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Abstract

Bdarus is subject to serious energy security issues due to limited domestic energy resources; a
low diversity in the nationd energy profile, significant depreciation of capitad assets in the
Bdarusan energy system, a high share of energy resources import, and a dominating
dependence on one energy importer — The Russian Federation. In response to these issues the
country is very interested in diversifying its energy profile, development of non-conventional
renewable energy types and increasing the share of locd energy resources. Introduction of
short rotation willow crops is one strategy under examination. When willow is grown for
energy purposes, it has the potentid not only to contribute to the energy security
enhancement, but aso yied co-benefits in economic, environmentd and socid terms.
Currently energy crops based energy isin the stage of early devel opment.

Development of this energy option depends on arange of stakeholders, as well as economic
and legidaive settings. This work involves the identification of stakeholders in relaion to
short rotation willow crops (on any stage of their life cycle including cultivation and utilization
of biomass), and then their interviewing in order to depict ther interests, perception of other
stakeholders, and existing coordination between them. All stakeholders identified are anayzed
then in terms of atributes of power, legitimacy and urgency for defining those stakeholders
that influence the devel opment of short rotation willow crops most.

The research reveds the generd interest in the development of this energy option on the side
of the nationd government, but low current interest on the side of most stakeholders.
Moreover, there is a week interaction between stakeholders, a factor that is held in this work
to be mainly attributed to limited knowledge and experience on this technology. However, the
current economic and legidative settings do contain tools for stimulation of renewable energy
development, inclusive of energy crops. Such items include reduced environmentd tax and
indexed tariffs for bioenergy that will provide financid incentives and the coming law on non-
conventiona and renewable energy that will provide for stimulation tools for renewable
energy.
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Executive summary

Energy security is regarded as “the availability of energy a dl times in various forms, in
sufficient quantities, and a afordable prices’” and might be threatened by low diversity of
energy profile and high import share, making energy system and, thus, national economy more
vulnerable (UNDP, UNDESA and WEC 2004). Belarus, characterized in terms of energy by
limited national energy resources, low energy profile, depreciaion of capitd assets in
Bdarusan energy system, by high imports of naturd gas and oil as well as heavy dependence
on neighbouring jurisdiction — main energy supplier The Russian Federation — makes Belarus
subject to serious energy supply security issues. This Situation makes it very important to
increase the share of nationa energy resource in the energy profile, mainly by involvement of
local energy resources and development of non-conventiona renewable energy types.

Bioenergy seems to have high potentids for development in Belarus and contribution to the
energy security enhancement strategies. Among various bioenergy options, the cultivation of
short rotation willow crops with further combustion of harvested biomass in conversion
facilities promises to be an attractive option, asit might not only contribute to the substitution
of fossl fues and, thus, energy security enhancement, but aso provide for the involvement
and reclamation of large aress of low qudity and contaminated lands, reduction of GHG
emissions, as well as respond to some socid and economic issues. However, the development
of SRWC basad energy will depend on the stakeholders involved, current economicd and
legidative sattings and some more factors. Thus, the research questions of this master thesis
arel

What are potential benefits and co-benefits of the agro-biomass production systemin the context of Belarus?
Who are the stakeholders and what are their interests, roles and power to influence the success of the system?
How feasibleisit to establish agrohiomass production system in Belarus?

Methodology of the research is based on the definition of a stakeholder - “a pgsn a gaup who
haea vetal intget in a patialar prget, adivity, a isuiebeausethey areindved in it a affeted by it ™,
and includes, firdly, investigetion of benefits and co-benefits divided into four categories -
energy security, economic, social and environmental dimensions— and then, in the main focus,
identification and andysis of stakeholders within the framework of the theory of stakeholder
identification and sdience (Mitchdl & d. (1995). Within this framework, stakeholders are
andyzed in terms of possession of three atributes of pone, legtimegy and urgngy, and according
to being attributed with the combination of these attributes are grouped into the categories of
latent, expectant and definitive stakeholders, divided to more subcategories. According to the
andysis as much as 8 stakeholders in reaion to short rotation willow crops belong to the
category of Darminant Stekehddasdue to possession of power and legitimacy attributes: from these
the Government, the Ministry of Energy and agriculturd productive cooperétives are assumed
to have the highest possibility to become Daisve Stakeddes upon their current interests
reaching some degree of urgency.

At the moment the interaction and cooperation between the stakeholders is rather week,
mutud understanding of the gods is dsent or insufficient. As regards establishment of
plantations, gill there is no clear picture which sector has to be involved: agriculturd or

1 Dictionary of Environment and Conservation. Chris Park. Oxford University Press, 2007. Oxford Reference Online.
Oxford University Press. Lunds universitet. 27 February

______________________________________
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forestry. Insght in both sectors shows tha, first of dl, both have rather blurry perception of
rationdity of their own involvement, and, secondly, that the wider adoption of technology in
the sector may develop in both directions — downstream from the Ministry to the production
units, and upstream. In regards to conversion facilities, they are small-scde facilities that are
deemed to be involved first of dl, like newly established mini-cogeneration plants and re-
equipped boiler-houses. Changes of interest and urgency may become possible due to various
factors, including changes in policy and influence of economic and legidative settings, as well
as production costs reduction. The current price of SRWC chips - 3.4 €/ GJ— isregarded high
by stakeholders, however, in the light of rgpidly increasing internationa as well as importing
prices for Belarus for fossil fuels, this feedstock might soon become competitive.

The main conclusions, drawn upon the findings of the paper, are:

1. SRWC may potentidly yield certain benefits and co-benefits; those that are expected by
mgority of stakeholders include substitution of fossil fuels by contribution to loca renewable
energy and decentralized distribution, involvement of low quality lands and reduction of GHG
emissions. Meanwhile, financid co-benefits promised by bioenergy in the light of Kyoto
Protocol, as well as social and economic co-benefits receive much less attention.

2. A list of stakeholders have been identified in relaion to short rotation willow crops and
andyzed in terms of influence on adoption and dissemination of this energy option. As a
result, Government, Ministry of Energy, Ministry of Forestry, Ministry of Agriculture and
Food, Energy generation sector, Housing and communa services, Agricultura productive
cooperatives and Forestry associations have been identified as dominant stakeholder group
who lacks only urgency of their interests that will transfer them to the most important group —
decisive stakeholders. According to the collected information and author’s assumption biggest
interest is on the side of the Government, the Ministry of Energy and agriculturd productive
cooperatives.

3. A =t of economic and legidative mechanisms has been identified in reéion to the
gimulation of renewable energy, inclusive of SRWC: reduced environmenta tax, indexed
prices for biodectricity, Bioenergy Revolving Fund, however, they are raher immature to
consider their effectiveness. Legidation on renewable energy that is to be enacted soon is
expected to contribute to its dissemination and success; besides, benefits might accrue from
Kyoto Protocol mechanisms as well.

4. Feashility of disseminaion of SRWC dso depends on coordination and cooperation
between various stakeholders, but those components are either insufficient or even absent a
the moment. It is <ill undear which sector will be involved in cultivation of the biomass, and
actudly none of them has urgent interest, while uncertainty adso exists on the sde of
converson facilities. Moreover, interaction between them in terms of supply-demand
relationship creation is close to zero: plantations in the forestry sector are established while the
consumer is gill uncertain. One of the possible schemes is cultivation and conversion by
agricultural productive cooperatives for their own energy needs.

5. The development will further be influenced by governmentad policy and control, wider
introduction of mini-cogeneration plants and re-equipment of boiler-houses to wood
resources utilization, reduction of production costs, serving as drivers, while competition with
another, chegper bio-resources like forestry residues, as well as high production costs due to
certain niche of lands used (the lowest quality), currently perceived by stakeholders as too high
and unattractive, serving as barriers.
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Upon the findings, the author drew recommendations on:
- Theestablishment of coordination between stakeholders at various levels;

- More efficient execution of power by the government at various levels (from nationd to
local);

- More active involvement of the Ministry of Agriculture and Food;

- The devdopment of pathways for short rotation crops to benefit from Kyoto Protocol
upon its amendment ratification.
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1 Introduction

1.1 Background

The sugtainability of development is regarded as having three dimensions. economic,
environmentd and socid, with energy being an important aspect of each dimension of human
development (IEA and OECD 2004). Energy sustainability, according to the World Energy
Outlook is,

“Reuires meding ar eng'gy neds upm whidh esnaric dedgomatt dgpands while pratating
the environment and improving social conditions (IEA and OECD 2004) ”.

Thus, for sustainable energy future to become a redlity, dl those components have to be
integrated into energy options considerations and among themselves.

The dependence of economy on energy supply security is obvious and is targeted by globd,
regiond and naiond policies. For example, The European Union (European Commission
Green Paper COM (2000) 769 find) defined its strategy for energy supply security: “[it] must
be geared to ensuring, for the well-being of its citizens and the proper functioning of the
economy, the uninterrupted physica availability of energy products on the market, a a price
which is affordable for al consumers (private and industrid), while respecting environmenta
concerns and looking towards sustainable development™2. Thus, from the broad perspective of
energy security as “the avallability of energy a dl times in various forms, in sufficient
quantities, and a affordable prices’” (IEA and OECD 2004/ UNDP, UNDESA and WEC
2004), the share of own and imported energy resources in energy baance, as well as diversity
of energy profile in terms of energy carriers and importers are important festures of nationd
energy system. In the case of energy import, dependence on one main energy resource and on
one main importer makes energy system and national economy more vulnerable.

Moreover, the issue of energy security is even of more importance for countries with
economies in trangtion (EiT), which experience many reforms in terms of economy and
legidation during the shift from centrdly planned to market-based economy. These reforms
undoubtedly affect energy systems. For example, Belarus — an EiT country — firstly
experienced an economic decline when the reforms came into force in the 1990s, but later its
economy revived owing to market-economy mechanisms and government policy, that were
targeting cost- and energy-efficiency (MNREPRB 2006). However, Bearus has limited
national energy resources, and energy saigtics (IEA 2007) makes it obvious that the country
is among most energy importing Europe’s countries: its net imports in 2007 congtitute 85%
from TPES, moreover, its main supplier is one country - The Russian Federdion. On the
other hand, country’s location between a mgor energy exporter - The Russian Federdion -
and a mgor energy importing region of The European Union has certain implications on
economy and energy system, mainly reflected in negotiated prices which has been lower for
Belarus then for other countries for along time, however, recently this difference is decreasing
fast. Energy indicators like totd primary energy supply (TPES), energy production and net
imports are organized in the Table 1-1.

2 European Commission Green Paper COM(2000)769 final, p.11.
Stotal primary energy supply
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Table 1-1 Selection on key energy statistics for countriesin Europe and calculated share of energy import

Country Net TPES, | Shareof | Country Net energy | TPES, | Share of
energy | Mtoe energy import, Mtoe | energy
import, import in Mtoe import in
Mtoe TPES, TPES,

calculated calculated

Austria 24,76 34,36 0,72 Lithuania 4,87 8,59 0,57

Albania 1,23 2,40 0,51 Luxembourg 4,68 4,78 0,98

Belarus 22,71 26,59 0,85 the FYR of

Belgium 50,89 56,65 0,90 Macedonia 1,24 2,74 0,45

Bosniaand Moldova 3,47 3,56 0,97

Herzegovina 1,56 4,96 0,31 Netherlands 37,86 81,85 | 0,46

Bulgaria 9,52 20,06 047 Norway -200,44 3212 | -624

Croatia 5,20 8,89 0,58 Poland 16,68 92,97 |018

Czech Republic 12,72 45,21 0,28 Portugal 24,55 27,17 0,90

Cyprus 2,86 2,55 1,12 Romania 10,21 3834 | 027

Denmark -10,52 19,61 -0,54 Serbiaand

Estonia 1,49 5,10 0,29 Montenegro 5,25 16,66 0,32

Finland 19,51 34,96 0,56 Slovak Republic 12,31 18,83 | 0,65

France 14330 | 27597 | 0,52 Slovenia 3,88 7,31 0,53

Germany 241,47 | 344,75 | 0,70 Spain 124,68 145,20 | 0,86

Greece 2313 30,98 0,75 Sweden 20,11 52,17 | 0,39

Hungary 17,58 27,76 0,63 Switzerland 16,43 2715 | 061

Iceland 1,08 3,63 0,30 Turkey 61,89 8521 | 0,73

Ireland 13,80 15,29 0,90 Ukraine 59,70 14324 | 0,42

Ity 159,33 | 18519 | 0,86 United Kingdom 32,26 23393 | 0,14

Latvia 2,79 4,72 0,59

Source: | EA (2007)

S, Bdarus in terms of energy is characterized by high imports of naturd ges (the mgor
imported energy resource) and oil as well as by depreciation of capitd assets in Bdarusan
energy system (CMRB 2004). This heavy dependence on neighbouring jurisdictions — main
energy supplier (Russia) — makes Belarus subject to serious energy supply security issues.
Moreover, there are fluctuations in price of energy cariers, increesing the economic
vulnerability: recent rise in gas prices resulted in increased pricesin general in Belarus.

An increase of locd, renewable energy resources share contributes to the diversification of
energy profile and enhancement of the security of supply. However, in many cases renewable
and dterndive energy resources reman more expensive then traditiona fossil fues, which is
very much true for bioenergy. Neverthdess, some steps are being undertaken on internationd
arena as wdl as by nationd governments to support development of bioenergy and make it
more competitive. On one hand, mechanisms that discriminate foss| fuels are employed, for
example, increase in prices of fossl fuels due to carbon charges (gpplied to the use of fossil
fuels) and/ or energy taxes (from which biofuels are excluded), introduced in some countries,
for example, Sveden aswdl astherisesin international prices (Swedish Energy Agency 2007).
On the other hand, the mechanisms that support renewable energy are introduced, inclusive
of funded research, feed-in tariffs, renewable energy certificates, etc. (Sims 2004b).

Among various types of renewable energy biomass seems to have some advantages as it can
be stored and can be feedstock for energy demands like heet, eectricity, transport fuels, and
from The European Union’s perspective is an important contributor to the renewable energy
objective (Sims 2004a). According to World Energy Outlook projections, biomass will be used
mainly for decentrdized eectricity and heat needs, as well as for co-firing with cod for GHG
emissions reduction, but in small shares (IEA and OECD 2004).

2
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However, biomass, like many other renewable energy sources, is competing with traditiona
fossl fuds like cod, gas and ail, and s0 fa generally remans a more expensive option.
Unfortunaely, the trend might be the same as long as exploration costs for fossil fuels, aswell
as greenhouse gas emissions, are not taken into consideration in the supply costs cdculations.
Thus, if bioenergy is to become more competitive and successful in future, dl the associated
benefits in economic, socid and environmentd terms, like reduced emissions, development of
locd energy resources, and many other, should be taken into account when comparing this
type of energy to the traditional fossil fuels (Sims 2004b). However, in the light of rising world
prices for fossl fues it might become more competitive. In fact, prices for crude oil have
been increasing rapidly in last 3 years according to |EA datigtics, the trend is depicted in the
Figure 1-1.
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Source: International Energy Agency

CHP or co-generation is regarded as a highly efficient way of biomass conversion: dectricity is
generated in a steam or gas turbine driven by the biomass combustion, and while the hest is
produced from the process “waste heat”. Biomass feedstock ranges from energy crops like
SRC willows to forestry residues, animd waste, etc. The main stages in the process are the
cultivation of the trees, harvesting, transportation to the power plant, combugion and
harnessing of the energy released (Feehan and Petersen 2004).

Willows belong to the range of short-rotation crops grown and further used for energy
purposes. Such bioenergy systems can be found in Swveden, UK, Northern Irdand and some
other European countries, aswell asin the USA, providing knowledge and experience to other
daes. For example, in Swveden, research on possbilities of growing energy crops (mainly
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willows) and further use as fuels started in 1970s and was introduced on the commercid scde
in the beginning of 1990s (Rosengvist & d. 2000). In OECD countries where agriculturd and
energy subsidies are minimd or do not exist, biomass produced from purpose-grown crops
(rather than from waste organic products) competes better with cod and naturd ges in the
heat market rather than with traditiond forms of generation in the eectricity market (Sms

20044).

Meanwhile, one of the main issues related to the expansion of biomass energy, and energy
crops cultivation, is the competition with production of food and fiber in terms of land use.
Set-aside lands seems to be a solution, but only partid, as there are environmenta concerns
about bringing this type of lands back to activities (Parris 2004). However, on the other hand,
cgpability of such short rotation crops as willows to teke up nutrients and absorb
radionuclides and heavy metds dso mekes them suiteble for waer purification and
reclamation of contaminated lands. The willows have been shown to be adgptable as
vegetation filters in order to purify water and soils. The purification efficiency of willow
vegetation filters has been demonsrated in severad countries, such as Sweden, Poland,
Denmark and Estonia (Feehan and Petersen 2004).

This might be of a potentid interest for Belarus as cultivation of energy crops, such as
willows, will dlow for involvement of those lands that are not used a the moment:
abandoned, of low productivity, degraded, post-mining, areas contaminated with heavy metds
and radionuclides, unused forestry aress. In fact, according to various datigticad data, as of
January 2007, unused abandoned (mainly due to low productivity) lands congtituted
approximately 580 thousand ha (2.8 % of totd available Belarusian lands), contaminated with
radionuclides aress that are out of agriculturad activities - 250 thousand ha (1.2 %)
(MNREPRB 2007). As for post-mining soils, in 2004 the area of congtituted 180 thousand
ha (0.8 %) (CMRB 2004). Thus, energy crops grown on these lands will provide for significant
amount of biomass feedstock, substituting use of fossil fuels.

Bioenergy is an atractive energy option to reduce greenhouse gas emissions under the Kyoto
Protocol. The cultivation and use of biomass can have a neutrd carbon dioxide baance. If
grown sugtainably, the amount of CO> extracted from the atmosphere during biomass growth
is equd to the amount emitted in the process of biomass combustion (Hall & d. 1993, EREC
2004). Belarusis an Annex | Party to the United Nations Framework Convention on Climate
Change (UNFCCC) and from 2005 is a full Party to Kyoto protocol. At the moment an
amendment by which Bdarusis included in Annex B with 95% obligation on GHG emissions
reduction is pending on signing by the parties to the Protocol.

Besides the environmentd benefits, biomass-based energy systems may yield economic and
socid gans. particularly, energy crops based systems are of specid interest because they
require involvement and, thus, utilization, development and diversfication of agriculturd
sector as feedstock comes from this sector of economy (Parris 2004). This is another reason
for Bdarus to be interested in energy crops, as agriculture is a sgnificant sector of gae's
economy: in 2004 its share in GDP condtituted 9.7%, though reduced from 1997 level of
12.8% (EEC 2005). Also, renewable energy generdly is regarded as more labor-intensive than
traditiona energy conversion technologies (Berndes and Hansson 2007), cregting a range of
job opportunities, which is of particular interest for the rural regions.

However, wide agpplication of energy crop production is determined by roles of various
stakeholders and mechanisms of support. For example, in Sveden these factors that
influenced the increase of short rotation crops production were the following (Rosengvist et al.
2000; Roos ¢t al. 2000):
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- Increased environmental taxes (on carbon dioxide and sulphur) for fossil fuels,
- Subsidies for the dedicated energy crops plantations,
- Previoudly established market for bioenergy.

The economic mechanism of environmentd taxes has been introduced in Belarus recently,
however, the latter two are absent at the moment.

1.2 Research Problem and Research Questions

As it was discussed above, energy crops like short rotation willows in addition to being a
renewable energy resource, avalable locdly, and thus contributing to energy security
enhancement, yidd vaious environmenta, socid and economic benefits. However,
development of any energy type depends on the state's policy in terms of energy and those
conditions tha favour or impede its development, such as taxes or subsidies. There might be
stakeholders tha influence favour the development as they have certain interests and power
(or no red power to exert) to devdlopment pathway in that or another way, but there might
adso be other stakeholders that may impede the development of tha energy option if they
have other objectives or energy priorities. Thus, the andysis of stakeholders can provide for
the ingght into current situation or the future possible pathway of development for particular
energy type (in that case — short rotation willow crops).

As it has been mentioned above, Bdarus has severd issues that might be vitd pre-conditions
for considering the establishment of energy crops based system and their dissemination:

- Energy security issues, conditioned by high import of energy and alow energy profile, thus,
the need for wider utilization of locally available energy resources,

- Big areas of land with low productivity or contaminated with radionuclides, that need to be
decontaminated and reclaimed and are potentially available for crops cultivation,

- Opportunities for fossl fuels subgtitution and for reduction of greenhouse gases (GHG)
emissions,

- Socid and economic aspects that might potentialy benefit from short rotation crops based
energy.

However, whether such a system will be developing depends on various stekeholders, as they
might have different interests and priorities as well as power to saisfy ther interests via
mechanisms of influence. That is why, for the author of the paper it is of interest to
investigate the potentid of such system in Bearus. This includes invetigation on current
environment for development represented by stakeholders, as well as policy, legd and
economic settings.

So far, there have been few projects in this country related to the research on willow growing
technologies. Nevertheless, the research in a broader context, like the role of such energy
crops in the energy system of the republic and its possible future, as well as the insght to the
stakeholders, their interests and ways they can influence its success was not established o far.
As such, the research questions of this paper are:

What are potential benefits and co-benefits of the agro-biomass production systemin the context of Belarus?
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Who are the stakehol ders and what are their interests, roles and power to influence the success of the system?
How feasibleisit to establish agro-biomass production system in Belarus?

Asthereis explicit political interest in short rotation forestry in Belarus, this analysis should be
of interest for Belarusian decison-makers in various spheres, including energy and agriculture,
a the nationd, regiond or locd levels, as wel as for dl rdevant stakeholders. It is dso
expected to be relevant for researchers and students working in the field.

Assumptions

Short rotation crop-based energy is in its early stage of development in Belarus and has the
potentid to develop and disseminate. The stakeholders involved have various interests, power
and influence on the success of its development. However, it may hgppen, that short rotation
crops will not develop after the loss of interest on stakeholders side due to various reasons.
These can include low or zero profitability, low competitiveness with traditiond energy
resources and more.

In the context of this paper the author assumes that the technology of energy crops cultivation
and combugtion will be able to disseminate, and that the main crop to spread will be willow.
The author adso assumes tha cultivation and utilizetion of these energy crops has high
potentid of yielding described benefits as energy security enhancement and support of
sustainable development in its three dimensions. It is aso assumed that decison-making can
be affected by the co-benefits promised by cultivation short rotation willows and their
utilization for energy purposes.

1.3 Methodology

The initid investigation of the research problem has started with the short research papers on
the ARPEA course. This paper aimed towards understanding the main principles of the agro-
biomass production systems, which dready exist in some European countries, as well as the
benefits brought about by such systems. Firdly, these benefits are divided into severd
categories: energy security, economic, sociad and environmentd benefits. Secondly, these are
benefits that have dready been proved to accrue from energy crops based systems (aso when
such systems are integrated with others like that of wastewater trestment) or are promised by
their establishment and are being investigeted by academia. Benefits identified for Belarus and
described in the part of the thess devoted to the context of Belarus were proposed in the
following way: they reflect existing issues and problems in terms of energy security as well as
economicd, socid and environmentd terms, and introduction of short rotation energy crops
is regarded as the means that might potentially be a partial or a full solution to those
problems, taking into account existing experience of other countries and resultsin the field of
research.

The main focus of the research is on the stakeholders. To define stakeholders, the author
decided to use the following definition of a stakeholder -

4 This assumption is based on the knowledge of severd facts. Firstly, there is ongoing research on that crops in Belarus, that
has dready resulted in certain knowledge and experience (projects are described in the Chapter 3). Secondly, naturd
conditions in terms of climate, landscgpe and soil are described as suitable for this crop in Bearus (ISEU 2005,
Vandenhove & d. 2002). Then, the lowest production costs are reported for this crops (Rosenqigt € d.). And findly,
current interest of the government in terms of short rotation forestry relates firstly to woody cultures like willows.

5 Bioenergy crops: potential cxbenefits. Case of Belarus. Paper on ARPEA course.
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“a pesn a gap who have a vetad intered in a particdar prget, adivity, a issie beause
they areinvolved init or affected by it s,

This matches other definitions suggested by researchers on stakeholder theory, however, most
of them are in the fidd of business and are focused on organization, while this definition is
focused on project/ ectivity. Thus, in this case, it is any ministry, agency, company,
organization, person, €c., tha have an interest in energy crops, because they are involved in
the stages of cultivation of crops, their processing or end-product consumption (energy in the
form of heat and/or electricity) or are affected by them.

