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Executive Summary 
The biomass for energy market in Europe up to 2020  ( due to carbon reduction policies) is set to double or triple in size. The effect of such a large jump in demand already has started to pull biomass resources from around the world to Europe.  Also, now as  Ukraine and Europe are no longer willing to continue their long term dependancy on Russian gas, this will  further increase the  demand for biomass and cause inflation due to under supply. In Ukraine, where the swap from Russian gas to biomass for heat can be a 50% reduction in cost, the internal market in the next few years will experience rapid growth providing exciting opportunities for in country biomass suppliers. 

Ukraine has massive biomass potential that has been repeatedly identified on the world market but so far, attempts to unlock this potential have only been successful in parts, and the large part of the market remains untapped. This untapped biomass potential has been evaluated at up to 33 million tonnes of unused agro waste (straw) and several  million tonnes of unused forest residues1.

Straw in Ukraine is the one of the biggest perspective biomass energy markets but at the same time is a very difficult resource to unlock in traditional methods. Straw is very aggressive and hard to process  profitably in its natural form , however once torrefied, it becomes a different material that is easily processed with many more advantages. This allows us to have a unique advantage in Ukraine as this technology if brought from outside Ukraine is too expensive for farmers to consider buying and using, and our co-operation allows them to make equivalent profits to traditional straw pelletizing  without heavy capex risk and drains on management time.
Torrefaction is the process of low oxygen roasting of a material to upgrade its properties.

#bio with its own in-house developed torrefaction technology to convert agricultural and wood waste into biocoal in Ukraine,  can exploit an underdeveloped, fast growing market and gain a large share (30%) of it. We will be the market leader in the supply of biocoal (torrefied biomass) produced from Ukraine initially and then CIS and will be a technological leader exploiting secondary markets around the world, selling our process knowledge and designs of equipment.

Torrefaction is the big technological game changer in the world biomass market and the product it produces, biocoal, or torrefied biomass, is widely regarded to be one of the most promising and virulent emerging markets. Many parties predict that, in the next few years, once torrefaction is established in large scale, most biomass production will migrate to producing a torrefied end product. Torrefaction offers the following advantages to traditional pelletizing and briquetting,  overall equipment is cheaper to produce and run,  #biocoal uses less external energy to make, can be stored outside like coal, is 25% cheaper to transport (has 25% more energy per tonne),  and is more economical for power companies to convert to energy that traditional biomass. 

#biocoal will become a recognized and trusted brand with larger power company utilities in Europe as well as with other end users, with a tried, tested and approved product giving the confidence for many new substrate suppliers to partner with us at low risk and guaranteed off-take.
There will also be opportunities within the first five years to develop biocoal production into the areas of sunflower husks and low grade forest waste, as secondary processes once the technological process of torrefying straw is mastered.

 _________________________
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 HYPERLINK "http://www.uabio.org/en/news/uabio-news/1552-uabio-position-paper-7" \n _blank
- Ua bio report -http://www.uabio.org/en/news/uabio-news/1552-uabio-position-paper-7
And on top of the above, we expect that there will be opportunities to strike lucrative technology licensing agreements in other parts of the world such as North America, Africa and Australia.

Other torrefaction developers around the world have invested very large amounts to develop mainly   wood based torrefaction technologies they hope to sell later. We have our own technology based on straw (which is abundant in Ukraine) and a development path that generates income rather than requires high risk long term investment. In simple terms, we establish and run production as a profitable business and from that enter the market of selling machines and licensing technology using the process knowledge we gain from our operations. 

For rapid expansion, partnership with larger agro players in Ukraine is essential and we already have our first outline agreement for up to 500 000 tonnes of waste from a major player in place, and agreement no 2 with a second player for 150 000 tonnes of straw, and a third for 30 000 tonnes of straw.
Our proof of concept plant is operating  and this stage  comes to a close on July 1st 2014.  From there we  are ready to move straight into the development and exploitation of a first commercial plant to be operating by the end of the year. 
Protection of our intellectual property via registering a patent has already begun (6 month proceedure).

From here, we will strike partnerships with eventually 3 or 4 differing agricultural companies and install 35 plants over 4 years (capacity 2 tonnes per hour) across Ukraine. These plants will work 7300 hours per year, and with the initial first plant, will produce ½ million tonnes of biocoal from 650 000 tonnes of straw.  Our co-operation model is simple, farmer produces the straw and allows us a space for operations with power and water,  we install our equipment and process the biocoal at our cost,  the selling price is then split between the parties. The selling prices is the final price minus the logistics cost from the farm. Using this method, we can lever all the farmers' local skills and knowledge to implement an effective and fast rollout stage. 

Our installations will supply  electricity and heating plants in Poland, in countries bordering Western Ukraine,  and users who trade through the ports of  Klaipeda,  and Black Sea ports.  Each tonne of biocoal will contain 21.25 GJ energy (based on using wheat straw) selling at approximately 5.29 Euros or higher per  GJ. After 15 years from biocoal production alone, #bio can be producing Earnings Before Interest, Depreciation, Amortization in excess of 20 million Euros with a gross turnover of 54 million Euros. 

It is expected that biomass selling prices will rise above the rate of inflation in the next 5 years further enhancing profitability.

The project has two stages of investment, the current stage requiring 500 000 Euros to establish the first commercial plant and at implementation stage a second key investor for approximately 8 000 000 Euros.

At present Investor no 1 is sought and from there the process to select the exact financing and equity required for Investor no 2 for the remainder of the 5 years will be finalized and the search commenced. Within our desired options to investigate fully as we move forward is European Export Credit where we may enter into negotiations with say Polish or Czech manufacturer to make the core steelwork, import the common components and assemble the final product. This would then allow export credit to be applied for through respective schemes in the European country possibly allowing credit of up to 90% over a period of 5 years at low interest rates (compared to taking credit in Ukraine). 

