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1. Executive summary

Project for Mionica biomass-based DH system perceives 2 wood chips boilers of 1,500kW. Quality
demand for wood chips according to SRPS EN ISO 17225-4 is: M40%max; P16-P45S; Al.0;
BD320kg/bulk m3; Lower calorific value: 13.5MJ/kg. Total annual wood chips quantity requirement
is projected at up to 800tons/year or 2,500 bulk m3/year, at minimum bulk density BD of 320kg/
bulk m3. Demand of Mionica DH system represents 2% of the total annual harvest of firewood,
logging residues and sawmill residues applicable for wood chips production in Valjevo, Mionica,
Ljig and Kosjeric region. Specific requirement of the project is water content of maximally 40%,
which implicates that wood chips from freshly harvested wood cannot be used i raw material for
wood chips needs to be dried or wood chips needs to be dried prior to consumption and drying
time ranges from 6 to 10 months. Necessity to provide drying time and space in wood chip supply
chain for future DH system of Mionica implicates following logistic concept - Wood chips need to be
produced in biomass logistic and trade center or at least an adequate storage point for drying wood
material prior to chipping needs to be provided. Municipality has following options:

- 01 - To contract supply of wood material (firewood/logging residues/sawmill residues/other

residues) and organize storage/drying and chipping;
- 02 - To contract supply of needed quantities of adequate quality wood chips;

Difference between O1 and O2 model lies in delegation of roles between partners, reflecting in
procurement of finances for investing, basic goals and management. Most important wood and
wood chips suppliers in proximity of Mionica have been identified, some were interviewed and their
possibility and propensity to participate in supply of future Mionica DH system have been analyzed.

Financial analysis presents an overview of envisaged investment and operational costs and
incomes along with calculation of basic financial indicators for cluster supply. Analysis also
compares financial indicators of O1 and O2. Investment costs are related to required construction
and machinery procurement presented in chapter 5 including investments in DH system i boilers
and pipeline. Total investment in case of Ol is 1,835,0000 o'r 1, 800, 00 2. dAnnua
operational costs based on above mentioned inputs are presented below. In case of O1 they are
116,0240 whi l e i n case of 02 they are 106, 0000.
450, 00 0 lnOYyievastment can be returned in the sixth year of operation. Benefit cost ratio is
2.17, while internal rate of return is 21.72 %. In O2 investment can be returned in the sixth year of
operation. Benefit cost ratio is 2.30, while internal rate of return is 23.18%. Sensitivity analysis for
01 shows dependence of iRR from change of most important inputs i investment costs, chipping
costs, logistic costs and raw material costs. iRR is mostly dependent on investment costs, while

change of raw materi al costs f omRfoBraote tharp2%oim O2d o wn

scenario chipping costs and logistics costs are not present since wood chips is delivered to DH by
the seller. Inputs affecting iIRR in sensitivity analysis are investment and wood chips costs. Again,
the investment costs are the most influential, while change of wood chips price for 30% up or down
influence iRR change in only 3%. Financial indicators for both scenarios are very similar and
sensitivity analysis also. Strong dependency of iRR from investment costs is apparent in both
cases.

Major difference between elaborated supply options is in organization and possibility of local
administration and local communal company to organize a business activity, know how, efficiency,
competitiveness and allocation of supply risks. In regard of these factors, the possibility for Mionica
municipality to procure wood chips on the market is more favorable option.
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2. Definition of tasks

Mionica Wood Chips Supply Study is developed asanacti vity of t he
Sustainable Bi oener gy Mar ket in Serbiad i mplemented |
German Federal Ministry for Economic Cooperation and Development (BMZ). Objective of

Consultant sdé assi gntheStudysconsistedof:o mpl et i on of
Analysis if available woody biomass potential (logging residues, sawmill residues, roadside,

river bank biomass) in the given area meets the requested amounts and quality of wood

chips for Mionica DH project;

proj et

Biomass market situation in the given area, identification of potential suppliers (specialized
woody biomass mobilization companies, major wood processing companies, and producers

of wood chips and wood pellets, etc..) and their potentials and propensity for supply in
terms of quantity, quality and other properties;

Price expectations for wood chips including each category of wood residuals and costs of

wood chips production;

