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Executive Summary
This concept paper discusses grounds for creation of a sustainable, resource and energy efficient biotechnical production system, which comprises balanced organic farming and biotechnological production in single closed zero-waste production cycle.
The paper provides general technological, economic and scientific insights backing up the multifaceted vision of an AgroBioCluster (ABCluster) operation. In particular it proposes the following sections.
· A long term business strategy and organizational structuring, which will ensure leading and dominating positions of the company in production and distribution of biofuels, organic foods, biological detergents and cleansers in both domestic (US/Canada) and foreign markets. The cost of non material assets investments according to the preliminary estimation may reach 10 billion dollars, while the payback term of ABCluster could be less than one year, thanks to high profits from products of biologically active substances.
· The technological outlook and related stages of the business development. The concept of the Agro-Industrial Enterprise is introduced, which uses the principle of “growing and processing together” allowing the transition to true organic farming on the basis of cheap and safe organic fertilizers and biological remedies for plants instead of traditional expensive and harmful synthetic fertilizers and remedies. The described system on the basis of three know-how’s allows to collect and gradually transform the energy of vegetative biomass (until its full mineralization) and to use biomass  as a raw material for consumer’s goods production, while using part of this energy to supply internal energy needs.
· Analysis of the global market needs and trends in the industry and AIE’s potential is also discussed. The competitive advantages of the proposed technology, which are combined in the AIE concept, show high probability to oust competitors from the market even on the condition of equal selling price, thanks to better in quality, shelf life, ecological factors, etc.
The paper also presents six appendixes supporting the narrative with data and charts. 
Finally there is a description of the management and technological team, who are working on the project.

It is expected that the concept paper arouses interest of potential US or Canadian investors. The subsequent actions could be further development of the joint concept, feasibility study, formation of a partnership, development of a general business plan of the project as a cross-sector product, commercialization of the concept.

The proposed business project is a practical realization of the basic concepts of sustainable development in the area of agricultural production. Therefore, it is going to have not only economical, but also a considerable social, political and ecological effect.
1) Needs Analysis and Global Market Trends

Food or Fuel Dilemma

· A constant increase of the Earth population and the exhaustion of fossil energy carriers (first of all oil) require a further constant increase of the economic efficiency of food production and biofuel production.
· The value of arable land is increasing, because besides being a resource for growing foodstuff for people, it acquires a new status – a source of raw material for mass production of biofuel.
Modern crop capacities based on intensive technologies, which are already at their top level of development, can not satisfy the constantly increasing needs either in foods or in sufficient amount of  

cheap and qualitative raw material for biofuel

According to the report of the US Department of Energy, even if all the harvest of corn in the USA is processed into bioethanol it will replace only 15% of oil products consumption.

· In addition, the traditional technology of bioethanol production competes with live stock farming as well as some other industries for raw material (first of all corn, wheat and others).
· Such situation causes structural and price disproportions. For the last four years, the corn price in the USA has gone up twice and increased prices of meat foods and bioethanol production. 
Bioproducts Production Future Needs   
Strategic Goals of USA in the area of biotechnologies

· For Biofuel: Increase use of biofuels to 35 billion gal/year in ethanol equivalent by 2017 (from ~ 5 today) Source: James D. McMillan, Ph.D. National Renewable Energy. Switch 1/3 of total consumption of fuels to bio by 2030

· For BioRefineries: Integrated production and processing of pulp biomass into biofuel, energy and chemical products. Scientific and technological research aimed at creation of commercial technologies of biorefinery by 2012.   

