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ABSTRACT

The paper talks about certain perspectives concerning the usage of biomass as a bioenergy resource worldwide and
in Romania, since biomass is viewed as a sustainable, conceivably ecologically stable and a replenishable resource
The biomass classes for bioenergy are examined, considering the elements which impact its accessibility. Biomass
energy potential and current use in various districts just as is accounted likewise, biomass power as a significant
option for giving energy in rustic segment is depicted and a few innovations for biomass change are assessed
quickly. Biomass and sustainable power source from biomass are viewed as finished results, which include new and
cutting edge innovations to improve power creation proficiency. It is proven that biomass gives a spotless,
sustainable power source, which could improve financial, vigorous and ecological divisions. Likewise, numerous
components combine in making bioenergy a central point of contention toward the accomplishment of the Millenium
Development Goals. Commitments of bioenergy to sustainable development of humankind are additionally talked
about, in light of some manageability contemplations and pointers.
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1. INTRODUCTION fuel, feedstock, strands, and manures. These days,
biomass keeps on being a subject of developing

Natural issue, especially cellulosic or ligno-cellulosic noteworthiness around the world, specifically because
matter is accessible on an inexhaustible or repeating of its

premise, including committed energy yields and trees,
wood and wood deposits, plants and related buildups,
agrarian food and feed crop deposits, plant fiber,
oceanic plants, creature  squanders, explicit
mechanical waste, the paper part of civil strong waste,

appropriateness as wellspring of bioenergy, because
of worldwide increment in the interest for energy, the

other waste materials, every one of them being
notable as biomass. In a similar setting, the term
biobased item is utilized to assign any business or
modern item (either from food or feed) that uses
biological items or sustainable homegrown agrarian
(plant, creature, or marine) or ranger service materials.
Both in the application in science and in transport and
the age of energy, biomass offers extraordinary open
doors for the protection of energy the executives. At
some phase in mankind's history, biomass in the
entirety of its structures has been the most significant
wellspring of different essential needs: food, feed,

steady ascent in the cost of petroleum products and
the need to decrease ozone harming substance
discharges.

All through the previous decades, bioenergy and other
sustainable power sources have been the subject of a
few worldwide announcements and responsibilities on
sustainable development:

/

<& United Nations Conference on New and
Renewable Sources of Energy (NRSE), in
1981
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< United Nations Conference on Environment

and Development: in Agenda 21, accentuation

was given to the function of bioenergy

< UN Millennium Declaration

s World Summit on Sustainable Development

(WSSD), where energy was high on the plan

3

S

Energies held in Bonn in June 2004

¢

7
*

bioenergy incorporate the

International Conference for Renewable

X Other  significant  activities advancing

Global
Environmental Facility (GEF), the G-8 Task
Force on Renewable Energy; the UNDP

Bioenergy Consumption

Initiative on Energy for  Sustainable
Development

2. SUSTAINABLE DEVELOPMENT

Since the Kyoto Conference there has been an
expanding enthusiasm about sustainable power
sources and potential options in contrast to petroleum
derivatives that could add to an altogether decrease in
ozone depleting substance discharge and improve the
general maintainability of present day society. Energy
harvests may add to the objectives of the Kyoto
Protocol by expanding C sequestration, in this way
assuming a key part for development of sustainable
energy creation frameworks.
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Fig. 1 Biomass sources for bioenergy

2.1 Biomass as Renewable Energy Resource

Energy is one of the more essential human
needs and the patterns in energy usage are
significant markers of the financial
development of a specific nation/society.

Table 1 Biomass energy potential and current use in different regions, EJ/a (EJ=10)

Without customary energy sources, the
unsustainable utilization of biomass powers is
regularly the main hotel. Tables 1 and 2 depict
the biomass energy potential in various areas
of Earth, separately.