In this type of scenairo, investment equity would be greatly reduced and considering the strength of our key investors and their social/professional circles, equity financing maybe practical to be raised through crowdfunding platforms which would greatly decrease the cost of capital. 

#bio will primarily be a European  holding company with a Ukrainian operating company.  The European holding company will allow easy sale after 5 years or IPO.  All structures and arrangements of course will be subject to expert advice and cross checking for optimal structuring.

The production will be spread across Ukraine and will supply large numbers to differing markets using the following routes – Rail to Klaipeda (large well established biomass trading point), rail to Polish market ( 2 established crossing points for biomass allowing exchange into Polish rail vehicles),  Black sea ports for export to Turkey or Southern Europe,  water transport up Danube to neighbouring countries with biomass to energy facilities. 

Using several suppliers and several markets will considerably lower the risk of any  rapid market changes, or problems with suppliers presenting a severe threat to the overall business. In addition the equipment will be located in shipping containers placed loose on the ground at temporary locations near to the production of the biomass, which can be easily and economically relocated to new partners in Ukraine or even outside of Ukraine if facing major threats to the business in any form.

After 3-4  years of operations in the field with equipment, #bio will be able to exploit secondary markets around the globe either by selling equipment for use by others and/or by licensing the technology. 

Our first direction is to process straw to biocoal to exploit the massive unused resource in Ukraine but we will silmutaneously keep developing solutions in other biomass waste products such as sunflower hulls and wood chips to allow rapid  exploitation of any promising opportunities.  In simple terms, changing the waste stream that is used to make biocoal from straw to woodchips or hulls is not a major change in direction, just a re-arrangement of the intake process. Biocoal is essentially the same result to the end user, just with slightly different properties. 

Whilst we are developing supply chains, we will stay actively involved in research and development of the technology to ensure that our operating experience and research makes our technology constantly improving and ensures we always improve our processes for greatest efficiency and profitablity.

By taking the full role of supply chain developer, our knowledge and value will not be isolated to one section of the process, such as a unique machine or technology that can be stolen or copied but will be a mixture of technology, improving processess and building ongoing partnerships that can be repeated. By building sustainable and solid value in the company, exit by resale or IPO after the initial five years will provide attractive returns on the investments.

In the case of major upheaval  or change within Ukraine, having mobile resources working with one than one partner, #bio will be able to relocate production to stable areas and under extreme change, relocate the business to a neighbouring country such as Romania or Bulgaria to replicate the model.

#bio and biocoal will be far more successful in operation than traditional models:-

Straw is an aggressive and expensive material to process in capex for equipment and processing costs – traditionally – # bio changes the structure of the material to use economic equipment to process in capex and operation.

#biocoal can be stored outside like coal meaning savings in storage for #bio and its end customers 

#biocoal has 25% more energy per tonne than equivalent pelletized biomass  meaning cheaper transport 

#biocoal takes 50% of the energy of traditional biomass to grind at power stations

#biocoal can be co-fired with coal at higher percentages than traditional biomass and with less money spent on adapting the firing.
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Outline of biomass market in Europe and Ukraine
As Europe has sought to reduce its carbon footprint and set new stringent targets to reduce carbon emissions, the market for burning biomass has flourished. Compared to the investments required for wind or solar,  the burning of biomass has always provided a cost effective and immediate method for reducing carbon emissions, especially when used in direct replacement of coal. 

Over the last decade, large quantities of power stations and  combined heat and power plants(CHP) have been built in Europe, providing a steady and growing demand for long term biomass supplies.

Within Europe, it is accepted by many sources (IEA, Poyry,etc) that there is already a major imbalance between supply and demand, and that this imbalance will only grow larger towards 2020.

Using an average Rotterdam trading price for pellets from end of 2011 at €128 per tonne, and the current size of the European biomass market of  5.6 million tonnes , the value of the European biomass market can be estimated at €716 800 000 per year. This is predicted to almost double or triple  by 2020.

  It must be noted that logistics play a key  role in this industry, and whatever the size of the overall market is, the only really important market is the one that can be supplied at an economically feasible logistics cost. 
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The 20/20/20 targets ( a set of agreed measures for carbon reduction and more green energy in Europe)  will require even more bio-energy production (along with other renewables, biomass should make about 50% of the target). Most of the utilities active in the above-mentioned countries (Electrabel, RWE, Drax, EON, Vattenfall and DONG Energy) have plans for full biomass power plants, driven by the C02 intensity of their assets and by increasing indirect costs for coal that can be substituted by biomass. The projections from Eurelectric/POYRI, and the NREAPs refer to a future consumption of biomass of up to  2350 TWh (or 210 Mtoe) by 2020, which is more than double the current position, and over 5 times larger than 5 years ago.

On the medium-term, such a large demand can't be fulfilled only with the local production/availability. Countries having a significant shortage of biomass will not be able to find their biomass in other EU members states as other countries also need their own biomass for their own target. But those countries like Belgium, the NL and UK can take advantage of their large port infrastructure to organize efficient import supply chains based on biomass pellets. 
Analysis of biomass use/production in European countries -2008[image: image3.png]ata
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Footnote- According to Polish Govt figures released April 2013 – Polish biomass consumption is already grown to over 2 million tonnes
Consumption of pellets in the European Union steadily increased from 3.8 million tons in 2005 to 9.8 million tons in 2010. It is expected to double by 2020 up to 24 million tons, of which 11 million tonnes are expected to be imported. The major part of the pellet production is thus exported to Europe, where there is the greatest demand. 

Global flow of biomass pellets 
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Whilst the preference within the European market has been towards wood pellets, at least until the present day, , market participants' behaviour has already shown that where wood pellets are not available, utility companies move towards all types of biomass pellets.

Within Poland, bordering Ukraine, there is a commitment for power companies to generate 12% of their electricity through renewables which at present is nearly all biomass. The mechanism is for renewable energy generated green certificates are issued, and if the quota of green certificates for a generating company is not met, they have to pay a fine. These mechanism have lead  price of biomass in Poland is €110 per tonne at the power station gate for the biomass. Biomass is becoming more a global logistical equation and this mechanism has lead to a sharp increase in imports from the world market to meet it.