Unlimited possibilities of bioeconomy: bioproducts and bioprocesses are aimed at changing of the traditional areas of industry, using chemical raw materials and chemical technologies

· World market of biochemical products by 2020: $280 billion

· 20% ($280 bill/year) of the world market of chemical products ($1,4 trillion/year) will be substituted by bioproducts and biotechnologies of them $160 bill/year would be new products (Estimation of McKinsey Group)

· World market of bioenergy industry in 2050:  $150 billion

· 30% of the world’s demand of energy would be provided by renewable sources

· The market of biomass needed for this demand will be $150 billion. (Estimation of Royal Dutch Shell) 

· Compare: the World market of biopharmaceutical products forecast $50 billion in 2010

Organic Food Aspect
· The criteria of ecological purity of products, is gradually becoming the main indicator of competitiveness on foreign markets. With the advent of international standards of quality of life countries, which do not have sufficient manufacturing capabilities for producing ecologically clean goods, can become import dependent. This fact diminishes the opportunity to pursue an independent policy and actually limits the sovereignty of a country and its possibilities to influence security of national interests.
· According to the UN research, the sustainable development of a human being is the key concept of sustainable development. Thereafter, the ecological purity of products is the decisive factor for ensuring the sustainable development of a human being.
· Nowadays more than 31 million hectares of farmlands in the world are occupied with field crops, which are tolerant to animate nature, and every year this number increases almost 5 million. (data of ІFOAМ – International Federation of Organic Agriculture Movements).
· In 2004, the world market of organic products was estimated at $27.8 billion. Most of organic products were sold in Europe and North America.

· According to СVS Consulting Agency, the annual growth rates of the organic foods market in developed countries are more than 20%. Thanks to large-scale campaigns in mass media and the propaganda of healthy food and healthy life-style, the market of ecologically clean foods in the USA increased 16 times in 1990 - 2004 – from $1 billion to $16 billion. Some experts consider that by 2008 its volume in the USA will reach $26.6 billion.

· Europe is slightly behind the USA in sales volume of organic products, but even here, this market is developing very actively, too. For example, in 1997 - 2001 in Great Britain the market of healthy food increased 30-50 % annually. The organic foods are most in demand in Germany and Denmark. In Denmark the part of these products, in general sales volume is even bigger than in the USA and makes 3 %. Ecological nutrition is the least popular in France. There its part in general assortment equals 0.5%. 

· Although, despite the surprising growth rate of the organic foods market, their part in the general volume of foods sales in the world remains  very insufficient and makes not more than  2 % of the general food market. For example, in the USA, where the market of ecologically clean products is the largest in the world, the part of organic products in general sales volume was less than 2% in 2004.

· According to the data given by Economic Research Service of the US Department of Agriculture, the developing countries will play a bigger part in the world trade of agricultural products because the food consumption in developed countries has reached its maximum. During the next decade, the growth of income per head in developing countries will result in growth of demand for more expensive products. For example, the consumption of cattle breeding products will possibly grow faster than consumption of bread-grain products.

· In developed countries the access of consumers to the necessary volumes of foods is not the main issue, because the consumers pay more attention to the quality of products, in other words to a broader assortment of foods which corresponds the security standards.      

· The markets of organic products all over the world (though they are not big) are expanding, and the demand for organic foods is the biggest among the populations with a high level of income and education in all the countries. 
Problems of Modern Intensive Agricultural Technology

 Agriculture is not a profitable industry because the largest part of the structure of production price is constituted by non renewable energy resources (fossil fuels – oil, gas, coal etc.), which are materialized in the form of machinery, fertilizers, pesticides etc. In fact, the intensification of agricultural production, requires larger quantity of non renewable energy, but amount of this energy grows faster than the amount of energy generated by crops. The process of exhausting fossil fuels, especially the growing deficit of oil products, will cause a further growth of price of non renewable energy and as a result the growth of the prime cost of the agricultural production. On top of that the growing antropogenic environmental pollution, which is caused by the use of synthetic fertilizers and substances to protect plants, does an irreparable harm to both nature and society.

Thus, modern intensive technologies of growing agricultural products are not efficient but wasteful. At the same time lack of efficient technical solutions for the fullest use of the cheap solar energy, which is generated in plant biomass, as well as the forced use of expensive non renewable (fossil) energy resources make the solution of any problem mentioned above impossible.

Major Problems of Bioeconomy
Main existing obstacles for dynamic development of bioeoconomy are:

● high cost of raw materials and its processing;
For large-scale biobased products, the dominant factor influencing market share will be the cost of the starting raw material and the cost of processing technology to convert the raw material to the desired biobased products. (See slides  13,14)

● absence of strong financial personal interest of primary producer of raw material (profitability, ownership etc.) and ignoring of rural community’s interests.
Gigantic rapprochement of commodity and energy markets and mushroom growth of biofuel industry can have negative consequences for the agro-industrial sector and grounds.  Social consequences, considerable increase of plantations under monoculture for bioethanol production although may leave unemployed plenty of people occupied in traditional agricultural sectors.

