem handling phase, for all kind of reasons. All 
activities should be carried out in the given sequential order of the knowledge problem handling 
phases to handle a problem adequately. 
 
 
5. Simulation model of a complex societal problem 
 
The conceptual model of the complex societal problem is described in the seven-layer 
communication model (see figure 4). In the seven-layer communication model (DeTombe, 1994) 
the problem is described in different languages. The seven-layer communication model is a way 
to describe the conceptual model of a problem. In the first layer the problem is described in 
words, in the second layer the concepts of the text are defined, in the third layer there is a 
reflection on the status of the knowledge described in layer one. Is the knowledge based on 
theory, hypotheses, experience, and intuition or is it an assumption? Based on the description in 
the first layer a conceptual model can be made, then a causal model and in the last seven-layer a 
simulation model, in which the cause–effect and feedback loops are indicated of the phenomena 
that are involved in the problem. 
The content of the layers is: 
 

I Description in words (natural language) of the problem 
II    Definition of the concepts and phenomena of the problem 
III   Verbal description of the theories, hypotheses, assumptions, experiences, and 

intuition that explain the influence of the concepts and the phenomena on each other 
IV   Graphic representation of the knowledge in the knowledge islands 
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V   A semantic model which is a graphic representation of the relations between the 
concepts and the phenomena 

VI A causal model which is a graphic representation of the causal  relations between the 
concepts and the phenomena 

VII   A system dynamic simulation model3 in which feedback (linear and non linear) loops 
between variables are made explicit. The system dynamic model is in  this sub-cycle 
used as a discussion vehicle. 

 
In the seventh layer a system dynamic simulation model is made. To face, understand and handle 
complex societal problems pioneers in the social sciences make a plea for a more adequate logic 
of science in which the concept of complexity plays an important role. The concept of 
complexity arose from the Natural Sciences to understand the surprisingly behavior of computer 
models that try to mirror phenomena in nature such as the development of the weather, the 
growth of a population or the spread of a disease. In making a simulation model of the complex 
problem simple linear differential equations could not reproduce those phenomena in a computer 
model. One needed non-linear differential equations representing a number of variables 
entangled in feedback loops that made up the model. That non-linear model mirrored the pattern 
one could observe in the phenomena. But a revolution in mathematics was needed to understand, 
analyze and to develop those models.  Many models in disciplines such as physics, biology, 
ecology many models are thereafter developed, investigated, validated and used to handle those 
phenomena.  
 
For the Social Sciences such simulation models become evident when one wants to model, 
describe and understand non-linear feedback processes in the entangled social networks that 
always show up in the real world. One can describe this as non-linear feedback in a social 
system, introducing in this way dynamic systems theory, that handle differential equations with 
the aid of user friendly software.  With this approach the narrow boundaries of the social 
sciences are crossed by working together with mathematicians, computer- and simulation experts 
from the technical disciplines. In this way social scientists can simulate models of social systems 
to understand the complex behavior such systems. New tools of research were involved and new 
theories were involved to deal with the complex behavior (Dijkum, van, 1997, 2002, 2008).  
However all those new tools and theories are not enough to handle the case. Science is still 
fragmented: different disciplines use different languages, interdisciplinary groups are scattered 
over different domains, and scientist are organized according to conflicting paradigms, and so 
on. The actors involved in the complex societal problem are most of the time not well involved 
in scientific handling of urgent and complex societal problems. There is a need for integration 
and understanding of what complex societal problems are. The challenge is to integrate new tools 
in science to handle complexity 
	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
3 This can be constructed on the computer with system dynamic software like Stella. 
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Figure 4 The seven-layer communication model (DeTombe, 1994) 
	  
