Business Plan

Sokol-Vytegra investment project
1. Project initiator information.
1.1. Company name: 
Sokol-Vytegra Energy wood processing cluster, LLC”. 

Established in 2011.
1.2. Legal address: 160000 Russian Federation, Vologda, Pretchistenskaya naberezhnaya, 76

1.3.
Head: Chief executive officer Pomelov Sergei Aleksandrovich

1.4.
Completion deadline:  2012-2019.

1.5.     Estimated expenses: 
The amount of investments in fixed and circulating capital on the investment stage (before 31.12.2019): 213,3 million Euro without value-added tax, (251,2 million Euro with value-added tax).
1.6.    Main funding sources: bank lending; letters of credit; investor’s endowment (the endowment is 77,7 million Euro).
2. Introduction.

2.1. The gist of the project and territories for its implementation
The project offers the construction of an energy wood processing cluster involving bio-oil production from wood raw materials, biocoal pellets production, sawing and woodwork facilities. The project also includes a thermoelectric power station, which generates bioenergy (heat and electricity) for the project.

Two areas are provided for the implementation of the project:

· In Sokol (an area on the industrial park territory) for the bio-oil production plant with an output of 97 thousand tons a year. 

· In Vytegra region (an area is situated near Novinki village, 30 km from Vytegra) for the plant that produces joined profiled birch planks (12 thousand m3 a year), glued birch plates (23 thousand m3 a year) and biocoal pellets (60 thousand tons a year).

2.2. Efficiency of the project implementation
Efficiency of the project implementation:

- simple payback period – 7,4 years; 

- discounted payback period – 8,7 years; 

- discount rate – 9,7%; 

- internal rate of return (IRR) – 23,2%; 

- net present value (NPV) – 206,4 million Euro; 

- profitability index – 2,2. 

2.3. Essential (procurable) financial resources
Project funding: 

· Northern department of «Sberbank of Russia» JSC. Amount and form of bank contribution: long-term loan of 54,1 million Euro, establishment of a letter of credit with a respite for payment for 101,1 million Euro. 

· Investor. Amount and form of contribution – a deposit of 77,7 million Euro. 
2.4. Period of payback:
- simple payback period – 7,4 years; 

- discounted payback period – 8,7 years; 

- discount rate – 9,7%; 

2.5. Assumed form and terms of the investor’s contribution:
Direct investments.
2.6. Social and ecological consequences of the project:
A successful implementation of the project will supply 200 extra workplaces. 

The budgetary efficiency of the project within a prognosis period up to 2027 is determined through financial inflows to the budgets of all levels in the form of tax payments. 

During the designing, construction and exploitation of industrial facilities in accordance with the Russian Federation Federal Law “On Environmental Protection” measures for environmental protection, rational use and renewal of natural resources are to be taken. The ecological safety requirements for project units and health protection of population are also to be fulfilled.

The EWPC Sokol-Vytegra, LLC project will have an admissible effect on the atmosphere of adjourning areas by chemical and physical indices. The commissioning and exploitation of the unit will not worsen the population’s environment.
3. Analysis of current situation in the industry and information about the project initiator 

3.1. Analysis of current situation and developmental perspectives in the industry.
Importing of wall materials to Vologda region from other Russian regions
             Bio-oil from raw wood materials is one of the most important products for the company as revenues from its selling makes up a decent part in the company’s financial flows. The technology of bio-oil production is known and producers of bio-oil work in the market. Six plants in the USA and one in Canada successfully produce bio-oil. It is sold wholesale directly to bio-oil processors (mainly in Finland).


The strategy of market promotion development for the product is to involve attracting attention of the companies which use this kind of fuel and are interested on replacing fossil fuels with renewable ones without substantial modernization. Biocoal pellets are not the main product in the company’s revenues. This product is new, however it is more known on the market than bio-oil. There are several tested methods of production. Although the market of biocoal pellets has just started to develop, there are several companies which produce this kind of fuel. Zilkha Black™ pellets has launched a program of building 14 plants in the USA. Biocoal pellets are sold wholesale directly to the energy generating companies (preliminary to Sweden, the Netherlands and Finland). The strategy of market promotion development for the product is to be focused on attracting attention of the companies, which use coal to generate energy and are interested in replacing fossils for renewable fuel on their generating facilities without a substantial modernization.
3.2. Main consumer groups and their geographical location
	Product
	Country
	Company
	Website

	Bio-oil
	Finland
	Green Fuel Nordic Oy
	www.greenfuelnordic.fi

	Bio-oil
	Finland
	Fortum
	www.fortum.com

	Biocoal pellets
	Finland
	Fortum
	www.fortum.com

	Biocoal pellets
	Sweden
	SCA
	www.sca.com

	Biocoal pellets
	Sweden
	Cellmark
	www.cellmark.com

	Biocoal pellets
	Sweden
	Bio Supply Group
	www.biosupplygroup.com

	Biocoal pellets
	Netherlands
	Delta Energy
	www.delta.nl

	Block parquet
	Canada
	Avant
	www.avantguardflooring.com

	Block parquet
	Canada/Japan
	Channel-Ex
	www.channel-ex.com

	Dry cut timber
	Canada
	Goodfellow Inc
	www.goodfellowinc.com

	
	
	
	

	Wooden plates
	Korea
	SangWha
	www.sungwhawood.co.kr

	Fine wood for furniture
	Czech Republic
	Vanek - vyroba
	www.vanprodukt.cz

	
	
	nabytku spol. s r.o.
	