(EJdlyear)

Biomass North | Latin | Asia | Africa | Europe | Middle | Russian | World
potential | America|America East |Federation

Woody 12.8 5.9 1.7 54 4.0 04 5.4 41.6
biomass

Energy crops 4.1 121 11 13.9 2.6 0.0 3.6 374

Straw 2.2 1.7 9.9 0.9 1.6 0.2 0.7 17.2
a0ther 0.8 1.8 2.9 1.2 0.7 0.1 0.3 7.6

=Potential 19.9 21.5 21.4 21.4 8.9 0.7 10.0 103.8
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Use (EJ/year)| 3.1 2.6 23.2 8.3 2.6 0.0 0.5 39.7
Use potential 16 12 108 39 290 7 5 38
(%)

Table 2 Biomass energy potentials in Europe (PJ per year)

Forest |Solidind.| Ind. | Firewood | Wood | Densified | Other | Peat | Total
residues by- black wastes |wood fuels | biomass
products | liquors fuels

Austria 150.0 50.0 0.0 40.0 18.0 3.0 9.0 0.0 | 270.0
Belgium 7.0 13.0 8.0 0.0 3.0 0.0 0.0 0.0 31.0
Denmark 11.0 5.0 0.0 3.0 0.0 4.0 46.0 0.0 69.0
Finland 96.0 47.0 135.0 49.0 0.0 1.0 11.0 165.0 | 504.0
France 38.0 42.0 0.0 258.0 111.0 0.3 412.0 0.0 861.3
Germany 142.0 40.0 0.0 0.0 81.0 0.0 511.0 0.0 774.0
Greece 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Ireland 3.0 7.0 0.0 3.0 1.0 0.0 0.0 40.0 54.0
Italy 0.0 36.0 0.0 83.0 24.0 0.0 0.0 0.0 | 1430
Netherlands 4.0 30 0.0 0.0 45.0 1.0 24.0 0.0 77.0
Portugal 68.0 27.0 22.0 0.0 0.0 0.0 0.0 0.0 | 117.0
Spain 59.0 87.0 23.0 12.0 52.0 0.0 386.0 0.0 | 619.0
1Sweden 238.0 46.4 125.0 27.0 27.0 18.0 22.0 13.0 | 516.4
UK 16.0 12.0 0.0 27.0 175.0 0.0 70.0 0.0 300.0
Estonia 30.0 0.0 0.0 0.0 0.0 0.0 19.2 30.0 79.2
Latvia 8.0 12.0 0.0 32.0 0.0 1.0 0.0 15.0 68.0
Poland 101.0 68.0 16.0 26.0 40.0 0.0 205.0 | 122.0 | 578.0
Romania 0.0 23.0 3.0 58.0 0.4 0.0 0.1 0.0 84.5
Slovakia 6.0 0.1 5.0 3.0 3.0 0.1 13.0 0.0 30.2
Slovenia 2.0 7.0 0.0 8.0 0.1 0.0 0.0 0.0 17.1
Total 979.0 525.5 337.0 629.0 580.5 28.4 1728.3 | 385.0 | 5192.7
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Leible and Kaélber consider that the logical
commitment to bioenergy experienced three stages:

«  the first stage of conversation began with the
1973 oil emergency and the distribution of the
Club of Rome's report on The restrictions of
development

«  The second stage toward the start of the 1980s
was a conversation on decreasing agrarian
overproduction and making salary in farming
by developing energy crops.

«»  The third stage began toward the finish of the
1980s, which proceeds with today, set off by
expanding endeavors for the moderation of
environmental change and not just.

Utilizing biomass to produce energy has positive
ecological ramifications and makes an incredible
potential to contribute extensively more to the
sustainable power source area, especially when
changed over to current energy transporters, for
example, power and fluid and vaporous energizes

3. CONVERSION OF
ENERGY

BIOMASS  INTO

Biomass energy can possibly be modernized around
the world, i.e., delivered and changed over
productively and cost-seriously into more helpful
structures, for example, gases, fluids, or power.
Present day biomass currently speaks to just 3% of
essential energy utilization in industrialized nations,
and this worth has stayed consistent over ongoing
years. In any case, a great part of the provincial
populace in creating nations, which speaks to about
half of the total populace are dependent on customary
biomass, principally as wood for fuel. Customary
biomass represents 35% of essential energy utilization
in creating nations, raising the world all out to 14% of
essential energy utilization

Biomass power is a significant option for giving
energy in the rustic area. The intrinsic favorable
circumstances in usage of biomass are that work
openings are made in any event, for development,
assortment, transportation and capacity of biomass. In

assessing biomass energy chains, unmistakably
straightforward money saving advantage examination
doesn't catch a scope of ‘outside’ expenses and
advantages that emerge from the gracefully of energy
administrations. gives a schematic portrayal of
biomass fuel chains. The innovations for biomass
transformation fundamentally comprise in: direct
ignition  measures,  thermochemical  measures,
biochemical cycles and agrochemical measures.