To make this process more structured and in order to embrace the mgority of relevant
stakeholders, the author used the list of stakeholders identified by Bouille and McDade in their
paper, as playing important roles in goproaching sustainable energy, and compiled in the
following categories: government; productive sector; civil society / academia / media. This
goproach was adjusted and gpplied to energy crops andysis in order to identify relevant
giakeholders, understand their roles, needs and ability to influence the development and
success of energy crops based system to contribute to sustainability (2002). Sakeholders are
described with the questions why, whg what and how with the following objectives. under why-
guestion energy crops (willows), as a renewable source of energy available locdly, will be
described in the perspective of benefits for country in socid, economic and environmenta
terms. The quegtions “Wha? What? And Hoa?” are used for spotting relevant stakeholders,
describing their interests and needs, as well as roles and ways of influencing the development
of energy crops based system. Investigation of experiences in Sweden, UK and USA, have a
long history of growing energy crops — mainly short rotation willows — and their use in the
energy generation sector ams a identification of those stakeholders. Furthermore, this
invedtigation provided for better understanding of roles of various stekeholders, their
contribution to the dissemination of energy crops based sysems, as wdl as various
mechanisms (government support, regulation, economic incentives, etc.) that influenced the
development of technology.

The main part of research is devoted to collection of data on the Belarusian context of the
issue — identification of stakeholders and gathering information on their interests and ways to
influence the way of dissemination of energy crops based systems. Collected data then was
andyzed within the framework of stakeholder identification and sdience theory (Mitchell & &.
1997): upon defining stekeholder atributes of power, legitimacy and urgency, they ae
grouped in three categories — latent, expectant and definitive stakeholders. This anadyss ams
a gpotting most significant stakeholders in the development and dissemination of short
rotation crops.

The datais gathered by severd methods. The investigation started with the literature review:
rdevant EU documents, books and articles describe how energy crops were introduced in the
USA and European countries, and how their cultivation and processing have been developing
these lagt three decades. In Belarus, the system of cultivating short rotation crops like willows
and their processing for energy purposes is in its early devdopment stage. Preiminary
literature review showed that the literature describing Belarusian experiences is limited, mainly
because there is little experience in this field. In fact, it is limited to the following sources of
literature:

6 Dictionary of Environment and Conservation. Chris Park. Oxford University Press, 2007. Oxford Reference Online.
Oxford University Press. Lunds universitet. 27 February

_______________________________________
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- Articles describing experience of other countries and suggesting that this energy
option might be interesting for Belarus,

- Governmenta documents. state programs on energy related issues, which give generd
information on intentions to devel op these types of energy resources,

- Reports on results of scientific and technologica research made by Belarusian
researchers,

- Legidation.

Thus, in order to draw a picture of current state of the issue, there was a need to obtan the
information from the first-hand sources, i.e. stakeholders themsdlves. As such, the literature
review helped to identify most of the stakeholders.

So, another method of data collection was performance of interviews. Additiondly to the
information on growing short rotation willows and their utilization for energy purposes in
Sweden, UK and USA obtained from the literature few interviews were made with Swedish
researchers on the issue. The interviews were designed to get answers to the questions the
author came up with when going through the literature. In fact, the literature review of short
rotation crops in Belarus provided the author with some information on roles, power and
legitimacy of various stakeholders, existing economic and legidative mechanisms, affecting
renewable energy, completed and ongoing research projects on short rotation willow crops,
governmentd interests and expectations of them, introduction of new conversion facilities,
current stete of plantations establishment. Upon this data, questions arose about the presence
and urgency of exigting interests, ways of influence exertion, perception of other stakeholders
roles.

However, the main focus of the research is the current and future situation with growing and
utilizing short rotation cropsin Bearus, and as it was mentioned the literature on the issuesis
rather limited. Mainly, the author is interested in stakeholders perspective. Thus, the research
ams to identify stakeholders and data collection via interviews with them. The stakeholders
identification was performed on the basis of the stakeholder definition, inclusive of the
following steps:

- Ministry, agency, organization, company, a group of people, etc. is a stakeholder if it is
mentioned in relaion to one of the stages of short rotation crops life cycle in Bdarus
in the literature, mainly state programs. In fact, the stakeholder can be mentioned in
program document as an actual or potential producer of crops or energy producer.

- Minigry, agency, organization, company, a group of people, etc. is regarded by the
author as a potential stakeholder, if it was identified as a stakeholder during
investigation of the experience of other countries. For example, farmers growing short
rotation willows in Sweden were identified as stakeholders during the invegtigation of
experience in other countries. Thus, the author identifies them as potential
stakeholders in a Belarusian context and investigates their relation to the energy crops
based system — whether they are growing or will be growing the willows (or even use it
as afeedstock for energy generation) or no.

- The author dso turns to the list of stakeholders identified by Bouille and McDade
(2002) in their paper as playing important roles in gpproaching sustainable energy, to
ensure that relevant stakeholders are not left out of analysis.
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After the stakeholders were identified, interviews with people representing those stakeholders
were planned and in some cases these were people who work on related projects and publish
related articles. In addition, the questionnaires for semi-structured interviews were prepared.
These questionnaires were adjusted in the consultation with the supervisor and the Bdarusian
researcher on short rotation willows. This ressarcher, as well as another academia
representative whom the author had consulted, suggested more names and contact details of
certain people to contact within the stakehol der organizations.

These were forma interviews performed in relevant offices in Minsk, Belarus, and interviews
on the phone, al performed by the author in second half of April — beginning of May 2008. In
addition to the information obtained from the stakeholder organization on its interests and
roles, the author structured the interviews in the way to ask how stakeholders perceived roles
of other stakeholders and wha do they expect from them. Separaie questionnares were
prepared in Russian language for dl the stakeholders. Few questionnaires, trandated into the
English are represented as examples in the Annex Il. As it is described in the limitations
section, the author expected that some of the interviews would not be possible due to people’s
reuctance to tak and disclose information. However, most of the interviews did take place,
and most interviewees were open to the discusson and shared important information.
Although some of them preferred to keep their names and positions anonymous in the
research reference. As such, only the author in the thesis mentions the name of the
organization. And, findly, some of the interviews planned did not take place, as people
refused to make an gopointment for the author and communicate with her, thus, limiting
relevant first-hand information.

1.4 Scope and Limitations

Scope. This research is @amed a woody short rotation energy crops, with the main focus on
willows. Geographicdly, the scope of this thesis includes the Republic of Bdarus, for which
the andysis is performed. The scope embraces the issues related to al three stages of product
life cycle — cultivation, processing and end-product consumption — mainly concerning their
current implementation and potentid development in Bdarus. The research ams a dl main
stakeholder categories that are identified for dl the stages mentioned. During the interviews
some stakeholders were changing the focus of the conversation (short rotation willows): they
were broadening the topic of discussion from willows to short rotation cropsin generd, were
shifting to other short rotation crops or other types of bioenergy, manly because it was
according to the priorities and/ or they didn’t have much to say about short rotation willows.
The author collected dl the data, however, decided not to broaden the scope. However, such
information related to other renewable energy resources and renewable energy in generd is
regarded vital to the focus of this research paper.

Limitations. The research ams to get an indght to the interests and powers of various
stekeholders. However, the author initidly perceives some limitations. Firstly, reevant
information on the current state of the issue in the literature is limited, and thus the author can
obtain it mainly from stakeholders themselves. Secondly, limitations relate to possibility to get
the fird¢ hand information that may be obtaned from interviews with the relevant
gstakeholders. In fact, the author expected from the outset that some interviews will not be
possible because of stakeholders rductance to meet the author and tak to her, particularly,
stakeholders from the Government sector, who are important and sometimes the only source
of information.

Then, in some cases identification of the person to tak to within the agency or organization is
complicated as there is no information on names, positions and contacts of people on entry
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points to the organizetions such as web-stes. Findly, dthough the author has short rotation
willows in the focus, during the conversations, interviewees sometimes changed the focus
from short rotation willows to other types of bioenergy resources and technologies, or just
broaden the focus to the category of bioenergy or even renewable energy in generd. So, the
author collected dl the data but has had to andyze obtained information with the screening
down to the issue in focus (short roteation willows), thus, the findings may have some degree
of generalizations.

1.5 Definitions
The following definitions are important to this thesis.

Agiaiturd baress - a subset of biomass produced directly from agriculturd activities,
including cered grains; sugar crops, oilseeds; other arable crops and crop by-products such as
straw; vegetaive grasses, farm forestry (e.g. willow and poplar); and livestock by-products, for
example, manure and animal fats (OECD 2004).

Benefit - an advantage or profit ganed from something that congitutes the objective of
performed activity’, in the case of this research paper, for instance, stable energy supply from
the introduction of short rotation willow crops into energy system.

Co-benefit — an advantage tha accrues in complex with those benefits which congitute
objectives of performed activity, in the case of this research paper, for instance, environmental
gains as reduction of GHG emissions due to the introduction of short rotation willow crops
into energy system.

Bioenergy - renewable energy produced from biomass when used to produce heat and/or power
and transport fuels. Bioenergy produced from agricultura biomass includes hiofuels such as
bioethanol, mainly derived from cered grains and sugar, and biodiesdl from vegetable oils and
animd fats; biopower in the form of eectricity; and biocheat generated from processing mainly
agro-forestry products (e.g. willow), crop and livestock by-products (eg. straw and manure)
and grasses (e.g. elephant grass) (OECD 2004).

Biomass - any organic materid, of plant and anima origin, derived from agriculturd and
forestry production and resulting by-products, and industrid and urban wastes, used as
feedstock for producing bioenergy and biomaterials (OECD 2004).

Economy in transition (EiT) or trangitional economy - an economy in the process of major changesin
its mode of economic organization. This may be from a centrdly planned economy to a
market-based economy, as in the former Soviet Union and many countries of Eastern
Europes.

Enegy sarity - aterm tha gpplies to the availability of energy a al timesin various forms, in
sufficient quantities, and a affordable prices, without unacceptable or irreversible impact on
the environment. These conditions must prevail over the long term if energy is to contribute

7 "penefit noun" The Oxfad Didicnary d Endish (revised edition). Ed. Caherine Soanes and Angus Sevenson. Oxford
University Press, 2005. Oxfad Rdeexe Orline Oxford Universty Press. Lunds universtet. 27 May

8 Dictionary of Economics. John Black. Oxford University Press, 2002. Oxford Reference Online. Oxford University
Press. Lunds universitet. 24 May

___________________________________
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to sustainable development (UNDP, UNDESA and WEC 2004).

Shat ratation aqos (o shat rdatian gops, shat rdation faetry) — conssts of densdy planted, high-
yidding varieties of either willow or poplar, harvested on a 2-5 year cycle, dthough commonly
every 3 years. It is awoody, perennia crop, the rootstock or stools remaining in the ground
after harvest with new shoots emerging the following spring (DEFRA 2002).

Sakeholder - a person or group who have a vested interest in a particular project, activity, or
issue because they areinvolved in it or affected by ite.

9 Dictionary of Environment and Conservation. Chris Park. Oxford University Press, 2007. Oxford Reference Online.
Oxford University Press. Lunds universitet. 27 February

______________________________
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2 Energy Crops: Why? Who? What? How?

In order to contribute to sustainable development of the country and the world as a whole,
naiond energy systems have to be designed in a way they can enhance energy security and
bring benefits in socid, economic and environmentd terms. As energy syssems undergo
ingitutiona and regulatory reforms, it is important to develop and incorporate sustainable
energy concepts in current energy and related policies in the context of existing capacities as
well as develop new capacities (Bouille and McDade 2002). However, a sustainable energy
system involves many stekeholders, dso those who are not directly linked with the energy
production, and each stakeholder is playing a different role, has different interests and needs,
and different capacities. If the energy system is to contribute to sustainable development, dl
stakeholders have to be taken into account and brought together, their existing capacities are
to be reinforced, and new roles and needs to be considered.

Bouille and McDade (2002) in their paper try to bring together concepts of capacity
development and energy for sustainability, targeting stakeholders, their needs and roles, while
using an gpproach of asking questions why, whg what and hov. The Why-question reveds
importance of energy for sustainable development, who-question describes the stakeholders of
sustainable energy, what-question explains their needs and interests and, findly, the how-
question aims to find out the ways to develop capacities for sustainable energy. They identified
the following stakeholders as playing important rolesin approaching sustainable energy:

» Government (the public sector, civil service, and representative officials);

* Productive sector (including the energy industry and other producers of non-energy goods
and services);

« Civil society (including non-governmental organisations and representative groups);
» Academid research/ specidists scientists/consultant institutions;
* Media

Thus, the investigation on energy crops based syssem in Belarus and possibility to accrue
various benefits from it will be made in the frame of those questions. The preliminary research
showed that this system is in its very early stage of development, so the research amsto see
the current environment in which energy crops are to develop. For better understanding of
the stakeholders in the energy crops based system, their interests and powers, it is interesting
to look a the countries that have alonger history of cultivating those crops, like Sveden and
UK. In fact, it will hdp to reved how different stakeholders influenced the development of
the system with time, see what were the effects of various policy instruments, and how
barriers were (or were not) overcome.

Then, taking into account stekeholders identified in other countries relevant stakeholders will
be identified for Bdarus. In fact, these are stakeholders, who are directly rdated to the energy
sysems, like the government, energy suppliers, energy agency, etc., as well as those who might
beindirectly linked to it. The author’sinterest to the later is based on the preliminary research
of the existing energy crops systems in other countries and, thus, knowing tha they are
stakeholders, for example, farmers.
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2.1 Why: Energy Security and Triple Bottom Line

Development of local renewable energy resources by the country promises not only to provide
for substitution of fossl fuels but dso benéfit it in three dimensions. The understanding of
those benefits and inclusion in congderation is especidly important for the government when
discussing future development of energy policies (Sms 2004b). Moreover, assessment of
multi-dimensiond benefits seems to be of particular Sgnificance when making decision on
introduction of new energy optionsin the national energy system:

- Will they enhance energy security?

How can the economy benefit from it?

- What are benefits for society?

How will this energy resource affect the environment?

2.1.1 Energy Security

Energy supply security has three key characteristics: availability — access (sufficiency) —
affordability. In order to understand, how energy crops contribute to enhancement of energy
security, they will be described in terms of these three characteristics.

Availability. Short rotation willows are harvested mainly during winter, between November
and March. Due to their moisture content they are stored as short a time as possible (one
month maximum), usudly the biomass is transported from the field straight to the conversion
facilities (for example, in Sweden to the district-heating plant) (Rosenqvist Personal comm.).

Sufficiency. Willows usudly are not the main and only fuel type used in conversion facilities,
it is combined with other energy resources. It is rather convenient to harvest this crop in
winter: during this seeson energy needs are higher, thus the biomass of short rotaion willows
is combusted with other feedstock. During spring-summer period biomass comes from forests
(Rosenqvist Personal comm.).

Affordability. Bioenergy as any other dternative energy source has to compete with cheaper
fossl fuds, however, in certain circumstances some bioenergy option demonstrates high
competitiveness with traditiona fud. This is the case of Swveden, where energy tax as well as
carbon tax made short rotation willows biomass even more atractive option then fossil fuels.
Moreover, among various biofuels, willow has the lowest cost profile (Rosengvist et al.).

In fact, harvested biomass is a bulky organic resource with high moisture content (30-60% for
fresh-cut woody biomass), and low cdorific vdue compared to the fossil fuels, thus, it can be
stored for alimited period of time, and its transportation for long distance is cost-inefficient
(Hall etal. 1993; Volk et al. 2004). Thus, it islogical to conclude that the biomass resources like
short-rotation crops should be produced and used in one region.

Biomass-based energy contributes to the shift from centrdized towards decentrdized
digribution of energy. Didributed generation is the location of energy producers (usudly
small but dispersed) near to the point of energy consumption, and it is an dternative to the
centraly planned energy system, where there are fewer energy generators but they are large.
Such distributed system dlows for reducing costs of fud transportation (EREC 2004). Such
digribution is of specid sgnificance for those aress in the country, where build-up aress like
smdl villages are not connected to the gas supply system making the situation with the heating
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raher complex. For such areas wood-fuel remans the most vigble and chegp energy
dternative. Another issue, dso related to this situation, is the expenditures for energy supply,
sometimes amounting for 10% of the family income (McKay 2006), and this may be even
more for the developing countries.

As regards converson options for short-rotation willows, combusgtion in cogeneration
facilitiesis quite common. Cogeneration (or combined heat and power (CHP)) is a process of
the combined production of hea and dectricity. It is not only regarded as more efficient
option in terms of converson then independent heat and power generation, but dso is
contributing to the decentrdization of dectricity generation in the industrid and commercid
systems (Swisher & d. 1997). As biomass supply from short rotaion willows is not constant,
and because of the qudity of fud itsdf, co-firing of biomass and cod, or combination of
severa biomass typesisregarded beneficia for flexibility (EREC 2004).

2.1.2 Economic Dimension

Actudly, economic benefits from biomass based energy gppear as most tricky to describe:
usudly they would be regarded as some form of monetary savings accrued in case of
subgtitution of fossil fuels with, for example, energy crops. In case of such comparison fossl
fuels would probably be a chegper option in terms of production costs just because some
benefits from energy crops are not so evident, they fal out of the energy system, and negaive
effects associated with gas or oil are being externdized. Thus, the andysis of energy options
should include other issues, relaed to land use, emissions, etc. in order to get atrue cost (Sims
2004b). In fact, one should not look a the economic gains in the very narrow prospective of
an energy price carrier. However, benefits that might accrue beyond the energy system itself
have to be andyzed, and energy systems, that potentidly might yield those benefits, have to be
promoted — and thisis where the government has to be active.

2.1.2.1 Regional and Rural Development

The issue of dow socio-economic development in rurd arees is relevant for developing
countries, meanwhile, developed and EiT countries experience socio-economic decline in
those aress, related to other things in the stae of agriculture. As a result, loca schools,
hospitds, shops, public transport, mail deliveries, etc. may be closed, and, after dl, younger
people are moving to towns and cities in pursuit of employment and better infrastructure
(Sms 2004b). Advancements of energy systems are regarded among most important strategies
for rurd and regionad development. Locd renewable energy sources in most cases have
distributed character, and so are more attractive for rural areas.

As it was dready mentioned, biomass resources such as those from short rotation willows are
produced and used in one region, and the product of energy generaion is dso consumed
localy. Moreover, a significant proportion of the expenditures, associated with the bioenergy
system, is being circulated within the region and, thus, remains in locd economy (EREC 2004,
McCormick and Kaberger 2005). This, in turn, provides for retention of money in the loca
community and further socio-economic benefits.

Egtablishment of a bioenergy system based on energy crops like willows helps bring together
various stakeholders in the region, including governmenta agencies, farmers, agriculturd and
forestry organizations, researchers, energy companies, wastewater facilities, providing
opportunities for cregtion of co-operaions and for uniting their efforts combating regional
problems. This, in turn, provides for socid coheson within a community, and, thus, more
integrated loca development. Energy sdf-sufficiency not only contributes to the enhanced
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existing cgpacities, but dso dtracts new businesses, and, findly, provides incentives for the
population to stay in community (Sims 2004b).

2.1.2.2 Revival and Diversification of Agriculture

Biomass production can provide an dternative market for agriculturd production,
contributing to agriculturd diversification and rurd development (Feechan and Petersen 2004).
Current EU agriculturd policy recognizes the agriculturad over-production and in order to
reduce it sets aside some agricultura lands. This might soften potentid enagy s faod anpditian
debates that are rising in the EU and North America, as such lands can be used for SRC
plantations.

2.1.3 Social Dimension

2.1.3.1 Employment Creation

Renewable energy generdly is regarded as more labor-intensive than traditiond energy
converson technologies (Berndes and Hansson 2007), cregting a range of job opportunities,
which is of interest for the rurd regions. With the process of urbanization, incressed rates of
this process, smdl shares of a stae’s populaion living in the countryside, for example, in the
UK, and decreasing rates of rurad devdopment income of rura population drops, as wel as
the level of job opportunities. Introduction of locd energy resources such as cultivation and
the utilizetion of energy crops potentidly crestes employment (McKay 2006): according to
estimates by some researchers (Sms 2004b), around 42 personnd/ 100 GWH/ year are needed
to provide sufficient amount of energy crops biomass feedstock for the plant, compared to 1-
6 personnd/ 100 GWh/ year to operae and maintain conventiond gas or cod-fired plants.
Satistics for the project on short rotation willow crops with the gasification utilizetion in the
UK provides for the figure of 98 employments per PJ of annud fuel consumption, including
direct employment — 51, indirect — 11, induced (due to multiplier effect) — 36 (EREC 2004).

When taking about energy crops production system, thereis direct and indirect jobs cregtion.
Part of these jobsiis created in the agricultura sphere, and part - in the energy conversion and
generation sphere, dso established in the rurd areaif the energy is to be used locdly. Direct
employment in the agricultura sector, for example, includes jobs a various stages of willows
cultivation: preparation of soils on the stes assigned for plantations, preparation of cuttings
(on specially designed sites), planting of cuttings, application of herbicides and fertilizers, other
management practices on the field, then harvesting, packing, transportation, drying if needed
(Abrahamson & d. 2002, DEFRA 2002). Further, jobs are provided in the conversion facilities
like co-generation plant. Indirectly, such bioenergy system creates employment in the sphere
of deveopment and sde of machinery and equipment for famers and conversion
technologies for energy companies or boilers for those organizations that will use feedstock
for thelr needs, for example, farms. In terms of employment qudification and specidization, it
ranges from manual 1abor to highly specialized engineering and electronics (EREC 2004).

Compared to other renewable forms of energy bioenergy provides more employment: if for
the former the main activities include construction and operation of conversion facility, the
letter provide significant share of employment in terms of biomass feedstock supply (Sims
2004b). For energy crops this embraces cultivation, harvesting, transportation of woody

10 An effect when money are spent within the region, stay there and contribute to further improvements in economy (EREC
2004)
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biomass. As aresult, bioenergy systems respond to the employment issue, however, becoming
a more expensive energy option than traditiond energy sources, and thus, less competitive.
Besdes, further developments in equipment and technologies, will probably decresse the
workforce needs (Sms 2004b). However, in the light of rising energy prices competitiveness
of bioenergy might increase: according to statistics by Internationa Energy Agency crude oil
prices aimost doubled since 2005 (International Energy Agency).

However, Paris (2004) reminds that employment effect for the locd or regiona economy will
depend on the degree of substitution by new biomass-based fecilities of dready involved
resources. Another criticism he directs is relaed to the location of these ingdlations. despite
the need of their introduction to those areas tha need development, such facilities would
rather be located in the vicinity of industry and urban areas where both the demand for energy
and labor supply is high. Labor issues may dso include the lack of semi-skilled employment
for cultivation and collection of biomass feedstock as well as plant operation.

2.1.4 Environmental Dimension

In environmentd terms, energy crop biomass as an dternative energy resource is an dtractive
option due to the following reasons (Feehan and Petersen 2004): it is a renewable, locdly
avalable resource, resulting in much less emissons then fossil fuds; properly planned and
managed energy crops plantetions provide such ecologicd benefits as GHG emissons
reduction, habitat and amenity vaue, the rehabilitation of degraded aress, wasteweter
treatment; heavy metals and radio-nuclides removal.

2.1.4.1 GHG Reduction and Kyoto Protocol

One of the drivers to promote utilization of biomass is the subgtitution of fossil fuels and
reduction of GHG emissons (Parris 2004). The cultivation and use of biomass can have a
neutra carbon dioxide baance, if grown sustainably: the amount of CO, extracted from the
amosphere during biomass growth is equd to the amount emitted in the process of biomass
combustion (Hall & d. 1993, EREC 2004). Modern technologies for biomass converson
helped to reduce air emissons to very low vaues (Feehan and Petersen 2004). Utilization of
co-firing technology contributes to the emissions reduction as well: carbon dioxide emissions
are lower, and sulphur content of biomass fuels is much less then the one of cod, besides,
biomass and coal interact in a special way, and sulphur remains in the ash (EREC 2004).

However, dedicated production of energy crops aso requires some energy inputs — machinery
for cultivation and harvesting, transport for delivering the biomass feedstock, energy
conversion facility operation — and this, in fact, is the fossil fuels input, resulting in incressed
ar emissions. In order to minimize energy inputs and associated negative effects, the biomass
production (in our case energy crops plantations) have to be located as reasonably close to the
consumer of this feedstock as possible. Moreover, substitution of these fossil fues inputs
with the renewable energy resources will make the whole system even more environmentaly
friendly (Sims 2004b).