3.3. Prognosed production market conjuncture to 2020
Bioenergetics becomes a major moving force for wood processing markets (biocoal pellets and biofuel will be sold within this very market). According to global prognoses regarding the use of wood-based energy its consumption will continue to grow. (FAO, 2012). The EU is the most prominent producer of energy based on renewable sources and the share of this kind of energy is expected only to grow. Other important players on this market except Europe are the USA, Canada, Brazil, China and India. In 2010 the volume of the renewable energy market was 1 684 million tons in oil equivalent with the biomass-based energy of 751 million tons in oil equivalent and the volume of power generated from biofuel reached 331 TWh. 

According to the International Energy Agency, by 2035 the world market of renewable power sources will grow twofold (depending on the scenario to 2,7-3,9 billion tons in oil equivalent), wherein the share of energy generation based on biofuel will grow more than fourfold – by various scenarios to 1212 - 2033 TWh. Thus, by 2035 the renewable sources will make up to one third of the overall amount of energy generation, wherein their European share will increase to 44% (IEA, 2013). Experts note that the world resources of bioenergy are sufficient to satisfy the predicted biomass and biofuel demand without any competition with food production. However this issue requires extra attention for renewable resources are unevenly spread.

The main moving force of the demand for timber goods is still the construction sector. Despite the slow development of North American and European construction markets, there are positive tendencies in sectors of construction and finishing materials made from raw wood materials. More and more attention worldwide is devoted to ecological aspects of furniture and building materials, which stimulates the demand on the biomaterials market, primarily on wood-based materials.

The market of furniture is closely related to the construction one and is similar in development. According to CSIL Milano, the demand on furniture will continue its rapid growth in Asia and Southern America, while showing moderate growth in North America and Scandinavia. The markets of furniture in Western Europe will also continue to expand and the increasing specific weight of imported goods in conditions of growing demand will engender new opportunities for export-oriented companies from other countries as the experts claim.
3.4. Expected share of the initiator in the field of industry production.
Bio-oil will be entirely distributed on the EU countries markets (initially - Finland). There is no market of the product. The demand is not formed and there are substitutes of this product on the market. The goods start to attract “the innovators’” attention. The use of bio-oil is encouraged on European markets (ecological initiatives and programs of the word community as a whole and those of certain countries specifically). Main market participants are consumers who aim to replace fossil fuels with the renewable ones and to comply with a “sulfur” EU directive.

Biocoal pellets will be entirely distributed on the EU countries markets (initially - Sweden, the Netherlands and Finland). This is where the goods will enter an introduction phase. The demand is not formed however there are its substitutes on the market. The goods start to attract the “innovators’” attention. The market encourages their use (ecological initiatives and programs of the word community as a whole and those of certain countries specifically). Main market participants are consumers who aim to replace fossil fuels with the renewable ones for energy production and those disappointed with white pellets and other kinds of biofuel. The consumers (especially those who produce energy from coal) understand the opportunities, advantages and disadvantages of biocoal pellets. The current situation allows to predict a rapid transition of the goods from the introduction to the growth phase, wherein the first biocoal pellets producers, competing by prices and shipment volume will be able to gain a substantial part of the growing biofuel market and hold it for a long time.

Sawmill and woodwork products from birch are well-known on the market. High-grade birch boards are in demand mainly on North American market. Birch materials obtained after the processing will be sold to Europe which is interested mainly in half-stuff with a high degree of processing. Presently North American and European markets of birch materials are in the phase of maturity and Asian ones in the phase of growth. Future development of these markets depends primarily on ecological initiatives, which gain power.

3.5. The list of main (potential) competitors, their market shares.
	Companies which produce bricks
	Performance
 Conventional units/year

	JSC Kerma
	60 000 000

	LLC Kashirskiy brick plant
	60 000 000

	     LLC Mikhnevskaya ceramics
	50 000 000

	CJSC Norskiy ceramics plant
	95 000 000

	LLC Lamintsevsky KSM (Building materials plant)
	44 500 000

	LLC Nerekhtinsky KSM (Building materials plant)
	18 000 000

	JSC Ivstroykeramika
	60 000 000

	JSC Stroypolimerkeramika,  Vorotynsk
	60 000 000

	JSC Golitsinkiy  ceramics plant
	120 000 000

	Saratovskiy building materials plant
	60 000 000

	JSC KSM (Building materials plant), Krasnoarmeysk
	35 000 000

	CJSC Zheleznogorskiy brick plant
	40 000 000

	State Unitary Enterprise  Losinoostrovkiy ZSMiK (Building materials and ceramics plant) 
	40 000 000

	JSC  Ceramics, Belarus
	120 000 000

	JSC Minskiy ZSM (Building materials plant), Belarus
	95 000 000

	JSC Rodoshkovitchskiy KZ (Brick plant), Belarus
	45 000 000

	LSR Group, Saint-Petersburg
	290 000 000

	     CJSC Gryazovetskiy brick plant 
	Temporarily closed down

	LLC Krasavinskiy brick plant
	15 000 000 (development project)

	JSC Sokolstrom
	15 000 000

	LLC Vologodkiy brick plant
	12 000 000

	LLC SeverKlinker
	50 000 000         (project)


3.6. A list of existing (potential) strategic partners and contractors
Construction companies and building materials seller companies.