Biomass storage and overview on technology and machinery to be used in biomass harvest

or collection and logistic chains and wood chips production;
Supply chain management and contracting including financial analysis and economic

indicators of biomass supply organization and financing options (Investments in machinery,

equipment, storage, quality control; Operational costs; Economic indicators including
sensitivity analysis)

Consultantd tasks consisted of:

Task 1: Field visit to municipality of Mionica:

0 personal visit to municipality and analysis of DH location and storage locations;

0 interviewing most important potential wood biomass suppliers (forest managers,
forest owners and wood processors) in order to obtain market information, logistic

challenges and to assess their propensity for supply;

Task 2: Design and verification of wood chips supply and logistic models district heating

plant in Mionica:

0 analysis and design of biomass supply chain models and verify an optimal model of
biomass supply chain in order to find, collect, chip, dry, store and deliver wood

biomass to district heating plant in the most economically efficient way;

o provision of all costs of biomass supply chain (raw materials, collecting, storage,

transport, drying, chipping);

0 provision of conclusions regarding optimal model of biomass supply chain as well as
recommendations and instructions how to achieve better, cheaper and more reliable

logistic concepts;

0 provision of recommendations and instructions regarding models of contract

between potential suppliers and the municipality.

Task 3: Results of the assessment including:

o summary of findings in an English and Serbian language written report as well as to

provide electronic version of the Study (WORD, PDF);
0 provision of a PPT-presentation;
0 Preparation and provision of all others requested outputs.

Report was prepared by Foragrobio CC doo and submitted in June 2018.
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3. Methodology

Methodology implemented in the preparation of the report consisted of following steps:

- Analysis of related literature, regulations and other sources related to wood biomass,
equipment, logistics and municipality/area in question;

- Review of Mionica DH system concept and biomass supply studies for municipalities/cities
in proximity of Mionica®;

- ldentificationofr el evant stakehol dersdé reprsbeduingat i ves
interviews;

- Meeting and/or face to face interviews with relevant stakeholders;

- On site analysis of potential locations for biomass storages.

- Design of wood chips supply concept including investment and operational costs
assessment;

- Financial analysis including economic indicators;

- Reporting.

Literature and sources review was focused on obtaining information about municipality and area in
guestion, including their activities in the process of biomass-based district heating system
implementation. In addition, Serbian regulation related to forestry, wood industry, environment,
transportation, construction and local administration was also analyzed for definitions of potential
impediments in supply of wood biomass. Studies on logistic concepts for individual supply of
municipalities in proximity of Mionica have been elaborated in detail and reviewed. In addition,
logistic concept studies and other relevant studies on wood biomass availability were analyzed as
well. Potential stakeholders were identified as representatives of the following groups:

- local administration (municipal authorities) T decision makers and consumers of biomass;

- public enterprise managing state owned forests (central and regional level) i supply and
contracting wood biomass and information about forest production in state and private
forests, forest infrastructure and other potential suppliers;

- existing wood and biomass processors and suppliers i supply and contracting and market
information.

Meetings and face to face interviews were carried out in the period of 22™ to 24™ of May 2018,

along with onsite analysis of possib | e bi omass st oWoadglkips Supply conceit was n s .
designed based on the literature review, | o c a | condi t i onputs, logistia $tueliascahdd e r s
available best practice examples. Investment and operational costs assessment was also based

on review of relevant sources and information provided by interviewed stakeholders, construction
standards and equipment distributers.

! Djakovic, D., Gvozdenac Urosevic, B., Urosevic, D. 2015. Design of logistic concepts for wood biomass
supplychai ns for district heating plants in municipal
Varog. Gl zZ DKTI ;

Djakovic, D., Gvozdenac Urosevic, B., Urosevic, D. 2015. Logistics concept of district heating supply with
woody biomass (wood chips) in the municipalities of Prijepolje and Mali Zvornik. GIZ DKTI.