To enable Poland to meet its commitment towards 2020 (20% reduction by then in carbon emissions), the percentage of renewables will increase each year by 1% until it is at 20% at 2021.

At present biomass production in Ukraine was recently stated by Geletuka at Polish Biomass Forum in April 2013 to be 800 000 tonnes with 80% being exported. 

Description of torrefaction
Biomass is expected to play a major role in the transition to sustainable energy production. Even from the National Renewable Energy Action Plans of the member countries of the EU, there are plans for 18,8 % of the total renewable energy production to come from biomass, with the overall share of renewables by 2020 set at 34.3% .

Biocoal can be used for large and small scale energy production. However, biomass and wastes are difficult fuels and most thermal conversion processes have very stringent fuel specifications which are difficult to fulfil with biomass (residue) streams. For co-firing in coal-fired power plants and gasifiers, a very small particle size is required. Normal  biomass is tenacious and fibrous, which makes it difficult and expensive to grind. The limited grindability of biomass is one of the limiting factors for the introduction of biomass on a large scale. Further, the characteristics with regard to handling, storage, degradability and energy density are not favourable for biomass.

Previously the best method of processing biomass was to grind and dry it and make pellets or briquettes which were more energy dense per cubic metre and easier to handle. However, such pellets still could not be kept outside and stored/handled in the same manner as coal, making logistics more expensive than for coal.

At present, conventional biomass pellets are amongst the most desirable solid fuels to be used in biomass-to-energy conversion chains. Their uniform shape and relatively high volumetric energy density is advantageous in transport and logistics and in their conversion into energy products such as electricity and heat. However, they require dedicated, closed storage and direct co-milling and co-feeding with coal is limited to a few percent share only. Moreover, the production is costly and energy consuming, particularly  for biomass feedstock other than clean sawdust. 

Torrefaction is a biomass upgrading technology that can be applied to address these issues. Torrefaction is a mild thermo-chemical treatment used for the upgrading of biomass into a high-quality solid fuel. It is performed at a temperature between 200-300°C and carried out in the absence of oxygen. 

Upon torrefaction, the hygroscopic and tenacious nature of the biomass is largely destroyed, with the degree of destruction depending on operating temperature and residence time. Further, the torrefied biomass has become more resistant against biological degradation and more easily grindable. These properties make torrefied biomass an attractive feedstock for fuel pellets and granules. From the main constituents of biomass, mainly hemicellulose is decomposed during torrefaction, leaving cellulose and lignin virtually intact (considering mass loss). Hence the lignin content of torrefied biomass is significantly higher (5 to 10 %-points). This potentially enables the production of high quality fuel pellets from raw materials other than currently economical feedstock, such as sawdust.
Advantages of torrefaction 
· Every tonne of #biocoal has 25% more energy than traditional biomass pellets. 25% more energy = 25% less transport costs.

· Torrefied biocoal is hydroscopic (water resistant), and can be stored outside like coal, reducing costs at all stages. 

· Torrefaction allows the densification to final product to be carried out with far cheaper equipment and less external energy use in comparison to traditional pelletizing.

· Torrefied biocoal is far easier to use as a co-firing fuel with coal for utility companies. It burns betters and takes 50% less energy to grind before burning compared to traditional straw pellets.

[image: image8.jpg]



Market sectors for torrefaction production 
Any biomass with a moisture content below 50% can be considered for torrefaction but the three main sectors in order of importance, we are examining, are straw (wheat, barley  and corn), sunflower hulls and  wood waste (chips).  Other possible considerations are sunflower stalks and wheat fines (the waste from screening the wheat grain at final collection), as well as corn waste from the cob.

As the commercial European electricity and heat  market moves forward and tries to reach the 20/20 targets, market participants are realizing that it is impossible to meet this demand with clean wood waste. The market and the main players will take “dirtier” feeds like straw and normal conditions dictate a slight drop of 5 euro per tonne for these type of feeds. However, when these substrates are torrefied, they go from being a substandard biomass product to a greatly improved and more sought after biocoal product. As a result, international figures on the current usage of each substrate are not very relevant, and we should focus on the overall biomass need in Europe.

Outside of Europe, there are secondary markets in Turkey where areas without good grid connections rely heavily on imported biomass to produce heat and power. Whilst no definite figures are available at present, trading offers for buying biomass have been regularily observed at pellets.com.ua  which is a portal for trading biomass.

Straw 
Straw is a  relatively unexploited biomass sector in Ukraine.  Despite being listed by the OECD as one of the four most prospective sectors for investment in Ukraine2 , relatively little capacity is utilized.  Sec biomass in Ukraine1 have estimated that there is currently a harvestable capacity of 31 million tonnes in Ukraine .  This figure can increase as agro companies expand their operations in Ukraine and introduce efficiencies which lead to higher crop yields and higher straw yields per acre.

Straw is one of the more difficult substrates to economically harvest, as it requires expensive harvesting and collecting equipment , along with a very intense and short period to collect coupled with the correct weather. And due to its very large mass and low density, it cannot be economically transported very far. Normal distances for transportation vary up to 50km, with 25 km being the preferred distance. Yields can vary from year to year depending on the harvest, the success of the collection and good management. On top of that, pelletizing equipment currently falls into two categories. First, high quality specialized equipment such as CPM, which is reliable, but carries high capex and high running costs in electricity, oil , remanufacturing the dies, and general maintenance. With such high costs, in order to be effective, this equipment has to run most days of the year on average 22 hours a day,  which is hard to achieve if straw yields are varied and hard to predict. On the other hand, the second class of equipment consists of cheap adapted feed pellet systems which are characterized by very high levels of unreliability and break down time, and which can spend inordinate amounts of time not producing anything.

But the positive side of the above is that if torrefied biocoal from straw can unlock the economic equation of production and allow previously unused capacity to enter the market, expansion can be fast and agro partners will not be hard to find. 