PSJ, a.s. is a contender for EPC contract fulfillment. The company carries on designing, construction and supplies equipment for the investment project. Location and registration in trade register: Czech Republic, Jihlava, Jiráskova st., 3960/32. Website: http://www.psj.cz.

ZILKHA BIOMASS ENERGY is a North American company, specializing in biofuel production solutions. The company’s office is in Houston, USA. Website: http://www.zilkha.com.

ANDRITZ GROUP is a European company, specializing in biofuel production, fuel supply and energy generation solutions for pulp and paper industry. The company’s head office is situated in Graz, Austria; Russian offices are located in Moscow and Sa. Petersburg. Website: http://www.andritz.com.

GREEN FUEL NORDIC OY is a Finnish company offering solutions in liquid wood-based biofuel production. The company’s HQ is in Kuopio, Finland. Website: http://www.greenfuelnordic.fi.

CKD is a contender for essential technologic equipment supply for the thermoelectric power station. The company’s HQ are in Czech Republic, Prague. The company also runs offices in Slovakia, Ukraine and Russia (Moscow). Website: http://www.ckd.cz.

CARMAC GROUP s.r.l. is a leading Italian producer and supplier of wood-processing equipment. The company’s head office is Vicenza, Italy. Website: http://www.carmacitaly.com.

CARMAC delivers wood-processing equipment from WEINIG group. The head office is located in Tauberbischofsheim, Germany. Website: http://www.weinig.ru.

4. Description of products (works, services)

4.1. Essential characteristics of the products (works, services)
Manufactured products: wood-based bio-oil, biocoal pellets, thermal and electric power for the cluster’s own needs, sawmill and wood-processing birch production. Production capacity:

· wood-based bio-oil - 204,0 thousand tons/year;

· biocoal pellets - 86,97 thousand tons/year;

· dry cut timber - 13,10 thousand m3/year;

· fine wood for furniture - 2,03 thousand m3/year;

· block parquet- 8,54 thousand m3/year;

· whole floor board - 0,32 thousand m3/year;

· joined floor board - 3,39 thousand m3/year;

· joined floor board with tongue and groove - 1,00 thousand m3/year;

· glued laminated beam - 1,10 thousand m3/year;

· solid panels - 1,30 thousand m3/year;

· joined panels - 10,36 thousand m3/year;

· whittled joined beam - 1,74 thousand m3/year;

· joined wall panel - 6,84 thousand m3/year;
Wood-based bio-oil
Bio-oil is a processing product of crushed raw wood, made through RTPTM (Rapid Thermal Process). Bio-oil is an umber high-density liquid with almost no sulfur.  RTPTM is a process of heating organic materials without air inflow to produce organic vapours which can be condensed to liquid (oil). Up to 70% of dry raw material weight transforms into an umber liquid almost without any minerals or sulfur.
Biocoal pellets
Biocoal pellets are dark cylinder-shaped granules with a high calorific capacity, which are made from wood. Their calorific capacity is similar to coal. The bulk density of the pellets is 735-750 kg/m3, which is two times denser than wood chips and 1,15 times denser than ordinary wood pellets.

Biocoal shipping from the producer to the consumer may be much cheaper due to abovementioned characteristics in comparison with traditional wood granules. Moreover, in contrast to ordinary pellets and wood chips, this material is moisture resistant which makes possible out-of-doors storage, processing and transportation. Furthermore, in contrast to coal, the ash content of biocoal pellets is less than 1%.

The advantages of biocoal pellets are high calorific capacity, low ash content with a possible use of ash as a fertilizer, homogeneous structure, high moisture resistance, liquidation of organic processes (including decomposition), production from wood processing waste. These advantages greatly expand the geography of sales in comparison with more traditional kinds of solid fuel (wood chips, pellets, peat, coal). They also widen the scope of use: combined combustion at coal power stations and boiler plants, household heating, industrial processes

The use of biocoal pellets facilitates the reduction of atmosphere emissions, as this product is CO2-neutral and enables to apply the Kyoto Protocol flexibility mechanisms to those companies, which need to reduce CO2 emissions in short terms (primarily, European heat and electricity generating companies). What is more, European electric energy sales market offer additional subsidies, encouraging bioenergy production.

Wood processing production
Wood processing facilities process birch sawlogs producing dry cut timber and other wood processing products. Birch wood processing products enjoy high durability and hardness, they endure impact load well.

Dry birch cut timber is made by sawing birch sawlogs and drying them to 8-20% humidity. Unlike uncut timber, cut timber are produced with all faces and edges processed.  Timber are characterized by certain dimensional and quality characteristics.