Milosevic, M. Elaboration of Technical Project Concept of the fuel switch to biomass in Mionica including
economic evaluation and recommendations for implementation structure of district heating grid. 2016.
GlZ DKTI;

Malidzan, M. Sekulic, S. Woody Biomass Potentials and Logistics for the City of Valjevo. 2017. GIZ DKTI,

Helbig, F. Market Assessment; Wood Chips in Serbia Production, Consumption & Transportability. 2014. GIZ
DKTI.
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Financial analysis, based on defined investment and operational costs, included application of
methods for calculation of net present value, internal rate of return, benefit-cost ratio, period for
return of investments and sensitivity analysis showing basic economic indicators development in
case of input increase and in case of output decrease. Report was prepared and submitted to GIZ
DKTI comments on 07" of June 2018.
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4. Background

Chapter bellow provides basic background information about municipality of Mionica, their fuel
switch activities in district heating systems, technical aspects, biomass demand in terms of form,
guality and quantity, biomass availability and legal, financial and political aspects related to
biomass supply.

4.1. Municipality of Mionica

Map of Mionica municipality, presenting its position in Serbia, along with municipal boarders and

major roads is presented in a figure bellow.

shovec m = ; - # 0 y
e bt i = 4
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Crankzeria @
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Somn . o idza

[ R

Map data © 2018 Google

F-1: Position of Mionica Municipality

Municipality of Mionica is situated in Western Serbia. Administratively it is a part of Kolubara
County.
Basic information on Mionica municipality are presented in table below.

Info/Municipality Mionica
Area km? 329

No of settlements 1 urban+35 rural
Total population’ 14,335

T-1: Basic information about Mionica Municipality

2 According to 2011 Census - http://popis2011.stat.rs/?page id=2162
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4.2. Biomass Demand of Mionica District Heating System

Project for Mionica biomass-based DH system have been in development since 2016. Map below
presents location of future Mionica DH system. Project completed in spring 2018 considers
covering heating a total of 8,000m? of public buildings, including: Municipal Seat Building, Police
Station, Commun al company6s building, School s a
first phase and residential buildings, hospital and office building in the second phase, while
additional residential buildings should be included in the third phase. Project perceives 2 wood

chips boilers of 1,500kW each - a total of 3MWthermal.

Map data © 2018 Google
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F-2: Position of future Mionica DH system

Boilers will be installed in a boiler house of Milan Rakic elementary school.

e — yi

Photo by Foragrobio cc doo © 2018 GIZ DKTI
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F-2: Future Mionica DH system: boiler house where biomass boiler installation is planned, existing
heavy oil boilers for municipal building heating to be left as backup, municipal building and
surrounding

Quiality demand for wood chips according to SRPS EN SO 17225-4% is: Water content M40%max;
Particle size: P16-P45S; Ash content A1.0; Quality class Al, A2, B2; Bulk density: BD320kg/bulk
m3; Lower calorific value: 13.5MJ/Kkg.

Total annual wood chips quantity requirement is projected at up to 800tons/year or 2,500 bulk
m3/year, at minimum bulk density BD of 320kg/ bulk m3.

4.3. Biomass availability

Biomass availability for Valjevo DH plant have already been analyzed in 2017*. Considering vicinity

of Valjevo and Mionica - 19km and the fact that Forestry Unit Valjevo® is managing state forests

and providing extension services for private forests notonl y i n Val jevo and Mion
in municipalities of Ub, Ljig, Oselina, Laj kovac
for Valjevo are relevant for Mionica as well. Total quantity of firewood produced in forests managed

by Valjevo FU is 40,000m3/year (95% hardwood firewood), while estimated amount of forest
residues is 7,000m3/year (95% hardwood). Sawmill residues quantities estimated in the previous
analysis are around 2,000tons/year, considering that determined wood processing capacities are
5,000m3/year. Demand of Mionica DH system represents 2% of the total annual harvest of
firewood, logging residues and sawmill residues applicable for wood chips production. Considering

wood chips quality requirements for the project, other potential sources of woody biomass such as

scrubs from roadside and water shed clearing should not be considered due to their high bark

share in total wood volume which increases ash content of the wood chips. Woody biomass from
orchards might have similar effect in ash content increase of wood chips, therefore thin branches

from pruning should not be recommended while extracted trees can be used.