● absence of systems integration and sustainability
-  industrial co-operation is absent or undeveloped;
-  no efficient business models are offered;

-  effective strategies of management of territorial complexes and natural-techno systems are not available.

2) Proposed Solution and Approach: the AIE and AgroBioCluster Concept
COMPLEX PROBLEM
The problems of efficient use of farmlands, profitable production of biofuel and foods, renewal of soils fertility and protection of environment are interconnected by cause-and-effect relations. This is a multi-faceted and complex problem. It can be solved on conditions that all these relations are taken into account. Ignoring the system of cause-and-effect relations and the attempts to solve any of these problems as a separate problem will not solve them in a positive way.

INTEGRATED PROBLEM NEEDS AN INTEGRATED SOLUTION
● The solving of complex problem needs united efforts and collaboration between family industries of bioeconomy. Such a union is necessary for introduction of innovative organizational, technical, technological and ecological decisions on the whole value chain "from the field to the user". A leadthrough of cardinal changes in the basic structures of the value chain – farms - needs special attention. (See App. 1 – Algorithm of solving a complex problem)
● Since biomass is a raw material for many brunches of industry,

WE PROPOSE to use multi-industrial co-operation for :

- DECENTRALIZATIONS of the preprocessing of biomass and production of semi finished products for different industries, and

- CENTRALIZATIONS of processes of creation finished products and its sale. (See slide 19 and App. 2 - AIE concept).
● Such multi-industrial co-operation will be technologically and economically expedient in case of using of green mass as raw material for biobased production, and also the use of especially high economic efficiency of production of spectrum of bioproduts from BAS - an economic base for the rapid leadthrough of changes. (See slide-show and App. 2 AIE concept)

● In general such multi-industrial co-operation will be based on mutually beneficial conditions for all its participants and will guarantee the removal of main obstacles on the way of dynamic development of bioeconomy. (See sections Business strategy and Competitive edges).
3) The Business Strategy

The strategic goal of the business project is the constant increase of the company value – its capitalization with minimal risks by means of accretion of tangible and intangible assets, namely:

· more efficient use of tangible and intangible assets for increasing the company profitability;

· creation and efficient use of the new specific intangible asset – “social, ecological and ethic responsibility of the company according to the results of its activities” (СITА) – as the main factor for increasing the capitalization of the company and attracting new investments both in new and working company of investors – founders;

· attracting farmlands (eternal tangible asset) to joint corporate property;

· minimization of risks through exclusiveness and broad diversification of the products with low production costs, as well as high competitiveness of the final product and constantly increasing capacity of the global market of bioethanol and organic products;

· using competitive advantages of clustered related branches;
· balancing of the interests of investors-founders by means of retaining the specific nature of their activities and sharing spheres of influence;

· maintaining the high level of comfort and variety of products and services which are offered to every customer;

· trade of quotas and other preferences according to Kyoto protocol;

· creation of a highly efficient and long-term business operation based on the joint action of the above-mentioned factors and universality of such a practice for its spread on a global scale.

The proposed strategy in the long-term outlook will ensure the leading and dominating positions of the company in manufacturing and distribution of biofuels, organic foods, biological detergents and cleansers in both the domestic and foreign markets. (See App.6). 