______________________________
1- Ua bio report -http://www.uabio.org/en/news/uabio-news/1552-uabio-position-paper-7
2 (http://www.oecd.org/document/9/0,3746,en_2649_201185_49466825_1_1_1_1,00.html
The exact amount of the quoted 33 million that can be harvested economically heavily depends on farmers wish to get involved  and the logistical cost between the source of production and the end client's location. Road transport in general is limited in attractiveness due to its high cost. Rail transport in general is viable if transported in full loads of minimum 20 wagons and so is water transport by barge or ship . 

We have had good interest from several agro players and  we already have an outline agreement with one major player who has over 150 000 tonnes per year of possible straw production., and now a second  player with over 100 000 tonnes of straw capacity. This straw production can be spread out across Ukraine meaning that some of it may be logistically challenging  but we have found a large number of agro holdings that could become partners, each of them bringing serious capacity onto the market. This, in turn, will attract large European electricity producers, who are desperately chasing large long term takeoffs, which our venture could offer by effective supply chain management.

Co-operations will be formed with 4 major agro parnters, for the first commercial plant, the partner has all necessary equipment in place to produce straw immediately  . For ongoing plants, either the farmer will buy the balers/bale catchers and receive the same 50% of sale price or their share of the sale price will be reduced to 35% if # bio continues to fund the purchases. 
Competing ventures in straw, have set themselves up as seperate businesses, with their own independent premises, all their own equipment and proceeded to buy harvesting rights for straw from the local area. So far there have been two such large ventures in the Vitnitsa region and both have taken up to two years to set up the necessary agreements and logistical chains to bale the straw and effectively collect and bring for processing.  And each plant has a large proportion of capital tied up in fixed assets on site. 
This illustrates the inherent weakness in traditional arrangements that the ventures have to buy expensive equipment such as tractors and the like that are only used heavily for very short periods in the year. And then to man all the extra operations in the busy collection times these ventures have to recruit staff and labour in those areas. 
Our equipment is mobile, and therefore negates the risk, if an agro partner should suffer problems or have an unexpected change in attitude. By partnering with the farmers it allows us to use equipment within their fleets that is standing idle at the key straw collection times and also allows us to use their tried and tested local management skills to handle a very intense operation over a short period. The alternatives of setting up compeletely independent operations would lead to far more work, investmrnet, risk and considerably slow down the abiltiy to roll out a large operation across the desired 35 plants.  
Current state of  the torrefaction market 
Below is a list of international developers in torrefaction.
	Developer 
	Technology
	Technology supplier
	Location 
	Substrates 
	Website 

	Topell Energy BV (NL)
	Torbed
	Torftech Inc (UK)
	Duiven (NL)
	Wood
	http://www.topellenergy.com/

	Stramproy Green Investment BV (NL)
	Oscillating belt conveyor
	Stramproy Green Technology NL
	Stewijk (NL)
	Wood
	https://www.youtube.com/watch?v=IzkYQImsc5s

	4 Energy Invest BV
	Unknown
	Stramproy Green Technology NL
	Amel (BE)
	Wood
	

	Torr Coal BV (NL)
	Rotarty Drum
	Unknown
	Dilsen Stokkem BE
	Wood
	http://www.torrcoal.com/

	Thermya (FR)
	Moving Bed
	Lantec Group SP
	San Sebastian (SP)
	Unknown
	

	ECN (NL) Vattenfall (SWE)
	Moving Bed
	Unknown
	unknown
	Wood, agro waste
	

	BioLake B.V.\(NL)
	Screw conveyour
	BioLake
	Eastern Europe
	Wood and agro waste
	https://www.ecn.nl/

	EBES AG (AT)
	Rotarty Drum
	Andritz AT
	FrohnLeiten (AU)
	Wood and agro waste
	

	Atmosclear (CH)
	Rotarty Drum
	CDS UK
	Latvia, New Zealand, US
	unknown
	http://www.atmosclear.org/

	BioEnergy Developments North AB (SWE)
	Rotarty Drum
	Unknown
	Q-vik (SWE)
	wood
	http://www.bioendev.se/

	Rotawave Ltd UK
	Microwave reactor
	Group's Vikoma
	Terrace British Columbia CA
	wood
	http://www.rotawave.com/

	Integro Earth Fuels LLC (US/NC)
	Turbodryer
	Wyssmont (US/NC)
	Roxboro NC
	Wood and agro waste
	

	Agri Tech Producers LLC (US/SC)
	Belt reactor
	Kusters Zima Corporation (US/SC)
	Unknown
	Wood and agro waste
	http://www.agri-techproducers.com/

	Torrefaction Systems Inc US
	Unknown
	Berex International (US/MN)
	Unknown
	Wood
	

	New Earth Renewable Energy Fuels Inc (US/WA)
	Fixed bed/Pyrovac
	Pyrovac Group (CA/QU)
	Unknown
	Wood
	

	Zilka Biomass
	Steam Explosion- not Torrefaction
	Unknown
	Crockett, Texas, US
	Wood
	http://zilkha.com/

	WPA CA
	Unknown
	Unknown
	Unknown
	Unknown
	


The most relevant potential players to the Ukrainian market so far have been BioLake and Zilka who both have sent representatives to try and sell equipment (Biolake) or form partneships (Zilka), but these two players have shown no real activity on interest in entering the Ukrainian market lately. The market as a new emerging market is hard to monitor with traditional methods, as many regard their schemes as very commercially sensitive until established. It appears that many players are primarily working on turnkey solutions with strategic partners initially rather than on supplying equipment to an open market.  

At one point it was reported that Rotawave had sold their technology to a United States biomass developer for 20 millions USD  , but this same biomass developer announced a similar deal with Agritech  (torrefaction developers) a few years before.

On discussion groups on Linked In (Biomass Torrefaction GVB), many potential biomass developers have complained that equipment suppliers/developers do not respond to many enquiries, which would give the impression that a lot of the market is over-reporting its own progress to generate interest in their companies and their products.

