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Official certificate of the establishing 
of the Politehnical School, 
11.11.1920, at Timisoara

On the 11-th of 
November, at Sinaia, 
King FERDINAND the 
FIRST of Romania, by 
Gods’ help and 
national will, signed 
the certificate of the 
creation of the 
POLITEHNICAL 
SCHOOL at 
Timisoara , adding 
appropriate budget 
and regulation.
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Location 

•Timisoara
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Timisoara –Temeschburg –
Temesvar –little Vienna
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Local museum in a former 
castle belonging to the 

family of *von Hunedoara*

• A strong connection to the Hungarian 
history, as Iancu de Hunedoara was 
the father of the greatest Hungarian 
King Mathias Corvin.

• Also the original castle of the family 
in Huedoara is notable, having a very 
nice copy, in Budapest, build by his 
royal highness in remembrance to its 
ancient historical symbol.
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The Art of War
• In his work, regarded as a literary and philosophical 

masterpiece on methods for settling conflicts, the Chinese 
general and philosopher Sun Tzu wrote: 

• If you know the enemy and know yourself, you need not fear 
the result of a hundred battles. If you know yourself but not 
the enemy, for every victory gained you will also suffer a 
defeat. If you know neither the enemy nor yourself, you will 
succumb in every battle...

• So one has to learn what is required for successfully settling 
a conflict: defining a goal. This means gaining a genuine 
picture of one's opponents, recognizing their strengths and 
weaknesses. 

• In order to defend the future of renewable energy in particular 
co-combustion of biomass, one has to know exactly which 
enemies to defend, meaning the technical and non-technical 
barriers.

• If the technical barriers are much more clear and ones 
determined may find a realistic and logic solution to be 
overcome, in the case of the non-technical barriers, they are 
of a large variety, and not easy to get solved, even it is 
intended to.
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The clock for the traditional 
energy system keeps 

ticking louder
• At the Bangkok reunion of the UN climate report in 

May 2007 one concluded that until 2015 the emission  
of greenhouse gases should be stabilized, in order to  
hope not to exceed with more than two degrees 
Celsius the average temperature. 

• Available technologies exist; their costs are not 
unrealistic as they are in the range of 0.12 % of the 
world global economic potential. 

• Not doing anything might be to expensive and late 
solution or postponed action will cost much more in 
comparison to prompt present action.. 

• Also it is known that only by the integration of all  
new admitted countries in the biomass co-firing 
pathway, the European Union will be able to reach its  
own targets of reduction of CO2 and increasing of 
renewable source share by the year 2010. 



8/40

Background

• Investigation about non-technological 
barriers have shown, that any new 
technology and particular co-combustion of 
biomass is a problem, which can neither be 
treated as only a global one, nor as only a 
local one. 

• Global regulations are not as homogeny as 
an ideal use of biomass would need it.  

• The social impact is closely related to 
barriers that are hindering the application of 
the new process or technology. 
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Facts

• One pointed out during the conference in 
Kyoto - September 2006 that the world 
wide existing biomass and its variety can 
be seen as a inexhaustible resource for 
potential energy, but concerning the 
ecological and social standards for the 
production and processing of biomass it still 
requires agreements on global world wide 
level. 

• Thus it resulted that non-technological 
barriers act on many different direction. Co-
combustion of biomass is a good example.
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Abstract
• The paper presents relevant & novel impediments 

grouped into four principal categories assessed as 
non-technical difficulties, considered to be: 
– Legal, 
– Environmental, 
– Economic,
– Social,
– Lack of information .

• The traditional energy economy is a prisoner of 
its own energy supply chain.

• Also the paper indicates what proportion of 
responsibility should be given to political institutions 
or to business, to science or the media, but also to 
the range of actors engaged in environmental 
protection.
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In General

• These aspects are solved or not, 
discussed or in debate by actors 
forming fields of action for and 
against renewable energy. 

• If one intends to learn how to shift 
to these new forms of energy can 
be decisively accelerated it has a 
lot of possibilities. 
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In general
• A social movement 

needs visible successes 
to keep going.

• When there is a political 
setback, it succumbs to 
decline and stagnation 
before new forces begin 
to stir again after a 
lengthy interlude. 

• Given an attitude 
towards renewable 
energy that remains 
overwhelmingly hesitant, 
the world is living well 
under the threshold of 
urgent imperatives and 
given opportunities. 

• Investigation about 
non-technological 
barriers have shown, 
that any new 
technology and 
particular co-
combustion of 
biomass is a 
problem, which can 
neither be treated as 
only a global one, 
nor as only a local 
one. 