4) Competitive Technological Improvements and Know-How’s used in the                       AIE and AgroBioCluster

In producing raw materials:

A low cost value of raw materials, which results from the overall effect of the following factors:

· increasing the power-consuming of  soils tillage operations;

· applying considerable quantities of cheap liquid organic fertilizers (produced by the company itself);

· applying the innovation precise under-soil seeding of crops, which guarantees spacing of a big quantity of seeds per unit area and a bigger nutrition area for every plant;

· combining the operations of soil tillage, fertilizers applying and seeding for one passing;

· reducing the quantity of agricultural machinery in the system and saving the combustive-lubricating materials;
· adhering to crop rotation (shift of crops) and increasing the sowing of grass in the structure of  sown area;
· renewal of soils fertility and their energetic potential, which results from applying the optimized organic fertilization system, intensifying of the nutrient cycling and the fullest use of inner renewable bio-potential of agrarian systems;  

· using the whole over ground part of plants;

· increasing the crop capacity 1.5–3 times more in comparison with the best results of  developed (according to the results of physical simulation of technologies);

· considerable increase in yield of perennial forage crops (over 70% of area);
· soils monitoring and crop capacity programming;

· increasing the quantity of absorbers of greenhouse gases proportionate to  increasing the crop capacity;

· reducing the emission of greenhouse gases by soils, especially  the main one - water vapour;

· accumulating and keeping the chemical elements, which generate greenhouse gases, by humus;

· return to the natural condition of balanced heat exchange and moisture exchange between soils and atmosphere;

· economically profitable constant maintaining the natural peculiarities of artificial agroindustrial landscapes.  
In transportation and storage
· reducing the transportation expenses and possibility to mechanize and automatize the production process to the maximum, which results from the use of pipeline transportation;
· stable supply during a year and lowing of expanses on  all steps of chain of value creation in AgroBioCluster due to the use of innovative low expense technology of long-term storage of high humidity biomass;
· providing of demand on secure and sustainable biomass supply.
In bioenergetics 
· elimination the competition for land areas between the technologies of biofuel production, foods production etc., which results from combining the technologies  and production of the whole range of goods (biofuels, organic chemicals, organic foods, organic fertilizers, remedies for plants protection, biologically active substances) out of one raw material. This causes the essential reduction of limitation for the future growth of the production volume of these goods;

· reducing the dependency  from the raw materials producer as well as from market conditions;

· getting more biofuels from a unit area, which results from producing bioethanol and biobutanol out of green mass;
· processes simplifying of raw materials production and biofuel production and reducing the prices for them;

· using the part of a cheap heat and electric energy (produced by the company itself) from biogas for the full satisfaction of all inner energetic needs of the AIE; 
· cutting down the cycle of bioethanol production to 5 hours, which results from innovation technology;

· reducing the cost value of bioethanol production in the AIE to $0.05 per liter ($0,19 per gallon ), (See Appendix 3)
· possibility to extend the sales amount of bioethanol under condition of using a new fuel composition, which was developed in Ukraine  (See Appendix 4) ;

· possibility to use the existing infrastructure for transportation, storing and distribution of oil products.
In technologies of organic chemicals production 
· possibility to substitute synthetic products  for the products made of saccharose, cellulose and starch;
· possibility to increase the volumes and assortment of organic chemicals made of biomass (polilactate, lactic acid, hydroxybutyric acid, glutamic acid, furfural and other products made on its base); 

· appearance of chemicals made of biomass which are available in large quantities on the market will be a very important stimulus for extension of the scope of its use and producing new intermediate and final products;

· possibility to establish territorial multi-industrial associations – AgroBioClusters, that is integration of enterprises of biofuel, food, chemical and pulp and paper industry with AIEs. The purpose is to get supplies of cheap raw materials, water and electric power as well as solve joint administrative, personnel, housing, social and other problems on a certain territory in a centralized and optimal way. 

In cattle breeding

· use of innovative technology of long-term storage of green mass for year-round provision of cattle with feed;
· the use of water wash – moving off manure at cattle farms with the help of water, which creates the necessary background for all-round mechanization and automation of time-taking work connected with the use of manure as a fertilizer and raw material for biogas production. It also minimizes the ejection of greenhouse gases while stockkeeping, preparing and applying liquid organic fertilizers;
· average economic efficiency of organic foods produced by the AIE ranges 300-450 per cent even subject to the same level of selling price with usual foods. 
In environmental biotechnologies
· the use of biogas equipment for disinfection of organic fertilizers;
· the use of microalgaes (Chlorella) for production animal’s feed and biodiesel;
· the use of the underground part of plants as well as after-harvest remains for preparing liquid organic fertilizers which are balanced at the ratio of carbon/nitrogen С: N=20÷25;