2.1.4.2 Land Reclamation

Heavy metals removal. Fidd studies conducted by research inditutions in different
countries show tha energy crops can be a convenient way of remediation of lands
contaminated with heavy metas. Experiments in Czech University of Agriculture showed that
Cd and Zn can be removed from soil with the help of willows (Vydouzilova et d. 2003).
However, asit turned out, the level of soil decontamination was not very high in short, but in
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the long-term, the remediation effect might be of interest, for example, the experiment in
guestion showed 20% removd for Cd and 4% for Zn in an interva of two vegetation periods
(s0 Zn isremoved better then Cd). Neverthdess, this remediation effect negatively affects the
willow plants — yield of biomass drops (Vydouzilova et a. 2003). Experiments on heavy
metas remova after ash and westewater dudge application have dso been established by
Swedish University of Agricultura Sciences, demongtrating an uptake of Cd by willow plants,
varying depending on willow breeds (Dimitriou et d. 2005). These experiments show that
there is a potentid to utilize willows for remediation of land contaminated with heavy metds
like Cd, Zn and others.

Radionuclides removal. In short, remediation of lands contaminated with radionuclides may
be explained as uptake and accumulation of radionuclides by plants in the living tissues. First
of dl, it refers to caesum (137Cs) which is a chemicd anadogue of potassum (K) and is
absorbed by plants as this nutrient and strontium 90Sr — andogue of cdcium (Ca) (Goor et d.
2001; Grebenkov et d. 2002). Experiments on growing short rotation willows on lands
contaminated with radio-nuclides, established by Belarusan researchers (Grebenkov et d.
2002), provided for the rates of radio-nuclides (137Cs and 909) transfer in soil-plant system:
those isotopes accumulate mostly in leaves similarly to heavy metds. These findings make
willows a possible option for remediation of contaminated lands. However, it isimportant to
monitor the content of radionuclides in soil (Goor et d. 2001, Grebenkov e d. 2002).
Knowing contamination leved and transfer factor it is possible to estimate expected content in
wood, it is suggested that if this leve is higher then particular figure (740 kBg/ m2in Belarus)
such soil should not be used even for willows due to:

e Wood: the workers are affected;
e Emissions. process of combustion or gasification;
e Bottom-ash;
e Fly-ash: its capture must be conducted.
These aspects serve as limiting factors in the use of energy crops for land remediation.

In generd, use of short-rotation willows for land remediation is attractive due to the following
reasons:

- Firgtly, the use of willows for remediation of land contaminated with radionuclides and
heavy metds and in some cases of wasteweter trestment means that these plants accumulate
hazardous substances, thus removing them from soil and water. Of course, this cannot be
gpplied to food crops as they end up in humans and animds, on the contrary, non-food crops
such as willows or other energy crops are very suitable for the remediation purposes;

- secondly, such plantations can be established on contaminated lands that are not suitable
and thus most probably have not been used for any purposes. This reflects the case of Belarus
and Ukraine, where vast territories of lands are not used in agriculture after the Chernobyl
dissster; after 20 years the level of radioactivity rdaed mainly to caesum (337Cs), makes it
dangerous and even impossible to grow traditiond crops there. SRWC plantaions may
provide for remediation effect and potentid for employment creetion. As such, hereis a zero
opportunity cost of land.
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2.1.4.3 Restoration of Degraded Lands and Post-mining Soils

For countries practicing peet extraction (peat-cutting), like Belarus and Finland, big aress of
poor qudity land left after the extraction are regarded as a problem that needs a solution. The
main features of such post-mining soils are different thickness of peat layer and low pH, in
terms of nutrients content the soil is rich in nitrogen N but poor in potassium K and
phosphorus P (Hytonen and Kaunisto 1999). Thus, these areas cannot be used in agriculture,
besides, they represent dull inhabited landscape (Figure 2-1); however, willows may grow there
with additiond fertilization. Experiments with planting willows on post-mining soils have
been egtablished in Bdarus, they demondrated tha willows, dthough being demanding to
naturd conditions, were growing on tha land. However, as Shamara (Persona comm.)
explains, the yieds were low, and for better
yields gpplication of herbicides and fertilizers
was necessay as wdl as  mechanicd
trestment, making the net cost of produced
8 feedstock high (for more deals on the
= project see Chapter 3).

( Figure 2-1 Post-mining soils

Source; Kozulinit

2.1.4.4 Biodiversity

Plantations with short-rotation energy crops, such as willows, can serve the important
function of biodiversity conservation, and much of this is due to the rotation period of this
culture — gpproximatdy three years (Volk et al. 2004; DEFRA 2002). They serve as a shelter to
butterflies, invertebrates, birds and smdl mammas, as wel as providing for feed and
microclimate. Not only the variety of wildlifein willow habitats is richer then in fields covered
with traditiond agriculturd crops, but dso particularly vauable species of birds can be found
there (DEFRA 2002).

Moreover, some species found on these plantations consume organisms that damage plants,
thus fulfilling function of pest control (DEFRA 2002). Generdly, SRC stes serve a range of
ecological services and positively affect biological diversity. However, Volk et al. (2004) suggest
using different species of willows grown in blocks to provide for greeter diversity, as well as
reducing fragmentaion of plantations, as the fragmentation might create so cold “ecologica
traps” for some bird species.

2.1.4.5 Wastewater Treatment

Some European countries, like Sveden and Poland, have been using willow plantations for
wastewater trestment, as well as for energy production for a number of years. In Sweden,
wastewater is applied to the plantations of short-rotation willow coppice: this water, rich in P
and N, is redirected to the willow stes that are stuated in the vicinity of WWT fecility
(Dimitriou and Aronsson 2004). In fact, thisirrigation weter is delivered to the farmers free of
charge (McCormick and Kaberger 2005). In the end, water tha returns to the environment
has less nutrients content, contributing to the decrease of eutrophication. Wasteweter
treatment aso results in sewage dudge, which dso needs to be handled: usudly it is dewatered

11 Kozulin, A. Restoration of peat-lands. M'S PP presentation on UNDP-GEF project
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before any type of trestment, and this type of wasteweter is nitrogen rich. In Sweden it is
being applied to the willow plantations during the growing season — this is happening in
Enkdping (Dimitriou and Aronsson 2004).

Research in this fidd continues: effects on energy crops plantations after application of
various types of wastewater like logyard runoff and landfill leachae, sewage dudge, its
mixture with the ash are being studied. As Dimitriou & d. explains, ash added to the dudge
can provide for Potassium (K), which is dso important nutrient for willows and is lacking in
wastewater, and, thus, is being recycled (2005). However, some types of wastewaer may
contan hazardous components, their effects on willows ae under sudies, and thus
monitoring with adjustments should be present to reduce damage to the plants (Dimitriou
2005).

However, it is important to consider important factors as distance to the field and associated
costs for pipes, plantations area and wastewater properties (Rosengvist and Dawson 2005b).
Generdly, when a SRWC system is combined with other vita functions, its cost-effectiveness
increases, contributing to the competitiveness with fossl fuels based energy system and its
overall importance for local development.

2.2 The Stakeholders: Who, What and How

To define stakeholders, the author used the following definition (Dictionary of Environment
and Conservation):

“takeholder isa pgsn a gaup who hae a vedal inteet in a particdar prget, adivity, a
issue because they areinvolved in it or affected by it 22,

Thus, for the terms of this work, it is any ministry, agency, company, organization, etc., that
have interest in energy crops, because they are involved in the stages of cultivation of crops,
thelr processing or end-product consumption (energy in the form of heet and/ or eectricity)
or are affected by them. Bouille and McDade (2002) came up with the long list of sustaingble
energy stakeholders grouped into five broad categories mentioned above. However, to make it
goplicable to energy crops we have to adjudt it identifying those stakeholders more precisay
according to the links they have to energy crops based system.

2.2.1 Government

This is a broad category tha incudes stakeholders whose functions ae relaed to
adminigration and regulation (Bouille and McDade 2002). According to World Energy
Outlook projections (IEA and OECD 2004), most future growth of biomass energy resources
will be aresult of government policies to promote renewable energy or to increase the use of
combined heat and power.

2.2.1.1 National and Local Government

The main functions of legidlative authorities/elected officials listed by Bouille and McDade
(2002) are:

12 Dictionary of Environment and Conservation. Chris Park. Oxford University Press, 2007. Oxford Reference Online.
Oxford University Press. Lunds universitet. 27 February

_______________________________________
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- Setting of national political priorities;
- Socia, economic, and environmental goals;
- Establishment of legal framework.

Thus, the government shapes the framework for development, and it is the productive sector
that brings the development to life. All the stakeholders involved in an energy crops based
system directly, or indirectly, have various interests and needs, though the extent to which they
will involve in pursuing benefits promised by such system will differ. In fact, some benefits
will be regarded as more vitd for the country as a whole and, thus, will be more targeted by
nationd government, while those benefiting the community localy will be of more interest for
the locd government. For example, development of locd energy resources, like energy crops
economicaly will benefit first of dl locd stakeholders, so this fact may be a driver for them
for the adoption of the practices, as globd environmentd concerns for them are of less
significance and thus cannot influence their interest that much (McCormick 2007).

When it comes to locd government they can take their action. In Sweden some locd
governments decided to become Fossil Fuel Free, shifting from fossil fuels to renewable
energy resources and increasing energy efficiency (McCormick 2007, Ericsson Persond
communication 2008). However, whether the loca government is able to exert influence on
energy companies and contribute to wider energy crops adoption, is rather questionable. For
example, dthough Swedish municipdities are theoreticdly able to influence success of
renewable energy, they may not have enough power to do it. In spite of the law on municipa
energy planning neither municipdlities are obliged to behave in a particular way, nor they are
empowered to force other rdevant stakeholders to undertaken certain action. Besides,
municipdlities sold some energy companies to larger state or private companies and, thus, lost
the control over them, with more power saved in district heating sector then in éectricity
sector (Khan 2004, Ericsson Persond communication 2008). Nevertheless, locd government
can influence its policy implementation by investing in reneweble energy, as in the case of a
co-generaion plant in Kristianstad, on the Sweden’s south-east coast (McCormick 2007).

We should not forget that for EU countries some issues are afected not only by nationd
policies and stakeholders within the country, but dso by EU wide policies. Regarding short
rotation crops, there are severd policy documents by EU directly, or indirectly, affecting this
energy option, inclusive of the Common Agriculturd Policy (CAP) and Biomass Action Plan
(BAP).

2.2.1.2 Government Energy Authority or Ministry

The role of the Ministry of Energy or Energy agency usudly includes development and
implementation of energy policy by (Bouille and McDade 2002):

- Defining objectives for the energy sector;

- Shaping energy legislation and regulation;

- Design of relevant stimulating mechanisms.
Decisons on various energy options are made by this ministry/ agency as well, thus, it is
important this stakeholder considers all economic, social and environmental aspects of various
energy dternatives when making decisons. For example, in order to reduce the costs of

renewable energy and make it competitive with traditiond fossl fuels and nuclear energy,
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Swvedish Nationd Energy Adminigtration Satens Enggmynddnden developed research and
development programs focusing among others on co-generation plants running on bioenergy
feedstock (Korner 2002).

2.2.1.3 Non-energy Governmental Authorities/Ministries

Energy policy is managed by the energy administration. However, in the case of short rotation
willows the energy sector is one of the sectors involved: energy facilities are the consumers of
the feedstock, but the biomass feedstock is supplied by agricultura sector represented by
farmers, who are involved in cultivation of energy crops. Thus, the SRC plantations are
regulated by the agricultura policy, administrated by the nationd administration and by EU
rdevant agencies. Understanding and coordination of the policies, objectives and action plans
in those sectorsisvital for reaching common goals.

Swedish agriculturd policy in the beginning of 1990s upon deregulation resulted in low prices
for grain and compensation for set-aside land, thus, being the first to introduce measures, later
provided by the EU Common Agricultura Policy, when Sweden has dready had significant
aress of willow plantations. However, CAP is criticized (Helby and Rosenqvist 2006) for the
negative effects on energy crops, though it has intentions to drive their development, by:

- Providing farmers with the planting subsidies without distinguishing between
traditional cereals and energy (thus, stimulating cereals cultivation),

- And by establishing obligations for setting aside certain area of land where energy
crops may be cultivated, but farmers were setting aside the land of worst quality, thus,
energy crops have been left with low productivity lands, where they unsurprisingly, did
not yield good harvest.

2.2.2 Productive Sector

The gtakeholders described here include suppliers of the feedstock (farmers involved in
cultivation of short rotation willows), energy producers consuming the feedstock (conversion
facilities like district heeting plants), consumers of the find product — energy (businesses,
enterprises, etc.), manufacturers of energy equipment and credit institutions.

2.2.2.1 Energy Supply Industry

This group includes severd stakeholders involved in energy resources supply and conversion.
In our case of short rotation willows, they are willow growers - agriculturd organizations and
farmers - that cultivate the biomass on plantations and supply it to conversion facilities. The
main conversion technology for short rotaion crops is combustion in co-generation plants
with heat and dectricity generetion. Introduction of such system is based on two
interdependent conditions (McCormick 2007): existence of stable market for energy crops
biomass encourages farmers to establish plantations and grow dedicated crops, on the other
hand, energy producers need stable supply of feedstock for running the facilities.

Farmers. For farmers to shift from traditiona cultivation to energy crops, producing a high
gross margin is essentia (Sms 2004a). Expansion of bioenergy systems may be reached via
formation of partnerships as in Sweden, within which farmers can share knowledge and skills
as well as acquisition of machinery, for example, Svedish bioenergy company Agrobrénde AB
that belongs to Swedish farmers cooperatives.

21



Alesia Israilava, I11EE, Lund University

The Swedish experience shows that despite various stimulators and potentid benefits, farmers
retreat from investing and growing willows, thus, energy companies have to lease these lands
for plantations establishment. This reluctance happens because of severd reasons (Roos ¢ d.
2000, McCormick 2007):

- Famers do not have enough knowledge and experience of establishing plantations
and obtaining feedstock from it for energy purposes and thus are reluctant to shift
from traditional to energy crops,

- If there is cattle or/ and other animds, crops production will be competing with the
land for fodder and pasture, thus hindering farmer’s desire to adopt such crops;

- Therewasabig interest due to subsidies, but later that interest decreased.

Cultivation of short rotation willows, as it was described in the section on benefits, may be
coupled with wastewater treatment: goart from being a consumer of energy, wastewater
fecilities are suppliers of nutrients and irrigation for plantations. The interests of willow
growers and wastewater treatment facilities are interrdated in the following way (Dimitriou
and Aronsson 2004):

- Firgly, farmers growing SRWC benefit because there is a supply of irrigation water
and reduced need for extra fertilizers. willows that need nutrients such as N and P,
obtan them from the wastewater and what is very important they show high level of
N and P uptake, N leaching is very low;

- Secondly, WWT facilities benefit as there is additiond trestment for this wastewater at
low cost;

- Environmental benefits — reduced eutrophication.

Moreover, in economic terms such collaboration provides for monetary saving for the
stakeholders involved. Rosengvist and Dawson (2005b) in their case study in Northern Ireland
explain that:

- For farmers, such cooperation brings savings coming from the avoided use of
fertilizers as well as increased productivity of willow plantations due to application of
wastewater containing important nutrients,

- And for aWWT facility, using conventiond trestment in winter and shifting to willow
bio-filter during the growing season provides for savings associated with the avoided
expensive secondary treatment stage.

Conversion facilities. Energy producers need stable supply of biomass feedstock for running
facilities (McCormick 2007), and they want that feedstock be ddivered as chegply as possible
to compete with low-priced fossl fuels; if both sdes are able to understand benefits that
might accrue for each of them, they will cooperate in reaching those gods (Sms 2004a). For
wider dissemination of short rotaion willow plantations stable demand for the feedstock on
energy producer side is essentid. In Sweden, where SRW plantations started to develop
particularly successfully in the beginning of 1990s, certain demand has been created by digtrict
hegting companies, that dso has been developing in the direction of wider utilization of
renewable energy and fossil fuels substitution (Helby and Rosengvist 2006).
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2.2.2.2 Entrepreneurs and Productive Industries

This group of gakeholders includes consumers of energy products and services. They
consume energy as the find product, however, overdl energy-efficiency will depend on their
efficiency. If they consume energy produced from renewable energy resources they cregte
demand for energy facilities. Stakeholders from that group are able to influence energy end-
use efficiency, as wel as contribute to the dissemination of knowledge and technology.
Moreover, some of them are an important source of financing for the research and
development.

2.2.2.3 Energy Equipment and End-Use Equipment Manufactures

These gakeholders represent developers, manufacturers and suppliers of equipment,
machinery and vehicles. Domestic equipment and machinery manufacturers supply their
products to both sides of energy industry (Bouille and McDade 2002):

- Supply sde: equipment for power and heat generaion (turbines, transmisson units,
etc.);

- Demand side employed by industries capitd goods and equipment consuming
electricity and/or heat (motors, pumps, €tc.).

There can ds0 be a production of equipment for smdl scde users, as households, for
example, production of pellet burners by Swedish companies (Helby et a. 2004).

With the development of new technologies they can diversify the products in order to meet
the new demand. This expanson may include production and ingdlaion of ancillary
equipment to energy technologies developed abroad, and this often requires the support of
domestic industry (Bouille and McDade 2002), or development of domesticdly produced
machinery as an dternative to imported. For energy crop cultivation there is a range of
vehicles and equipment essentid in the field, as well as equipment that is used for biomassin
conversion facilities.

2.2.2.4 Credit Institutions

Credit ingitutions are dso stakeholders in the energy systems as they (Bouille and McDade
2002):

- Finance options for large- and small-scale energy generation;
- Provide capital for energy using enterprises;
- Finance options for household energy consumers.

The role of the financing sector in the expansion of the environmentaly sound and efficient
energy options is important, as these technologies and programs are more expensive then
traditiona ones and often need significant capitd investments in the early introduction phase.
Reluctance of credit indtitutions and financid organizations to finance those technologies, as
the investment risk is perceived by them as high, often becomes a barrier to energy-efficient,
renewable and alternative energy options (Bouille and McDade 2002).
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2.2.3 Civil Society, Academia and Media

This broad category of stakeholders is generdly regarded as pursuing the interests of society
for sustainable development (Bouille and McDade 2002).

2.2.3.1 Civil Society and Non-Governmental Organizations

The functions of those stakeholders include consumer participation and avareness; oversight
and monitoring; environmenta and socid advocacy, equity considerations. These activities are
important for sustaingble energy penetrations, if the energy is about to contribute to
sustainable development. Bouille and McDade (2002) emphasize the role of non-
governmentd organizetions (NGOS) in the awareness and consciousness raising of citizens as
energy consumers. consumers that have information on various energy options are able to
make decisions and choices, and, thus, can make change in energy use patterns.

Eco-labds contribute to raising awareness among consumers about the products that cause
lessimpact on various components of environment then other products in the same category,
and influencing consumer choices. The Swedish Society for Naure Conservation developed
an eco-label BRA MILJOVAL (Good Environmenta Choice) that can be used on products if
they fulfil certain established criteria, and energy can dso be eco-labdled. In fact, if the
cultivation of energy crops complies with the biodiversity and ar pollution requirements,
energy obtained from this feedstock can be labelled with BRA MILIOVAL eco-labe (K6rner
2002). Friends of the Earth have been active in the UK in support of biomass plants
expansion: in fact, they contributed to the development of guidelines on production of energy
from short rotation crops (Dinica 2002).

2.2.3.2 Energy Specialists and Consulting Firms

This group is generdly important for the energy sector asit provides consultancy and analysis.
Its role in promotion of renewable, dternative energy is of particular importance as they
provide consumers of energy product and services with the information on veriaus enegy
options. These stakeholders possess information on various energy issues and, actudly, fulfil
their functions by sharing information with other stakeholders. As a result, they are
empowered to influence promotion of renewable and aternative energy options via consulting
equipment and machinery manufecturers as well as converson facilities and productive
industry. Unfortunately, as Bouille and McDade (2002) remark, very often the link between
the available expertise and policy- and decision-making is week. In transitiona and developing
countries, consultancy on renewable energy options may be lacking or even absent for some
energy types.

2.2.3.3 Academia and Research Organizations

The importance of this group of stakeholders is obvious - they are a source of both
knowledge and technology: their activity includes the knowledge and technology generation,
adeptation and dissemination. These stakeholders can dso be essentid in developing new
options to increase the energy supply to rurd aress through the development and adaptation
of new technologies (Bouille and McDade 2002). In Swveden, research on short rotation crops
has been supported by the government via policies and financid support. There are severd
universities that have been involved in research on SRC willows in terms of the policy,
economics, cultivation technology, gpplication of wastewater, etc. and acquired a lot of
knowledge and experience. They are the source of information and consultancy for farmers, as
the Swedish University of Agricultural Sciencesis (McCormick and K&berger 2005).
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2.2.3.4 Media

Media and public information channels (radio, television, newspapers and other print media,
etc.) are important information channés. In fact, by disseminating information on energy
efficiency and consumer choice, renewable energy options and success stories, and viable new
energy technologies they can contribute to creating awarenessin civil society regarding the role
of energy inlocal and nationa sustainable development (Bouille and McDade 2002).

2.3 How: Mechanisms

Drivers influencing the development of energy crops a the nationd leve are (Volk & d. 2004,
Rosenqvist and Dawson 2005a):

- Reduction of energy resource imports, mainly oil and natural gas;

- Increase in the share of local, renewable energy sources,

- CO, emissions reduction strategy under the Kyoto Protocol scheme,
- Diversification of agriculture.

As this part of the study focuses on the experience of Sveden and the UK as the countries
with longest history of willow cultivation, only their mechanisms are described. 1n Sweden
among other reasons to shift to energy crops was dso overproduction of agriculturd products
and subsidies for farmers (Hall et d. 1993). Development of biomass-based energy in Sveden
has been supported also with the use of financial incentives, including the investment grants.

2.3.1 Investment Grants for Cultivation

In Sveden there have been avariety of subsidies, sarting with one-time subsidy of 9,000 SEK
per hafor shifting from traditiond agriculturd cropsto other activities (Helby and Rosengvist
2006). Short rotation crops were dlowed to be cultivated on that land, thus, this is the first
economic incentive. Then, subsidies for planting short rotation willows have been introduced
in 1991 and till 1996 remained at the level of 10,000 SEK per hectare, leading to the increase
in the area under willows plantations up to 15,000 ha by 2006. However, these subsidies had
been reduced upon Sweden’s EU accession and adoption of CAP, that required the subsidies
to be not more then 50% of planting cost (Johansson 2002). This resulted in reduced interest
to the SRC plantations, and in order to revive this interest subsidies have been increased again
in 1999 to 5,000 SEK per ha. Under the CAP farmers can get 45 Euro per haof set-aside land
for production of energy crops.

A £100 million package for 3 years period was announced by the Prime Minigter of the UK in
March 2001 for supporting renewable energy development, and energy crops were among
digible types. Investments were directed mainly to the cultivation stage of energy crops and
new technology demonstration (Dinica 2002).

2.3.2 Investment Grants for Conversion Facilities
For conversion facilities there are investment grants as well in Sweden (Kérner 2002):

- 4,000 SEK (gpproximately 400 euro) per kW of instaled dectrica capecity - for new
facilities (cogeneration plants fired by biofuels);
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- 25% of the investment costs (but not more then 4, 000 SEK per kW) for existing
fadilities like hegting plant and cogeneration plants running on fossil fuels that are
being upgraded for bio-fuels utilization.

In England and Wales energy crops have also been eligible for many renewable energy support
schemes (Dinica 2002):

- Non-Fossil Fud Obligetion (NFFO, 1990-98), under which chosen projects could use two
governmentd guaranties: a purchase contract with regiona electricity company for aparticular
period of time and indexed price per KWh;

- Renewable Obligation 2002 for suppliers;
- Climate Change L evy exemption for electricity used by business and industry;
- Utilities Bill 2000;

- EU 2001 Directive for renewable energy.

2.4 Stakeholders Analysis: theoretical framework

| dentification of rdevant stakeholders is an important task, however, this list does not give a
full picture about energy crops. In fact, this can be described as “raw dat&” that needs to be
refined and transformed to “information.” The andysis of stakeholders within a certain
framework can result in defining those stakeholders tha are more important then other. In
other words, they play various roles, some affect the issue in question more, some — less. In
this research pgper dakeholder andyss will be performed within the framework of
stakeholder sdience developed by Mitchell @ d. (1997). The framework first of dl applies to
business and aims & defining those stakeholders managers have to pay atention to first of dl.
For the objectives of this pgper the concept will be applied to the stakeholders identified for
short rotation willows.