 
6. The advantage of an multidisciplinary approach 
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With the multidisciplinary approach of the Field of Methodology of Societal Complexity a 
complex societal problem can be better analyzed and a more sustainable intervention can be 
found. Handling societal problems in a multidisciplinary gives a better insight in the problem 
itself, the knowledge about the problem, the past of the problem the causes and possible future 
development of the problem. It creates new knowledge. Handling societal problems in a multi-
actor, muli organizations way and by different governmental departments gives a better change 
for implementation of the interventions in reality. Handling societal problems beyond the 
boundaries of a state exceeding way gives a better change for handling the causes and a better 
change for implementation of results. In a multidisciplinary, multi-actor, multi-department, and 
multi-state and multi-continent approach the societal problems can be handling more fruitful and 
sustainable. Often Tthe often implementations of the outcome of the research need to be 
implemented not in a single country but in several European countries in order to have the 
assumed effect. Handling societal problems in a multidisciplinary way gives a better insight in 
the problem itself, the knowledge about the problem, the past of the problem, the causes and 
possible future developments of the problem. It creates new knowledge.  
Methodology of Handling Societal Complexity focuses on methods and tools for analyzing, 
structuring, guiding and evaluating complex societal problems in a multidisciplinary, multi actor, 
multi method and technology way. It combines the complexity approach from Social Sciences, 
Operational Research, Simulation, System Dynamic Theory, Simulation & Gaming, Decision 
Support, Multi Criteria Analyses in an integrated way performed by experts and actors. This is a 
fundamental theoretical approach which is fruitful applied on many subjects. 
 
 There are a number of communities involved in using this methodology. At first there is 
International Society on Methodology for Handling Complex Societal Problems. A number of 
national groups active in this society, such as in Europe, North- and South America, Asia and 
Africa. One very active group in this society is Euro Operational Research Group on Handling 
Complex Societal Problems from the European Operational Research Society (EOR). Also the 
Dutch Federation of Methodology in the Social Sciences is involved in this enterprise, 
particularly the research groups on Complex Societal Problems and Simulation. Moreover, by 
organizing sessions on the topic in different conferences during decades, also members of the 
Research Committee Socio-cybernetics (RC51) and the Research Committee on Logic and 
Methodology in Sociology (RC33) of the International Association of Sociology (ISA) are 
involved. Participation in boards of Journals and Conferences of Simulation & Gaming 
introduced researchers from System Dynamics and Gaming in the activities of the International 
Society on Methodology for Handling Complex Societal Problems. Participants of our enterprise 
come from different disciplines: social sciences, mathematics, physics, and operational research 
and computer sciences. It is surely multidisciplinary.  
 
 
7. Sustainable energy 
 
One of the definitions of sustainable development is (DeTombe, 2008):     
 
‘Sustainability is about the quality of life and the possibilities for maintaining this quality in 
future, which means preventing of damage all species for contemporary and future generations’. 
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Bourdieu, in his book La Distinction (1984; 1979), provides an instrument to analyze and 
describe a person’s class based on the types of capital a person owns. Bourdieu distinguishes 
four types of capital and their mutual interrelation, which together form the value of a person. 
These are: economic, social, cultural and symbolic capital. This definition can used this as a start 
to describe the general quality of life. These four distinctions of capital by Bourdieu are not 
sufficient to describe all elements of a society, particularly ecological capital has to be added. 
Ecological capital closely relates to sustainable development including taking care for health and 
safety of the environment.   
Energy is a basic need for humans. Long time fire, sun, wind and water were the only sources of 
energy. In Europe from around 1600 on wind and water mills were used to create energy. After 
the industrial revolution around 1850 there was an exponential grown of the use of energy in 
Europe. Because of the intervention and use of machines for industry, transport, heating and food 
huge amount of energy was needed. This energy was found in using fossil fuel like gas, oil and 
coal. After 1945 nuclear power became a source of energy, which unfortunately creates pollution 
and endangers the health of humans. 
Most energy that is created is not sustainable, it depletes fossil elements which cannot be 
replaced, and it. Although after around 1970 many industries in Europe were forced to mitigate 
pollution, most energy sources are still not sustainable. The booming economic development of 
the developing countries after 1970 stated a new wave of non-sustainable energy use. 
 
 
8. Sustainable energy in India 
 
With the world’s second largest and a young (median age of 26.2 years) population of 1.24 
billion in 2011 India has a tremendous labor force.  The worlwide demand for cheap 
commodities and services  gives India a chance for a booming economy. India is a very large 
sub-continent which seems to have not much fossil resources, no coal, nor oil and dependent on 
buying natural resources from other countries. The energy demand according to the International 
Energy Agency IAE (Ahn & Graczyk 2012) “will grow quickly, increasing by a compound 
annual growth rate (CAGR) of 3.1% from 2009 to 2035, which is more than double the world’s 
energy demand at a CAGR of 1.3% for the same period. India’s share in world energy demand 
increases from 5.5% in 2009 to 8.6% in 2035. The growth would come from all fuels. The 
largest demand growth would come from coal, almost tripling from 280 Mtoe in 2009 to 618 
Mtoe in 2035 at a CAGR of 3.1%. Oil demand would show a considerable growth from 159 
Mtoe to 356 Mtoe at 3.1%. For natural gas, it would increase from 49 Mtoe in 2009 to 154 Mtoe 
in 2035. Nuclear demand would reach 48 Mtoe in 2035 from 5 Mtoe in 2009 while renewable 
demand grows from 2 Mtoe in 2009 to 36 Mtoe. India’s huge energy demand increase would be 
based mainly on hydrocarbons.” 
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Figure 5:  Energy demand of India from 2009 to 2035 