® http://www.iss.rs/rs/standard/?natstandard_document_id=53689
* Malidzan, M. Sekulic, S. Woody Biomass Potentials and Logistics for the City of Valjevo. 2017. GIZ DKTI
® Part of Boranja Loznica Forest Estate of Public Enterprise Srbijasume
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5. Wood Chips Supply and Logistic Model

Wood chips quality requirement determines the applicable logistics concept more than wood chips
guantities requirement i quantities determine the scale of the implemented concept but not the
concept model. Specific requirement of the project is water content of maximally 40%, which
implicates that wood chips from freshly harvested wood cannot be used i raw material for wood
chips needs to be dried or wood chips needs to be dried prior to consumption. Natural drying of
wood prior to chipping is most common method for production of dried wood chips. Such concept
is already implemented in biomass logistic and trade centers®. Other options include artificial drying
of wood chips in rotary or belt dryers, but those options are implemented in wood pellet or
chipboard factories or in wood gasification, where drying below 20% is needed in short period of
time and where added value of the product can justify investment costs of drying installations.
Several researches’ about natural drying time needed for achieving different water content of wood
before chipping or wood chips indicate that the time needed to dry fresh wood from 50-60% water
content to 30-35% depending on the period of the year, wood species and dimensions, barked or
debarked, etc, ranges from 6 to 10 months. We can accept 9 months as applicable in Serbian
conditions.

Necessity to provide drying time and space in wood chip supply chain for future DH system of
Mionica implicates following logistic concept - Wood chips need to be produced in biomass logistic
and trade center or at least an adequate storage point for drying wood material prior to chipping
needs to be provided. Wood chips can be produced from firewood, logging residues, sawmill
residues, other wood including wood from orchard cleaning, parks and clearage of roadside
vegetation, delivered to storage point for drying. Considering small amounts of required wood chips
for Mionica DH project such storage point can be organized by the municipality or by private
companies interested in wood chips supply. Considering other wood chips DH systems in
development in western Serbia (Sabac, Valjevo, Loznica) there is a clear business opportunity to
develop biomass logistic and trade centers which would supply those wood chips consumers in the
future. Primary suppliers of wood for chipping in the chain are state forest managers i PE
Srbijasume, small scale private forest owners, medium scale private forest owners i Valjevo
Parish and company managing their forests Fornet doo and managers/owners of agricultural land
and orchards, river banks or roadsides or park maintenance companies and others. Therefore,
municipality have following options:

- 01 - To contract supply of wood material (firewood/logging residues/sawmill residues/other

residues) and organize storage/drying and chipping;
- 02 - To contract supply of needed quantities of adequate quality wood chips;

This chapter will elaborate supply and logistic concept models in detail including analysis of
potential suppliers and organizational and contracting options.

® See more at: http:/bioresproject.eu/

"http://www.metla.fi/julkaisut/workingpapers/2010/mwp186.pdf and
www.biomasstradecentre2.eu/scripts/download.php?file=/data/pdf vsebine/Technical backgrounds/XI
.Technical backgrounds.pdf
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5.1. Model Concept

Applicable woody biomass supply chain model is presented in the figure below. Following
operations are present in this supply model concept:
1. Woody biomass production and collection, encompassing:
a. Wood and biomass harvesting i in case of utilizing woody biomass from the forests;
b. Wood and biomass extraction to the forest road, or central log storage i in case of
utilizing wood biomass from the forests;
c. Wood processing with woody biomass produced as residues in primary production i
in case of utilizing solid sawmill residues as woody biomass;
d. Woody biomass transport to the central biomass storage;
2. Operations in BLTC, including:
a. Storing and natural drying of woody biomass;
b. wood chipping
c. storing of wood chips;
d. woody biomass and wood chips manipulation;

3. Wood chips transport;

4. Wood chips consumption in DH plants including:
a. Wood chips storing in DH storage;
b. Wood chips manipulation;
c. Wood chips consumption.