The author of this thesis decided to use a definition of stakeholder from the Dictionary of
Environment and Conservation: stakeholder is a person or group who have a vested interest
in aparticular project, activity, or issue because they are involved in it or affected by it. In this
research paper, stakeholder is deemed to be any ministry, agency, company, organizaion, etc.,
that have interest in energy crops, because they are involved in the stages of cultivation of
crops, ther processing or end-product consumption (energy in the form of heat and/ or
eectricity) or are affected by any of these stages (2007). When referring to the end product
consumption the author does not imply particularly short rotation willows as they are usudly
not the only feedstock. Decision to include this stage into consideraion can be described with
the following example: if there is some demand or obligations for renewable energy in genera,
for ingtance, the energy consumers like industry can be obliged to use certain share of
renewable energy, demand for renewable energy is creeted. The demand for short rotation
willows as one of the feedstock types can increase, and thus this group that crestes obligations
(for instance, the Government) indirectly is a stakeholder.

Mitchell & d. (1997) suggest that within the framework each stakeholder can be described in
terms of three attributes - power, legitimacy and urgency. Power is defined by the authors of the
concept in accordance with other researchers on stakeholder theory - Pfeffer and Weber —

“Thedhility d thcsewho possess pone to bring abaut the autames they desre (Sdlanchik and
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Preffer 1974)”,

and it may be exerted by “gain[ing] access to coercive, utilitarian, or normative means’
(Mitchell @ d. 1997). However, even if a stakeholder possesses power, he might not
necessarily exert it. As regards stekeholders identified in this thess, their power to influence
short rotation willows will be investigated, i.e. influence exerted (or that potentialy may be
exerted) a any stage of RW life cycle like cultivation or processing. As it comes from the
experience in Sveden and UK, as wdl as assumed by the author of this research paper, that
we can speek of utilitarian means like economic incentives (subsidies, establishment grants) or
disincentives (taxes), and normative, for example, gaining “green image” by utilizing renewable
energy.

The second attribute is legitimacy for which Mitchdl @ d. (1997) in their concept accept
Suchman’s definition:

“A gradizal peation a asunmtion thet the adians o an attity are desrade prope, a
goprauriate within some sagally angruded sdem o nans values bdids and ddinitias
(Suchman 1995) .

Although sometimes the meaning of legitimacy is subgtituted by or coupled with the notion of
power, Mitchel @ d. (1997) suggests it as a separate dtribute, though we can spesk of
legitimate or illegitimate exertion of power. In the andysis of atributes of stakeholders
identified in the thesis, the author has chosen to operate with the legitimacy notion in the
following way: the stakeholder has legitimacy to influence development and dissemination of
short rotation crops (their cultivation, processing or consumption of energy product) when
corresponding activity is in his area of responsbility or when other stakeholders regard this
activity dedrable and expect it from the stakeholder in question. For example, an NGO
representing interests of society might have legitimacy to support dissemination of SRW
biomass tilizetion as it contributes to fossil fuels subgtitution. Another example is energy
producers perception of potentid suppliers of biomass feedstock — whom they perceive as a
supplier.

The third etribute — the attribute of urgency — is suggested within the concept for adding
dynamism to the stakeholder theory. It is defined (Mitchell et al. 1997) as:.

‘the degree to which stakeholder claims call for immediate attention”
and consists of two components:

“Q) time sngtivity — the dayee to whidh manageid dday in atending to the daim a
relationship is unacceptable to the stakeholder, and (2) criticality — the importance of the claim or
therdatianghip tothedakendder .

To operate with the attribute of urgency in the thesis, the author smplifies the andysis of this
atribute to the investigation on stakeholders current interests to short rotation willows. The
focus will shift toward the interests of relevant stekeholders, to the establishment of SRW
plantations and to the introduction of relevant converson technologies. For example, are
there an urgent interest on the Government side to this energy option and the interest of
potential producers of the biomass (farmers) to the cultivation of short rotation willows?

Neville & d. (2003) agree with Mitchell & d. (1997) on dynamic nature of urgency, however,
they further developed the relationship between the atributes and the way they contribute to
the sdience. In fact, the atributes are suggested to be placed on perpendicular axes, asit is
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depicted in the Figure 2-2, thus demonstrating the concept of stakeholder sdience more
explicitly: sdience increases with the increase of dl the components. The figure dso provides
for understanding of power and legitimacy overlap that creates authority (Mitchell et al. 1997).

4 <« Legitimacy
P Power o
~ »
Dynamic . . .
dimension | Immoral claim| Authority Moral claim Urgency

v

Static dimension

Figure 2-2 Sakeholder salience reconfigured

Source: Nevilleet al. (2003)

Upon invegtigation on these dtributes stakeholder can be organized in severd categories
(Mitchell & d. 1997). However, atributes may vary: atributes can be gained as well &s lot,
thus, sakeholder may shift from one category to another. Sakeholders are grouped into
categories of possessing one, two or al three attributes, what is depicted in the Figure 2-2.

Sakeholders that have only one dtribute — legitimacy, power or urgency — belong to one
group and ae cdled laeat dakdddas as they have “low sdience” (Mitchdl & d. 1997).
Actudly, stakeholders with only one attribute have smdl potentid to influence the
development of short rotation crops. Damant sakéddas (1) have power, but no legitimacy or
urgency; their influence will probably be not exerted. However, as soon as another atribute is
obtained, this group of stakeholder might gain much more importance. Disrdimary dekdddas
(2) have legitimacy, but no power or urgency, and, thus, dso do not have much influence.
Derandng dakedde (3) possesses urgency but no power or legitimacy, so even if he has
interests, without two other attributes these interests are not likely to be reached (Mitchell et al.
1997).

Possession of two atributes — power and legitimacy, power and urgency, legitimacy and
urgency makes stakeholder to fdl into the category of expatant dakeholders, who have much
more potentid to influence any stage of energy crops life cycle (Mitchdl & a. 1997). Dominant
stakeholders (4) are those tha possess power and ability, i.e. they not only have ability to affect
the activity but dso legitimacy to do it. Neverthdess, if they do not have urgent interest, this
power may be not exerted. Thus, upon obtaining the atribute of urgency these stakeholders
become the most powerful. If stakeholder has urgent interests and legitimacy to pursue his
interests, but does not have power to reach his gods, he beongs to dgadat dakedde (5)
category. This happens due to his dependency on other stakeholders that have this power and
may exert it, for example, the dominant one, so the dependent stakeholder becomes highly
sdient (Mitchdl & d. 1997). The group of dangraus sakeddas (6) includes those who possess
power and urgency, but lack legitimacy, thus, carry a risk of utilizing coercive means.
However, within this research thiskind of stakeholder is not expected to be identified.

Those stakeholders that have dl three attributes of power, legitimacy and urgency belong to
ddinitive gakeédde (7) group (Mitchell @ d. 1997). However, within the concept the stress is
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made on the fact of flexibility: some atributes are gained and logt, thus, there is possibility of
migrating from one stakeholder group to another. This stakeholder has the highest potentid
to influence the activity: in fact, if the country is interested in adoption of technology on
cultivation and utilization of short rotation willows, atention has to be pad first of dl to that
type of stakeholder.

This theory developed by (Mitchell @ d. 1997) suggests looking a stakeholders from
perspective of ther sdience to top management, and it has been used in a number of articles
for stakeholder anaysis, with the study by Agle @ d. (2003). This theory was among the first
to create profound research on the concept, and to prove its viability by interviewing top
managers. Also, this study showed that the atribute of urgency deserves more attention as it
contributes to the sdience more then defined by Mitchell & d. (1997) However, in this thesis
the author does not intend to define stakeholder sdience in relation to some kind of
management, for example, the government. On the contrary, the government is included by
the author in the list of stakeholders, and is andyzed for possession of three attributes.
However, any stakeholder, inclusive of the government, to see who the stakeholders, who
most probably may affect the disseminaion of energy crops in the Republic of Belarus, are,
can use the findings of the thesis.

Power L egitimacy

. Dominant
stakeholder

2. Discretionary

1. Dormant stakeholder

stakeholder

7. Definitive
stakehol der

. Dependen
stakeholder

5. Dangerous
stakehol der

3 Demanding
stakehol der

Urgency

Figure 2-3 Sakeholder typology

Source: Mitchell et al. (1997)
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3 Energy crops: Belarusian context

Belarus is a country with an economy in trangtion. The socio-economic settings are different
from those of developed countries, and needs and interests of various stakeholders of energy
system are different as wdl. Apparently, the conditions, mechanisms and pahways of
renewable and dternative energy development will differ from those in developed countries,
too.

3.1 Why: Energy Security and Triple Bottom Line

This section describes benefits that can potentidly be brought about by the cultivation and
utilizetion of short rotation crops for energy purposes. Firdly, the Bearusan energy system is
described, including issues of energy security, as well as addressing the possible contribution
from short rotation crops. Then, potentid benefits in economic, socid and environmentd
terms are discussed in the context of Belarus.

3.1.1 Energy Security

The energy stuation in Belarus can be described with the following characteristics (CMRB
2004):

- Limited own energy resources,

- Low diversity of energy profile,

- Large share of one type of energy resource, which isimported,
- Depreciation of capital assetsin Belarusian energy system,

- Heavy dependence on imported energy resources and consequent economic dependence on
neighbouring jurisdictions, in particular, Russia, which is an important supplier of the main
energy resources (natural gas and oil) of the republic of Belarus.

For example, in 2005 Russia supplied 83% of boiler fuds, with the share of 79.9% of naurd
ges in it (Decree #575 2007). In that way, even turning to the two components of energy
security — availability and access - within the naiond and internaiond (transboundary)
perspective the country addressed by this study is subject to serious energy supply security
issues that threaten the regiond economy, human development and are widely recognized as
geopoliticaly important. In 2005 energy consumption amounted 30.05 million toe, in 2006 it
increased to 31.2 and according to estimations in 2007 it totdled in 31.5, with the share of
local energy resources 16.8%, 17% and 18.6% accordingly (Decree #575 2007).

The country’s location between amgor energy exporter, The Russian Federation and a mgor
energy-importing region, The European Union, has implications on economy and energy
system (OECD 1997). Russian ges is transported to western European countries via the
territory of Belarus via “Druzhba’ pipdine. Thisis one of the factors in the forming gas price
a which gas is being sold by The Russian Federation to the Republic of Belarus, actudly, due
to that factor the price for Belarus so far has been lower then for other customers. In 2006 the
price for natural gas was approximately 50 dollars, in 2007 — 100, and at the moment, the price
is 120 dollars per 1 toe, however, it has been increasing quickly recently and is promised to
grow further a high rates, threatening the third component of energy security — affordability
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(Minenkov Personal communication 2008).

The devdlopment of non-conventiond renewable energy and diversficaion of locd energy
resourcess, including biomass utilization, has considerable significance for Belarus both & the
locd and nationd levels (Decree #575 2007, Directive #3). There is an active work in the
direction of introduction of mini co-generaions plants and boiler-houses working on wood
resources, mainly in smdl towns. In 2006 two such ingalations that consume locd energy
resources gtarted to work amounting totdly for 27 MW (Decree #575 2007). Biomass,
coming from plantations of short rotaions crops like willows, is one of the renewable
available locdly energy resources. Its contribution to energy security can be described via its
three components.

Availability. According to the experience of other countries like Sweden, UK, USA, aswell as
to the information from Bdarusian interviewees (Shamara Persond communication 2008),
biomass from short-rotation woody crops like willows will be harvested in winter and be
avalable for some time during this season. However, Grebenkov (Persond communication
2008) says that the part of the feedstock can be utilized in the winter, and the rest can be
stored. While stored the moisture content of the biomass drops, and it can be processed to
wood chips; when the moisture decreases to 40%, the storage is possible.

Access. According to the views of dl the interviewees and literature review, volumes of SRC
biomass that can be rediticdly obtained in Belarus, will not be sufficient to become the
feedstock for large energy aobjects. It might be consumed in mini-cogeneration plants, and in
the boiler-houses of agriculturd productive cooperdives. Also, as Shamara (Persond
communicetion 2008) says, this biomass feedstock is not likely to be the main fue for its
consumers.

Affordability. This issue is rather unclear, dthough various stakeholders comment on it in
different ways. Grebenkov (Persond communication 2008) says, tha its price is adready
compatible with fossil fuels as naturd gas, as the cost of willow wood chips is gpproximately
100 dollars (gpproximately 64 Euro) per toe, while the price of natura gas imported from
Russia is 120 dollars (appr. 76 Euro). On the other hand, Shamara (Persond communication
2008) refers to the cdculations made during their research. The estimated cost of willow
chips grown on post-mining soils congitutes 473.8 thousand Belarusian rubbles per 1 toe
(approximately 143 Euro), though, the high price in that case is due to high expenditures
rdaed to the qudity of land and, thus, required procedures. On the other hand, the vaue of
land restoration has to be taken in to account.

The following caculations and comparison will assist in better understanding of the fossil fuel
substitution with short rotation biomass: if we take an average amount of biomass that can be
obtained from plantation — 10 tonnes per ha (10*10%kg), and multiply it per cdorific vaue of
biomass 10 MJ kg: 10*10*103 it will equa 10° MJ, 1 tonne provides for 104 MJ. 1 tonne of oil
with the cdorific value of 42 MJ kg provides 4.2¢104 MJ, thus 4.2 tonnes of biomass provide
for the same energy volume as 1 tonne of oil, and 1 haof plantations may potentidly provide
for energy equivalent to 2 tonnes of oil.

13 In the context of Belarusian energy policy, the following types anong others can be included in the definition of “loca
energy resources’: pedt, lignite, wood resources (firewood, felling wastes), with required inclusion in this definition and
established gods on introduction of other types like various by-products and wastes from forestry and wood-related
industry (optimization of those activities is required), hydro- and wind-energy, secondary hest resources, municipa wastes,
biomass, agricultural wastes (Decree #575 2007, Directive #3).

14 The research on technology of cultivation short rotation crops on post-mining soils of energy purposes

31



Alesia Israilava, I11EE, Lund University

3.1.2 Economic Dimension

The use of locd energy resources and non-conventional renewable energy potentially provides
for (CMRB 2004, Directive #3):

- Job opportunities on various stages. establishment, generaion, transportation and
utilization, as covered in earlier section;

- Increaseintax allocation to local and national budgets;
- Development of technology, equipment and machinery.

Researcher Grebenkov A. (NAS 2005), while andyzing possibilities of using existing forestry
machinery for short-rotation crops cultivation, considers it viable to gpply a severd stages of
the cycle particular equipment used in Similar processes (ploughing, sprayers, transportation,
efc.).

3.1.3 Social Dimension

Secure, stable and quditative provison of energy to consumers in the form of heeting and
dectricity, particularly for population in the heating season is very important factor of well-
being and qudity of life. That is why, this is a key point in the state’s energy policy (Decree
#575 2007). This issue is, probably, even more important for smdl built-up aress like smdl
towns and villages, here the use of locd energy resources will be especidly important. Secure
supply is aso important for functioning of industry.

Taking into account that alarge share of agriculturd production and forestry is concentrated
in the countryside, the establishment of energy-crops production like willow plantations may
first of dl beinteresting in these areas. In fact, biomass plantations can significantly contribute
to the rurd development, strengthening socid self-sufficiency and security through utilizing
existing infrastructure and provison of job opportunities, as well as making agriculturd
production less dependent on centrdized energy resources supply. These opportunities are of
specid significance for countries like Belarus, looking at various strategies of development and
increases in energy security of supply.

3.1.4 Environmental Dimension

3.1.4.1 GHG Reduction and Kyoto Protocol

Belarusis an Annex | Party to the United Nations Framework Convention on Climate Change
(UNFCCC) and from 2005 is a full Party to Kyoto protocol, with the Ministry of Natural
Resources and Environmenta Protection of the Republic of Bdarus (MNREPRB) being a
focd point. Bdarus submitted its letter of proposd on including Belarus in Annex B list of
countries with its reduction target of 95% from 1990 levedls (MNREPRB 2006). Upon
raification of Amendment by member dates, Bdarus will get the access to the Kyoto
Protocol mechanisms, obtaining possibilities for reduction GHG emission with the financid
support.

Within the framework of the project, “Technicd Assistance to Ukraine and Belarus with
Respect to their Globa Climate Change Commitments’, financed by TACIS program, a
preliminary list of 14 potentid Joint Implementation (d) projects was compiled and ranked
according to a set of expert criteria. After the ranking, four projects were included for further
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development and eaboration of project suggestions. The project for the construction of
facilities for the combined generation of heat and eectricity (co-generation plants) running on
biomass feedstock is ranked first place (UNDP, GEF and EED 2007).

Agriculturd land emits carbon dioxide and falow lands emit less CO, but still are a source of
emissions. When the plantations of short rotation crops like willows are established, compared
to the scenario of growing nothing on that land, they represent the carbon stock.
Furthermore, biomass subgtitutes the fossil fuels, further reducing CO. emissions (Grebenkov
Personal communication 2008).

3.1.4.2 The Use of Low Value Lands and Areas Contaminated With Radio-
Nuclides

The problem of growing short-rotation crops for energy purposes has one more important
aspect for the Republic of Belarus: it is vitd to involve in this process those lands that are not
used a the moment: abandoned, low productivity, degraded lands, post-mining soils, areas
contaminated with radio-nuclides, unused foredtry aress. In fact, according to various
daigticd data we can spesk about the following figures. As of January 2007, unused
abandoned (mainly due to low productivity) lands constituted 580 thousand ha — 2.8 % of
total available land (MNREPRB 2007).

The Chernobyl catastrophe that significantly damaged dl the aspects of life in the Republic of
Bdarus, dso resulted in vast territories of contaminated and abandoned land. As of Jenuary
2007 the area of as much as 250 thousand ha was out of agriculturd ectivities due to
contamination with radionuclides (with the 137Cs and %S being the main problem). This
condtitutes 1.2% of Bearusian lands, including lands belonging to forestry organizetions
(40%), agriculturd organizaions (17.2%), and others (MNREPRB 2007). Remediation and
involvement of these areas into agriculturd activities is important for the republic. However,
growing food crops due to the present level of radioactive contamination and thus potentia
damage to peoples hedth is not recommended in these aress. Also, these categories may
overlap: low quality land may also belong to contaminated category.

Figure 3-1 Willoas goningan pat-mining sals
inBelarus

Source: | SEU (2005)

Post-mining soils condtitute another big
problen for Beaus, as the pea
| extraction industry is a vitd part of the
economy. The features of these soils are
not suitable for agricultura crops and
thus are not used in agriculture, and
blodlversty of this landscepe is raher poor. In 2004 the area of the lands was 180 ha (CMRB
2004). Research in the fields of SRC for energy purposes and land remediation started a
decade ago and afew projects have been conducted by various inditutions. The one, devoted
to the development of technology of growing SRC on the post-mining soils, started in 2005
(ISEU 2005). Such projects are vitaly important not only because they provide for knowledge
and certain scientific and technologicd findings and conclusions, but dso because they can be
demonstrated to the relevant stakeholders and actors who may potentidly use these Kills,
including government and productive industry. These demondgrations according to
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researchers (NAS 2005, McCormick 2007) are very important to convince actors to adopt the
practices. It should dso be taken into account that low qudlity of the land resultsin low yidds,
thus, higher yields will aways need application of more efforts and result in higher
expenditures.

3.2 The Stakeholders: Who? What? How?

3.2.1 Government

3.2.1.1 Government (the President and the Council of Ministers)

In Sweden, the development of short rotations willows cultivation and utilizetion was very
much due to the Government support that was pushing the development, for example, by
significant support in the area of research (Ericsson Persona communication 2008). The
Bearusan Government in the pursuit of the enhancement of nationa energy supply security
and improvement of energy efficiency islooking for various pathways, driving the deployment
of locd energy resources and development of dternative and renewable energy sources. Also,
similarly to other countries policy, it is paying much attention to the research.

Redizing the socio-economic issues semming from the energy supply dilemma and
significance a the locd and nationd levels to develop locd, renewable energy sources, the
Bdarusan Government has formulated the country’s policy for that energy development. In
the hierarchy of regulation which forms the basis of this policy, Directive #3 of the President
of Bearuss (2007), concerning the problems of energy and materid efficiency and economy,
is a framework regulation, describing steps to be undertaken in order to enhance dae€’s
economic security. Meesures, related to the use of locd energy resources, are summarized in
the Table 3-1. They are of quditative nature, containing no certain quantitative objectives, and
are addressed to the Council of Ministers and to ministries.

Table 3-1 Sdection of measures, relevant for the use of local energy resources

Provision of Measures (among others)

enhancement of the - control of rational use of fuel-energy resources by managers at various levels,
energy security and
energy independence of
the country

- development of the Concept on energy security and increase of energy
independence, that among other things should include steps for provision by the
year of 2012 of dectricity and heat production from locd, secondary and
dternative energy resources in the volume not less then 25% of the totd, and
development of biofuels production, establishment of wind energy fecilities,
biogas complexes, production of energy from municipad and other types of
wastes;

economy in the spheres | Use of local energy resourcesin :
of production aswell as

housing and communal | - boiler-houses in smal built-up areas (up to 20 000 people) (re-equipment from

services fuel ail),
- boilers and water heaters (re-equipment of corresponding electricity-based
facilities),
- water heating in small build-up areas in the period between heating seasons;
advancement of - introduction of innovetive projects in the field of dternaive, renewable energy

effectiveness of

15 Directive #3 by the President of the Republic of Belarus. Economy and thrift are the main factors of state economic security
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scientific and technical sources,

activity and innovation - optimization of various types of woody resources use. Sarting from 2007

undertake messures to increase volumes of short-rotation woody biomass for

energy needs;
stimulation of economy | - introduction of dependence of the sdary (directors of state agencies and other
of fuel-energy resources gate organizations) on the indexes of economy and incresse in locd energy
resources use

Source: Directive #3 (2007)

To follow up provisions made in the Directive, the Council of Ministers - the state executive
authority - is developing and implementing meesures on fulfilling the Directive, where among
other measures, it aso addresses involvement of loca energy resources in its resolution. The
Council of Ministers dso enacts a list of other important state programs related to energy
issues, which contain information on tasks (measures to undertake), responsible Ministries and
other state agencies, as wdl as locd governments, and schedule for fulfilment. In reletion to
short rotation willow crops, these are genera gods of developing short rotation crops for
energy purposes without certain quantitetive objectives. Some programs are focused on
conversion fecilities, like introduction of mini-cogeneration plants running on wood feedstock
and other locd energy resources, and short rotation crops are perceived to be contributing to
these energy resources.

3.2.1.2 Local Government

Provisons for energy efficiency and involvement of locd energy resources as well as
dternative renewable energy types mentioned above are considered in detail by six regional
executive committees, with the particular activities being proposed with the assignment of
responsbilities, ways and schedules of execution. For example, Minsk Regiond Executive
Committee (MREC 2007), anong other activities for the Minsk region, plans to sart the
construction of mini-cogeneration plant, which will be working on locd energy resources in
one of the small towns and biogas facilities in some agriculturd complexes. Also, it plans to
increase volumes of short rotation woody crops, devoting up to 500 ha of land for this
purpose by 2010 and recommending corresponding state agencies continuoudy supply
executive committee with suggestions.

In the gtructure of various ministries, there are corresponding regiona departments, which
coordinate and implement the policy in the regions. The regionad executive committee give
tasks to the corresponding regiona departments in terms of agriculture, energy, forestry, etc.
Thus, regiond departments get tasks from the executive committees and aso coordinate with
their own ministries.

However, redity is not necessarily following politica plans, for example, the loca government
of Uzda digtrict (district executive committee), where the plantation in the framework of the
scientific research has been established, expressed their dissatisfaction with the current state of
the issue (Shkd Persond communication 2008). In the beginning of the project they have
been very enthusiagtic aout it, however, ater the research finished, the plantation has
stopped being maintained. Housing and communa services refused to harvest the biomassin
the light of high expenditures. Agricultura productive cooperaive has other resources to use
(secondary wood resources from deconstruction).

The committee complained (Shkel Persona communication 2008) that the results of the
experiment have not been good (the yidd is low). Besides, as they say, even if they harvest the
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biomass now, they are not sure about the next harvest time, and they regard the cdorific vaue
obtained from current amount of the feedstock not enough for their needs. Thus, they are not
willing to proceed with the plantations. However, in the executive committee they admit that
in case of obtaining good results, they would be interested in further introduction of the
plantations. The current state of things could result in the removal of this plantation.

3.2.1.3 Ministry of Energy of Republic of Belarus

There are two main governmenta bodies tha develop, shape and implement energy policy
and regulate energy sector: The Ministry of Energy and Energy Efficiency Department. The
Ministry of Energy is a republican body of public administration and is subordinated to the
Council of Minigters. It is a departmentd authority and its main role is to provide for secure,
uninterrupted energy supply (Fedoseev Persona communication 2008). Its primary tasks
include (CMRB 2001):

- The devdopment and implementation of energy policy together with other republican
bodies of public administration;

- implementation of scientific and technicd, economic and socid policy for effective
work of Ministry’s competent agencies in order to satisfy heat and dectricity, gas and
solid fuels needs of national economy and population as well astheir rational use.