The projected enterprise produces birch timber in compliance with GOST 2695-83 and consumer’s requirements. Only a small part of the timber of the best quality (graded - Select&Better, 1 Common, 2 Common), will be shipped for selling (for making furniture, moulded products and other carpentry goods). The main bulk of boards will be processed.

Fine wood for furniture is chamber-dried timber, whittled from four or two sides. The market’s needs require to produce 3 grades of such timber: A/B, A/С and С/С. Fine wood for furniture is used for making furniture, furniture plates and other joinery production.

Floor board is a shaped one-, two- or three-band board, finger-jointed by length. Due to special treatment, the production creates an effect of block parquet. The board may be both solid and joined. Furthermore, the enterprise also produces joined floor boards with tongue and groove.

Block parquet is made from solid semi-hard wood of homogeneous density with excellent texture and colour. It is very resistant to splitting and easy to process, paint and polish. Thanks to its properties birch parquet is a perfect solution for interiors in various styles from classical to modern. 

Glued laminated beam is a dry beam, made from glued slats and used as a workpiece for furniture, stationary units, also used in construction and carpentry. This material became popular due to its unique properties: durability, easiness of processing, low thermal conductivity, attractive look, endurance, low volume weight, eco-friendliness.

One of the further stages of birch timber processing is production of solid and joined plates. The panel, made from slats glued together by side surfaces, retains its form very well because the tensions in one slat are compensated by tensions in the others. As a matter of fact, glued panels are used for furniture-making and finishing interior works.

Joined whittled beam is a dry beam made from joined slats, which is used as a half-stuff in furniture making and carpentry production. The beam is a durable, easy to process material. Finished goods are highly resistant to mechanical damage.

Joined wall panel, as a rule, is used to cover interior surfaces, to make stairs (steps), to make windowsills and cover walls and ceilings. Due to its good aesthetic and mechanical properties, joined birch panel is more and more widely used in interior creation. 

4.2. Experience in production of the products (works, services).
None.
4.3. Comparative analysis of the main characteristics of similar and competing (substitutional) products (works, services).
The production has no qualitative advantages. There are advantages in low net cost and in saturation of the market with deficit products.
5. Marketing and selling
          The carried out marketing study allows to make a conclusion that if the enterprise starts to produce wood processing and timber products in 2015 and biocoal pellets and bio-oil in 2016, the company will have a market share sufficient for its effective work. A sales forecast for all kinds of the products is shown in Table 5.1.
Marketing strategy
Marketing strategy includes constant and systematic analysis of the market needs, which leads to manufacturing effective goods aimed at certain customer groups, which create a steady competitive advantage for EWPC Sokol-Vytegra, LLC. Thus, the operational marketing is aimed at market penetration, capturing and holding a target market share. 
          EWPC Sokol-Vytegra will carry out a niche marketing strategy on the chosen markets, which implies distributing products among a certain group of consumers. The key element of the strategy will be to capture the largest share in a narrow sector (niche) of the market. The features of the strategy are: absence of harsh competitiveness, higher marginality of sales and resource conservation while entering the market. Consequently, the company will have high chances to capture a quite large share of the market in a narrow segment and will be able to hold it for a long time. A strategy of competitive struggle, based on revealing and promoting key features of the product will play an important role.
           Bio-oil from raw wood materials is one of the most important products for the company as revenues from its selling makes up a decent part in the company’s financial flows. The technology of bio-oil production is known and producers of bio-oil work in the market. Six plants in the USA and one in Canada successfully produce bio-oil. It is sold wholesale directly to bio-oil processors (mainly in Finland). The strategy of market promotion development for the product is to involve attracting attention of the companies which use this kind of fuel and are interested on replacing fossil fuels with renewable ones without substantial modernization.  Additional processing of the bio-oil may increase its value for the consumers.
           Biocoal pellets are not the main product in the company’s revenues. This product is new, however it is more known on the market than bio-oil. There are several tested methods of production. Although the market of biocoal pellets has just started to develop, there are several companies which produce this kind of fuel. Zilkha Black™ pellets has launched a program of building 14 plants in the USA. Biocoal pellets are sold wholesale directly to the energy generating companies (preliminary to Sweden, the Netherlands and Finland). The strategy of market promotion development for the product is to be focused on attracting attention of the companies, which use coal to generate energy and are interested in replacing fossils for renewable fuel on their generating facilities without a substantial modernization. Standardization of the product may increase its value for the consumers.
           Sawmill and woodwork birch products form a substantial part of the company's revenues. This production is known and its market is very promising. As a rule, the product is sold to wholesale dealers, furniture producers and to some extent to construction companies. Part of the product may be retailed (including selling to consumers directly or through resellers).
	Bio-oil
	Direct sales to the large European companies which process bio-oil and to energy producers
	Advertisements in business papers, and catalogs, participation in exhibitions and conferences.  It is important to emphasize the quality, large volume of production, reliability and regularity of shipments,  low price, possibility of fossil fuels substitution  on transport and reduction of greenhouse gases emissions.