• Global regulations 
are not as homogeny 
as an ideal use of 
biomass would need 
it. 
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Environmental impact 
assessment 

• EIA is a technique and a process by which informatio n 
about environmental effects of a project or a technolo gy 
is collected. 

• EIA is normally wider in scope & less quantitative t han 
some other techniques, such as cost-benefit analysis . 

• The academic literature refers for example to:
– social impact assessment, 
– fiscal impact assessment, 
– demographic impact assessment, 
– ecological impact assessment and 
– health impact assessment. 

• Among the EIA, social impacts are often underestimat ed 
and assessment is lacking in methodology and practic e. 

• The social impact is closely related to barriers (techn ical 
and non-technical) that are hindering the application  of 
the new process or technology. 
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Social impacts needed to be 
pointed out

• Social impacts or effects are those changes in social  

relations between members of community, society and 

institution, resulted from external change. 

• The changes might be physical or psychological, 

involving social cohesion, general lifestyle, cultura l life, 

attitudes and values, social tranquillity, relocatio n of 

residents, and severance or separation and can be both 

positive and negative. 

• Sometimes increased employment, additional trade and 

ameliorate measures are revealed as non-technical 

positive effects, even if, at the beginning of the planning 

or retrofit or building up, severe barriers were real. 
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Free market, national & EU 
level
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Legal non technical barriers
• For large power generation systems, it was expected th at 

existing legal barriers would possibly stop energy 
suppliers to take co-firing into consideration. Howeve r 
the changes to the rules on co-firing are of much hig her 
concern than any existing rules.

• The potential for co-firing with biomass at large, 
primarily coal-fired, power stations to produce large 
volumes of ROCs ( Renewable Obligation Certificates ) is 
considerable, if there is a ready supply of suitable 
economic biomass at the power stations. 

• In most European states, the obligation of purchase of 
electricity produced from RES (renewable energy 
sources) by energy utilities (sc. quota system) is 
legislated. This aspect is a non-technical barrier, in  term 
that legislation must be respected and turned into re ality, 
offering a multitude of possibilities for development . 

• Even if it is not a typical case, one notes also po litical 
hierocratic problems.
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Legal non technical barriers
• Lack of co-firing installations;
• Lack of premiums in co-firing;
• Lack of studies regarding the specific potential for co-firing, as

– Implementation of individual surveys of the co-firing potential of 
every conventional thermal plant

– Analysis of the co-firing technologies suitable for every conventional 
thermal plant

• Changes to the rules on co-firing of energy crops in connection 
to lack of awareness of biomass breeds perception of higher risk
compared to other fuels;

• Policy costs in connection to existing poor or expensive fuel 
supply infrastructure;

• Insufficient legislative and market incentives for co-firing, and 
existence of federal countries with different regulations in the
same country;

• Carbon Impact & Renewable Obligation Certificates (ROC) is not 
taken as priority;

• Lack of subsidies (in some cases the waste biomass generated 
in some countries is even bought by third countries where 
subsidies are very high, despite of transport costs: because the
governments are granting companies with high subsidies in 
order to fulfil Kyoto Protocol);
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Legal non technical barriers
• Political barriers are often identified in an indir ect way by 

describing a lack in the achievement of a significa nt 

bioelectricity penetration. This lack is based on:

• A missing simulation of market uptake of technicall y 

proven and commercial bioelectricity chains, and th e 

development of a feedstock supply infrastructure.

• A missing simulation of the development and 

demonstration of advanced conversion technologies a nd 

sustainable energy plantations.

• Missing encouragement to the development of industr y-

wide good practice guidelines and standards for dif ferent 

stages of the fuel chain, as well as their implemen tation.

• Insufficient raise of public awareness about bioele ctricity
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Environmental non technical 
barriers

• Historical risks and potential destruction of 
environment by uncontrolled deforestation;

• Lack of knowledge about the Environmental 
impact assessment.

• The main difficulties come with the special 
dispersion of the biomass as resource, the 
abundance of producers, the different 
availabilities depending on the season, the 
production variability, the difficult planning of 
the pruning, cleaning, reaping and 
coordination of the involved agents. The 
management of theses issues is key for a 
beneficial use of the most plentiful 
resources. 
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Environmental non technical 
barriers

• The biomass storage is difficult since the 
biomass needs large spaces and a proper 
planning of the plant operation.  

• The current consumption habits are not 
compatible with the use of renewable energy 
resources and the energy saving. 