The Minigry of Energy among other functions participates in shaping and implementation of
sate policy for energy efficiency; develops normative acts for the regulation of relationship in
fuel and energy complex and anayzes gpplication of these acts; it participaesin the formation
of the gtate policy for energy and fues prices (CMRB 2001). The main program:s tha the
Minigtry is coordinaing & the moment, aims to result in modernization of energy equipment,
first of al in the energy production sector:

- Upgrade of large co-generation plants,
- Transformation of boiler-houses into mini co-generation plants,
- Construction of new mini co-generation plants,

The objective dlows the utilization of locd energy resources and non-conventiond energy
sources (Decree #575 2007). The accent is on the instdment of boilers for wood feedstock
(firewood, wood resdues) that seem to be among most promoted resources for energy
generation. The Sae Complex Program (Decree #575 2007) dso contans messures,
improving energy price forming policy and recognizes the essentid importance of economic
methods instead of established tariffs.

The program has objectives to adjust the existing legidation on energy production and
consumption, as well as, develop a new one tha will create favourable conditions for the
wider dissemination of non-conventiond, renewable types of energy, and consolidate
governmenta support for these energy resources. This legidation should aso include
provisions for financid gimulation for production and consumption of renewable and
aternative energy:

16 Sateanplex prayam o nodernization o bedic pradudian assts o Bdarusan enegy stem enegy savings and inaeasein the shered aan
fuel-energy resourcesin the republic for the period till 2011, approved by decree by the President of Belarus#575 in 2007
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- Energy price forming mechanism;
- Guaranteed connection of energy producers to the power grids and heat networks;
- Investment stimulation (Decree #575 2007).

One of the mogt important directions in the redization of state energy security policy is
technicd standardization and certification in energy and industrid sectors that might dlow
increasing not only efficiency of resource use but dso the share of locd, dternative and/ or
renewable energy sources. The Sate complex program includes the god of developing state
siandards for the quditative features for fue and energy resources including the ones for
biomass of short-rotation crops (Decree #575 2007). There dready exist Technical
Fecifications on short-rotation willows tha have been developed by Inditute of Power
Engineering Problems during their project on short rotation willows cultivation.

The interest of the Ministry of Energy in short rotation crops was initiated mainly by the
deputy minister Shenetz who had been introduced to the experience of growing short rotation
willows and utilization of that biomass for energy generation during his officia visit to Sweden
and became very enthusiastic @out this process (Zaharevich Persond communication,
Shamara Persona communication 2008). However, there was another reason for the Ministry
to start the devedopment in that direction. In practice, the energy sector management is
divided between severd big state-owned companies in line with ther activity spheres: the
Bdarusan state energy concern “Belenergo” fulfils the functions of control of the Belarusian
electric-power complex and Belarusian concern on fuels and gasification, “Beltopgez” is in
charge of safe and regular (uninterrupted) provision of consumers with gas and solid types of
fuel. One of the activities of concern for “Beltopgaz” is the extraction and provision of peat
from the peat-lands.

As Zaharevich and Shamaro (Persond communicatiion 2008) explan, after the process of
peat-extraction the territories of post-mining soils reman on the badance of Ministry of
Energy before they will be transferred in some time to another agency’s account - the Ministry
of Forestry and the Ministry of Agriculture and Food). In order to get vaue from those lands,
the Ministry of Energy decided to start the research on the technology of growing short-
rotation willows on post-mining lands. This task was given by the Ministry of Energy to the
concern “Betopgaz”’ and performed by the research ingtitute RUP “BelN | 1topproject” within
concern’s gructure. The task was to develop the technology and investigate its economic
practicability (Shamara Persond communication 2008). However, another interviewee
(Grebenkov Persond communication 2008) remarks that the reason for the research for post-
mining soils is different: there is difficulty with new territories for peat extraction, thus, in
order to prevent pest-extracting organizations of concern “Betopgez” from closing and the
employees — from being left without job, it was decided to investigate various possibilities of
utilizing arees after peat extraction that are still on the baance of the Ministry of Energy.
Nevertheless, this reason has not been mentioned by any other interviewee.

Now, upon the reported by “Beltopgaz” results of the research, the Ministry of Energy
perceives not much sense in further development of this topic. As Zaharevich (Persond
communicetion 2008) explains, this energy resource becomes rather expensive, as the
cultivation requires a lot of expenditures, mainly due to very poor qudity of the land in
question and, thus, required procedures of soil preparaion, fertilizers, water ddivery, etc.
Without dl these procedures the yields of crops are very low. Zaharevich (Persond
communication 2008) says that if better results would have been obtained from the research,
the Ministry might have been interested in further development and dissemination of the
technology. Actudly, he says, they could get better results if they would invest more money in
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plantations, but it should be taken into account that the economic risk becomes higher and the
cost of wood chips from these short rotation crops plantations increases.

At the same time, the interviewee adds, that the Ministry of Energy might be interested in
utilization the biomass from short rotation crops, but they expect that it will be grown by the
relevant sector or some organization tha speciaizes on growing trees or crops. Actudly, to
the question which stakeholder the Ministry regards as the supplier of short rotetion crops
biomass, the answer is that the Ministry considers forestry sector as the most suitable for this
purpose. However, they admit that this type of feedstock may turn out to be more expensive
for them then the current one (naturd gas) and the find product - energy - will have higher
price for its consumers (Zaharevich Personal communication 2008).

3.2.1.4 Energy Efficiency Department

The Energy Efficiency Department (in the past - before 2006 — was known as the Committee
on Energy Efficiency, subordinated to the Council of Ministers) is a Department under the
Sate Committee on Sandardization of the Republic of Bearus, fulfilling specia (executive,
control, regulatory and other) functions in the sphere of effective utilization of fuel and energy
resources. Its main tasks are (CMRB 2006b):

- Implementation of gate policy in the sphere of efficient use of fud and energy
resources,

- Technicd normdization, <sandardization, compliance affirmation of energy-
consuming goods and services, control of compliance of technicd and economic
indicators of energy-consuming and energy-generating equipment with the standards,
norms and reguirements in terms of efficient utilization of fuel and energy resources,

- Paticipation in the dtate expertise on energy efficiency of projects of new and
reconstructed/ modernized objects in terms of efficient utilization of fud and energy
resources,

- Provison for state oversight on rationd use of fud and energy resources, and on
implementation by energy-consumers and energy-generators of rationd resource use
measures as well as on compliance with norms of energy consumption.

The Energy Efficiency Department is coordinating another important program: within the
context of energy policy. This program has objectives of implementation measures on (CNRB
2006a):

- Reduction of GDP energy intensity,

- Substitution of energy import with local energy resources,

- Creation of favourable conditions for energy security enhancement,

- Negative environmenta impact abatement by means of GHG emissons reduction
that are generated in the process of fuel combustion for energy needs.

17 the Republian pragam on eergrsaving far 2006-2010, approved by resolution #137 of Council of Ministers of the Republic of
Belarus, 02.02.2008
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There are sx regiond, plus one Minsk-city departments under the Energy Efficiency
Department, that fulfil functions on the regiond management of the oversight of retiond use
of fuel and energy resources, and few more organizations (Energy Efficiency Department).

As Minenkov (Persona communication 2008) says, in the first place, for the economy, it is
important to have cheap fud, because with the use of cheap fud the net cost of produced
goods is decreasing. Thus, if natura gas has been sold to Belarus for low price, development
of renewable energy would not get much atention. Vice versy, if those energy resources,
which, for example, are supplied now by the forestry sector, become much chegper then they
are now, energy generating facilities will shift from naturd gas to this wood fudl. However, a
present the republic is characterized by:

- Small share of its own energy resources,

- Import of energy resources from one country (The Russian Federation),

- Fuel pricesin the world, aswell as, those, which, The Russian Federation exports, are rising,
Thisiswhy alist of decisions are being adopted in Belarus, inclusive of measures on:

- Provisions of not less then 25% of heat and eectricity generation from loca energy
resources, including renewable energy,

- Diversification of energy supply,
- Diversification of energy profile.

To sum up, economics is dways in the first place, and its coincidence with the issue of energy
security and independence is beneficial (Minenkov Personal communication 2008).

As Minenkov (Persond communication 2008) explains, the role of Energy Efficiency
Department is the coordination of measures on energy efficiency and on the incresse of the
share of own energy resources. This coordination consists of the following components:

1. Sdting tasks on increase of the share of locd energy resources to various agencies,
including executive committees, various ministries, etc. However, these tasks do not have
separate targets for various types of locd energy resources. the agency gets one target for
local energy resource share, and it is the agency itsdlf that decides to which particular types
of locd energy resources this target will be reached. From this point the agency itsdf
decides how it will distribute the task obligations within its area of respongbility: within
sector and/ or regiond and Minsk-city departments and committees; the agency itsdf plays
coordinating and reguleting role. For example, if a certain task is given to the Ministry of
housing and commund services, and it decides on the divison between 6 regions plus city
of Minsk (thus giving different targets for regiona and Minsk-city departments of housing
and commund services): as Vitebsk region is more rich, say, in forestry resources, the
increese of the share of locd energy resources here might be planned with highest
contribution of wood resources; let’s say, in Minsk region agriculture is more developed
then in other regions of the republic, thus here agriculturd wastes will contribute most
(Minenkov Personal communication 2008).

The agency is given the freedom to decide which particular type of local energy resource to
develop in the recognition of the fact that the agency has better knowledge and
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understanding on the current situation in its corresponding sector. The program is usudly
made for severd years, the basis and the find objective are defined, and then the objective
is divided into annud targets. In the end of each year Energy Efficiency Department
receives reports from the agencies, and if the targets for the year that passed are not
fulfilled, they are added to the next years targets (Minenkov Persona communication
2008). Thus, Department’s influence on dissemination of certain renewable energy typesis
limited.

2. The task on increase of locd energy resources share is one of the components of the
common program of measures on energy efficiency in the republic, it means that eech
region and each sector develops an annua energy saving program — the list of measures
that have to be financed and implemented. These are certain measures (like introduction of
the boiler running on loca energy resources, fud switch from liquid fuel (mazutzs) to locd
energy resources) with the described target volumes, expenditures, expected effects and
time for execution. Besides, the volumes of financing are divided into severd parts —
various sources (funds) of financing. All these programs have to be coordinated with the
Energy Efficiency Department, and after the deadline it verifies the results, if particular
measures have not been fulfilled this usually points at under-financing (Minenkov Personal
communication 2008).

In generd, the policies of the Ministry of Energy and the Energy Efficiency Department to
some extent disagree (Minenkov Persond communication 2008). On one side, energy
producers (their interests are represented by the Ministry of Energy) would like to produce
more energy and get more profit and, thus, are interested in the growth of energy use on
energy consumers side. On the other side, the Department’s activity pursues the reduction of
energy consumption, in order that the production becomes more efficient and results in less
expenditures, as well as more rationd energy use by consumers. The Energy Efficiency
Depatment is interested in decentrdization of energy supply, when consumers establish ther
own smadl-scde conversion fecilities. The gtate’s interest in energy consumption patterns is
described by Minenkov (Persond communication 2008) in the following way: if less fue is
purchased, less money is spent by enterprises, and less is the net cost of goods. If the energy
consumption is reduced, expenditures decrease too, leading to higher efficiency and chesper
production costs. However, European Economic Commisson (EEC 2005) considers the
divison of responsbility between the Minisry of Energy and the Energy Efficiency
Department as unclear.

The Energy Efficiency Department considers (Minenkov Persona communication 2008) that
potentid suppliers of short rotation crops biomass include forestry sector, entrepreneurs, or
the sector of housing and commund services can grow the SCR and utilize the biomass
themsdves. Most probably agriculturd sector will be involved, which main activity dows
during the winter season, leaving space for occupation with crops harvesting, besides, it
possesses the machinery and specidists. Possible sources of investment include nationa and
locd budgets, innovative fund, credits from banks, and hopefully in some time via flexibility
mechanisms of Kyoto Protocol. However, potentid suppliers must have economic incentives,
in case they would work at aloss they might have government support in order to compensate
this loss. What concerns provisions in various program documents; they are more like
assessments or prognosis, not the red targets a the moment. Moreover, the interviewee
(Minenkov Persond communication 2008) believes tha for the time being the agencies
mentioned would rather use other available resources: for example, forestry sector might

18 Black ail
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restorel renew the forests, or burn the straw that remains in the fields. Usudly the straw is
burnt there in the fields, and the ash becomes a readily available fertilizer. Now it can be taken
to the boilers for obtaining energy, however, fuel is spent for delivering straw to the boiler and
the ash — to the field again, but at net energy wins.

As regards consumers of short rotation crops biomass, Minenkov (Persond communication
2008) considers, that it might be the sector of housing and communa services, which is most
likely to use this biomass as a feedstock, as there are smdl boiler-houses in its area of
responsbility. The Ministry of Energy has mainly large energy objects in the area of its
responsbility, and it is very unlikely that it will be a consumer of this feedstock, as it needs
large amounts of fud. But woody fud has low density and low caorific vaue, and it is hard to
imagine the process of unloading the feedstock at the conversion facility.

Energy Efficiency Department (Committee on Energy Efficiency under the Council of
Ministers of Belarus a the moment of the project beginning) together with United Nations
Development Programme (UNDP) and the United Nations Economic Commission for
Europe (UNECE) developed a GEF funded project “Biomass Energy for Heating and Hot
Water Supply in Belarus’». This project is being managed by one of the organizations under
Energy Efficiency Department - RUE “Belinvestenergosberezhenie”, which has been created
in order to coordinate large investment projects in the sphere of energy efficiency. In the
dructure of tha organization in the framework of the project the Bioenergy Revolving Fund
has been created, that dlows various organizations and enterprises to goply for repayable
funding for implementing bicenergy projects as well as projects on energy saving and
efficiency enhancement (Voitekhovich 2008). Wood residues have priority among dl locd
renewable energy resources the increase in utilization of which is also being pursued.

Fedoseev (Persond communicaion 2008) from RUE “Bdinvestenergosberezhenie”
expressed the point of view that among various locd energy resources wood and peat seem to
have the priority in development. In this case wood resources may include:

- Refuse wood (felling debris like tops, branches and leaves, wood that is generated during
sanitary and thinning felling, wood infected bugs),

- Raw waste lumber,
- Secondary wood (from demolition of various wood constructions).

The interviewee (Fedoseev Persond communication 2008) admitted that a present, naturd
gas is much chegper then the wood, which is why the development of wider wood utilization
is very dow, as it tekes efforts and expenditures to get wood resources for energy purposes.
However, with time utilization of wood is expected to devel op and become more popular.

As to short rotation crops, like willows (Fedoseev Personad communication 2008), ther
priority aswell asfor any other type of fuel, is conditioned by the economic profitability. Their
cultivation requires certain expenditures, especidly for fertilizers. Their nicheis perceived asiit
follows: cultivation on “neudobici”» (smdl areas of land tha ae not very suitable for
utilization in traditiona agriculture, usudly due to the location, size and qudity of soil),
utilization of the biomass feedstock in small hesting facilities. Maximum estimations for this

_________

20 Russian language
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type of fud to be obtained — 200-300 toe (Fedoseev Personad communication 2008). This
interviewee lists the following needs for successful devel opment:

- Particular organization has to be involved in establishment and maintenance of plantations
of planting material, i.e. specializing on supply of planting materia for short rotation crops like
willows;

- Scientific support of such ingtitutions as Academy of Sciences, agricultural academy,

- Involvement of Ministry of Agriculture and Food, Ministry of Housing and Communal
Services, enterprises, regional executive committees;

- Demonstration of experience and itstransfer in modules.

The housing and communa services sector can be involved in cultivation of short rotation
crops, as well as, in ther utilization in the boiler-houses of this sector, the same is true for
agriculturd productive cooperaives. Forestry sector is not regarded by the interviewee as a
proper sector to be engaged in SRC cultivation, as this sector aready possesses certain type of
feedstock, which is available and utilization of which needs to be developed further — refuse
wood. There has to be a drategic vison (Fedoseev Persond communication 2008). A few
more issues to consider about energy cropsinclude:

- Delivery distance hasto be not very long,

- Processing of the wood feedstock into the form, which will be consumed a energy
conversion facility (like, for example, pellet production), makes this fuel more expensive,

- Fuel is needed for running machinery used for cultivation and processing of the biomass.

umming up, the price of the fud product increases, however, Fedoseev (Persond
communication 2008) mentions another opportunity — sde of this product aroad, however,
this option is not in line with objectives of energy security enhancement.

Fedoseev (Persona communication 2008) points a the Ministry of Energy as a monopolist,
having large energy objects within its structure, however, adds that the Ministry has technicad,
financid (innovation funds), indtitutiond and human resources potentids. The Energy
Efficiency Department and the Ministry of Natura Resources and Environmentd Protection
are the regulating authorities; their roles are inclusive of advice, demongtration objects, and
gpprobation of technologies. They can influence adoption and further dissemination of short
rotation crops by:

- Including such provisionsinto their programs,
- Acting as the customer via scientific and technical programs,
- Financing relevant projects.

Fedoseev (Persona communication 2008) lists the following measures that can contribute to
the introduction of short rotation crops:

- Lax credits,

- Bioenergy Revolving Fund,
42



Energy crops: stakeholder identification and analysis. Case of Belarus

- Development of relevant legidative basis,
- State programs and scientific and technica programs,

- Economic mechanisms (including sanctions), ecologicd tax (Ministry of Natura Resources
and Environmental Protection).

3.2.1.5 Non-energy Governmental Ministries/Authorities: the Ministry of
Natural Resources and Environmental Protection of Belarus

Short rotation crops as it was mentioned above promise severa environmentd benefits, and
GHG reduction may be regarded as the most important one: due to the cultivation stage they
contribute to the carbon sink (land use change), and due to the utilization in conversion
facilities the subgtitution of foss fuds takes place. Thus, cultivation and utilization of energy
crops might be promising in the light of Convention on Climate Change and Kyoto Protocol.

Bdarus ratified both the Convention and the Protocol, the Ministry of Naturd Resources and
Environmentad Protection was appointed as responsible agency for the implementation of
state policy on climate change by the Decrees by the Presdent of the Republic of Belarus
(MNREPRB 2006). At the moment an amendment by which Bdarus is included in Annex B
with 95% obligation on GHG emissions reduction is pending on signing by the partiesto the
Protocol. This amendment will make it possble for Beaus to use Kyoto Protocol
mechanisms like trading scheme (TS and joint implementation (J), obtaining possibilities and
resources (Grebenkov Persond communication 2008). The Ministry assigned one of the
organizations under its authority - RUP Belarus Research Centre ECOLOGY - to be the
National GHG Inventory and Cadastre Centre (MNREPRB 2006).

As pat of its commitments Belarus has to adjust its legd base to Protocol’s requirements.
Upon ratification of the amendment, Belarus will have an established amount of permitted
emissions and will be able to trade the difference between this anount and the red emissions.
As “hot ar” cannot be sold, money obtained from the quota sae should be spent on further
environmentd improvements. At the moment there are around 100 J projects, encompassing
(Grebenkov Personal communication 2008):

- Biogas from wastewater;

- Landfill methane;

- Co-generation;

- Fue-switch (from mazut to wood feedstock);
- Wind turbines;

- Gadification;

However, the state’s interest in the opportunities promised by the Kyoto Protocol seemsto be
low. As Grebenkov (Persona communication 2008) explains, for J projects, the economy
plays a very important role: on one hand, monitoring of emissions reduction requires certain
expenditures; on the other hand, the share of carbon funding constitutes 5%. Carbon funding
might play different stimulating roles for various J projects, which can be explained with the
following examples. Two important components are varidbles — payback period and
profitability. Three examples are organized into the Table 3-2, with the first example being an
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abstract one.

Table 3-2 Examples of carbon funding potential profits

Without carbon . ,
funding With carbon funding
Payback | b citaility | PYP2K | profitability
period period
Example 1 . .
(bstract) | LYeAs| 73% | llyeas|  7.4% Insufficient stimulus
Project definitely
Example 2 .
Biogasfacilities | 1LY | 7% 8years | 12% bmef'tfi H;Tgcarbon
Project definitely
Example 3 .
Landfill | 1lyears| 10% | 2yeas |  37% fu%?j?ﬁg t:gé??p;agg%ld
methene asvery stimulating

Source: Grebenkov (Personal communication 2008)

In regards short rotations crops, they can be grown on agriculturd lands. Establishment of
short rotation crops can become aJ projects, actudly, it has been on the Barusian list of J
projects and fdl under the project, financed by TACIS program. However, later it has been
left out of thelist, asthe goplicant of the project usualy has to be represented by the ministry.
In the case of short rotation crops the gpplicant has not been identified, as it was unclear
which minigtry should be involved and responsible. Recently, reseerch center ”Ecology”
received a proposa on collaboration from Lithuanian company, and the Ministry signed the
resolution on cooperation (Grebenkov Personal communication 2008).

The Ministry of Naurd Resources and Environmentd Protection can support the
development of short rotation crops by means of:

- Including this development in financing from environmental protection funds;
- Being theinitiator of related legidlative acts.

According to Y ablonskaia (Personal communication 2008), these are usually private consulting
firms that are involved in the joint implementation projects, as they have economic interests.
They get in contact with the business (such as an enterprise), often the effects (benefits) will
be more significant then, and develop a project concept for it a this business's expense (thisis
the firm’s economic interest). They frequently take part in further implementation of the
project. In Belarus state organizations have been crested for the same purpose, and they
function a the expense of state money, what is being criticized by Yablonskaia (Persona
communication 2008) for creation no economic incentives for those organizations.

21 TACISproject “Technical Assistance to Ukraine and Belarus with respect to their Globa Climate Change Commitments?
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3.2.1.6 Non-energy Governmental Ministries /Authorities: Ministry of
Forestry
The Ministry of Forestry fulfils the following functions (CMRB 2006c¢):

- Development of forestry policy;

- Provison of various economy sectors with timber and other forestry products and
services, taking decisions on quotas;

- Sae control on the stae, rationd use, protection and re-production of forest
resources.

There are six regiona forestry associations that carry out the control and implementation of
programs on regiond level, cooperation with regiona government, marketing, interaction with
consumers of forestry goods (like industries). Further, within those regiond associations there
are forestry enterprises that directly carry out forestry activity within the administrative regions
(CMRB 2006c).

Introduction of plantations of short rotation wood cultivations in the forestry sector have
been atarget of governmentd interest in the development of local renewable energy resources
and the Ministry management’s observaion of the Swedish experience of growing short
rotation crops (Ushkevich Persond communication 2008). The Deputy Minister of Forestry
(Ushkevich Persond communication 2008) mentions, that he was observing the experience
and saw that the crops are grown not for the energy purposes only, but dso in the pursuit of
environmentd gods like remediation of lands contaminated with radionuclides and heavy
metds. Neverthdess, he acknowledged the fact that cultivation of short rotation plantationsis
not a priority areafor the Belarusian forestry sector. Moreover, it is unlikely to become one as
there are other resources within the sector a the moment that may serve as the energy
generation feedstock and the processing of which is being developed. These are forestry
resdues, generated during timber logging and storms, when trees are broken and thrown
down by the wind (Ushkevich Personal communication 2008).

Those plantations of various cultures of short rotation forestry (including willows) that have
been dready introduced are expected to serve as the feedstock for severd kinds of objects
(Ushkevich Personal communication 2008):

- Energy objects being built within the framework of the UNDP/ GEF Bioenergy
project, like mini-cogeneration plants working on loca energy resources inclusive of
wood,

- Boiler-houses within the sector of housing and communal services,
- Pdlet production, probably for further sde of thisfue abroad at “good prices”.

However, it is admitted by the interviewee (Ushkevich Persona communication 2008) tha the
demand for this biomass is very uncertain and there are no certain customers. Nevertheless, as
he explains and regards it as a postive factor for further development of woody resources
(SRC as well as forestry residues), in the sector of housing and commund services large share
of boiler-houses are already running on wood resources.

As regards priorities of various forestry resources and their future, it is being recognized that
many issues gill need to be developed in relaion to the cultivation of short rotation crops:
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sdary, technology, prices, qudity, environmental and energy security. But other resources
seem to have more relevance for the Ministry of Forestry:

- Refusewood (felling debris like tops and branches),
- Raw waste lumber,
- Firewood (only as firewood).

Out of these options the first two are more expensive to produce, thus, their production cost
is dso higher. As regards of vison for future development, both forestry residues and short
rotation crops are percelved to disseminae in light of increasing prices for oil and naturd gas
(Ushkevich Personal communication 2008).