EPA characterizes advancements for biomass change
into inactive gases and natural oils, gases, and fills
that can be additionally used to yield wanted energy
items as follows:

< thermochemical advances: biomass
feedstocks is changed over utilizing high
temperatures to energy, ordinarily as power
and warmth. Nonetheless, the advances can
possibly deliver power, heat, bioproducts, and
powers;

%  Biochemical advances: biological operators
convert biomass to energy (fluid and
vaporous energizes).

«  chemical advancements: substance operators
are utilized to change over biomass feedstocks
to energy, regularly as fluid fills

These three biomass transformation advancements
may likewise deliver side-effects that can be
important biobased items. Table 4 records an
assortment of advances, which can change over strong
biomass into perfect, helpful energy transporters. The
majority of these advancements are now in business
use, albeit some more than others. Every innovation
depiction - gasification, anaerobic absorption, ethanol,
steam turbine, and gas turbine - incorporates an
overall conversation of key specialized issues that
must be tended to in any undertaking including these
advances. It additionally incorporates more definite
specialized conversation of essential working
standards, feedstock and other material information
necessities, working and upkeep issues, capital and
working costs, ecological issues, and different
variables.
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Table 4 Some actual technologies for conversion of biomass in energy

Technology Scale

Energy services provided

Biogas Small

Electricity (local pumping, mining, lighting, communication,
refrigeration, etc. and possible distribution via utility grid)

Cooking

Heating

Producer gas

Small to medium [Electricity (local pumping, mining, lighting, communication,
refrigeration, etc. and possible distribution via utility grid)

Cooking

Heating

Ethanol Medium to large

Vehicle transportation

Cooking

Steam turbine

Medium to large | Electricity (for industrial processing and grid distribution)

Heating process heat

Gas turbine

Medium to large | Electricity (for industrial processing and grid distribution)

Heating process heat

4. BIOFUELS FROM BIOMASS

Biomass fuels in their natural structure contain wood,
straw, creature compost, vegetable issue, horticultural
waste, while handled biomass incorporates methane,
charcoal, sawdust and liquor delivered from
maturation measures. All things considered, of
essential energy needs, while in some different
territories, these ascents to as much as 90% with
checked impact on the earth.

Utilizing biomass to create heat or to drive steam
motors isn't new. In any case, antiquated techniques
for consuming wood, field buildups, or waste were
not naturally solid since they transmitted
contaminating smoke and unpredictable natural mixes
into the air. Today, researchers and designers utilize
improved cycles to build up a few new techniques that
neatly and effectively convert biomass to power. One
new strategy utilizes biomass to supplant a part of the
coal used to fuel a power plant through cofiring. The
expense of biomass fuel flexibly relies upon the
expense of creating or recuperating the 'feedstock’ —
crude materials — and those brought about during its
vehicle and pre-handling before use in a power plant.

4.1. Biogas

Biogas can give a clean, effortlessly controlled
wellspring of sustainable power source from natural
waste materials supplanting kindling or petroleum
derivatives. Biogas essential energy creation
developed from practically zero of every 2002 to
outperform sustainable civil squanders in 2012. Power
creation from biogas developed from an expected
5,000 GWh in 1990 to 13,617 GWh in 2011. While in
the mid 2000's, almost the whole measure of biogas
power was delivered in the United States, the biggest
extent of this creation has moved to OECD Europe,
which contributes 58.1% of biogas power today.
Hence, most creation happens in the part nations of
the European Union. The biggest maker in the
European Union is the United Kingdom, which gave
2,870 GWh of biogas power in 2011. While the
United States, with 4,860 GWh, remains the biggest
individual maker, its development of 5.4% per annum
since 2002 has been much slower than that of
numerous European Union nations. Germany has a
normal yearly development pace of 22.7%, Italy of
55.3% (684 GWh) and France of 19.8% (601 GWHh)
since 2002. The vast majority of the development in
the biogas fragment has occurred in the last part of the
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2000s and mid 2010s, and preceded with solid
development is normal for the not so distant future.