· the use of vermiculture (Californian worm) for producing biohumus which is a valuable organic fertilizer with a big quantity of efficient microorganisms with immune, fungicidal and bactericidal property;
· the use of Californian worm as a valuable forage additive for animals and fish
· the use of biologically active substances extracted from the body of Californian worm for the future production of biological detergents and cleansers, biological additives, cosmetic and pharmaceutical products;    http:// www.wormdigest.org/content/view/135/2/
· creating the closed zero-waste production cycle with the automated system of control and operating;

· accumulating and holding the chemical elements, which produce greenhouse gases, by biohumus.

Social and ecological advantages: 

· diversification of agricultural economy and partnership industries;

· rural regions development;

· improvement of human health, ecology and  quality of life;

· sustainability, cleanness environment.

5) The Business Stage
The business project consists of two stages
Stage 1 :

· improve technologies, design technological equipment, test it and implement for AIE replicating,
· prepare serial production of the equipment,
· take simultaneous (parallel) measures to ensure manufacture of the final product, marketing and distribution of every group of goods.
Therefore, it is important to attract potential investors - founders, who have an appropriate infrastructure, specialize in distribution of a certain group of goods, for developing a business plan, and coordinate their future activities and interests. 
The maximum term to complete Stage 1 is 3 years.  (See slide 20 Stages 1-3)

Stage 2
· Introduce (replicate) the AIE on the territory of the USA, Canada, other countries.
· Organize mass production and delivery of the equipment, create and ensure functioning of the network of the final product distribution.

· Attract companies-developers to replicate the AIE.

· Coordinate sites of AIE introduction with investors-founders and farmers based on available infrastructure, needs of local markets and export opportunities, soil, climate and other conditions.

· Spread replication of the AIE in other countries and establish the trans-national company. 
The term to complete stage 2 is unlimited. The minimal term is 15 years.  (See slides 21 Stage 4)
Summary

AIE is a Sustainable Zero Emission 5F CROPS System (Food, Feed, Fiber, Fertilizer, Fuel and others) with max efficiency on all steps of the value added chain.

The company’s decentralized approach brings the energy consumer closer to the source by supporting the use of locally available feedstock materials and eliminates the high transportation cost and other challenges faced by large refineries. 

The integration of agroenergy crops and biorefinery manufacturing technologies offers the potential for the development of sustainable biopower and biomaterials that will lead to a new manufacturing paradigm.

The overall result of the total effect of competitive advantages of the technologies, which are combined in the AIE, is a high probability to oust the competitive goods from all three groups of markets even on the condition of equal selling price, because the products of the company are better in quality, shelf life, ecological factors, etc.

A fast, broadened introduction (replication) of the AIE and efficient infrastructure of distribution in every group of goods guarantee that the future TNC will have leading and dominating positions on the global market.
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APPENDIX  2
AIE – Agro-Industrial Enterprise for Organic Farming
(1100 - 7000 hectares)

AIE  - is a sustainable, resource and energy efficient production biotechnical system, which comprises balanced organic farming and biotechnological production in a single closed zero-waste production cycle. It allows to select and transform step-by-step the energy of vegetative biomass until its full mineralization, using part of this energy to provide for internal energy needs. 
AIE is a biotechnical production system (See scheme), which combines the following in a zero-waste production cycle:
· agriculture (organic farming);
· live-stock breeding (mainly cattle and fish farms for trout, can be combined with   poultry, pig etc, depending on the regional location of the enterprise, structure of arable land and market structure);
· full or partial processing of vegetative and animal produce;

· production of biofuel (biogas, which is used mainly for complete supply of all internal energy needs of the enterprise,  bioethanol, biobutanol and biodiesel);
· complex processing of organic waste (keeping of animals without litter/bedding  creates conditions for full mechanization and automation of labor intensive activities like using excrements as a fertilizer and raw material for production of biogas and raising of Californian worms – which is a valuable feeding additive for  animals and fish, an effective biological machine which produces biohumus – important organic fertilizer with great amount of microorganisms with immune and fungicidal and bactericidal qualities.. The Californian worm is a future of mass production of biological detergents and disinfectants)
· The key element of the AIE is a balanced combination of biotechnologies, which is can be possible through implementation of the proposed complex of innovative technologies of biological (organic farming).
· This technological complex is a unique link which combines these biotechnologies into one closed production cycle and ensures success of the whole production.
· AIE  - is a resource and energy efficient production system – an ideal model of agriecosystem, based on the renewal of soils fertility and their energetic potential, which results from applying the optimized organic fertilization system, intensifying of the nutrient cycling and the fullest use of inner renewable bio-potential of agrarian systems. 