3.2.1.7 Non-energy Governmental Ministries/Authorities: Ministry of
Agriculture and Food

The Minigry of Agriculture and Food as well as any other minigtry is formulating and
implementing policy within its sector. As regards establishment of plantations of short
rotation crops, there seems to be very low interest. It is admitted that for the successful
development in this direction dl relevant stekeholders have to participate. It is suggested that
amdlioration of channds may generate some woody feedstock: during the clearance of
channds bushes are cut, this biomass should not be just burned but directed to the energy
objects (MAF Personal communication 2008).

Among various resources that are generated within agriculturd sector, they may dso serve as
feedstock for energy production tha the Ministry admits is livestock waste (MAF Persond
communicetion 2008). As the interviewee describes, at the moment two biogas ingtdlations
are working in starting conditions: one is running on poultry waste (manure) and its dectricd
power is 340 kW, another one — on pig manure, dectrica power - 520 kW. Thus, the waste is
processed with obtaining benefits in the form of energy: heat (warming up waer) and
electricity.

Moreover, it is being stressed that there is an environmentd effect of reduction of GHG
emissons, and it should never be omitted when the benefits of such ingdlaions are being
andyzed. It is recognized that sometimes it is not easy to assess and cdculae these
environmentd benefits but they definitely have to be assessed and added to other benefits
evduation. The interest to these biogas facilities by the Ministry of naturd resources and
environmentd protection is admitted: they have been taking part in al meetings on the issue
and they have contributed financidly to the introduction of these ingtdlaions (MAF Persond
communication 2008).

3.2.2 Productive sector

3.2.2.1 Energy Generation Sector

In practice, the energy sector management is divided between severd big state-owned
companiesin line with ther activity spheres. The Belarusian state energy concern “Belenergo”
that was formed in 1995 to fulfil the functions of control of the Bdarusan dectric-power
complex is under the authority of Ministry of Energy, and includes 36 organizations
throughout Belarus (Belenergo). Its main activities include (Bel energo):
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- Management of Belarusian energy system;
- Generation, transfer and distribution of electricity and heat;
- Maintenance of electric power stations as well as power grids and heat networks;

- Operative-dispatch control of technologica process of eectric power generation and
delivery;

- Engineering supervison of the state of power sations and network (grid) objects in
Belarusian energy system;

- Provison of measures for badanced deveopment of energy system, including
prognostication of energy demand; design, investment and construction of energy objects.

The company “Belenergo” is producing dmost dl needed electricity and a haf of heat needs
in the country. Industry is the main consumer of eectricd energy (60%), while households
consume about 60% of heat. In terms of energy the company is mainly directing large
production complexes (EEC 2005). Another big state-owned company under the authority of
Ministry of Energy is Belarusan concern on fuds and gasification “Beltopgaz” cregted in
1992. It is one of the mgor components within the nationa fuel-energy complex, which main
task is safe and regular (uninterrupted) provison of consumers with gas and solid types of
fuel.

In the area of responsbility of the Ministry of Energy there are large energy objects — hesat
gaions (Zaharevich Persona communication 2008). They consume significant amounts of
fuel, and the plantations of short rotation crops cannot create raw material base, for such large
objects these plantations are just smdl things (Fedoseev Persond communication 2008).
Meanwhile, there are dso some boiler-houses and mini-cogenerations plants. On the other
hand, there are boiler-houses within the sector of housing and commund services, and dso
many enterprises as well as agriculturd productive cooperaives that have their own boiler-
houses.

Mini-cogeneraion plants have to be built where the reserves of fuel feedstock are available in
aufficient amounts (Fedoseev Persond communication 2008). Minenkov (Persond
communicetion 2008) dso emphasizes the importance of having stable raw materia base,
bringing atention to some of the currently functioning mini-cogeneration plants: one of them
(Vilejskaya) has a forestry enterprise as a supplier, which has sufficient reserves of wood, for
another one (Pinskaya) supply of wood resources is insufficient, longer distance of delivery
increases the net cost. Forestry sector (MRPFA Persona communication 2008) dso admits
tha the success of those mini-cogeneration plants depends on how well the feedstock supply
is organized: for example, in the town of Uzda the supply of the feedstock (forestry residues)
for the mini-CHP is organized very wel, however, other conversion facilities seem to have
supply problems as within the distance of practicability the resources are not sufficient
(MRPFA Personal communication 2008).

Onetheregiond department of “Belenergo” company — “Brestenergo” — commented on their
current interest in short rotation crops (Fedukovich Persond communication 2008). There
was an assgnment from the Council of Ministers for the energy sector to investigate the
possibilities of cultivation and utilization of short rotation crops (willows) in the energy
system. This issue is just in the discusson phase in “Brestenergo”, there have been no
quantifiable targets for this feedstock so far.
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This feedstock is supposed to be used a mini-cogeneration plants. In Brest region there is
dready one mini-cogeneration plant, and second one will start functioning in 2010. By this
moment “Brestenergo” expects to establish nursery willow plantations (for planting materid).
Biomass from short rotation crops will be a part of fuel loading, more energy resources will be
delivered from the forestry sector (contracts are under discusson with forestry organizations)
(Fedukovich Personal communication 2008).

“Brestenergo” is investigating both supply schemes: supply from other stakeholders, and by
there own means - cultivation by the agriculturd productive cooperative which is under the
responsbility of the company and is in the vicinity of the mini-cogeneration plant tha is
under congtruction a the moment. Coordination with the regiond government (executive
committee) includes aspects of land, its excluson from crop rotation, etc. In “Brestenergo”
they dso add, that they consult with the government on the issue of including some
provisionsin the legislative acts (Fedukovich Personal communication 2008).

3.2.2.2 Housing and Communal Services

In the sector of housing and communa services there are smdler energy objects like boiler-
houses ingdled, for example, in schools, hospitas, dso boiler-houses in some agricultura
production cooperatives (those cooperatives that have been transferred into the area of
responsibility of the Ministry of housing and commund services). They can be divided into
several categories of installed capacity: up to 1 MW, up to 3 MW, 3-10 MW, over 10 MW. Part
of them functions for the purposes of generation both hot water and hegting (during hesting
season) and is running al the year round, others - only for the heating (Chirkovskij Persond
communication 2008).

The regiond administration of housing and communa services is tasked by the regiond
government (regiona executive committee) in terms of volumes of fud. Then the regiond
commund adminigration gives certain tasks for the boiler-houses in the area of its
responsbility in terms of types and volumes of fuel to be utilized. In addition, administration
performs the control on fulfilling the targets (Chirkovskij Personal communication 2008).

At present these are mazut, wood and naturd ges tha are used as a feedstock, with the net
cost of 170 000 (gpproximately 55 euros), 145000 and 90 000 Bearusian rubbles per 1 toe
correspondingly, so naturd gas is the most profitable resource to use (Chirkovskij Persond
communicetion 2008). In terms of volume shares of these types of energy resources wood is
mostly used feedstock, with sawdust utilized more then woodchips. The supply of wood
feedstock is organized by forestry organizetions or by the communad services themsalves.
Current goalsin this sector are (Chirkovskij Personal communication 2008):

Utilization of local energy resources,

- Maximum import substitution,

Maximum loading of existing boilers,
- Fuel-switch from mazut to local energy resources.

In regards to short rotation crops (Chirkovskij Persond communication 2008), there are no
tasks or targets within the sector. There has been ajoint sitting for the Ministry of housing and
commund services and the Ministry of forestry, where the last one was given the task to
investigate the technology, however, the former one did not get any task. The point of view
that has been expressad is that the sector of housing and communa servicesis not the proper
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one to be involved in the stage of cultivation. However, if they will be ddivered to the
feedstock, they can useit, and there is no difference for them where the biomass comes from
(Chirkovskij Personal communication 2008).

As for the wider utilization of loca energy resources, it has been commented (Chirkovskij
Persona communication 2008) that it depends on the type of boiler-house and economy. If
the boiler-house is working only on one type of feedstock, for example, natural gas, obviously,
it will continue running on the same fud. If the boiler can be loaded with two kinds of energy
resources, the one that is chegper (net cost is lower) will be consumed. If it is possble to
utilize naturd gas, mazut and wood, wood should be used as much as possible, as this
complies with the targets of import substitution.

3.2.2.3 Agricultural Productive Cooperatives

One of the limitations on collecting daa from these stakeholders was the difficulty of
identifying those agricultura productive cooperétives that have dready established plantations
of short rotation willows: there is no information (which of them, their contact information)
in any literature or on the Internet, and thus it is impossible to contact them in order to have
an interview. Only one contact was obtained from Belarusian researcher on SRW.

However, we can say that the work has started: severd agriculturd productive cooperatives
tha are usudly located in villages established short rotation willows plantetions for energy
purposes recently, but there has been no harvesting of the biomass yet. The reasonsto initiate
the plantations establishment may include (Rodzkin Persond communication, Kuleshov
Personal communication 2008):

- Introduction of the technology by researchers,
- Interest in new types of energy resources.

The area under the willows for one agriculturd productive cooperative is usudly just severd
hectares. The lands that are assigned for the plantations are mostly abandoned lots and so
cdled “neudobici” — lots, wedges where it is not convenient to grow traditiona crops — and
such character of land dlocation will probably remain in the near future (Rodzkin Persond
communication, Kuleshov Personal communication 2008).

Willow plantations are being established by agricultura productive cooperatives to produce
energy for ther own needs. willows will be combusted on farms in their boiler-houses. These
boiler-houses will be re-equipped or new boilers designed for wood will be purchased
(Rodzkin Persona communication 2008). In some cooperatives the boilers running on wood
resources are dready present, thus the willow feedstock can be burned there with other wood
feedstock, however, as the head of one of them mentions (K uleshov Personal communication
2008), they are going to introduce news ones — with higher efficiency. Heat produced in this
process will be used for the agriculturd productive cooperatives for (Rodzkin Persona
communication, Kuleshov Personal communication 2008):

- Heating of administrative buildings,
- Heating of other facilities (like animal husbandry facilities),
- Drying grainin assigned facilities,

- Heating of villages adjacent to the agricultural productive cooperatives.
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So far, the agriculturd productive cooperatives have not acquired any specidized machinery /
equipment for willows planting, harvesting, etc., mainly because it is rather expensive and the
scde of willow cultivation has been very low. And as Kuleshov (Persona communication
2008) mentions, it is unprofitable unless the territory under plantations reaches sufficiently
large areg, for example 10 ha Probably, manua practices are more redigtic for such
agriculturd productive cooperdives a the moment; it will be interesting to make a
comparison of manud and mechanized technologies in terms of various aspects (economic,
socid, etc.) to find out what is more gppropriate for such scope of energy crops production.
Also, manud practices are more labor intensive and thus may potentidly provide for more
employment creation.

Thus, willow plantations are expected to benefit locd communities in severa ways, described
above. They might potentidly (Rodzkin Persond communication, Kuleshov Persond
communication 2008):

- Become arenewable source of energy obtained localy,

- Substitute part of energy resources used at the moment,

Create additional employment,
- Allow for optimization of land use.

As Kuleshov (Persond communication 2008) admits, further increase of the plantations area
will depend on the yieds: if reasonable results will be reached, there are strong intentions to
increase the territory.

Grebenkov (Persond communication 2008) dso expressed his point of view that agriculturd
sector is the right one to grow and utilize short rotation willows, because of the following
reasons:

- Wood resources from the forestry are not an attractive option for agriculture — it does
not have machinery for ether cutting and transporting wood or transporting felling
debris and forestry residues, and for the forestry organizations the supply of this
resources to the agriculture is not profitable as the expenditure are rather high, thus,
these residues as the resource becomes expensive;

- However, for the cultivation of short rotation willows agricultura machinery can be
used, there are special choppers that can be attached right to combines;

- Biomass harvesting takes place during the winter when agriculturd employees have
less seasonal work, and thus are more free for SRC activities;

- Agriculture has wastelands where crop rotaion shift takes place. An agriculturd
productive cooperative can find enough lands in order to supply its own converson
facility of 1 MW power with the feedstock;

- If there are boilers running on wood fuel, there should be a stable secure supply of the
feedstock (as forestry residues) and developed ddivery infrastructure. In that case,
agriculture becomes dependent on its suppliers (forestry), but uninterrupted supply is
guestionable at the moment.

Grebenkov (Persond communication 2008) advocates for addition of other types of fud, as
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flexibility is very important for agricultural cooperative.

3.2.2.4 Forestry Associations

There are six regiond forestry associations that carry out control, implementation of programs
on regiond leve, cooperation with regiond government, marketing, interaction with
consumers of forestry goods (like industries). Further, within those regiona associations there
are forestry enterprisesthat directly carry out forestry activity within the administrative regions
(CMRB 2006¢). The term “forestry enterprise” refers not only to the enterprise but adso to its
area (territory) of responsbility, within each it is functioning. In order to provide facilities
working on locd energy resources with the feedstock 110 ha of short rotaion crops
plantations (caled “energy plantations’ in Belarus) were established in forestry enterprises and
310 ha (133% compared to the year 2007) are planned to be established in 2008 (Ministry of
Forestry).

Interestingly, but the interview in one of these regiond associations (MRPFA Persond
communicetion 2008) started with the remark tha “[they] are reading tha there is a retreat
from this activity [cultivation of short rotation forestry] in the world, but it is just being started
in Bearus®, but it is important to understand postive and negdive dtitudes. The
establishment of the plantations was initiated within the Ministry of Forestry, which planned
certain amount of hectares for the whole republic. During the year 2008, Minsk regiond
executive committee planned to establish 150 ha and gave this task to Minsk regiond
productive forestry association (hereinafter referred to as forestry association), and these
plantetions are in addition to the Forestry Plan for the planting of forestry cultures. Although
paticularly in Minsk region they have not planted willow crops (MRPFA Persond
communication 2008).

Upon the coordination of this task by the forestry association with its Ministry — the Ministry
of Forestry — it turned out that the Ministry regards this as a too big share for one region
(compared to the plan for the whole republic). Moreover, the target has not been coordinated
with the forestry association in terms of avalable lands for these plantations. Thus, the
Ministry of Forestry and the regiond government set targets (that is dso providing for
financing); however, the targets set by the executive committee have a priority over the
Minigtry’s tasks (MRPFA Persond communicetion 2008).

Within the forestry association, forestry enterprises have various conditions in terms of area of
land covered with the forest, quality of soil, etc., tha is why this difference has to be taken
into account when deciding on the size of the territory and the tree breed to be planted.
Another important factor influencing decison on forestry enterprises to be chosen is the
distance to the potential consumer of feedstock (energy producer). The distance should be not
more then 50 km, otherwise it is not practicable (MRPFA Personal communication 2008).

The type of lands tha will be devoted to the establishment of short rotaion forestry
plantations are:

- Glades (cleared places), without the requirements of clearing stumps,
- Low productivity lands, usually transferred from agricultural sector,

- Post-mining soils, transferred from agricultura sector (originated from the Ministry of
Energy).

However, post-mining soils transferred from agriculturd sector are being taken back for the
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purposes of wetlands restoration. The tree breeds that most likely will be cultivated are pine
and birch (MRPFA Personad communication 2008). Yields obtained from those lands will be
low.

Interegtingly, the question about fertilizer gpplication was met with humour a the meeting.
Also, there has been a point of view expressed (MRPFA Persona communication 2008) that
there is no need to create plantations of short rotation forestry (and willows particularly)
ddiberately, as there are naturd wild bushes of willows, and it was suggested that the
harvesting of this biomass could be organized instead. There are complains on absence and/or
insufficiency of the following components (MRPFA Personal communication 2008):

- The guidelines on cultivation of short rotation forestry are produced by the Ingitute of
Forestry, however, it was described as “not of sufficient qudity”. They say they need
something better;

- Machinery and equipment necessary for cultivation.

In the regiona forestry association they dso admitted (MRPFA Persona communication
2008), that at present moment there is no certain consumer for the short rotation biomass.
But it is expected that it will be used by mini co-generation plants. Within the Minsk region
particularly currently there is one mini-cogeneration plant in the town of Vilgka, and this is
the one Minsk regiona forestry associdion is expecting to provide with the feedstock. Also,
the process of price formaion is unclear a the moment, but definitely expenditures on
collecting wood and its trangportation from the plantation have to be taken into account,
besdes, profitability should constitute 5 % minimum (MRPFA Personad communicetion
2008).

3.2.3 Academia, Civil Society and Media

3.2.3.1 Academia and Research Organizations

Researchers play particularly important role in the development and dissemination of non-
conventiona and renewable energy as the source of theoretica and practicd knowledge. The
need for the knowledge as well as significance of scientific and technical research is recognized
by the Government which is reflected in various government documents and state programs,
garting with the Directive # 3 of the President of Bdarus. Viathese documents and programs,
the Government gives tasks to research organizations on research in the fidd of renewable
energy and locd energy resources, like initiation of certain projects, dso the Government
supports those projects financially by funding them from various funds.

S far severd projects on short rotation willows have been launched. One of them was
performed by the I ngtitute of Power Engineering Problems?. The main results reached in the
research include (NAS 2005):

- The devdlopment of technologica regulation and the guiddines on equipment and
machinery for the cultivation and production of fuel from short rotation willows
biomassin Belarus for small and middle-size boilers;

22 Sientific research on the task ”To develop technology of utilization short rotation willow as a source of renewable
bioresources on the basis of establishment, cultivation and utilization of biomass from experimenta-industrid plantations
in Belarusian conditions” of the section ”Scientific-technical support and provision” of scientific and technica program
Republican program ”Energy saving” for 2001-2005, approved by resolution of the Council of Ministers of Republic of
Belarus, 16.01.01 Ne56
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- Development of technical specifications for energy fuel from short-rotation willows;

- Technicd and economic assessment of gpplication of short rotation willows
technology for production of local fuel for small and middle-size bailers.

Grebenkov (Persond communication 2008) who used to be the manager of the project that is
dready completed, explans that, in his mind, strict provisions in the state documents and
programs for the short rotations forestry are not an gppropriate approach (command-and-
control), and that economic mechanisms are needed. The technology itsdlf is not the best one
and the payback period is not very short. The willow itsdf is a risky crop due to certain
requirements to the temperature and moisture, but those conditions may vary annudly. There
should also be a process chart devel oped.

As to the roles of vaious stekeholders (Grebenkov Persond communication 2008), the
Ministry of Energy should not be involved in this as it has large energy objects within the area
of its responsibility. There should be specid industry that will be engaged in short rotation
crops production, inclusive of hybrids raising. Forestry should not be involved: they dready
have annud 2 million m3 of wood increese. Then, forestry organizations do not have
resources — human, machinery, monetary. Besides, there is no large enterprise that would be a
congant customer of that amount of feedstock at the moment. And, findly, as he sad
“nowhere in the world forestry sector is involved in short rotation crops cultivation”
(Grebenkov Persond communication 2008). Nevertheless, forestry can be involved in nursery
gardens which supply cuttings and/or plantings.

From Grebenkov’s (Persond communication 2008) point of view, agricultura productive
cooperdtives are the right stakeholders to be involved — they can be both producers of the
feedstock and its consumers. Cooperatives demonstrae the interest in this activity, but they
do not have simuli & the moment. Although, these stimuli theoreticdly exist, no tax
reductions will cover the expenditures for the plantations establishment. On the other hand,
there is mazut and other types of fud tha are available in the sector of agriculture, and are
rather cheagp for agriculturd cooperatives, thus, thereis dso aneed for pressure to provide for
the shift from these fuds to locd dternative energy resources: if the Ministry is obliged it will
pass the tasks to executive committees (agricultura departments within them), and they will
pass it to managers of agricultural productive cooperatives. If thereis an organization involved
in feedstock supply, agricultura cooperatives could act as contractors, then, they can decrease
their dependence on mazut.

Grebenkov (Persona communication 2008) perceives that soon stimulation might not be the
necessity for dissemination of short rotation crops: with the current prices for naturd gas (120
dollars per 1 toe) and the tendency for increase probably up to 200 dollars, the wood chips
from short rotation crops a the cost of 100 dollars might become competitive, in fact, in the
light of such an increase of fossl fud price they will become. In regards to financing large
energy objects (like co-generation plants providing cities and towns with hesating), the area of
responsibility of the Ministry of energy will be first finance the project, compared to smdl
boiler-houses (in small towns and villages) in the sector of housing and communal services.

Remediation of lands contaminated with radionuclides face many chdlenges, some of these
issuesinclude:

- There is no standard regulating relevant fud characteristics like temporaly dlowed
level for the employees;

- Radioactivity level of emissonsincreasesin 300 times, and of course such combustion
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should not be allowed;
- No standards for the ash, no guidelines on its disposal.

Another project — by the task given by the Ministry of Energy to its concern “Bedtopgez” - has
been performed by the research ingitute RUP “BelNI Itopproject” within concern’s structure
in cooperaion with the Internationa Sskharov Environmenta Universty. The reaults of the
research showed (Shamara Persona communication 2008) that most post-mining soils are
poor quality lands, not even categorized as soils. However, the willows till grew on this type
of lands, though, the yields were not high. There are some more barriers to the cultivation of
short rotation willows:

- Absence of necessary technology (meaning machinery and equipment),

- Impossibility to use suitable herbicides (destroying weed seeds): researchers saw tha
the ones used in Poland proved to be efficient, however, they are not dlowed for use
in Belarus.

Thus, some of the results reported by the research ingtitute to concern “Betopgaz”, and
further passed to the Ministry of Energy are:

- A Willow can grow in Bedarusian conditions, and it grows on post-mining soils,
however, the expenditures are rather high, especidly for soil preparation (it is
necessary that there was biologicdly active layer, in post-mining soils only the very top
layer ishiologically active, and under it there is almost nothing useful for the plants),

- Thereis no suitable machinery,
- Economic incentives are not sufficient.

The treatment of wasteweter is not recommended on these plantations, as there are channds
on the fields, and this water will drain there. The transportation distances have to be
consdered: Shamara (Personal communication 2008) mentions that plantations have to be
stuated in the proximity of the conversion facility, for example, mini-cogeneration plant. The
ddivery of wood chips is regarded as practicd when it is redized in the radius of not more
then 50-60 km. However, in fact it is rather large radius for short rotation crops delivery in
terms of efficiency.

Thus, researchers possess the knowledge on technology of cultivation short rotetion willow
crops and dso its converson in fadlities. But this is not their only function: those
organizations, farmers or entrepreneurs that are interested in establishment of plantations or
conversion technologies turn to researchers working on the issues in order to get information
like guidelines and their participation with the knowledge contribution. For example, one of
the agricultural productive cooperatives, that established a plantation of short rotation willows,
made it with the participation of the Internationad Sskharov Environmentd University (its
pro-rector whose research is in the fidd of growing these crops) (Rodzkin Persond
communicetion 2008). Moreover, Grebenkov mentioned that he has been contacted by
severd organizations and entrepreneurs tha are willing to establish plantations (Persond
communication 2008).

3.2.3.2 Energy Specialists and Consulting Firms
There are organizations within the area of respongbility of the Ministry of Energy and Energy
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Efficiency Department that can provide consultancy on energy related issues, including
renewable and non-conventiona energy. There are dso other organizations that dso have
more focus on these types of energy and the questions of energy efficiency, as “Eneka’ tha
works on energy projects in the pre-investment stage. Apart from the academic researchers
and the research ingtitute within the area of responsibility of concern “Beltopgas’, no specid
energy specidists have been identified by the author as specidists on short rotation crops like
willows that can provide consultancy or assistance.

Neverthdess, the interview about the specidist within the “Eneka” company, whose focus is
on bioenergy, provided the author with rdevant information in this regard. Korchinenko
(Persond communication 2008) mentions the following barriers to the development and
dissemination of bioenergy, as well as non-conventional and renewable energy:

- Lobbying by private companies for the use of naturd ges approximately 80% of
companies, supplying energy equipment, are naturd gas oriented, 15% - liquid fue
oriented, and only 5% supply equipment for non-conventional energy;

- Lack of understanding of possible profits;

- Improper utilization of imported technologies and asence of mechanisms of ther
adaptation to locd conditions. As the interviewee explains, when some technology is
imported from other country, there is alack of understanding tha feedstock which is
used in this technology in the country-exporter may have characteristics different from
its andogue in importing country, for example, waste compostion burned in
combustion facilities. Thus, there is a need to take into account the character of the
feedstock at home and undertake adaptation process if needed;

- Economic reasons: introduction phase is usually rather expensive for biotechnologies;

- Technology developers — those who design and suggest the technology for
development and dissemination — frequently have to look for potentia customers of
this technology and then convince them in its usefulness and profitability.