4.2. Liquid biofuels

Liquid biofuels have picked up significance in the
most recent decades in Latin America, and all the
more as of late in Europe and different nations of the
Organization for Economic Co-operation and
Development (OECD), especially in the vehicle part.
In the last part of the 2000s and mid 2010s, fluid
biofuels developed in European Union from 7TJ in
1990 to practically 7,400TJ in 2012 today, biomass is
the main accessible sustainable power source that can
deliver serious fuels for transport in bigger amounts.
The biomass resources considered just as their order
dependent on fuel quality and transformation
innovation are introduced. Fluid biofuels spread
biogasoline and biodiesels:  Biogasoline: this
classification  incorporates ~ bioethanol (ethanol
delivered from biomass as well as the biodegradable
portion of waste), biomethanol (methanol created
from biomass and additionally the biodegradable part
of waste), bioETBE (ethyltertio-butyl-ether created
based on bioethanol: the rate by volume of bioETBE
that is determined as biofuel is 47%) and bioMTBE
(methyl-tertio-butyl-ether  delivered  based on
biomethanol: the rate by volume of bioMTBE that is
determined as biofuel is 36 %).

5. IMPACTS OF BIOMASS CONVERSION TO
ENERGY

5.1 Environmental Impacts

Biomass gives a spotless, sustainable power source
that could significantly improve the earth, economy
and energy security. The utilization of biomass for
energy has consequences for all the ecological media
for example soil, water and air. Moreover, these
impacts may have impacts on human and creature
wellbeing and government assistance, soil quality,
water use, biodiversity and public courtesy. These
impacts emerge from every one of the individual
phases of the biomass energy fuel chains Although
there is an enormous assortment of exploration here,
the ecological expenses and advantages related with
bioenergy can be hard to evaluate in light of the
multifaceted nature of the creation frameworks. One
method which has been utilized broadly in the writing
to think about the energy and ozone depleting
substances adjusts of bioenergy chains is life cycle
assessment (LCA), a universally perceived strategy
for assessing the normal asset necessities and natural

impacts from the entire cycle and materials associated
with the assembling of an item or administration.

5.2 Impact on soil

Natural impacts of biomass creation must be seen in
contrast with the reasonable elective land-use
exercises. For instance, at the nearby or territorial
level, the general impacts of creating bioenergy
feedstocks depends on how the biomass is delivered,
yet in addition on how the land would have been
utilized something else. Biomass crops represent a
specific test for good soil the executives in light of the
fact that the plant material is frequently totally reaped,
leaving minimal natural issue or plant supplements for
reusing once more into the soil. Expanding the
creation of biomass includes a danger of developing
weight on biodiversity and of expanded draining of
supplements except if there is adequately powerful
natural guideline of this, for instance as requests for
broad land development.

5.3 Impact on water

The appraisal of direct ecological impacts of energy
from biomass for energy for water predominantly
visualizes the accompanying angles: supreme and
relative utilization; reuse (utilization/unit created);
release of effluents and penetration; observing of
sullying by manures, herbicides and bug sprays;
turbidity; eutrophication; suspended strong particles;
natural reasonableness of innovation used to extricate
water; utilization of best accessible water system
rehearses; groundwater exhaustion; reclamation of
groundwater and so on. The utilization of enduring
harvests and no-till cushion zones along water courses
is now being effectively considered as a practical
strategy for reducing chemical and biological oxygen
demand (COD and BOD) levels in agrarian water
courses.

5.4 Impact on atmosphere

The commitment that biomass could make to the
energy segment is as yet extensive, since it makes less
carbon dioxide than its petroleum derivative partner.
The use of biomass is regularly introduced as a key
technique for diminishing ozone greenhouse gases
(GHG) discharges from power age and transport.
Utilizing biomass conceivably gives low carbon
transport fuel, warmth and power, as biomass crops
acclimatize carbon from the atmosphere during
development. Consequently, the carbon delivered
back to the atmosphere when the biomass is
combusted is what has been as of late caught and
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ought not raise air focuses. Consuming biomass won't
unravel the as of now uneven carbon dioxide issue.
Adroitly, the carbon dioxide created by biomass when
it is scorched will be sequestered equally by plants
developing to supplant the fuel. At the end of the day,
it is a shut cycle which brings about net zero impact.

6. CONCLUSIONS

Bioenergy activities will give more noteworthy
expansion and pay open doors for agribusiness, agro-
ventures and ranger service: they will build the
entrance of little rustic enterprises to energy benefits;
and will upgrade the estimation of provincial
resources, empowering private and public division
interest and speculations. Privately delivered bio-
energy will help public energy security and diminish
the oil import bill. Present day bio-energy frameworks
will increment both admittance to and dependability
of energy administrations for families in provincial
territories, along these lines improving the personal
satisfaction. The development of socially and socially
sustainable biomass creation frameworks  will
unavoidably animate administration choices, value
and sex balance, particularly considering ladies' focal
function in family energy the board.
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