	Biocoal pellets
	Direct sales to large Eurooean energy producers.
	Advertisements in business papers, and catalogs, participation in exhibitions and conferences.  Joint advertisement events with energy producers, aimed at final consumers. It is important to emphasize the standardization of the product, quality, large volume of production, reliability and regularity of shipments,  low price, possibility of bioenergy generation and reduction of greenhouse gases emissions. 

	Sawmill and woodwork production from birch
	Direct sales to furniture producers and construction-and-refurbishment companies, to wholesale dealers.
	Advertisements in business papers, and catalogs, participation in exhibitions and conferences.  Joint advertisement events with manufacturers, aimed at final consumers. Business visits to clients. Skillful branding. It is important to emphasize the standardization of the product, quality, large volume of production, reliability and regularity of shipments,  low price, wide and flexible line of products.


          Sales will be carried out from the enterprise's sites (Vytegra and Sokol, Petchatkino station) through internal and external sales personnel. The enterprise's service includes finding customers, accepting orders, telemarketing, drafting and maintaining shipment contracts,  tracking the needs of clients and level of their satisfaction, participation in events, organization of    the company's brand creation and maintenance, organization of advertisement production and placement, carrying out desk and field tests aimed at the sales growth. Successful development of the company on the market is ensured by a certain course of action: Strategic marketing plan.
Price analysis. Distribution prices.
          After the 2008 economic crisis and a sheer downfall of production the market of timber and woodwork is recovering slowly but steadily and has a strong tendency to grow. This includes the market of birch timber and woodwork. It should be mentioned that the prices for  birch production on the consumers' market are now quite attractive both for the producers and the dealers, allowing for a long-term cooperation with foreign contractors if the producer reached the stable quality of the product and keeps to a policy of  reliability. 
          The prices for the timber and wood processing products on the enterprise's sites are calculated according to the carried out research. The prices include customs duties and logistic expenses to the sales markets (netback prices). They are confirmed by the intentions of major consumers to by the materials for the defined price.
            According to statistics by the recent 5 years an average annual growth of wood processing and woodwork production reached 107%. The market of pulp and paper production grows at a rate of more than 5% a year. The world market demand for woodwork goods made in the third countries from Russian export wood makes up more than 12 billion bollars and grows at a rate of  3-5% a year. Price forecast for EWPC Sokol-Vytegra is based on the data of the Long-term forecast of scientific and technological development of Russia, specifically on the prospects of the Russian timber industry complex and assumes a growth at a rate of 5% a year in Euro.
6. Logistics of production.
The EWPC Sokol-Vytegra project occupies two sites:

-
A SOKOL site — wood-based bio-oil production;

-
VYTEGRA site — biocoal pellets production and sawmill and wood processing facilities.
6.1.     Sokol site
           Sokol site houses wood-based bio-oil production as well as auxiliary and general facilities. 

Industrial infrastructure includes transport infrastructure and communications. At present time there is no industrial infrastructure on the industrial Sokol site (Greenfield site).
           The need of heat is satisfied by the construction of generating facilities on the enterprise's site (included in the main production structure). The electric power is supplied by a nearby substation.

6.1.1.
Raw material yard
          Raw material is shipped to the enterprise via automobile and railroad transport. Raw material yard provides processing of round wood and crushed raw wood (chips and bark) for  bio-oil production. All the taking-over, transportation, stockpiling, accumulation and delivering into production works are done by means of loaders with grapples, front loaders and scoop loaders.
6.1.2.
Bio-oil production from raw wood materials. Description of the technological process.
          Bio-oil production technology approached a commercial distribution stage in 1990s. The technology used in this project is one of the most effective and studied second generation technologies by means of which solid biomass transforms into liquid fuel. This technology is a rapid thermal process at a high temperature (500 – 600 C) without air inflow producing vapours and aerosol which are condensed into bio-oil.
          Bio-oil production requires crushed raw wood material with no more than 30% of bark. Round wood, which is shipped to the site is preliminarily crushed. Crushed raw material is fed to the biomass preparation shop to produce conditional material. Conditional chips are accumulated  in a silo tower (bunker) and then is discharged for drying. The drying process takes place in a cylinder dryer by means of flue gas and RTP-gas from the rapid thermal process system as a heat carrier. Discharged gas, flue gas and part of the recirculation gases from the dryer outflow are blended and supplied to the cylinder dryer. 
        The dried biomass is discharged to a cyclone with dry material for fine separation. The cyclone utilizes and air flow principle, which makes light fractions fly. After the separation the biomass is delivered to dry chip warehouses. If necessary, the air from the cyclone is conducted to a WESP filter for pollution control. 

Conditioned biomass is delivered to the main shop, where rapid thermal process takes place and bio-oil is produced. This project utilizes Envergent RTPTM technology. This process uses a circulating heat carrier (sand), combining stationary boiling layer for heat dissipation and the layer circulated for the thermal process reaction. The bio-oil is then delivered to the storage system which consists of day-time storage reservoirs and a main storage reservoir. The storage system is to be corrosion resistant because of bio-oil acidity. 

Production schedule:

-
working days a year - 350.

-
number of shifts - 3.