Thelist of drivers has been described as well (Korchinenko Personal communication 2008):

“Green taiffs” (step-up co-efficient for the dectricity produced from dternative and
renewable energy);

- Certain enterprises and organizations act as a customer of technology;

- Certan enterprises and organizetions that become interested in integrated ways of
solving their economic, energy and environmentd problems. For example, biogaes
facility & hydrolytic plant, which was prohibited to direct wastewater to the sewerage
system.

3.2.3.3 Civil Society and Non-Governmental Organizations
There is a lig of environmentd NGOs registered in Bearus, some of them dso ded with
issues of renewable energy, energy efficiency and saving. However, no NGO was identified
that could give information on short rotation crops or related questions. Nevertheless, the
interview in one of the NGOs supplied the author with information that is useful. ThisNGO
is active in the information dissemination on the issues of importance of:
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- Energy efficiency and energy saving,

- Climate change,

- Loca Agenda 21,

- Increasing utilization of non-conventional and renewable energy.

They ae publishing brochures and organizing seminars with locd government on
abovementioned  topics. This organization cooperaes with the consultancy
“Belenergosberezhenie” which is within the structure of Energy Efficiency Department
(Y ablonskaia Personal communication 2008).

As a public environmentd organization, they have concerns about popularization of locd
energy resources utilization, particularly, of wood resources. In fact, they perceive the problem
that it might cause massve forest cutting. And, representing public interests, they are
interested in that threat not becoming areality (Y ablonskaia Personal communication 2008).

They expressed the viewpoint that, on one hand, the interest of various companies,
enterprises, organizations, e€tc. in non-conventiond and renewable energy, locad energy
resources development is frequently more a result of government pressure and necessity to
follow tasks then of consciousness. On the other hand, as the Sate assists those organizations
in the wider dissemination of renewable energy, for instance, via economic assstance in
ingdlation of boilers, running on locd energy resources, they become more interested and
involved in this shift (Y ablonskaia Personal communication 2008).

3.2.3.4 Media

Media, inclusive of TV, newspapers and Internet resources, plays role of the information
digtributor. The nationd TV channds introduce new research inditutes involved in the
development of various types of non-conventiona energy, or companies and organizations
utilizing these technologies. Severd interviewees mentioned in the conversation on short
rotation crops that they saw it in the news, and are interested to look deeper to the experience.
They dso seem to be more interested when they learn about Belarusian experience in relevant
issues.

Thereis dso the utilization of Internet resources: which refersto asites that provides readers
with information on various types of dternaive renewable energy. It contains daa on
technologies, experience abroad and for some energy types — on Bdarusan experience. In
regards short rotation energy crops, there is a generd description of this energy option,
however there is no information about Bearussan experience, current state or future
possibilities.

3.3 Current Legislative and Economic Settings for Bioenergy
3.3.1 State Program Documents

There are severd programs tha are rdlevant in one or another way for the devdopment of
short rotation willow crops:
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- Directive #3 by the Presdent of the Republic of Bearus “Economy and thrift are the
main factors of state economic security”,

- Specid program on provison of not less then 25% of the totd dectricity and heat
production from local and alternative energy resources for the period till 2012,

- Sate complex program on modernization of basic production assets of Belarusan
energy system, energy savings and increase in the share of its own fud-energy
resources in the republic for the period till 2011,

- Republican Program of Energy Saving for 2006-2010,
- Program on measures of economy of energy resources and monetary funds.

3.3.2 Energy Legislation

ThereisalLaw “On energy saving” and alist of other legidative acts on rationd energy usein
industry and households. The European Economic Commission’s recommendation (2005) to
the Council of Ministers was to develop a common law on energy tha will cover dl the
agpects of energy sector inclusive of generation, transfer, delivery and consumption, with the
exiging energy legidation being a part of it. Actudly, provisons on eaboration and
development of legidative base to facilitate and support renewable energy development are
found in many state program documents reflecting government’s understanding of the
problem and intention to work in that direction.

There is a project of the Law on non-conventional and renewable energy in the phase of
harmonization that might be adopted soon. According to the description (MAF Persond
communicetion 2008), it will contain provisons for governmentad stimuleion, energy
producers and consumers. This law is perceived as very important, because it will probably
initiate interest for renewable energy in more organizations. Although a present the
development of these types of energy is understood to be beneficid for the environment,
frequently it is not profitable (when compared to traditiond fud types) (MAF Persond
communicetion 2008). The law will probably encourage the expansion of the energy that is
not profiteble & the moment but beneficid for the environment in terms of ecosystems
conservation and reduction of negetive effect on the environment. Ministry of Economy is
responsible for the design of the law, as it has been given the task to work on the issue of
dimulation. This is going to be a basic law with different supporting legidative acts
(appendices) (MAF Personal communication 2008).

3.3.3 Energy Prices

Energy prices play an important role in balancing energy supply and demand, energy-efficiency
and energy investment, energy accessibility. That is why price policy is regarded as a key factor
in influencing consumer behaviour. However, Bdarus has not yet developed market
mechanisms for energy price forming, and energy prices are developed by the Government:
prices for industrid consumers are being set by the Minisry of Economy, while for
households — by the Council of Ministers. Thus, neither energy producer, nor energy
consumer do not have any influence on find decisons. Also, the process of prices formation
is not transparent (EEC 2005).

There used to be a dignificant difference between energy prices for these two categories of
consumers: for the former category it was rather high while for the later one — rather low.
Recent energy tariffs policy was pursuing the god to gradudly reduce that gap (EEC 2005,
Bdenergo). However, as of thefirst hdf of 2008, households pay hdf as much then industria
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consumers (Minenkov Persond communication 2008). As European Economic Commission
(2005) points out, absence of market mechanisms and limited financid independence of state
energy companies cannot stimulate competition and cannot facilitate reduction of energy
generation and transfer expenditures.

However, in order to simulate development of locd and dternative energy resource
utilization, economic mechanisms are essentid. In fact, some steps in terms of economic
gimulation are undertaken in Bdarus in order to enable implementation, development and
dissemination of utilization of these energy resources. One type of support is reduced
environmentd taxes: for the emissions from combustion of biogas and bio-fuels (peat, various
wood resources including biomass of short-rotation crops, agricultura wastes) for heating and
eectricity purposes, a coefficient 0.5 is gpplied to the tax rate (Dayee# 215 2007). According
to this Decree, current tax rate for 1 tonne of the emissions varies from 170,000 to 33,663,800
Belarusian rubbles (gpproximately 50 and 1000 euro correspondingly) depending on “danger
class’+. Depending on substance and volumes of emissions as well as the size of emitter (large
objects or smdl) the cost of emissions will be different, and reductions will have various
significance. Some of the interviewees (Shamara Persona communication 2008) perceive such
reduction as insufficient incentives.

To support the generation of eectricity from renewable energy (including bio-electricity),
compensation mechanisms have been introduced in Belarus in 2006 by the Minigtry of
Economy Resolution (UNDP, GEF, and EED 2007). By the resolutionz the Minigtry “with
the objective to simulae generation of eectricity from dternative and renewable energy
resources (including biomass) as well as on the smdl energy objects” establishes indexationz
of electricity prices produced from dternative energy types (MERB 2006).

This can be explained through the following example (Minenkov Personal communication
2008): an organization ingdls its own smal-scde energy conversion facility — steam
boiler/ steam turbine running on biomass. The energy generation is dlocated in the following
way, the heat is sold to the households a established rates. Produced dectricity is partly used
for the organization’s need, and partly for the conversion facility maintenance. The meters
show the data on energy produced and consumed, the difference is sold to the concern
“Belenergo” with the eectricity rates set for industrid consumers and with the gpplication of
theindex 1.3. Usudly taking into account the expenditures on the fuel feedstock and low rates
for the households the hest is produced a aloss for the organization, however, profits gained
from the indexed eectricity sde should be enough not only to cover these losses but produce
net income as well, which can partly be used for further improvements in terms of energy
saving and efficiency. If this scheme functions and net benefits are obvious for the
organization in question, this represents a good stimulus for shifting to renewable energy

types.

24 pol|utants belong to four classes of danger (1, 11, I11, IV with the substances belonging to class | being the most dangerous)
and also there are those pollutants that do not have class of danger

25 Resolution (solution, decree) #91 an tariffsfa detridty, gnerated in theReoublicdf Bdarus by leedl entities nat béngpart of Bdarudan sate
ey anan, and by indvidid etrgrenars and sdd to energy pplying aganizatians o this anaan by the Ministry of Economy of
the Republic of Belarusin 2006.

2 Electricity, generated in the Republic of Belarus by legd entities, not being part of Beausian state energy concern
“Belenergo”, and by individua entrepreneurs, and sold to energy supplying organizations of this concern will be bought
by these organizations (actualy by the concern “Belenergo”) with prices indices of 1.3 (first 5 years from the moment of
operation start), 0.85 (next 5 years of operation) and 0.7 (after 10 years of operation). Expenditures for this eectricity
acquisition are to be included by the organizations of concern “Belenergo” into primary price of dectricity production
(MERB 2006).

58



Energy crops: stakeholder identification and analysis. Case of Belarus

Thus, this can be an effective mechanism of economic stimulation, however, it is criticized as
being imperfect (Minenkov Personad communication 2008): in fact, the same step-up
coefficient applies to dl types of dternative, renewable types of energy. Neverthdess, the
capita per unit expenditures differ for these various types as well as payback periods, thus, it
would be more logicd to goply various indices. Thereby, the mechanism stimulates the
development of dternative renewable types of energy in generd, but for particular typesit is
imperfect, for example, bioges. Minenkov (Persond communication 2008) adds tha
“Belenergo” might be reluctant to purchasing generated eectricity a increased by index rates.

The prices for the wood chips from short rotation willows were cdculaed within the
framework of the research on the topic “Development of technology on cultivation of short
rotation crops on the post-mining soils”. It turned out that the cost of 1 toe of these wood
chips constitutes 473.8 thousand Belarusian rubbles, which is approximately 143 Euro. In fact,
it is three times more expensive then wood chips from forestry residues (Shamara Persond
communication 2008). The following calculations can be performed for this calculated price:

1 toe of this biomass feedstock is 143 euro;
1 toe providesfor: 42 MJKkg (calorific value)* 103 kg=42 GJ
42 GJcost 143 euro => 3.4 €/ GJ

Rosenqvist & d. made estimations for production costs for various energy crops in different
regions of Europe under present conditions and projections for 2020 (large sca€). According
to these estimations, currently willow has the lowest production costs among various energy
crops, besides, the lowest costs for Eastern Europe (we assume, it may be applied to Belarus),
which congitute approximatdly 3.7-5.2 €/ GJ, thus, our cdculaions show that the cost is
dready lower. Moreover, Rosengvist et al. assume, that for less developed crops a potentia for
larger production cogts reduction exists due to the possbilities of further investigation on
more suitable breeds of the culture, as well as increase of scde from smdler to larger.
According to the same estimations, by 2020 the costs for willows for Eastern Europe may
reduce to 3.3-3.4 €/ GJ Short rotation willow crops have been introduced in Belarus recently,
and currently are at small scae of cultivation, thus, there is potentid for further improvement
of the technology and shift to larger scde, resulting in reduction of production cods, hence,
making this feedstock more attractive option.

3.3.4 Bioenergy Revolving Fund

The Bioenergy Revolving Fund has been created within the framework of the project
“Biomass Energy for Heating and Hot Water Supply in Bdarus’: the totd sum available is 3
million dollars, GEF’s contribution is 1.54 million dollars as gratuitous grant, and Bdarus
contribution (including resources from innovation fund of the Ministry of Energy) is
equivaent to 1.54 million dollars and is dso available to be incressed from other sources
(Voitekhovich 2008). All entities and organizations can apply for repayable funding from this
fund in order to use it for projects on bioenergy and energy efficiency enhancement. It is
amed a shifting from fossl fuels to dternaive and renewable energy, reduction of GHG
emissions and wider utilizetion of loca energy resources (with the highest priority for wood
resdues). However, it is being criticized that there is too little money within the fund (MAF
Personal communication 2008)
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4 Energy Crops in Belarus: Stakeholder Analysis

In this chapter stakeholders, described in Chapter 3, are anadyzed within the framework of the
stakehol der identification and sdlience theory, described in Chapter 2. In fact, the stakeholder’s
attributes — power, legitimacy and urgency — are investigated. In the end, according to the
possession of certain attributes stakeholders are grouped in several categories.

4.1 Government

4.1.1 The Government

The nationa government (represented by the President and the Council of Minigters) forms
the nationd policy for various issues, including energy policy. It formulates the man
provisons in terms of energy profile, energy efficiency and savings and enacts them in
corresponding decrees. Provisons in most cases are addressed to certain ministries and
agencies, thus making them responsible for particular tasks within defined time period.
However, for short rotation willows (as well as for short rotation crops in generd) there are
no established gods, except for the suggestions to develop this energy option and provisons
for research by research ingitutes. At the same time, the option of cultivation short rotation
crops and their utilization in the converson facilities is suggested in most state programs
among other types of renewable energy that are regarded to have some potentid development
in Belarus.

The locd government, in the light of nationd government provisions, addresses the issue of
deployment of renewable energy and locd energy resources. The regiona executive
committees give tasks to the corresponding regiond departments of Minigtries and agenciesin
terms of agriculture, energy, forestry, commund services, etc. The tasks established by locd
government are of a more quantitative character, with better-specified gods, responsbilities
and schedules. In the case of Minsk regiond executive committee, it was certain area (in ha)
under plantations. Thus, the government & any leve of adminigtration is atributed with
legitimacy to influence short rotation crops at any stage.

The government potentidly possesses power as wdl, as it is setting tesks for the relevant
sectors, and the regiona government has more power in the sense that it gives more specific
provisons, as well as makes decisions on loca budget. Neverthdess, some inconsistencies are
present: sometimes there is a lack of understanding and coordination of the tasks, for
example, as it was admitted by regiond forestry organizetion, when the regiona executive
committee gave the task for how many haof short rotation energy crops has to be established
without considering how much land is available and suitable for this within the area of
responsibility of this particular regiond forestry organization. At the same time, if such atask
is performed by the locd government, it is logica to expect smilar task for the energy
generation sector (its regiond department), i.e. setting requirements on utilizing the biomass
and thus making them consumers of the biomass feedstock. Also, identification of the
executor of the task can be vague, like giving task on establishment of SRC plantations to the
forestry and agriculture, when the actual responsible agency is unclear.

The author concludes that in the case of short rotation willows, as well as, for short rotation
crops, there is no urgency for the government to shift. In fact, biomass coming from plantations
is regarded as potentid energy resource; however, it hardly has any development priorities
within bioenergy types or within renewable energy in Belarus. Thus, the government as a
complex stakeholder (including governments a dl levels) is dtributed with power and
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legitimacy, thus, has authority but lacks urgency. As such, the author places the Government
bodies assessed into the category Dominant stakeholders.

4.1.2 Ministry of Energy

The Minigtry of Energy is involved in design and implementation of the policy in the energy
sector fulfilling functions of legidation development and participation in fuel price formation.
It has power to affect energy producing sector represented by state-owned energy companies
within the Ministry’s area of responsibility, as well as legitimacy to do this, for example, by
financing from innovation fund. As regards short rotation crops, demand for this feedstock
on the side of energy producing sector has to be creasted and this is the area where the
Ministry of Energy can exert its power. In fact, the Ministry has dready exerted his legitimate
power to some extent when it established the task to perform the research on short rotation
willows tha has been fulfilled by the research ingtitute of one of the companies under the
Ministry’s responsbility. However, some stakeholders (like Energy Efficiency Department)
consder that Ministry of Energy is not a right stakeholder to be involved in energy crops
schemes, asit has only large energy objects within its area of responsibility.

However, the third atribute — urgency — again becomes crucid in tha case. There has been an
interest in cultivation and utilizetion of short rotation crops (mainly willows) initieted by the
deputy minister, based on the need to have additiona energy resource and to utilize post-
mining soils. However, the research results reported to the Ministry reduced its interest to deal
with the SRWC biomass dmost to zero. Even thought they ill express interest to be
consumer of the biomass supplied by other sectors, the factor of the possible price (apparently
not atractive compared to other resources a that time (and in the static context)) has negative
effect on thisinterest. So, a the moment neither time sensitivity nor criticaity component of
urgency can be atributed to the stakeholder in question. To sum up, the Ministry of Energy
has attributes of power and legitimacy but no urgency, thus, belongs to Darinant gakeddes
group. Renewd of the interest with some degree of urgency could place that stakeholder to
Definitive stakeholder category.

4.1.3 Energy Efficiency Department

The Energy Efficiency Department is another important agency designing energy policy with
the focus on energy efficiency, import substitution and increase of renewable locd energy
resources, and implementing it via coordination of ministries and other agencies of public
adminigtration in their energy consumption. Thus, this stakeholder possesses the dtribute of
legitimacy to influence the dissemination of reneweble energy inclusive of short rotation
willows. However, the character of its functions in reaion to agencies (ministries and other
agencies of public administration) makes its power to affect the energy option in question rather
vague. In fact, the Department establishes tasks for those agencies in terms of renewable
energy, and is coordinating the fulfilment of those tasks but there are no specifications on
particular energy resources to be utilized, thus, the possibilities to influence the development
of any particular energy resource are limited.

Thereis apossihility for the Energy Efficiency Department to contribute to the dissemination
of certain energy option by including relevant provisons into its program, acting as the
technology customer via scientific and technica programs, or financing relevant projects.
However, the Energy Efficiency Department does not have urgent interest (in fect, hardly any
interest has been admitted) in reation to short rotation willows or short rotation crops in
generd. In the end, this stakeholder is regarded as atributed with legitimacy but not power and
urgency, So, it is ascribed to the Discretionary stakeholder group.
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4.1.4 Non-energy Governmental Ministries/Authorities: Ministry of
Natural Resources and Environmental Protection

The power of the Ministry of Naturd Resources and Environmentd Protection in relation to
short rotation cropsis not essy to describe. In fact, the Ministry can support the development
of this energy option by means of being the initiator of related legidative acts that can
stimulate cultivation or utilization of the biomass in conversion facilities. The Ministry can
aso include it in financing from environmentd protection funds. for example, according to
the Ministry of Agriculture and Food (MAF Persond communication 2008), Ministry of
Natura Resources and Environmentd Protection has contributed alot to the introduction of
bioges facilities by participating in dl the meetings on the issues and provision of significant
funding. So, Environmenta Ministry can successfully use some mechanisms to exert
influence, however, if we define power as ability to reach gods, the author consders that the
Ministry cannot reech the gods only by its own effort, as it is not involved itsdf in the
cultivation or conversion of biomass. That is why it is concluded that Ministry of Naturd
Resources and Environmental Protection is not attributed with the power.

The Ministry possesses legitimacy, mainly due to the environmentd benefits promised by this
renewable energy resource. Although short rotation crops like willows can bring benefits in
terms of GHG emissons reduction (at cultivation and utilization stages) and could be
potentidly of interest for the Ministry especidly in the light of Convention of Climate Change
and Kyoto Protocol, such interest has not been identified by the author a the time of
research. Thus, the Minigtry of Naturd Resources and Environmentd Protection can be
described as possessing legitimacy, but lacking power and urgency attributes, and so dso can
be categorized as belonging to the Discretionary stakeholder group.

4.1.5 Non-energy Governmental Ministries /Authorities: Ministry of
Forestry

The Minigtry of Forestry is developing and implementing policy for the forestry sector, it has
been an initiator of introduction of short rotation crops plantations for cultivation of biomass
for energy purposes within the forestry sector. Even though plantations have been established,
there are no paticular consumers of that feedstock. The Ministry expects that certan
conversion facilities (like mini-cogeneration plants and boiler-houses within housing and
commund services) will become customers, but these are only expectations. So, in relation to
short rotation crops (in generd, not only willows) the Ministry possess legitimacy and power, but
these attributes are related only to the cultivation stage.

As regards third attribute — urgency — it is not present in the Ministry & the moment and is
unlikely to gppear in the nearest future. In fact, the Ministry of Forestry has — logicaly and
reasonably - amuch larger interest in supplying forestry residues as energy resource to energy
facilities. To sum up, the Minigtry is ascribed to Darinant dekehdde group upon possession of
two attributes — legitimacy and power. As the theory suggests, those stakeholders that acquire
or loose some dtributes, are moving from one stakeholder category to another. So, if the
interest obtains certain degree of urgency in the light of increasing price of fossil fuds and
need for loca energy resources and thus higher attractiveness of short rotation crops biomass
to energy producers, this stakeholder does have the power to move to the Ddinitive sakendda
category.
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4.1.6 Non-energy Governmental Ministries/Authorities: Ministry of
Agriculture and Food

Within the agriculture sector there are severd agricultura productive cooperaives that ether
edtablished plantations of short rotation willows, or are willing to do this. However, the
interest to this energy option within the sector is not present at the level of the Minigtry, thus,
the atribute of urgency is asent. Neverthdess, if there is interest on the Ministry’s side, it has
power and legitimacy to initiate and support the devdopment of short rotation willows
cultivation and utilization of biomass in boiler-houses. This can be achieved via inclusion of
this energy option in the sector policy, the establishment of corresponding tasks for the
regions and then coordination of execution, as well as financing from funds. The introduction
of two biogas facilities in agriculturd productive cooperaives involved in animd husbandry is
an example of policy implementation. Thus, the Ministry possesses the attributes of power
and legitimacy, but lacks urgency, so it again belongs to Dominant stakeholder group.

4.2 Productive Sector

This sector is represented by energy generation sector, housing and communa services,
agricultural productive cooperatives and forestry associations.

4.2.1 Energy Generation Sector

The energy generating sector is managed by two big state-owned companies and includes large
energy objects like heat ddions, large boiler-houses and recently introduced mini-
cogeneration plants. These conversion facilities consume various types of feedstock, mainly oil
and naturd gas. By consuming certain type of energy resource they are cregting demand for it
and thus influence the dissemination of this resource utilization. As regards short rotation
willow crops, conversion facilities possess legitimacy, and they can exert power via cregting
demand for SRWC biomass. Although, most of these energy objects are large and the need for
this energy feedstock is rather high, and it would require establishment of plantations a huge
aress of land, on the other hand, they can start the substitution of the traditiond fossl fues
with a small share and gradually increase it to 10-15%.

Meanwhile, most mini-cogeneration plants are running on wood resources and are potentiad
consumers of this feedstock. Moreover, wider introduction of these mini-cogeneration plants
running on wood resources might potentidly create bigger demand for various types of wood
feedstock, including biomass of short rotetion crops. However, a present the energy
generation sector has no urgent interest in SRC biomass and does not creste any demand for
this feedstock, thus, is not atributed with urgency. As such, the stakeholder dso belongs to the
category of Darinant sakehddas Emergence of the interest with some degree of urgency will
place that stakeholder to Definitive stakeholder category.

4.2.2 Housing and Communal Services

There are smdl scde conversion facilities like boiler-houses within the sector of housing and
communa services. They are boiler-houses in hospitas, schools and other public facilities,
however, these are housing and commund services that decide on the feedstock to be utilized,
thus they have legitimate power to introduce SRWC biomass as a feedstock. Certain share of
these conversion facilities is running on wood resources, and more facilities are re-equipped
with new wood-based boilers, besides, low energy resources needs make it even more suitable
potential consumer of the biomass.
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The atribute of legitimacy can dso be described by other stakeholders (like the Energy
Efficiency Depatment) perception that housing and commund services are the right
stakeholder to be involved in utilization of SRWC biomass. Besides, the Energy Efficiency
Department and the Ministry of Forestry perceive that this sector can dso be engaged in the
cultivation of energy crops, smilar to current partid supply of resources from forests by own
efforts. At the same time, interest to this energy option is very low, asit is consdered that the
priority belongs to forestry resources and housing and communa services do not have
difficulties with their supply, hence urgency is asent. That is why housing and communa
services fdl into Darinant dekeédde category due to possesson of power and legitimacy
attributes and lack of urgency.

4.2.3 Agricultural Productive Cooperatives

Some agriculturd cooperatives sarted introducing plantations of short roteation willows on
their lands in order to produce feedstock for their own converson facilities (boiler-houses).
They make this decison on their own; cultivation is performed by cooperative’s employess
and a the expenses of cooperative, the biomass obtained from plantations will be utilized in
cooperdive’s boiler-house. So this stakeholder group possesses power and legitimacy. In
addition, other stakeholders (like the Energy Efficiency Department, researchers on SRWC)
perceive agriculturd cooperatives as legitimate stakeholder to be involved in cultivation of
short rotation crops and consumption of the produced biomass.