It seems that Biolake have found no success here yet, probably because the equipment for a plant that can produce 48 000 tonnes a year at 4 Million Euros is too expensive once the “ in country risk” of Ukraine and final energy prices are factored in.

Zilka, whilst not offering torrefaction (and no energy densification), do have a steam explosion process that allows black waterproof pellets with very low moisture content to be formed. It is believed that this process has been test-burnt at Vattenfall in Europe in a 3000-ton successful run. They have approached partners in the Ukraine and are planning to fly perspective partners to the US to show them their facility. They are mainly targeting straw partners who are active in straw pelletization already or who have access to large unused resources in straw in large agro holdings in Ukraine and wood in Belarus. However, so far Zilka have only really worked with wood on a commercial scale in the US. Their process also requires a natural bitument which is a by-product from paper production, and it is unclear where they can economically source this on the more remote sites. Their representatives are considering many countries for possible partnerships across the CIS. Their business model is based on the farmer supplying the straw (and buying the necessary equipment to produce it),Zilka supplying black box sealed technology  and profit sharing  from Joint Ventures.
End markets and clients for torrefied biomass
Logistics to the  end customers is a key factor in all biomass production  ventures. If there is not an economical route, and economical loading and offloading, even if the end user is prepared to pay a premium for a torrefied supply, the venture could easily not be viable. In the next few years, the Ukrainian market for biomass and especially biocoal  will grow,  and will open a  lot of new opportunities, which will lead to higher profit margins, due to lower logistical costs.

The biggest potential market for biocoal consists of the major European Utilities who agreed biomass sourcing policies en masse to meet their environmental commitments by 2020 by replacing coal burning with biomass.

For all production on the western and north western border, exporting directly to Poland by train provides the most promising market. The market is well formed and under supplied from local sources with steady growth to 2021 under Polish renewables policy.

For the south western corner of Ukraine, at Ismail , there is possible access to the Danube and this opens up economical routes by barge to power producers in the locality of the Danube such as Hungary, Austria and  Bratislava . 

For all locations close to the black sea,  sea transport is feasible to, Turkey,  Southern Europe  and possibly with the right type of vessel to other parts of Europe, including Britain and Rotterdam. 

For the North East, logistical routes by train through Belarus and up to the port Klaipeda are feasible and these open up a whole new set of customers in Sweden and  Denmark where demand is high.

There has been wood chip trading into Turkey, so it is possible to look at possible end clients there that would be interested in a high energy density fuel that can be stored outside.

We have conducted outline talks with DTEK about the possibility of using biocoal in the future in order to allow old coal-fired power stations to survive longer by reducing their negative impact on the environment or even to convert fully existing coal plants into plants fuelled by biomass. This is more of a long term perspective and we will keep investigating it as time progresses. 

The internal pellet market for Ukraine is growing steadily as a result of efforts to diversify away from Russian gas. Whilst we do not foresee sufficient demand at present or in the short term future, the perspective of a local pellet product that can be stored outside will in time prove attractive to customers. As a result, as a long term strategy aiming both at bringing new sources of revenue and at diversifying our dependence on a specific market, we will work on fostering growth of the local market. 

Outline interest has been shown by companies who are working with finely ground wood flour as fillers in thermoplastics. These companies have found that wood flour from torrefied sources adds an inherent waterproofing characteristic to the thermoplastic, which was absent with ordinary wood flour. They have indicated that whilst their demand would be seriously lower than that of power stations, they would be willing to pay a premium per tonne for the right product
Key figure analysis
Analysis is not difficult, biocoal will sell initially at the same price per GJ as existing biomass equivalents. Which is 110 Euros at a power station gate in Poland, 90 Euros at the border and 110 to 120 at a main port.

We have taken the Polish prices from straw trading prices and sunflower husk pellet prices that have been recently trading.

Selling prices at Baltic Ports and Rotterdam are taken from figures published by Argus Trading obtained as sample data in 2 month sections. 

Where there is a possibility for users to burn straw pellets (where they have the capability to deal with the slightly differing properties from wood) the markets have traditionally behaved on bulk deals as 5-10 Euros below best wood prices when calculated on an energy per ton basis.

Key figures used in the business plan are Polish power station gate  - 110 Euros for normal straw pellets, therefore for high density biocoal – 110 * 1,22 = 134,20 Euros. 

Baltic Seaport – 110 – 120 Euros  for standard straw, therefore 134 to 146 Euros .

But for prudence the lower figure has been used throughout. 

Logistics are difficult to estimate without specifying the exact source of production and the end user but should always be limited to max 35 Euros. 

Using Viking Train (a three country freight train agreement), containerized biocoal can be sent from Kyiv to Klaipeda for   23 Euros per ton.

	From 
	to
	20 ft container
	tonnage
	customs checkin/ton
	Logistics price per ton
	 

	Kyiv-Liski
	 to Klaipeda
	447
	21,8
	1,79
	22,29
	Euros 

	Kharkov-Liski
	 to Klaipeda
	544
	21,8
	1,79
	26,74
	Euros 

	Dnepropetrovsk-Liski
	 to Klaipeda
	575
	21,8
	1,79
	28,17
	Euros 

	Nikopol
	 to Klaipeda
	585
	21,8
	1,79
	28,62
	Euros 

	Zaporizhzhya-Levoye
	 to Klaipeda
	595
	21,8
	1,79
	29,08
	Euros 

	Lugansk-Liski
	 to Klaipeda
	622
	21,8
	1,79
	30,32
	Euros 

	Odessa-Liski
	 to Klaipeda
	624
	21,8
	1,79
	30,41
	Euros 

	Odessa-Port
	 to Klaipeda
	628
	21,8
	1,79
	30,60
	Euros 

	Illichivsk-Paromna exp.
	 to Klaipeda
	629
	21,8
	1,79
	30,64
	Euros 


In assessing other feasible sites with possible partners we have obtained quotes from Cherkassy region at  a site at Zolotanosha to Polish crossing point for bulk haulage on Ukrainian state railways which came out to 221 UAH per ton in 69 ton wagons
Although we will offer the farmer a range of possible co-operations with differing profit levels for the sake of financial planning we have picked the simple model where the farmer brings the straw to the central processing point and covers it with tarpaulins.