As a result of creation of such sustainable and competitive agricultural production with low costs of industrial resources and energy.
The term of repayment of costs on establishment of a larger agrarian-industrial enterprise does not exceed 2 years from the moment of launching (See Table 1)

Following is the structural-technological scheme of such an enterprise. 

Example of a technological process and product scheme
of aggregative agrO-industrial enterprise
(Ground area is 2000 hectares)

The term of repayment of costs on establishment of a larger agrarian-industrial enterprise does not exceed 2 years from the moment of launching. Correlation of maximum costs and minimal income per 1 hectare of arable land in AIE – see table1. 

                                                                                                                                     Table 1
	№
	Maximum costs
	$/ha
	№
	Minimal income
	$/ha

	1.

2.

3.
	One time costs on implementation of AIE (buildings, equipment, machinery etc)

Recurrent costs
Other costs
	6700

1550

100
	1.

2.

3.

4.

5.

6.
7.
	Bioethanol
Food products from live stock (meat, milk, etc)
Fish
Electric energy from biogas
Biohumus
Worms body 

Vermiculture (worms) 


	1750

1600

175

75

200
880

BAS**

	Total:
	8300
	Total
	4680***


* - 
1 ha = 2,47 acres;
** - 
BAS – biologically active substance – raw material for production of biological detergents and disinfectants, biological food additives, pharmaceutical and cosmetic means;

*** - 
not including income from BAS.

The payback term is less then a year, if BAS profits are accounted, as it is three times higher than the total profit from other products.
The high economic effectiveness of AIE is provided by the right choice and optimal combination of technologies, location of equipment and complex exploitation of all products received during processing of biomass.

The short term of cost return of investment is one of the main arguments for cooperation of farms into larger AIEs and basis of the further fast duplication.
A very low cost value and mass scale of goods production ensure a short term of investment payback and give a chance of a quick and wide replication of such enterprises.

                      Appendix 3
Prime Cost and Profitability of Bioethanol Production











Table 2
Bioethanol production prime cost
	Country
	Prime Cost 

$/liter

	EU
	0,55

	USA
	0,33

	Brazil
	0,19

	AIE
	0,05



The traditional technology of production of bioethanol is profitable at the condition of using additional or side products of production.

The profitability of bioethanol production at AIE is over 800%.


AIE is an opportunity of a highly profitable production of bioethanol in any place in the world which gives opportunity for organic farming.
Appendix 4
New Fuel Composition
SIE “AGRO” was able to modify the technology of production of bioethanol and lessen the cycle to just 5 hours.

Besides, Ukraine has developed a new fuel composition, which does not require modification of petrol engines, and uses azeotropic mixture “ethanol-water” (up to 4% of water) which constitutes between 50 and 90% of composition.

   This fuel composition has the following advantages:

· simplified and cheaper process of production and cleanliness of the composition;
· the level of purity of spirits does not matter (you can use a mixture of spirits or spirits wit addition of 1% of ether, aldehyde or keton);
· the octane rating 100 and more;
· does not require application of any anti-detonators;
· the composition if homogeneous, and does not need emulsifiers or special  conditions for preparation of mixture;
· the composition is fully homogeneous at temperature 10 – 30 degrees C.;
· the contents of CO in exhaust is 0,2%.