There is definitely an interest on this stakeholder’s side to energy crops like SRWC, however,
only a very smdl share demonstrates this interest. Besides, even this interest emerges very
much due to academia proposing this energy option and as such it is clearly not considered to
be an urgent situation. Evolution of interest is most likely to be conditioned by the degree of
satisfection with the biomass yidlds and associated expenditures. In this light, a few
inconsstencies can be noted here: firdly, the lands used for energy crops are of low
qudity/ productivity (common for dl stakeholders who has established plantations) lands and
they are very likely to demonstrate low yields or high expenditures for obtaining better yields;
this may result in diminishing interest on stakeholder’s side. Then, the issue of machinery and
equipment available in agriculturd sector for cultivation and processing of willow crops: some
interviewed stekeholders say that agricultura machinery is suitable, other say that it is not
suitable and that forestry sector possesses proper machinery. This brings the author to the
conclusion that there is no understanding which machinery/ equipment is needed and suitable
for cultivation and processing of the biomass. So, a the moment existing interest cannot be
described by the author as urgent, thus, urgency atribute is perceived as lacking. To sum up,
this stakeholder group, upon possessing power and legitimecy, fdls into Darinant dakendda
category. Neverthdess, upon increase of importance of this energy option for agriculturd
sector in the light of increasing cost for conventional fossil fuels, reduced production costs for
RWC, demongtration of good experience of cultivation or combustion of this biomass might
place that stakeholder to Definitive stakeholder category.

4.2.4 Forestry Associations

In Bearus, the forestry sector might become the one tha will be producing short rotation
forestry for energy needs. Plantations on various short rotation crops including willows have
been edablished in some forestry enterprises throughout the territory of the republic.
Although rationdity of forestry sector involvement in short rotaion crops cultivation is
criticized by some stakeholders (for example, by researchers on SRWC), there are stakeholders
that perceive forestry sector as a legitimate stakeholder to be involved, for example, the
Ministry of Energy and the Energy Efficiency Department. Though the establishment of
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plantations is coordinated by the locd government in terms of gods for certain area under
plantations, forestry associaions and forestry enterprises have power and legitimacy to contribute
to the development of the cultivation stage of short rotation crops life cycle. In fact, they take
decisions on location of plantations, technology employed and other factors that will affect the
yields, and in the end, the success of these plantations.

They create supply of biomass feedstock, however, even they, smilar to the Ministry of
Forestry, and have only expectations of potentia consumers to purchase this feedstock. For
example, the Minsk regiond forestry association expects that mini-cogeneraion plant in
Minsk region will be the customer, but & the moment this mini-CHP has enough resources
coming from forestry resdues. When both types of feedstock are equdly available for
conversion facility it will purchase the cheaper one, as both of them are wood resources.

The third attribute — urgency — it seems to be absent as well asfor all previous stakeholders. The
current involvement in cultivation activity is probably conditioned mainly by the Ministry’s
interest and government’s tasks. There are other resources generated within the forestry sector
tha are utilized as energy feedstock for conversion facilities and have priorities, for example,
forestry residues. Further development might depend on yields obtained a currently
edtablished plantations and demand formed on the side of feedstock consumers. Thus, this
stekeholder etributed with power and legitimacy is ascribed to the Darinat dekeéndder and
upon emerging urgency that might be conditioned by certain demand on energy producers
side has a high potential to move to the group of Definitive stakeholder.

4.3 Academia, Civil Society and Media

This stakeholder category congitutes of academia and research organizaions, energy
specialists, NGOs and media.

4.3.1 Academia and Research Organizations

Research organizations working on short rotation willow crops projects as well as bioenergy
and reneweble energy in generd are rdevant stakeholders for the development of these energy
types, as they are involved in knowledge and experience generation, adoption of technologies
utilized abroad and ther adjusment to locad settings. Besides, they are the source of
knowledge and consultancy for those stakeholders that would like to introduce the technology
a commercid scde, for example, agriculturd productive cooperatives. However, even though
academia has government support and plays a role of consultant for other stakeholders, its
power to influence the dissemination of short rotation willow crops as well as renewable energy
is limited. Neverthdess, the legitimacy of academic involvement is obvious and is enhanced by
the perception of other stakeholders on the relevance of academia in the investigation of
cultivation processes and design of guidelines, as well as devdopment of processing and
conversion technologies. Though they are not legtimeteadas as they do not have accessto the
land for cultivation or combustion of biomass, they possess legitimacy of their interests which
we recognise here.

The urgency attribute is rather tricky to define for this stakeholder group. Actudly, two
projects on short rotation willows are completed by now and there is dmost no activity on the
issue. In one of them — on the technology of cultivation willows on post-mining soils — the
obtained findings resulted in the loss of interest in the technology by the research institute and
initiator of the project — the Ministry of Energy. Thus, this group of stakeholders is dependent
on those stakeholders that are funding the research.

65



Alesia Israilava, I11EE, Lund University

However, one of the inditutions that have been involved in the project — Internationd
Sakharov Environmentd University - proceeds working on the cultivation processes, though
the focus shifted to the aspect of cultivation on the lands contaminated with radio-nuclides.
This university as well as some other universities is aso working on other renewable types of
energy. The work is rather active in the light of emerging interest on other stakeholders side
to renewable energy and its certain types and expected increase of this interest. Government
policy on wider adoption and dissemination of new energy resources and government support
of the research congtitute more drivers for academia. In the end, the author ascribes this
stakeholder with some urgency, as existence of demand for technology might provide for
further funding of the current research, which is perceived by academiaworth developing and
able to bring about described benefits and co-benefits. Thus, this stakeholder is categorized as
Dependent stakeholder.

4.3.2 Energy Specialists and Consultants Firms

From rather limited information on the role of energy consultancy in the development of
short rotation crops gathered the author concludes that there is no consultancy of that energy
option besides academia sector. In fact, this stakeholder can be described as potential stakeholder.
However, consultancy on bioenergy and renewable energy in generd is available in some
organizations within the Ministry of Energy and the Energy Efficiency Department, aso
consulting companies that are involved in renewable energy and energy efficiency particularly
sart to appear. Thus, in reation to short rotaion crops the author concludes tha this
stakeholder does not possess urgency (mere absence of interest), however, in the case the
interest emerges legitimacy is recognized, but the power is limited, thus the stakeholder belongs
to Discretionary Stakeholder group.

4.3.3 Civil Society and Non-Governmental Organizations

There are severd environmenta NGOs functioning in Belarus, some of them are dedling with
the issues of renewable energy, energy efficiency and climate change, however, nothing has
been identified in relation to short rotation crops. These environmental NGOs are involved in
dissemination of relevant information, however, their legitimacy in relaion to short rotation is
limited: in fact, they have to represent public opinion, but current public knowledge on tha
energy option is gill low or asent, and there are no public clams for or agang it. Moreover,
their power is limited as wdl: in the government might not pay any attention to their clams.
No urgency in relation to SRWC is admitted: neither negative nor positive issues have been
raised so far. Thus, this stakeholder does not possess any of this attributes and so stays outside
the graph. This means, that a present moment within the decided definition of the research
NGOs are not a stakeholder at all.

4.3.4 Media

Media dso fulfils functions of information dissemination and awareness raising, and in the
case of short rotation crops it has been admitted as redly rasing awareness and interest from
rdevant stakeholders to look a this technology. However, the media is run by the state and
hence will be driven by saes interests. So, media is atributed only with legitimacy and
belongs to the Discretionary Sakeholder group.
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4.4 Stakeholder Salience: Graphical Representation and Discussion

Now, when dl the stakeholders have been identified, described and anayzed in terms of
possession of three atributes — power, legitimacy and urgency — they can be depicted in the
figure (Figure 4-1). Sekeholders in the box are ranked in the order of their assumed
importance, decreasing from the top to the bottom.

- Government,

- Ministry of Energy

- Agricultural productive cooperatives
- Ministry of Forestry

- Forestry associations

- Energy generation sector

- Ministry of Agriculture and Food

- Housing and communal services

L egitimacy

- Ministry of Natura

Resources and
4. Dominant 2 Discretion. Environmental
1. Dormant stakehol der ehald - Protection
stakehol der a— "
- Energy Efficiency
Department

7. Ddfinitive - Energy consultancy

- Media

Academiaand
research organization

3. Demanding
stakeholder

NGOs

Urgency

Figure 4-1 Sakeholder salience and grouping

Thefindings of anaysis and grouping show tha as much as 8 stakeholdersin relation to short
rotation willow crops belong to the caegory of Darinant Sakéddes due to possesson of
power and legitimacy attributes. Almost dl of these dominant stakeholders have some interest in
willow crops for energy purposes. either &t the cultivation stege (like agricultura cooperatives
or forestry associdions), or converson stage (energy producing sector), or dl the life cycle
(government). Interest gaining importance for the stakeholder as well as time sensitivity results
in gppearance of urgency dtribute, which in turn dlows for the shift of those stakeholders
from the dominant to Decisive Sakeholder group. The author assumes that the Government, the
Ministry of Energy and agricultura productive cooperatives have the highest possibility to
become those decisve stekeholders, as ther current interest is bigger then on other
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stakeholders sides. Moreover, dthough this is quite a big number of dominant stakeholders
that might be able to influence the development of short rotetion crops, the power that they
possess differs.

Academia and research organizations belong to another category characterized by possession
of two attributes of legitimacy and urgency — Dependent Sakeholders, and they are unlikely to
gain the third atribute of power and move to another category. It is dso possible that their
interests lose urgency in the light of lacking interest on other stakeholders' side, and they will
move to the Disrdianary Stakehddes category. At the moment the remaining four stakeholders
are within this category, atributed with only one atribute — legitimacy. Although they belong to
the same category and are not atributed with power or interest they ill differ in roles. In fact
Energy Efficiency Department as well as Ministry of Naturd Resources and Environmenta
Protection have certain power to influence the development of short rotation crops but this
power is limited. Moreover, they possess certain interest, which can increase and become
more explicit with time, and the urgency attribute is possible to gppear in the near future. In
that way, these two stakeholders may easily shift to the Dependent Sakeholder category. Asto the
two remaining - energy consultancy and media — they bdong to Disrdicary Sakedda
category and are not likely to leave it. Currently, NGOs were defined as lacking any attributes
and thus remaining outside the stakeholder graph.

Changes of interest and urgency in relaion to short rotation willow crops with the following
category shift may become possible due to various factors, including changes in policy and
influence of economic and legidative settings, as well as production costs reduction.
Enactment of the Law on unconventiond and renewable energy is expected to improve
gimulation mechanisms for renewable energy and lead to its wider adoption and
dissemination. Changes in the process of energy prices formaion might contribute to this as
well. Effectiveness of such tools as reduced environmentd tax for emissons upon utilization
of bioenergy resources as well as indexation of bioelectricity is not very clear at the moment as
the tools are rather “immature”. Price cdculations for chips from short rotation willow crops
made by various researchers differ, however, in any case they ill are more expensive then
traditiona fossl fuels or even chips from forestry residues, thus, their competitiveness is ill
weak. However, as it was discussed in the previous chapter 3, current price of 3.4 €/ GJ in
fact, is not very high and has significant potential for production costs reduction. Moreover, in
the light of rapidly increasing internationa as well as importing prices for Bearus for fossil
fuels, this feedstock might become competitive in the future. As to Bioenergy Revolving
Fund, it is being admitted that the amount of money is not very big.

The feasibility of devedlopment of SRC based energy will depend on these legidative and
economic settings, as well as on various stakeholders — their current and future interaction. At
the moment this interaction seems to be rather low, in many cases the mutua understanding
of the gods and of interaction itself is absent or insufficient. For example, energy sector
assumes that forestry sector might be the supplier of the biomass feedstock, and the forestry
sector expects energy sector to consume the feedstock, however, this mutua interests are not
put into any documents, no contractud reaionship exists between them o far, as well as
strong motivation.

The need for having certain organization involved in nursery gardens establishment and
maintenance in order to produce willow cuttings has been admitted by dmogt dl stakeholders,
including selection of clones and hybrids development activity. It has been suggested that it is
forestry sector tha may be involved in this. As regards establishment of plantations
themsdves, ill there is no clear picture which sector has to be involved in this. some
stakeholders perceive it should be agriculturd sector, other — that forestry sector, and some —
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that it should be sector of housing and communa services. However, those sectors not dways
percelve themsdves as the right stakeholders to be involved in cultivation. Interestingly, but
when forestry and agriculturd sector are compared, in the former one the interest in short
rotation energy crops seems to come downright from the Ministry to the forestry associations
and further to forestry enterprises; in the case of later one the situation is opposite — interest
seemsto emerge at the level of particular agricultural cooperatives, while the Ministry is amost
unaware of these beginnings. From this it can be concluded, that the development adso can be
from the bottom to the top, if the actors downstream could draw the atention of the
management and get it interested in the issue.

As regards conversion facilities, it is admitted by dl the stakeholders that they are smdl scde
facilities that will be involved, like newly established mini-cogeneration plants and re-equipped
boiler-houses. However, the author makes a remark that according to the information on the
Bioenergy project web-page, some mini-cogeneration plants or re-equipped boiler-houses are
introduced where there dready exists avalable feedstock base — for example a the big
enterprise producing some kind of waste — as furniture factory that is producing woodworking
waste. Thus, the feedstock base has to be anayzed when the new facility is planned; in some
cases it has dready been admitted, that, available resources are not sufficient. The same
concerns plantations of short rotation willow crops — upon their establishment it should be
considered who will be the consumer, which conversion fecility needs additiona feedstock
and how its seasond availability affects the work of the facility. However, the option of
utilization of this biomass by large energy objects with other energy resources (co-firing) could
be invedtigated, asit is regarded as very effective. Also, possibilities of co-firing biomass with
peat could be developed.

During the andyss of the data gathered the author aways kept in mind that the option of
short rotation willow crops has been introduced recently. Some stakeholders ill have limited
knowledge and even less experience, and thus their perception and attitude is affected by this
insufficiency of knowledge. Knowledge build-up and successful demongtration is till low a
the moment, and it is highly possible that the development will become more rapid in the near
future, however, there is the same possibility that this energy option will experience decline.

The future development of short rotation crops will be affected by one more factor: in fact,
current preferences of the stakeholders and research priorities defined certain niche for the
land to be used under plantations — low qudlity. Actudly, involvement of this type of lands is
regarded as a benefit, as there are large territories of this land in Belarus. However, the first
experiences provide us with the information that yields are rather low a these lands, and
efforts to increase the yidds result in high expenditures and, thus, higher cost of biomass
feedstock for the conversion facilities. Such results are making this feedstock unattractive and
can influence further adoption of the technology a& commercia scae. Successful cultivation of
short rotation willow crops requires following the technology guidelines and gpplication of al
the techniques, utilization of low qudity lands, for example, post-mining soils, will require
even more efforts to reach the same or better results and, thus, more expenditures, and such
situation have to be fully understood by the stakeholders.

Moreover, goat from competition with conventiona fossil fuel energy resources, short
rotation crops have to compete with other types of bioenergy. In fact, within the bioenergy
woody resources seem to have the highest priorities in Belarus, with the resources coming
from forestry sector being the most atractive option. These are various types of forestry
residues, and most stakeholders expressed the viewpoint that these energy resources are most
gppeding renewable resources to them in terms of price, which is less then for short rotation
crops biomass.
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5 Conclusions and Recommendations

For Belarus, being subject to energy security issues due to a heavy dependence of the present
energy system on the import from one large supplier and low diversity of energy profile, it is
vitdly important to increase the share of locdly available renewable resources in the totd
energy consumption and bresk the dependence on fossil fuels. Introduction of short rotation
willow crops plantations for energy purposes is one of the renewable energy options that have
a potentid to contribute to domestic energy resources and yield certan co-benefits in
economic, socid and environmentd terms. However, possible pathways for adoption and
dissemination of this energy option, which is in its early devdopment stege in Bdarus, is
assumed to depend on and be influenced by various actors (defined as stakeholders), as well as
current policy, economic and legidative sattings and mechanisms. This research paper amed
to get indght into these issues on the benefits and co-benefits, as well as andyss of
stakeholders and current settings with the implications for future development feasibility.

5.1 Conclusions
Here are the main conclusions drawn upon the findings of the paper.

1. Short rotation willow crops have a potentid to yield certain benefits and co-benefits on
various sages of ther life cycle, and some of them are rather explicit, understood and
expected by most stakeholders. It concerns, firg of dl, contribution to renewable energy
resources avalable locdly and decentrdised distribution, substitution of fossl fuels, and
involvement of low qudity lands and reduction of greenhouse gases emissions. However, less
atention and interest exists in relation to financid benefits promised by bioenergy in the light
of Kyoto Protocol, as well as socia and economic co-benefits.

2. A ligt of stakeholders have been identified in rdation to short rotetion willow crops and
andyzed in terms of influence of adoption and dissemination of this energy option. As a
result, Government, Ministry of Energy, Ministry of Forestry, Ministry of Agriculture and
Food, Energy generation sector, Housing and communa services, Agricultura productive
cooperdtives and Forestry associations have been identified as dominant stakeholder group
who lacks only the urgency of their interests that will transfer them to the most important
group — decisve stakeholders. According to the collected information and author’s
assumption biggest interest is on the side of the Government, the Ministry of Energy and
agricultural productive cooperatives.

3. A =t of economic and legidative mechanisms has been identified in relaion to stimulation
of reneweble energy, inclusive of short rotation willow crops. reduced environmentd tax,
indexed prices for biodectricity, bioenergy revolving fund. These tools have been introduced
just recently and they still need changes to raise their effectiveness. Legidation on renewable
energy is expected to be enacted very soon and contribute to its dissemination and success,
besides, renewable energy might benefit from Kyoto Protocol mechanisms upon ratification
of amendment to Kyoto Protocol on inclusion of the Republic of Blarusin Annex B with the
reduction target.

4. Feadhility of dissemination of short rotation willow crops aso depends on coordination
and cooperation between various stekeholders, and coherence of ther activity, those
components are either insufficient or even absent. It is ill unclear which sector is the proper
oneto beinvolved in cultivation of the biomass, and actudly none of them has urgent interest
to be engaged in this activity, while uncertainty dso exists on the side of conversion facilities.
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Moreover, interaction between them in terms of supply-demand relationship cregtion is close
to zero: plantations in the forestry sector are established while the consumer is ill uncertain.
One of the possble schemes is cultivation of those crops by agriculturd productive
cooperatives and consumption of the biomass by themselves for their own energy needs.

5. Seveard factors are identified to influence the development: governmentad policy and
control; wider introduction of mini-cogeneraion plants and re-equipment of boiler-houses to
the mode when they can use wood resources that might serve as drivers, while high
production costs of biomass related alot to certain niche of lands used (the lowest quality) and
competition with another, cheaper, bio-resource - forestry residues — may serve as barriers.

5.2 Recommendations
Upon the findings, the list of the following recommendationsis formed:

- Coordination between stakeholders has to be established, firgt of al, between potentid
providers and consumers of short rotation crops feedstock. This can include joint gtting of
rdevant ministries: of energy, agriculture and food, forestry, probably ministry of housing and
commund services, as wdl as interaction of relevant departments at locd level — regiond,
production units themselves,

- Asgovernment has power to coordinate and control other stakeholders, this power hasto
be used efficiently: corresponding targets can be developed for various sectors. If a certain
task is given to the sector involved in cultivation of short rotation crops, relevant tasks can be
designed for conversion facilities, like inclusion of this feedstock into energy baance. This
concerns involvement of government a various levels. nationd and loca (regiond, provincid,
municipalities, etc.);

- The Minigry of Agriculture and Food can pay more atention to the posshilities of
cultivating short roteation crops in the light of interest to this activity in production units
within its area of responsibility — agricultural productive cooperatives;

- Incluson of short rotation crops into the list of joint implementetion (1) projects for
benefiting from The Kyoto Protocol upon its amendment ratification; for that the

coordinaion and cooperaion has to be enhanced between the stekeholders and the
responsible ministry has to be defined in the iterative process.

5.3 Implications for Further Research
Some research areas have been identified as relevant for further investigation, inclusive of:

- The Dilemmaof low quality lands involvement and resulting high production costs;
- Involvement of large conversion facilities: co-firing of biomass, for, instance with peat;

- Emerging interests from entrepreneurs to the establishment of SRWC plantations, mainly
as nursery gardens for cutting production;

- Involvement of the sector of housing and communa services in consumption of short
rotation willow crops biomass as managing small scale conversion facilities.
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Abbreviations
CHP combined heat and power

ET economy in transition

GHG greenhouse gas

J joint implementation
SRC short rotation coppice (or short rotation crops)
SRF short rotation forestry

SRWC short rotation willow coppice (or crops)
TPES total primary energy supply
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Appendix |
Organizations and people interviewed
Stakeholder Stakeholder/organization Person
group
Government Uzda district executive committee Shkel, Tereza Evgenievna, Deputy
manager
Ministry of Energy of Republic of Belarus. Zaharevich, Aleksandr Nikolaevich,
Head of Investment Department
Energy Efficiency Department Minenkov, Andrei Vladimirovich,
Head of Section, Section of Scientific
and Technical Policy and External
Economic Links,
RUE Fedoseev, Viktor Georgievich
“BELINVESTENERGOSBEREZHENIE”
Ministry of Natural Resources and Grebenkov, Alexandre, PhD Project
Environmental Protection of the Republic of | Manager, Project “Capacity Building
Belarus for Implementation of Flexible
Mechanisms of Kyoto Protocol in
Belarus’
Ministry of Agriculture and Food (MAF)
Ministry of Forestry Ushkevich, Nikolai Tarasovich,
Deputy Minister
Productive “Brestenergo”. Fedukovich, Mihail Korneevich,
sector Deputy head of the section, Section
on socia development
Minsk Regional Administration of Housing Chirkovskij, Sergej Vladimirovich,
and Communal Services Deputy chief engineer
Suvorov agricultural productive cooperative Kuleshov, Valerii Egorovich, Head
Minsk regional productive forestry association
(MRPFA)
Academia, Energy engineering and consulting company Korchinenko, Sergej Vitaljevich,
consultancy, “Eneka’ Section manager, section of bioenergy
NGOs and International Sakharov Environmental Rodzkin, Aleg, Pro-rector
media University
Research ingtitute “BelN | topproject” Shamara, Nikolai Semenovich
Internationa public organization “Ecoproject | Yablonskaia, Y ulia, Executive director
partnership”
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Appendix I

Examples of questionnaire interviews

Ministry of Energy

1

2.

Which renewable energy types are in the focus of your agency at the moment?

What are the interests in bioenergy? Biomass? Short rotation crops? Willows?

Can you please comment on provisions for SRC devdlopment in the state program
which is on your agenda now? There has been a project in devdopment of
technology of SRWC on post-mining soils initisted by the Ministry of Energy. Wha
isthe current state of the research and results?

Therole of your agency in relation to short rotation crops?

Which sakeholder, to your mind, is important for their development? Which
stakeholder do you perceive to beinvolved in cultivation?

I's the Ministry of energy interested in utilization of SRWC on energy objects in its
area of responsihility?

How the Ministry of energy may influence suppliers of feedstock?
Which stakeholder will be a consumer of the feedstock?
How do you think introduction of mini-cogeneration plants and re-equipment of

boiler houses will affect SRWC? Will SRWC become the feedstock for the energy
objectsin the area of your responsibility?

10. In your mind, which mechanisms may influence the development of SRWC?

11. Which benefits and co-benefits can short rotation crops yield?

12. How do you perceive future development of SRWC?

Ministry of Forestry and Regional Forestry Association
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1

2.

What were the reasons for establishment of short rotation crops plantations?
Isthere acertain demand for this feedstock from particular customers? Volumes?
Whom do you perceive as potential consumer of the biomass feedstock?

What is the process of defining areas of plantations to be established? Where do the
goals come from?



9.

10.

Energy crops. stakeholder identification and analysis. Case of Belarus

How are the certain forestry enterprises chosen? How do you make decisons on
category of lands devoted to the plantations establishment and particular tree breeds?

How was the price for the SRC feedstock will be formed?
What can affect your future plans for expansion of those plantations?

Which stakeholders do you perceive as able to affect the dissemination of short
rotation crops?

Which benefits and co-benefits can short rotation crops yield?

How do you perceive the future devel opment of SRWC?

Agricultural productive cooperative

1

10.

11.

Why did you decide to establish plantations? Which tree culture did you introduce in
your plantations?

What are going to do with the produced biomass?

What isthe territory under the plantations currently?

How many people areinvolved? Will it create additional employment?
What is the situation with the machinery and equipment?

Do you apply fertilizers?

Are you going to increase the area of plantations? What can influence you decison
for expansion of the area?

What land is used currently and will be involved in the future in case of expansion?

Who (which stakeholders) can influence you plans and decisions for short rotations
crops?

How much substitution you expert to obtain from this energy resource?
What do you think aout future developments for SRC plantaions? Are there any

plans to introduce plantations a larger scale for supplying conversion facilities with
the feedstock?
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