• The foreseen support certificates are finding 
difficulties for their application due to the 
lack of information, defective design of the 
support guidelines, management difficulties, 
and lack of adaptation to the real conditions
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Economic non technical 
barriers

• Experience of co-firing with industrial installatio ns in the 
energy sector is still under-developed in compariso n to the real 
potential, and limited especially in the recent ado pted for 
entering the EU candidates.

• Attractive biomass for co-combustion in Europe migh t be 
considered those corresponding to the general defin ition of 
biomass, as stipulated in EU legislation. 

• The biomass co-combustion systems 

– (i) must be all attractive from economic point of v iew in 
order to be applied, 

– (ii) supported by European and national legislation  in order 
to save and protect the environmental issues, and 

– (iii) described and explained to the population who  finally 
will be a double user of the green energy delivered . 

• Economic non-technical barrier is also the lack of available 
biomass in a country and the need of import it.   
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Other issues
• Lack of Investment Patterns & Market information 

(Project Initiation);
• Lack of indigenous market (e.g. biomass plantations , 

etc);
• Concern that existing infrastructure is not yet suffici ent 

or should change drastically;
• Difficulties of innovative small and medium enterpri ses 

(SME) to get access to finances;
• Lack of established, transparent market and the 

associated logistics for biomass for energy generation;
• Cheap land-filling of forest wastes (against the tre nd in 

the EU to reduce the amount of organic waste disposa l in 
landfills);

• The oscillation of the prices and the instability o f row 
material supply cause uncertainty among the investor s. 
This aspect is specially crucial in the case of powe r 
plants when the biomass suppliers are not part of th e 
exploitation project.

• Lack of adapted technology to national available 
conditions. 
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Facts
• The experience in the European countries is different, 

dependent of used technologies, but the problem is t hat 
it is non-applicable, because the utilization of su ch kind 
of technologies is specific for the differ areas.  For 
example in Central Europe in the pulverized coal fired  
installations, the percentage of biomass that is co- fired 
is relatively small compared to the fluidised bed 
installations operating in Scandinavian countries.

• One of the principal barriers is the difficulty for 
innovative small and medium enterprises (SME) to get  
access to finances because of the ever-growing 
resistance of banks to deliver credits. 

• Comparative costs between momentum costs for natural 
fuel (too high) and prices for heat and power (too lo w), in 
order to allow profitable operation are real obstacles. 
One found examples of existence of lack of labour, an d 
simultaneous high price of the biomass products. 
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Social non technical barriers
• The problems that exist in the world today cannot 

be solved by the level of thinking that created them. 
This statement by Albert Einstein also means: they 
can hardly be solved by the same actors who 
brought them about.

• Mainly the social (more psychological) aspects are 
connected to:
– Lack of potential to create long term, secure 

supplementary jobs, although tendencies exists, even for 
handicap personnel;

– Loyalty to existing long-standing fuel supply contracts & 
lack of infrastructure (for example for transport and 
deposit) in an extended meaning also having an 
economic feature.
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Economical non-technical 
barriers

• mentioned by producer of electrical energy, 
are compared with pure coal firing instead 
with energy production from wind and/or 
solar, 

• are as follows:
– Biomass procurement practices to obtain low-

cost fuels in a long term reliable manner; 
– The impact of biomass co-firing on ash 

composition and ability to sell fly-ash; 
– The trade-off between the impact of biomass on 

emissions and fuel cost, relative to the impact of 
biomass on boiler efficiency and plant net 
station heat rate.
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Resuming
• In order to bring about a shift in energy sources, 

numerous practical hurdles have to be overcome, 
impediments that exist alongside the familiar 
sources of resistance (administrative, technological 
and economic). 

• But the greatest obstacles are mental, inside 
peoples' minds. 
– These are the hurdles establishing the contradiction 

whereby the use of renewable energy has been 
progressing much too slowly (on the whole) even though 
everyone perceives the dangers of continuing to use 
classic fossil energy. 

– These mental hurdles, more than anything else, are what 
stand in the way of acknowledging and seizing upon the 
prospects for renewable energy. 

– They are the source of insufficient planning and of 
evading the decisive question: who are the most suitable 
social groups — that is, the ones best motivated and most 
capable of acting competently.
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Questionable technological & 
economic premises

• Insufficient usable potential
• The lengthy time requirement
• The absolute necessity of large power 

plants
• Conventional energy's greater 

environmental benefits
• The functional priority placed on 

existing energy supply structures
• Protecting economic resources
• The economic burden of introducing 

renewable energy



28/40

• Insufficient usable 
potential - renewable 
energy's usable potential 
is not enough and thus 
only might be part of a 
general plan for the 
modern society to afford 
the luxury of doing 
without nuclear and/or 
fossil energy is achieving 
presently. This premise 
makes conventional 
energy's long-term use 
appear as if it were an 
objective constraint, 
something to put up with 
in spite of all the obvious 
dangers.