F-3: Wood chips supply model concept

Wood and woody biomass production and collection is organized by forest owners and managers.
In mountain and hilly areas such as Western Serbia, harvesting is performed with chainsaws, while
wood extraction is performed by skidders or agricultural tractors adapted for skidding operations.
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This is the practice in both state and private forests and the most significant differences between
operations in state and private forests is in density of forest roads and skid line network; and scale
of harvesting operations. Individual private forest owners perform harvesting operations in smaller
areas, usually at one or sever al forest owner s
operations in one or several sections in forest management units. Woody biomass transport to the
central biomass storage - BLTC encompass loading unprocessed woody biomass to a transport
vehicle at forest or sawmill storage and its transport to biomass central storage. Biomass central
storage is a storage facility with enough space to store unprocessed woody biomass and wood
chips and provide space for manipulation with engaged machinery. At central storage woody
biomass is processed by wood chippers into wood chips. Wood chips can be stored at central
storage, preferably in sheds, in order to provide drying and protection from further decay.
Manipulation and loading of wood biomass is usually performed by telescoping handler or front
loaders. However, application of tractors with front loader can also be possible. In case of vicinity
of woody biomass to DH plants, an option of moving wood chipper to processing site and direct
delivery to DH plants can also be applied. For flexibility it is necessary to include mobile wood
chippers in the operations.

Transport of wood chips from central storage to DH plants should be performed with vehicles
which can be automatically unloaded. Such vehicles need to be in line with traffic regulations,
especially if DH plant is located in the city where truck transport is not allowed. For longer transport
distances in location accessible by large vehicles, tow trucks and walking floor trailers with capacity
of 90-100 m3 are usually utilized, however in smaller distances kipper trucks or trucks with
unloadable container can also be utilized. Tractors with unloadable trailers can also be used for
wood chips delivery at smaller distances.

| Photo by Foragrobio cc doo © 2018 GIZ DKTI

F-4: Applicable raw material for wood chips and wood chips: firewood, dry forest and sawmill
residues, wood chips stored under roof
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F-5: Not applicable raw material for wood chips and wood chips: green and fresh logging and other
residues, green wood chips stored at the open

2
.

Photo by Foragrobio cc doo © 2018 GIZ DKTI

F-6: Capacities needed for wood and wood chips storage, production and transport i wood
chippers, self-unloading trailers and applicable vehicles, telehandlers/front loaders
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Wood chips storage in DH plant, usually requires space for few days or one week of operation,
with perceived reserves in winter time to cover inaccessibility of transport vehicles, due to the
unperceived events such as winter storms causing road blockade. In Mionica project it is a walking
floor underground storage connected to a boiler via screw conveyers, therefore no additional
manipulation is needed. Table below presents organizational model in two supply options for
Mionica municipality. Woody biomass production is organized by state forest managers and private
forest owners. In State forests, harvesting, wood extraction is organized by their contractors i
private harvesting companies. In case of wood on stump sale by state forest managers, private
companies can buy the wood on stump and subcontract private companies for harvesting,
extraction and possible delivery to the central biomass storage. In private forests, private forest
owners or managers or their harvesting contractors or wood on stump buyers perform harvesting,
extraction and they can possibly deliver the woody biomass to a central biomass storage. In similar
way, sawmill operators can also deliver sawmill residues to central biomass storage or sell
residues ex works to a wood chips supplier.

Due to the usual practice of state forest managers, woody biomass transport from state forest
managersé forest road or <central storage to
wood chips supplier. From private forests transport can be organized in a same manner or woody
biomass from private forests can be delivered to the central biomass storage by the seller (private
forest owner, harvesting company or wood trader). Both ways of transporting operations to central
biomass storage can be arranged with sawmill operators as well. All operations on woody biomass
central storage including storing unprocessed biomass, chipping, storing wood chips and
manipulation with woody biomass and wood chips need to be organized by wood chips supplier or
the municipality depending of the implemented option. Wood chipping on the central biomass
storage can be outsourced or performed by actor running the supply and storage, depending on
the capacity. Considering capacities i in case of option 1 municipality should develop capacities
adequate to cover their own wood chips demand, while in option 2 a private company running the
supply can dimension capacities to supply other consumers as well. Wood chips transport to DH
plants needs to be organized by wood chips supplier or outsourced. Finally, wood chips storing at
DH plants, should be organized by the consumer i municipality.