-
shift length - 8 hours.
          The production starts in 2016, when the second construction stage is launched. 61, 2 thousand tons of bio-oil are produced in 2016. In 2017 the facility reaches designed capacity with a volume of output at 102 thousand tons of bio-oil a year. From 2018 the third stage of the project is launched and the output reaches 204  thousand tons of bio-oil a year.
           Net cost of he bio-oil is based on expenses for raw material, energy and pecuniary resources, payroll fund and other expenditures.
6.2.     Vytegra site
The site houses biocoal pellets production, thermal power plant and wood processing facilities. The scheme of the enterprise's general layout is shown in Appendix 8.

Industrial infrastructure includes transport infrastructure and communications. At present time there is no industrial infrastructure on Vytegra site (Greenfield site).
The need of thermal and electric power is satisfied through construction of power producing facilities on the enterprise's site. Backup power supply is provided by two external 6 kV overhead power lines, connected to existing MRSK (Inter-regional Distribution Network Company) of the North-West Vologdaenergo substation in compliance with preliminary TU  №05/207 from 26.02.2013 technical conditions standard.
6.2.1. Raw material yard
Raw wood material is shipped to the enterprise via automobile (all the year round) and water transport during the navigation period (from May till September). Automobile transport delivers round wood and wood chips and water transport ships round wood. Wood materials delivered by water transport are unloaded on the pier and then shipped to the wood warehouse. Round wood, delivered by automobile transport are unloaded into reserve stockpiles at the unsorted wood warehouse or to the delivery plate of the picking line.  During the stockpiling the wood is sorted by type. 

Chips for the thermal power station is delivered by chip trucks. The raw material is unloaded directly at the chip take-over area and is discharged to the thermal power station or to the chip warehouse. The raw materials from the wood processing facilities is shipped by technological transport. 
6.2.2. Biocoal pellets production. Description of the technological process.
        The project involves biocoal pellets production which implements one from the two known technologies - Zilkha Black Pellet™ Process using equipment by Andritz, AMEC, CPM, BUHLER and other companies or ACB technology of EBES AG. Andritz company owns exclusive rights on its commercialization. The technologies are similar to some extent:
· biomass preparation, which includes debarking, crushing round wood to chips of required size and sorting it;
· biomass drying which is one of the main and power consuming stages of the technologic process;
· thermal processing of the biomass;
· grounding of the thermally processed biomass and its granulation. измельчение термически обработанной биомассы и её гранулирование. Despite the similarity of the technologies there are some differences.
           The main difference between the technologies is the mechanism and design of the reactor for biomass thermal processing which is the core of the production line. The technology will be chosen on the Projection stage.
Production schedule:

-
working days a year - 330.

-
number of shifts - 3.

-
shift length - 8 hours.
          The production requires raw wood material. The production starts in 2016. In 2016 52,18 thousand tons of biocoal pellets are produced. In 2017 the facility reaches designed capacity with a volume of output at 86,97 thousand tons of biocoal pellets a year. 
Net cost of the production.
           Net cost of the biocoal pellets production is based on expenses for raw material, energy and pecuniary resources, payroll fund and other expenditures.

6.2.3. Sawmill and timber production. Description of the technological process.
             The take-over of the wood materials takes place at the picking line. The material is sorted according to dimensional and qualitative characteristics on a two-sided picking line. Sorted sawlogs is stockpiled in groups by diameter along the picking line from where it is brought to the sawmill shop delivery line. There it passes a metal detector next to which a kicker and an accumulation pocket for logs with metal inclusions. Then the wood is delivered to the rotor-type debarking machine.
           There are two sawing lines at the sawmill shop — chipper-canter and bandsaw. Thin logs with a diameter less than 22 cm are fed to the chipper-canter line while sawlogs thicker than 23 cm are fed to the bandsaw line. Such processing by diameter groups reduces the wear of the machines, increases the output and makes the sorting of timber easier. From the collecting conveyor the saw materials are delivered to the completing combined picking line for separating dry and moist timber with a pile-forming machine.
           Timber is dried in batch convectional drying chambers. A drying cycle of birch timber is 13 – 21 days. Dry wood is shipped to the wood processing shop for further processing or to the picking line for sorting and piling into transportation batches for sale.
          All timber which gets to the wood processing shop is kept for 3-7 days at a buffer warehouse with climate control. After the necessary storing the timber is ready for further processing. дней на буферном складе с контролем климатических условий. После необходимой выдержки пиломатериалы поступают в дальнейшую переработку. There are following technological areas at the wood processing shop: whittling, multi-sawing, quality control, trimming and optimization, joining, pressing and defects correction, polishing, format panel cutting and packing, moulded products manufacturing, sharpening, parquet production line,  parquet packing line, pallets manufacturing line.
Production schedule (except the drying area):

-
working days a year - 250.

-
number of shifts — 2 (first stage), 3 (third stage).
-
shift length - 8 hours.
Drying area schedule:
-
working days a year - 330.