In this model the selling price minus the logistics cost from plant to customer is split. In the other models ranging up to the model where the straw rights to harvest are brought, the price paid to the farmer is the same but minus the direct costs for . #bio  plus a small manangement margin on top.

Each possible co-operation with a farmer would be subject to a rigorous check on logistics and any other co-incindental or site specific costs before proceeding to ensure that only the best and most profitable options are proceeded with. 

Logistics and export 
Virtually all business plans for biomass ventures are based on exporting large quantities to neighbouring countries. The success of such ventures is in large part dependent on finding a customer who will pay market price and is not a speculative biomass trader ( buying low and selling high) and who can be supplied at a reasonable cost for logistics. 

Major considerations with logistics are the following: 

· Rail – Ukraine has a different gauge railway from Europe, so all loads have to be transferred at the border. Rail transport can be economical and relied upon only if loads are handled as full train loads of say 10 or 20 wagons, representing 69 tonnes per wagon. Loading will be a key factor, which might be dependent on how the final product has been designed, whether it can be loaded in a similar fashion to grain, or blown like pellets or loaded like coal. 

· Shipping – It is one of the most economical methods, but exact costs will very much depend (apart from distance) on ship/barge  size, loading facilities, and insurance classification of load. 

· VAT – At present, bio pellets and briquettes are excluded from VAT on exports. As a result, we expect that the torrefied bio product will also be exempt. If the exemption were removed or not applied, it would result in straight cash flow problems and we will face a timing risk, as we would need to wait  to get VAT credits back from the Ukrainian government. 

· Export size: Too high a trade in any one product from a single firm at the border would attract unwanted attention. If we were to reach such a volume of business, we would put in place mechanisms to export under differing ventures and avoid such attention. We believe that,, by the very nature of our business, using several Joint Ventures and benefiting from the political cover of some of our partners, we will enjoy inbuilt insurance against raiders or other attacks against our business. 

. 

Terms of co-operation and joint venture 
Any biomass venture is heavily dependent on stability of supply in terms of cost and reliability. Across the world, ventures that have failed to address this have suffered heavily after the projects were installed and biomass supply has either failed to be there or has risen dramatically in price. 

The only ventures that will succeed in Ukraine are those in which either the developer  owns the substrate feed, or a joint venture is established between the feed supplier and the biomass producer, thereby protecting the margins of the biomass venture as a failure would represent a significant cost for the feed supplier.
Straw 
Two models are to be offered to farmers. 

Farmer produces all the straw,and receives have the selling price at the farm gate. 

Second model is #bio buys the extra agro equipment for the above and the farmer receives 35% of the farm gate selling price .

#bio is not interested in buying harvesting rights or setting up complete straw harvesting operations, these are the existing skills of the local farming team and they also have the ability to use equipment such as tractors and trucks from their own fleet for the very busy few weeks of straw collection.

By profit sharing and partnering we can make a fast growing, sustainable and manageable model. 

We will target 4 key customers and for the first plant offer enhanced terms, with low risk (#bio will split the farm gate price and fund the baler and bale catcher) , and revert to normal condition on subsequent plants.

Using this method in the first year or so, we can make the key partnerships that over the coming years can deliver the necessary ½ million tons of production, using repetition with trusted partners. 
The mentality of the farmer has to be taken in to consideration. At present, they can attempt straw pelletizing but it is not an easy undertaking, otherwise many farmers would already be investing in such operations, and they are not. Starting a straw pelletizing venture requires large initial capex, and presents a lot of variable risks, so many feel that the money they raise for such an operation could easily be spent on improving normal farm operations or equipment and earn a more predictable return.

But under cooperation with #bio, they are investing in equipment that is common to farming, they write it off over five years and their task is easy to understand.  Should anything go wrong, it is easy to resell the equipment and close the venture without great loss.

#bio will agree on an outline straw production plan with a farmer for five-year periods, with conditions that allow for some variance in the amount of straw produced. However, if the deficit is high, there will be some reduction in the share of profits the farmer is entitled to, in order to account for disruption to normal production.

Against this straw production plan, #bio will allocate straw processing modules to particular farm locations, which dependant on logistical management and availability may or may not be at that location all year long. These modules will be running 24 hours a day, and 7 days a week, as once the equipment is running, it should be kept running to maintain efficiencies in heat transfers.

#bio will manage the whole operation after the straw is delivered to the loading ramp for the straw debaler, from running the torrefaction and granulation equipment, to managing the transportation to rail/ship or barge loading and to managing the transportation to the end clients. We foresee that during the first five years of our operations, the larger power companies specifically buying torrefied fuel will only buy from a limited number of suppliers, with whom they have agreed takeoffs, and whose product has been approved after testing. This factor is also a deterrent to agro holdings thinking of taking over the operation .

In summation the farmer has the following options for his straw - 

1 -  Leave on field as fertiliser or leave part of it as fertiliser 

2 -  Bale, collect and use for animal bedding and forage 

3  - Bale, collect and use as fuel for heating / drying / energy production

4  -  Bale and sell to a third party, either a pelletiser, farm with animals that needs straw, or bio energy  

       producer, but all the above need to be within 50km of the straw production to be feasable.

5 -  Produce his own straw and pellets for energy markets 

6  - Consider it as waste and do nothing with it 

We compete with options 4 & 5.  In general for option 4, the amount of competing needs within the limited economic transport radius will be small and not occuring very often . Plus with ongoing partnerships, the agro concern is unlikely to break their overall agreement for a minor gain in one small area whilst putting a bigger rollout at risk.