Info/Model i roles 0171 Municipality contracts supply of wood 02 - Municipality contracts supply of needed
material (firewood/logging residues/sawmill guantities of adequate quality wood chips
residues/other residues) and organize
storage/drying and chipping
Wood and State forests i wood and biomass on the road or State forests i wood and biomass on the road or
biomass central storage, harvesting site, wood on stump - central storage, harvesting site, wood on stump -
harvesting contractorsfor PESr b i | aFf Boremja- contractors for PE -Bazica,j
Loznica, FMU Valjevo, for wood harvesting and FMU Valjevo, for wood harvesting and extraction;
extraction; private companies buying wood on private companies buying wood on stump or
Woody stump or collecting woody biomass, contractors collecting woody biomass, contractors for
b|omas§ for harvesting and extraction; harvesting and extraction;
pr(;duclt;on_ Small scale private forests i private forests Small scale private forests 1 private forests owners,
and collection owners, contractors or wood on stump buyers contractors or wood on stump buyers
Medium scale private forests Valjevo Parish of Medium scale private forests Valjevo Parish of SOC
SOC i forest managers Fornet doo i forest managers Fornet doo
Orchards i farmers or subcontractors do the Orchards i farmers or subcontractors do the
clearing and provide wood material clearing and provide wood material
Riverbanks and roadsides i companies in charge | Riverbanks and roadsides i companies in charge
do the clearing and provide wood material do the clearing and provide wood material
Wood and State forests i wood and biomass on the road or State forests | wood and biomass on the road or
biomass central storage, harvesting site, wood on stump - central storage, harvesting site, wood on stump -
extraction contractorsfor PE Sr bi j agume, contractors for PE -Bazrfca,j
Loznica, FMU Valjevo, for wood harvesting and FMU Valjevo, for wood harvesting and extraction;
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extraction; private companies buying wood on
stump or collecting woody biomass, contractors
for harvesting and extraction;

Small scale Private forests i private forests
owners, contractors or wood on stump buyers
Medium scale private forests Valjevo Parish of
SOCi forest managers Fornet doo

Orchards i farmers or subcontractors do the
clearing and provide wood material

Riverbanks and roadsides i companies in charge
do the clearing and provide wood material

private companies buying wood on stump or
collecting woody biomass, contractors for
harvesting and extraction;

Small scale Private forests i private forests owners,
contractors or wood on stump buyers

Medium scale private forests Valjevo Parish of SOC
7 forest managers Fornet doo

Orchards i farmers or subcontractors do the
clearing and provide wood material

Riverbanks and roadsides i companies in charge
do the clearing and provide wood material

Collection of
sawmill
residues

Sawmills

Sawmills

Woody biomass transport to the
central biomass storage

Municipality or subcontractors

Private company supplying wood chips or
subcontractors

Storing of Municipality Private company supplying wood chips
Operations in | woody biomass
V\{OOdy Wood chipping | Municipality Private company
SleonntﬂerISS Subcontractor providing wood chipping services Subcontractor providing wood chipping services
storage Storing of wood | Municipality Private company supplying wood chips
chips
Wood chips transport to DH Municipality Private company supplying wood chips
plants Subcontractor
Wood chips Municipality Municipality
Wood chips storing in DH
consumption | Storage
?” DH.pIants Wood chips Municipality Municipality
including consumption

T-2: Participants in wood chips supply chain for Mionica

To summarize, roles and responsibilities of wood chips supplier i municipality in O1 or private
company in O2 start with planning of biomass delivery to DH plants and contracting and buying
unprocessed woody biomass quantities. Responsibilities continue with takeover (including quantity
and quality control) of woody biomass at forest road or central log storage or central biomass
storage and transport of unprocessed woody biomass to a central biomass storage depending on
procurement agreement with forest owners, managers and sawmill operators. Major responsibility
of joint company lies in management and all operations (storing, chipping, manipulation) on central
biomass storage and delivery of wood chips to consumer.

As mentioned, difference between O1 and O2 model lies in delegation of roles between partners,
reflecting in procurement of finances for investing, basic goals and management. In option O1
municipality needs to develop a structure founded and owned by Mionica municipality. Goal of this
company is not to make profit, but to provide most efficient and financially viable solutions for wood
chips supply to DH system resulting in reduction of heating costs for municipality or citizens. On
the other hand, all investments, biomass procurement, operational costs, know how, training and
organizational efforts will be bared by municipality, while it will establish control and independency
of wood chips supply process. Option O2 is a private company with a goal to create profit. Woody
biomass procurement, investments, operational costs, know-how and organizational efforts and
risk of competition and supply will be bared by the private company i wood chips production, while
the municipality will develop public procurement mechanisms in order to get most competitive
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conditions of supply with needed quantities of adequate quality wood chips. Major positive and
negative sides of both models are presented in SWOT analysis below.