• The lengthy time 
requirement — activating 
renewable energy on a 
large scale is only possible 
over the long run. And 
therefore, even in the long 
run, massive investment in 
conventional energy is 
indispensable in order to 
satisfy peoples' energy 
requirements. This premise, 
articulated under the guise 
of advocating renewable 
energy, is meant to 
suggest that we take our 
time about introducing 
renewable energy and that, 
in the meantime, we should 
tolerate continued use of 
traditional energy supplies.
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• The absolute necessity of large 

power plants - the volume of 

energy demanded by a major 

industrial and urbanized mass 

society, this premise goes, could 

not be met without giant-sized 

technological facilities; renewable 

energy, which mainly uses 

facilities based on small-scale 

technology, is not suited to meet 

this volume of demand. This 

premise, too, serves to assure the 

acceptance of large energy plants. 

It is a seductive argument that 

directs renewable energy 

technology towards centralized 

facilities, to the neglect of 

decentralized applications, which 

are substantially more diverse and 

easier to introduce more rapidly.

• Conventional energy's greater 

environmental benefits due to 

increased efficiency — investing 

in the enhanced energy 

efficiency of conventional energy 

plants and of energy-consuming 

appliances would be much more 

cost-effective and contribute 

faster  to   solving  the  problem  

that  renewable  energy  is 

supposed to address. This is a 

premise that exploits 

improvements in the energy 

efficiency of traditional 

technologies in order to play 

them off against initiatives for 

renewable energy, as if both are 

not simultaneously possible and 

necessary. 
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• The functional priority 
placed on existing energy 
supply structures —
renewable energy needs 
to correspond to existing 
structures of energy 
provision,  in other words, 
be compatible with these. 
The existing structure 
may be regarded –
especially when it comes 
to power supply - as an 
objective technological 
requirement. This premise 
turns the status quo into 
the standard for 
determining how much 
renewable energy can be 
tolerated; and it asserts 
an innocent neutrality 
towards all energy 
sources even though this 
kind of neutrality has 
never existed and never 
can exist.

• Protecting economic 
resources - all energy 
policy decisions should be 
careful to avoid destroying 
capital in the energy 
business. In this way, the 
interests of the economy 
as a whole are identified 
with those of the energy 
business. Behind this 
premise there lurks the 
notion of a planned 
economy that is indelibly 
associated with the self-
image of the traditional 
energy business and its 
energy policies. It is also a 
premise that assumes, 
almost self evidently, that 
the energy business is the 
general carrier for every 
kind of energy supply – an 
assumption that is 
absolutely erroneous when 
it comes to renewable 
energy.
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• The economic burden of introducing 
renewable energy — this premise 
systematically diverts attention from 
traditional energy's consequential damages 
in economic terms and from renewable 
energy's widespread economic and social 
usefulness. It attempts to play off current 
interests against future interests and 
encourage members of society to indulge in 
egoistic behavior against the common good. 
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It is important to strengthen
• The key to solving energy-determined 

crises is the shift to renewable energ y, co-
combustion being among the offers a good 
candidate. 

• Focusing on this is not a one-issue but 
rather a multi-issue approach . 

• The leitmotif for all of these is the energy 
autonomy . It is a theme intended to be, in 
equal measure, political, economic and 
technological. It is, as a generalizable plan, 
only possible with renewable energy. 

• But energy autonomy is not just the 
outcome of a shift to renewable energy; it 
is, at the same time, the hard core of a 
practical strategy: autonomous initiatives 
by individuals, organizations, businesses, 
cities and states are required in order to 
get everything moving. 

• The new politics of renewable energy is 
about opening up spaces for these 
initiatives, spaces in which the initiatives 
can develop unhindered.
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Co-combustion must 
became a business

• Taking into account the results from the 
evaluation such as given by literature and 
practical achievements, as well as the efficiency 
and price of the electricity produced by the co-
combustion of biomass technology versus the 
existing state-of-the-art combustion systems, the 
following positive effects, that are to be expected 
after implementation of the technology, should be 
more and more decently exposed, by all means:
1. The lower electricity production costs using the ROCS 
2. The efficiency of the electricity produced by the novel 

technology, compared to the efficiency of electricity 
produced from existing combined cycle technology

3. The lower emissions, under general social concern (such 
as CO2 and SO2), compared with the average level of 
emissions from fossil fuel state of art electricity 
production 
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Main legislative and political 
barriers 

• Not common promotion system for the electricity and 
heat production from RES in Europe is yielding to a 
fragmentation of the European market.