For option 5, the risk is high, the management time to set up is high, and the farmer has always been able to take this  option but the amount of farmers that have chosen is very small (below 5% of capactiy in the market ). This speaks for itself and the farmer will only make 15 Euros per tonne more profit whilst greatly increasing their capex and risk. Most farmers we have talked to are not interested in this option for the reasons stated above. 

In conclusion, the leading experts in the field  UA bio have estimated there is commercailly viable streams of agro waste of 33 million tonnes across Ukraine, as we want within our 5 years only 650 000 tonnes,  which equals 2% of the commercially available straw supply in Ukraine, and 0.87% of the overall straw capacity. These figures are clearly achievable. 

Our equipment is housed in steel containers, and we sheet all the straw gathered in by the farmers providing weather protection up to a year. We pay a nominal rent to the agro partner for the limited amount of land we use ( 400 sqm for plant), ½ hectare for straw stacks and minimal preperation is needed, just levelling and stoning which is included in our installation costs. 

Proof of Concept 
Proof of Concept is already  funded by money raised by Dave Young and Key Investors who have already committed to the project. A location is rented  within an industrial development outside of Kyiv in Brovary. 

Testing is ongoing and available to see in person. 

The process is being constantly improved and current testing is all with straw.

Partners are in place  for the first commercial plant and soon the optimal solution will be selected to proceed. 
Commercialisation 
We have three candidates for the first test plant that can be started this year in 2014. Negotiations and assessments in the near future will decide which is the first to proceed with, whilst the second and third will fall back to 2105. 
Rollout 
All details of how many plants and when is included in the program and the key finance figures.

We will work with four partners  across Ukraine utilising the best and most profitable locations and selling to differing markets .
Differing markets for our output (which also depend on the location of the substrate) will be developed to diversify the risk away from any major market or legislative changes. The most promising markets will be the port of Riga (northern Ukraine by rail through Belarus), Poland, countries on the Danube, Italy via Black Sea Ports and Turkey. In the next few years, we also expect the emergence of an internal market within Ukraine (mostly for heating).

Risk Analysis /SWOT
Strengths 
Emerging technology and market – no Ukrainian competitor known yet 

Difficult market to enter for competitors 
Competing technology appears to be expensive for Ukrainian ventures 

Market demand is outstripping all economical supply 

Potential market is very large with good secondary markets for further development 
Weakness 
Heavy reliance on partners - there is no business without a steady supply of substrate

New technology- inherent risk in development 

Ukraine  in country risk 

Initial market relies on export, changes in export conditions can change project viability
Opportunities 
Chance to become market leader and expand the business in short periods 

Once technology is developed, secondary opportunities to license technology or manufacturing in other major markets around the world 

Secondary markets with torrefied wood flour can offer high returns 
Threats 
If VAT rules change for export, cash flow risks will arise as we will need to  wait for VAT refunds

Aggressive takeover by powerful Ukrainian interests

European market removing stringent targets 

Ukrainian competitor developing equivalent technology 

Competitor reverse engineering equipment to enter market 

Shale gas market flooding the world with cheap energy and biomass market collapsing

Political risk of invasion of destabilization of the economy by Russia.

Mitigation for Weakness and Threats 

Heavy reliance on partners- take on 3 or 4 partners, and if problems with partners, swap out partners and move production to new partners.

Ukraine – in country risk and Russian threat – in worst case scenairio, the venture can be relocated to a neighbouring country, such as Romania, Bulgaria or Moldova. Equipment is mobile within shipping containers, and key members of the research team can either relocated or more likely just work remotely and visit every half a year for essential inspections. 

Export and VAT – at present, moving towards a European bias in the government, these problems seem to be diminishing. If they were to grow too great, efforts could be made to find and develop internal markets in the heat sector in Ukraine which would eliminate the problems completely.

Corporate Finance Plan 
In general, joint ventures will be formed with substrate suppliers. #bio in the most common arrangement will provide equipment and initial working capital to process the straw. The equipment will stay within the ownership of the venture, so the standard investment per plant will be the cost of equipment, set up, first processing charges and first logistical charges.

Exact structures of companies and agreements will be decided taking into consideration expert opinion and due diligence.

Stage 1 financing funds our company, Energy Technologies, which owns the test equipment and technology, and within this structure the advisory board  and management team are awarded shares (10%). This structure may be transferred to a new structure.

Stage 2 financing for commercialization – a investor will be sought to fund the first commercial plant.

Stage 3 financing will be one key investor and levering the assets either for lease or debt financing.  

All corporate structuring plans will be verified and checked by auditors from a reputable accounting advisory firm operating in Ukraine and on the world market. 
 Funding plan 
Second stage investor for the first commercial plant will be required for just under ½ million Euros to demonstrate all aspects of a working plant and trading agreements . Investor will gain common shares in the company of 22.5%.
Third stage investment will require one or more partners to provide 8 million Euros of funding and the ability to lever more debt or lease financing to allow systematic growth.
 We are confident we will be able to attract a large range of investors and debt or lease finance as our technology does represent a major breakthrough that will allow many new players to enter and capitalize on the renewable fuels market whilst contributing to lowering the carbon footprint of Europe.

Timing and Steps for Capital 
First round funding is almost completely in place and is being deployed on the investments for proof of concept.

Second round financing for the first commercial plant needs to be secured in the first half of 2014

Third round financing will be for 2015.

Conclusions 
There can never be a better time for rolling out this new technology in conjunction with large production in Ukraine.  Market conditions due to political change will continue to force growth in biomass use in an undersupplied market in Europe and Ukraine. This will generate profitable opportunities for establishing and quickly growing the business,
By partnering with the substrate suppliers whilst owning the process and the technology, the venture is quite resilient to aggressive takeovers .

The world biomass market is and has been eagerly awaiting a breakthrough in the torrefaction market. A lot of developers have been structuring the process to be able to sell machinery to third parties . Whilst this is viable in America and Europe, such expensive equipment is not economically viable in Ukraine, especially after factoring in the costs of logistics.  Also, whilst manufacturers have new equipment, many developers or substrate owners are reluctant to deviate away from tried and tested methods, until entirely proven. The #bio method of project delivery allows an organic growth that is not so reliant on third parties that are already using tried technologies (with the exception of husk). 