-
number of shifts — 3.
-
shift length - 8 hours.
         Raw material balance
Sawlogs for general use by GOST 9462-88 is used for manufacturing. Raw material balance for a year is shown in Table 6.6. It should be mentioned that in the first and second stage the capacity of sawmill and wood processing facilities is equal. However, in 2015 the enterprise is just launching the production and  is reaching its designed capacity, raw materials consumption and volume of output will be less this year (first stage).
          The production is launched from 2015 when the firs stage of Vytegra site comes on-line (Table 6.7). In 2015 the enterprise's processing volume gradually grows. In 2016 the second stage of Vytegra site is launched and the production reaches he designed capacity with a volume of processing at 117 thousand m3 of birch sawlogs. Until 2017 inclusive the enterprise operates in two shifts while accumulating production experience and establishing contacts with raw materials shippers and buyers. In 2017 the enterprise invests into the expansion of capacities allowing to launch the third shift of wood processing. Inn 2018 the third stage is launched reaching a processing volume of 175 thousand m3 of birch sawlogs.
              Net cost of the production is based on expenses for raw material, energy and pecuniary resources, payroll fund and other expenditures.
6.2.4. Thermal and electric energy production
The project involves a construction of a thermal power station consisting of one generating unit with a boiler plant for wood chips combustion, one condensing steam turbine and associated equipment. The generating unit produces 7 MW of electric and 26 MW of thermal power:12 MW of hot water energy for timber drying, 2 MW of steam energy and 12 MW of combustion gases for the biocoal pellets production. The thermal power station starts to generate energy in accordance to Vytegra site needs from 2016. Round wood (technological raw materials, pulpwood) and wood processing wastes are used for energy generation.Для генерации энергии используются круглые лесоматериалы (техсырье, балансы), щепа и отходы лесопильно-деревообрабатывающего производства.
Net cost of the production is based on expenses for raw material, pecuniary resources, payroll fund and other expenditures.
Drying area schedule:
-
working days a year - 330.

-
number of shifts — 3.
-
shift length - 8 hours.

7. Organization plan

The concept of the project implementation implies the construction of the enterprise on the turnkey basis and its exploitation.


The strategy of the project rimplementation sets promising development directions allowing to combined the main stages of the project implementation into a unified scheme.

At present time the project is in the final stage of feasibility study. The next stage includes  gaining of TU (technical conditions) and  conclusion of contracts for connection to utility networks, carrying out engineering and research  studies, project works, state expertise, organizing raw wood supply, specification of the funding scheme for he project. The stage is concluded by receiving essential funding for implementation of the project.

In the second quarter of the year prepayments for equipment production and shipment are made; the stage concludes by the successful completion of starting-up and adjustment works with the prodiction of the first batch of goods according to the order of priority.


Operational stage is launched from 2015 (and continues simultaneously with the investment stage till 2018). The first stage (sawmill and wood processing with a boiling plant for own needs) is launched in the first quarter of 2015, the second stage (other production faciliies) are launched in the first quarter of 2016, the third stage (sawmill and wood processing production expansion with the third shift introduction and doubling of the bio-oil output) is launched in the firs quarter of 2018. The off-site infrastructure, on-site engineering networks, communications and facilities and auxiliary units will be operational by the launch of producion process.

8.  Financial plan
Essential source data and assumptions

The project calculations are made in accordance with the current Russian legislation in force with the following main conditions and assumptions:
· forecast period - from 2013 till 2027, calculation step — 1 quarter;
· primary currency for calculation and results — thousand Euro;
· grace period for principal payment — for sawmill and wood processing equipment till 2015, for anything else — till 2016;
· in compliance with a conservatory approach the growth rate in post-forecast period is set to 0% to determine the margin safety of the project;
· terminal value is calculated by Gordon formula;
· the calculations are in forecast prices;
· loan interest rate is - 10% in Euro, letter of credit interest rate is - 7% in Euro;
· output volume of goods is equal to volume of distribution;
· tax planning is carried out according to Russian legislation, the rate of depreciation of property within the project is calculated according to Russian legislation.;
· the calculation of the project's efficiency indices is done for the invested and own capital;
· financial flow forecast is carried out in nominal terms;
· VAT refund for the operational expenses is done within 2 quarters.

Forecast financial accountability

Financial and economic evaluation of the investments includes calculation of revenue, production expenses, revenues and losses, prognosis of cash flows, schedule of borrowing and payments and calculation of the efficiency indices (including budgetary) of the project implementation. The specification of the financial and economic evaluation of the project with forecast financial accountability is shown in Tables 10.1-10.4.  
Key financial indices of the project

Efficiency indices of the project implementation are calculated for the forecast and post-forecast periods. Terminal value of the project is calculated through Gordon model basing on the cash flow of the latest forecast period.

Essential economic indicators of the project for the 2013-2027 forecast period:
· simple payback period – 7,4 years; 

· discounted payback period – 8,7 years; 

· discount rate – 9,7%; 

· internal rate of return (IRR) – 23,2%; 

· net present value (NPV) – 206,4 million Euro; 
· profitability index – 2,2. 
 NPV with terminal value - 518,0 million Euro (terminal value - 311,6 million Euro).
A conducted financial modeling confirms the efficiency of the project business idea considering all assumptions. The project reaches cost recovery within the forecast period which is confirmed by a designed business model.