Appendix 5
Annual productivity share at AIE
per arable land unit
(1100÷7000 ha)

	№
	Indicator

	1 ha*
	1 acre

	1
	Bioethanol
	6337 l
	677 gall

	2
	Number of cattle
	1
	0,4.

	3
	Milk
	7000 l
	2834 l

	4
	Meat
	80 kg
	32,4 kg

	5
	Fish (trout)
	50 kg
	20,2 kg

	6
	Biogas
	900 m3
	365 m3

	7
	Worm culture (body of worms)
	450 kg
	182,2 kg

	8
	Biohumus
	1600 kg
	647,8 kg

	9
	Liquid organic fertilizers
	150 m3
	60,7 m3


*      1 ha=2,47 acres
APPENDIX 6
Possible development of presented integrated technology
2010              start of project
2011 - 2012   start of pilot project AIE
        2012 – 2013   start of pilot project ABCluster*
2013              beginning of replication of АВСlusters in the USA
2014 – 2025  replicating of АВСlusters in the USA and other countries
2025 – 2030  total number of АВСlusters in the USA - approximately 20

2025 – 2030  bioethanol production by ТNC reaches 6,6 bill gal/year
* АВСluster – АgrоBіоCluster – is a territorial union of enterprises of different industries which covers about 50 miles in diameter. It includes approximately 100 АІЕs, various industries biorefineries and local distribution infrastructure. 
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Ivan Maslo, Ph.D. Technical Sciences, Head of Office “Fuel Energy Resources” 
Ivan graduated from the Ukrainian Academy of Agricultural Sciences in 1960 specializing in Mechanical Agricultural Production. He is a professor at Ukrainian Academy of Agrarian Sciences and he has been recognized nationally with an award from the government. He has 210 scientific publications. His publications focus on renewable energy and agricultural science and technology. He is currently the head of a project in the development biogas fuel production and use of bioproducts as sources of alternative energy. 
Valeriy Adamchuk, Doctor of Technical Sciences/Mechanical Engineer 
Valeriy graduated from the Ukrainian Academy of Agricultural Sciences in 1976 specializing in Mechanical Agricultural Production. He has 264 publications and 75 patented innovations. He has designed four fertilization machines currently being produced in Vinnytsia region, the city of Ternopil and the country of Kazakhstan. Valeriy has also designed machinery that transports fertilizer to the field, two of which will be massed produced in Mykolaiv, Ukraine. 

Mykola Levchuk, Ph.D. Technical Sciences, Head of Soil Processing and Seed Planting Laboratory 
Mykola graduated from the Ukrainian Academy of Agricultural Sciences in 1969 specializing in Mechanical Agricultural Production. He has 100 publications in studies of agricultural regions and tilling technologies. Mykola has 40 patented innovations in areas such as anti-erosion, planting technologies and tractors. Currently, his tilling designs are being produced in three plants across Ukraine. 

Viktor Tkach, Ph.D. Technical Sciences, Head of the Scientific Laboratory for cattle and poultry breeding 
Viktor’s research focuses on harvesting plants and developing methods for breeding animals. He has developed processes for poultry feed (broilers). He has 92 publications and inventions. Viktor’s mixer designs for using additives are being produced in the Kyiv region. He also specializes in portable water equipment for animals. 

Anatoliy Fenenko, Doctor of Technical Sciences, Head of Mechanical Milking Processes 
Anatoliy has 220 publications and inventions. He specializes in methodologies for milking cattle. Anatoliy has managed farming projects with up to 800 cattle, and he has designed four types of milking machines for industrial farming.













































Innovation technology of spirits production





Low prime cost of raw materials by means of:


combining the places of growing and processing of raw materials;


minimization of transportation expenses;


substitution of raw materials;


diversification of kinds of raw materials;


use of the whole over ground part of  plants and growth of crops capacity;


renewal of soils fertility and reducing the ejection of green-house gases.





Improved technologies of:


transportation;


storing;


bioenergetics;


cattle breeding;


ecobiotechnologies;


production of semi-finished products for biofuel, chemical and paper industry








Complex use of raw materials





Diversification of the products with low cost value





Centralization and optimization of making a final product and its distribution





Replication of  AIE and establishing AgroBioCluster for solving joint administrative, personnel, housing, social, ecological and other problems on a certain territory





Innovative technologies of producing raw materials:


soil tillage and sowing;


preparing and applying fertilizers;


growing and harvesting
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