#bio is perfectly placed geographically and timewise to exploit a unique period for biomass producers and technology developers.
Future Opportunities for Development 
Sunflower husk 
Sunflower husk is one of the simpler substrates to process because it is produced in one location, at the crushing plant, in large quantities, with a controlled moisture of approx 9% and because it is easy to handle. 

At present over 1 million tonnes of husk in pelletized form is exported and large unspecified quantities are burnt at crushing plants to run the heating during winter months. 

It is a very easy and economical product to pelletize and is in high demand, prices on the border being approx €95 - €110  per tonne. (this being approx 120- 130 at power station gates)

To establish any biocoal operations in sunflower husk, the process must outperform traditional tried and tested methods of pellet production. This could be possible after reducing direct production expenses (refining the process to be more economical due to the inherent ease of production of torrefied husk) , eliminating the cost of covered storage at both ends, reducing transport costs and with a higher end price being paid by utility companies for a superior product that they are looking for in large quantities. 

We have had interest from one large trader who is planning to build its own crusher plant next year (for completion 2 years later) on the black sea to handle 80 000 tonnes of husk a year. The competing uses they will consider will be traditional pelletizing, and installing boilers and steam turbines to convert to electricity under the green tariff. 

Wood waste 
Most pelletizing operations in Ukraine work with sawdust and clean waste from sawmills which is easy to handle and produces a very marketable high grade product.  However, at source in logging operations in Ukraine, approximately up to 30% of the tree is burnt on felling, a practice which is often called slash and burn. This waste is regarded as difficult to handle and is low quality, containing a lot of leaves, bark and small diameter green wood of high moisture content. Getting to this product is very difficult using traditional methods but if modern harvesting methods and equipment such as a John Deer Slash Bundler are used5then the substrate is converted logistically to a log and the exact same handling used for moving timber out of the forest can be used for removing the slash and burn waste. Then at locations not too far away,  a torrefaction facility can chip, torrify and make biocoal. This opens up a whole new capacity of biomass that does not exist at the moment.

Also, local sawmills close to forests produce low grade waste with high bark and moisture content that is often either chipped and transported over short distances into Poland to generate heat. Because the product is low grade with high moisture, it is not suitable for pelletizing and cannot be transported economically very far.

5 http://www.youtube.com/watch?v=JrVHYFUimNQ&feature=related
But if it is converted to biocoal, new kinds of wood chips that previously were not fully utilized can be brought into play. 

Ukrainian forestry, forestry rights and harvesting are notoriously difficult to navigate and fraught with risks, with people connected with local Forestry authorities regularly being jailed for corruption. On this basis, working directly with the lower levels of Forestry authorities is to be avoided. However, with the explosion of demand in Europe for biomass, Ukraine is seeing the emergence of speculative biomass developers who have been negotiating out large rights for waste wood all across Ukraine. As yet, they have not managed to unlock the logistics to allow an economical trade and they may just be betting on future predictions or on the chance of building local power plants to produce and sell electricity under the green tariff. But these players could become valuable partners in a joint venture where they handle the awkward part and supply wood chips and wood waste to local biocoal conversion facilities.

It is very hard to actually use proven figures and forecasts to show possible market share and in a way may be futile. Instead , already some of these developers have stated they have access to many millions of cubic meters of waste wood that is not utilized at present. 

Whilst we understand the logistics and economics of straw and husk production/handling , forestry waste is a bit more of a dark science that will require a lot more investigation and negotiation if trials with wood chip prove to be successful. This is one of the more challenging technical tasks as the waste can be 45% moisture, and getting the energy balance economic in the processing will be challenging.

However power plants do favour wood based biocoal over other biomasses because the particle sizes are far more closely suited for PCI (pulverized coal injection) power plants  and the ash content is lower than other biomass sources.

Also the American and Canadian market for wood waste to pellets is one of the largest in the world and any technology that is effective in this field would have massive sales potential under license or technology transfer in these markets.

Possible terms of co-operation for the above 
Husk 
For a cooperation to work with sunflower husk , we will have to demonstrate quite clearly that the economic model gives better profits to the owner of the substrate. They have proven working models for pelletizing which are not difficult to set up or run, with the substrate owner just buying equipment to supplement the main plant and running the operation in conjunction with the normal work of the plant. 

So to give better profits, savings will be made across the whole cycle, including storage, handling, capex and production costs, transport costs and final selling price. 

Husks are a far easier substrate to work with in all ways - the harvest is normally quite stable, it is in one location, every year, it has low moisture (9%), and it is produced close to well-used transport routes already in place for oil and grain.

It may be necessary that  margins for #bio be reduced in comparison to straw to find a foothold in the market and allow operations to commence. But to compensate, larger quantities can be processed in more centralized locations with a far faster setup. 

Wood waste 
There will be several types of possible cooperation dependant on the exact conditions of supply of the substrate and the supplier. The supplier will be a biomass developer with access to low grade waste that is either not suitable for pelletizing or is being handled as woodchips.

The developer will supply the substrate which will be either existing high moisture woodchip or unused low grade waste that is not worth harvesting. 

#bio will supply the equipment with no capex for the developer and run the operation in a similar fashion to straw operations.

It is hard to determine where these resources and prospective developers will be available and we will examine each case carefully to assess feasibility. 

Once the conditions of the partnerships are known, including the cost and moisture levels of biomass, then a site specific accurate model can be built. There is a lot of secrecy and double bluff amongst developers at the moment, so until the proof of concept is complete, we do not expect to be able to accurately model this substrate nor to explore such opportunities. But this is not a show stopper as enough is known about straw and husk to be able to build competent business plans to exploit extra opportunities in wood waste. 
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Commercialization
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Roll out 
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