 
It is striking that the largest demands are projected to coal, oil and nuclear energy, all non 
sustainable sources of energy. Solar energy is not explicitly mentioned, although it is in principle 
a source of energy that is in India widely available and according to the way China is operating 
on this source of energy viable to exploit. However the government of India, contrary to the 
government of China let the free market operate to cope with the future demand of energy. That 
brings in fast money earning elites, societal inequalities, social strains and the inability to build 
up an infrastructure that is according to the need ofs the whole nation. That poses  challenges “to 
the democratic political system co-existing with an economy with traces of socialism and a 
widening income gap between urban and rural areas” (Ahn & Graczyk 2012). Electricity for 
example is not aequally distributed as common good over the whole country and left over to a 
market place where short term profit, corruption and inefficiency on the long run dominates. As 
a consequence there are big differences between the urban and rural areas in the availability and 
use of energy. A large part of the population do not have a proper access to electricity and gas, 
neither for cooling or heating, cooking, cleaning, light or machinery. In rural areas households 
are still dependent for cooking and heating on wood or biomass. That gives a lot of environment 
pollution. But also in urban areas the supply of electricity is tormented by disruptions because of 
inadequate infrastructures of transport. Also in these area’s households does not have proper 
access to electricity, because it is quite expensive especially for poor people, and as a 
consequence cities are filled with smoke of burning wood and other material. Oil is more 
available but that is at the expense of environment, easily observed by the noise and smog in 
cities. So in general energy in India is not sustainable. 

To improve this situation a national energy policy has to be developed starting with the 
question what renewable sources of energy are adequate for the situation India.  There are some 
starting points, such as the Electricity Act of 2003 that provided the first comprehensive 
framework for the development of renewable power in India at the national level. Concerning 
solar energy (widely available in India) the Jawaharlal Nehru National Solar Mission of 2010 
brings hope for a new sustainable area. It anticipates that solar power would achieve coal thermal 
power parity by 2030. Other renewable sources of energy such as wind energy fit also in this 
new policy. To realize the ambitious goal to get parity with non sustainable sources of energy a 
number of key players according to the IEA has to be active, that are solar and wind 
manufacturing industry, policy regulating and facilitating institutes of the state and organizations 
of R&D.  
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Figure 6: Key players in renewable energy according to the IEA 
 
However such an interplay between private and public players is in the actual political situation 
of India problematic. Notable is that politics of India is more focusing on nuclear energy than on 
solar energy and wind energy. India remains “the only country currently developing the potential 
of thorium fuel cycles” (IEA, 2010b). Against the backdrop of the Fukushima-Daiichi accident, 
India argued that thorium-based nuclear generation is safer than uranium-based, with “a passive 
cooling system that operates naturally if the reactor shuts down”(Guardian, 2011). India still 
seems to believe in nuclear energy based on breakthroughs in deploying prototype thorium 
plants.  

One can wonder whether such a focus on nuclear energy is related to the interest of the 
ministry of defense of India in nuclear weapons. Anyway as is the case with the turbulence in 
India politics in which a decennia long domination of the congress party is swept away by the 
Bharatiya Janata Party it seems wise to take another approach in the politics of energy 
acquisition. Is this situation a more analytical approach of authoritative scientific and societal 
institutions aiming at scientific and societal consensus in the long run may help. The Compram 
Methodology could give a guide in this situation. 

 
 

9. Conclusions 
 
When a country is putting a complex societal problem like sustainable energy on the political 
agenda scientific analyses can be made and political changes can be indicated based on the 
analyses of the Compram Methodology. In this methodology experts analyze the problem and 
give directions for changes and then actors involved in the problem give their opinion, together 
experts and actors should find acceptable changes. 
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