Sensitivity of the project analysis
           Sensitivity analysis shows that the project remains cost-efficient through he forecast period (until 2027) if prices of the products drop by 35%, or the volume of distribution falls by  54%, or the raw material prices soar twofold, or the raw wood prices increase 2,6 times, or if the investment cost increases 2,5 times, or the external funding interest rate grows 4,1 times.
            Budgetary efficiency of the project
 Budgetary efficiency of the project on the forecast period till 2027 is calculated considering tax payments into the budgets of all levels. Net budgetary income resulting from the distribution of the project will make up to 190 469,24 thousand Euro, including: to federal budget -18 104,92 thousand Euro, in regional budget 207 623,23 thousand Euro, in local budget 950,93 thousand Euro. Discounted budgetary effect 88 928,03 thousand Euro (calculated basing on CB RF refinancing rate of 8,25% (from 14.09.2012)).
The plan of project funding. Evaluation of investment expenses

Total volume of capital expenses of the project makes up to 210,0 million Euro (without VAT) or 247,8 million Euro (with VAT). This sum includes investments into main production, infrastructure expenses on sites and expenses for auxiliary units.
              Overall amount of circulating capital for the investment period for the implementation of the project is 3,3 million Euro (without VAT) or 3,5 million Euro (with VAT).
Major part of the investments is made during the second year of the project realization (54%) because of the construction works and production of the essential technological equipment. Quarterly budget of the investment expenses for the project for the investment stage is shown in Appendix 3.
Funding procedure

The project is finances by own, borrowed funds and self-financing (revenues from operational activity), wherein the investor and the bank are involved in funding of the first and second stages of the project; the third one is funded trough self-financing.
The investor contributes 77,7 million Euro, external funding makes up to 155,2 million Euro (rate of external financing: loan 10% per annum, letter of credit 7% per annum in Euro) and includes:
· long-term loan of 54,1 million Euro,
· establishment of letters of credit with payment delay at a sum of 101,1 million Euro. Obtained finances are spent on project realization (projection works, purchase of equipment, construction and mounting works, forming of circulatory funds, etc.) Grace period for principal payment — for sawmill and wood processing equipment till 2015, for anything else — till 2016;
Scedule of funding by years of project realization is shown in Table 11.2.
External financing (Table 11.3) is spent on paying for a part of the construction and mounting works, part of the EPC contractor's services, part of the essential technological and auxiliary equipment for launching the first and second stages of the project. The third stage is funded through self-financing.

General directions of spending the investor's funds are projection works, part of the construction and mounting works, prepayments for essential technological and auxiliary equipment, sustaining the directorate of the enterprise under construction, paying for EGAP and part of the EPC contractor's services, formation of circulating capital. The third stage is funded exclusively through self-financing (by operational activity).
SWOT-analysis
SWOT-analysis includes the analysis of the internal characteristics of the future enterprise (its strengths and weaknesses) and external opportunities and dangers which may come from competitors, suppliers, customers, governmental bodies and society.
	
	Strengths
	
	Weaknesses
	

	-
Clear strategy of project realization
-
The enterprise is located in the most developed part of the country with the most lucrative, growing regions close to the stable European timber markets.
-
The enterprise is located in a forest region which allows for a cheap supply of raw wood for the industry.

-
New modern equipment enables the production of a wide range of the high-grade products and save on the production scale.

-
The technologies of the project are new and state-of-art which allows to get deep-grocessing products with low operational expenses.
	- It is essential to provide an uninterrupted production as they are closely bound: an the enterprise is a interdependent complex of industries. Consewuently, a drop in biocoal pellets production may put the thermal power station to a halt.
-
Sales of the manufactured goods greatly deend on export markets.
-
Markets of bio-coal pellets and bio-oil are on the formation stage which dictates an active marketing influence on the consumers.

	
	Possibilities
	
	Threats
	

	- Bioenergy markets grow and in Europe grows the competitiveness for biofuel frow raw wood materials.

-
The market of glued materials is on the stage of growth.

-
Initiatives for energy generation from renewable sources will lead to a substantial growth of the biofuel market. (including biocoal pellets and bio-oil).

-
Fuels and lubricants price increase may lead to an increased bio-oil competitivity.

-
A surge in ecologic responsibility leads to na increased demand for natural wood production in construction and furniture making.

-
Realization of the EU “sulfur” directive leads to increased liquid biofuel consumption on transport in Baltic and North seas.
	-
Continuing crisis effects may lead to a slower that it is forecast  growth of furniture and construction markets which may lead to an increased competitiveness on the enterprise's target markets.

-
Growing fuels and lubricants prices may lead to increased wood material prices and downfall in product realization revenues on detached markets.

-
It is hard to find trained labour force and management personnel during the construction and exploitation periods.


Analysis of risks
              PESTEL analysis was conducted to reveal possible risks of the project realization: unstable forest legislation, an increase of capital project expenses, growth of competitiveness on timber markets, possibility of delays and cancellation of funding, growth of prices on raw materials and  energy resources, economy recession, social risks, differences in jurisdictions of the project initiator and project participants.