01171 Municipality contracts supply of wood material
(firewood/logging residues/sawmill residues/other
residues) and organize storage/drying and chipping

02 - Municipality contracts supply of needed quantities of

adequate quality wood chips

Strengths

1. Independent wood chips
supply

2. Control over supply
mechanisms

3. Security in supply

Weaknesses

1. Municipality will have to
invest and organize the supply
2. No experience in local
administration

3. No good practice examples
in Serbia

Strengths
1. Private supplier will invest

2. Municipality has
procurement mechanisms

3. Know-how and capacities

Weaknesses

1. High wood chips price

2. Inability to provide quantities
in required time

3. Issues in supplying with
adequate quality

Opportunities

1. Direct and indirect
employments

2. Developing efficient
woody biomass contracting

Threats
1. Limited funds for
investments

2. Inefficient management in
state/municipally owned

Opportunities
1. Developing efficient wood
chips contracting options

2. Economy of scale effect
3. Set up of cooperation model

Threats

1. Different goals of supplier and
municipality

2. Poor cooperation between
supplier and municipality

options companies

3. Supply risks

3. Issues in contract
3. Set up a model and implementation and enforcement

example

T-3: SWOT analysis of O1 and O2

Major strengths of O1 model encompass independent wood chips supply, control over supply
mechanisms resulting in security of supply. Opportunities of O1 model are direct and indirect
employments and developing of efficient biomass contracting solutions, which can reflect in setting
up a model and example. Major weakness lies in the fact that municipality without experience and
know how will have to bear the risk of investments and supply organization, while major threats lie
in limited funds for investments, inefficient management practices and supply risks. Major strengths
of O2 model is that private supplier will have to invest and bear the supply risks and that
municipality have available public procurement mechanisms to provide competitive supply. Private
supplier should have know-how and capacities for wood chipping business development. Major
opportunities are in developing an efficient wood chips contracting options and setting up a
cooperation model while additional opportunity for private supplier can be to create economy of
scale effect by enlarging supply network to other consumers and create additional competitiveness
in terms of costs and prices reduction. Major weaknesses of O2 is a possible price escalation,
inability to provide contracted quantities on required timing and issues in supplying with adequate
quality. Major threats of O2 are different goals of supplier and the municipality resulting in poor
cooperation and issues in contract implementation and enforcement.

5.2. Wood and wood chips suppliers

Most important wood and wood chips suppliers in proximity of Mionica have been identified, some
were interviewed and their possibility and propensity to participate in supply of future Mionica DH
system have been analyzed.

5.2.1. PE Srbijasume

PE
ong Wi

State forests of Mionica municipal i t vy
Loznica and Forest

ar e
Uni t

managed by
Val jevo. Al

Srbijasu
th for
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manages the forests of Ub, Mi oni ca, Liig, Oseliri

Koceljeva.

Total area of state forests managed by FU Valjevo is 30,000ha. As a state forest management
company PE Srbiajsume are in charge of all forest management activities according to the Law on
forests, from forest management planning and plans implementation, through forest guarding,
nursing and protection, through tree marking, wood stumping, harvesting organization and sale of
wood products. Forest unit Valjevo annually harvests around 15,000m3 of technical wood and
12,000m3 of firewood, while 2,700m3 of forest residues derives after harvesting is performed.
Harvesting is organized by PE Srbijasume but done by private harvesting contractors upon public
procurement procedures. Wood is sold on the forest road, central storage, stump or next to stump,
and wood sale is in jurisdiction of General Direction of PE not forest estates.

F-7: Municipalities within Boranja Loznica Forest Estate of PE Srbijasume
There is a procedure in application for wood sale contracts, but due to very high demand, grading

system favorize old buyers with high degree of wood product finalization. In terms of firewood or
cellulosic wood most important buyers are pellet and chipboard factories.
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