• Lack of planning security due to unstable political and 
legal framework conditions is noted.

• Delays in the transposition and application of 
environmental legislation in many of the member stat es 
(in particular Directive 2003/87/EC “emissions trading ”
and the LCP Directive 2001/80/EC on “the limitation of 
emissions of certain pollutants into the air from larg e 
combustion plants”), but also previous ones like th e 
IPPC Directive dating back to 1996, related legislat ion on 
industrial emissions, which should be duly and 
completely implement by 2007 are of large importance.
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Main legislative and political 
barriers

• Especially for biomass co-combustion:
– Research found that the systems of incentives vary 

dramatically from country to country. The variations 
relate both to the prices paid to the electricity gene rated 
with this technology, but also to the time span in which 
the promotion mechanisms is applied.

– Biomass co-firing is not always approached, as far as  one 
could observe, as a singled defined issue in the 
legislation. In some countries the legislation point s 
specifically at it. In other countries no direct refe rence is 
accomplished in reference to this technology and the 
conclusions can only be extracted indirectly from the 
general policies on biomass with not a full security of the 
key facts (for instance, whether or not biomass co-fire d 
with coal is eligible for the mechanism promoting en ergy 
generated with RES and in which degree).

– Factors like stringent emission limits and changing 
legislation make co-combustion of biomass or waste 
more difficult.
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Main legislative and political 
barriers

• Especially for biomass co-combustion:
– The lack of experience for applying dedicated biomass  

combustion methods or co-firing technologies is a ba rrier 
even if the necessary conditions and founds exist, and 
thus the incomprehensible leads to undesirable 
economical, environmental or social effects.

– Investments are needed to reduce emissions. When the 
fly ashes, bottom ashes and gypsum cannot be used a s 
building materials but need to be land - filled, the extra 
costs involved may make it unfeasible to realize co- firing.

– In connection with the possibilities and conditions  in the 
countries from the European Union, one remarks that 
there are used other, different technologies and the 
experience in the field is dissimilar. Sometimes, it is 
possible that, despite technical and financial poss ibilities, 
the apprehension of downfall of the co-firing product ion, 
due to the lack of knowledge with the used type of the 
installation, may be appreciated as an obstacle. 
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Other non technical barriers

• Barriers in the mind of common citizens are considered 
to be historical risks and loyalty to existing long-
standing fuel supply , as well as lack of consideration and 
application of Carbon Impact & Renewable Obligation 
Certificates (ROC). 

• Barriers with smaller input but same result are 
considered also the state-of-the-art of social and 
financial development of the society and its back g round 
and national potential to carry out novel technologie s 
and turn them into profit. 

• Non-technical barriers are very important, but the la rgest 
hindering to implement co-combustion over Europe is 
still the fact that it is not in all cases economic . As 
suggestion the technology should be started in poor 
regions, with lack of other industrial potential, even  if 
based on plantations. 

• Not at least as main non-technical barrier one conside rs 
generally speaking the lack of knowledge and lack of  
experience concerning the environmental impact 
assessment of the new technology
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Lack of publicity for Co-
combustion success stories

• all success stories, even if small as 
financial outcome, must be much more put 
into evidence as a sustainable business 
possibility.

• is one of the major reasons why the use of 
renewable energy is not overall attractive 
and turned into an economically business, 
although the amount of at least medium 
and long-term profitable applications is 
growing.

• success stories are analysed from the 
financial benefit , and less from social and 
environmental benefit, but they are 
characterised by a great social impact
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Barriers that should be 
destroyed

• are regarding the weakness of publicity for implementation 
of the technology in correspondence to new working pl aces, 
secure for longer time, as more attractive as other clas sic 
one, in energy production system s. 

• for countries with no natural potential in fossil fuel  
resources, biomass as it is so diverse, might be a so lution 
for the energetic independence, but this aspect shoul d very 
well presented in a proper manner and supported. 

• even if policy makers, price and market rules, as well  as 
legislative constrains determine fluctuation in price  
competitions on local and specific area, space for turning 
into economics should be legislative open. 

• lack of publicity and lack of good supporting legisl ation on 
national and European level have contributed, as non-
technical barriers, to the slowness of decisions and 
progress made until now.
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