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THE ANALYSIS OF RENEWABLE ENERGY SOURCES IN UKRAINE

The article deals with the problems of energy policy. The current state of green energy development had been investigated in the article. The role of alternative energy sources in Ukraine's economy was defined. The basic sources of funding for green energy projects were analyzed. It was claimed that cooperation with international financial institutions would promote the interest of private investors. The prospects of alternative energy sources development in Ukraine were proposed. Were identified the basic directions and recommendations for improving renewable energy potential in Ukraine.
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Introduction. Ukraine is an emerging market economy at the cross-roads of Eastern Europe, Russia, Central Asia and the Middle East, and as such holds great potential as a new market for trade and investment. 
The situation in Ukrainian economy largely depends on the state of the country’s export-oriented industries. The current economic forecasts for foreign markets are not very optimistic. In the absence of corrective policies IMF forecast for 2013 is growth of 0 percent and a high current account deficit that leaves Ukraine vulnerable to shocks [1].
However, an uncertain economy and continued political instability have caused potential investors to hesitate, and inefficiencies in the energy system have resulted from aging power plants and corroding power lines [2].
The aim of this article is to analyze the renewable energy sources in Ukraine.
According to the State Program of Energy Efficiency for 2010-2015, the share of renewable energy sources in the total energy generation in Ukraine should increase to up to 10% by 2015, while the current share represents less than 1%. In line with this target, and in line with market reports, the production of electricity from renewable energy sources for the first half of 2011 has grown by 16% compared to the same period in 2010, and renewable electricity generation reached 274 million kilowatt hours (kWh) [3].
The "green" tariff for electricity (also known in many other jurisdictions as the "feed-in" tariff) was introduced in Ukraine relatively recently – only in 2008. Since that time it has evolved substantially and now appears to be quite mature in terms of the legislative base. Moreover, the Parliament of Ukraine continues to be make certain legislative improvements. For instance, in June 2011 some state guarantees of application of the "green" tariff were enhanced. The latest amendment was adopted by the Parliament of Ukraine on 18 November 2011 and signed by the President of Ukraine on 8 December 2011. This underscores the Ukrainian government's attention to this mechanism and its willingness to make it as much attractive as possible [4].
The Green Tariff (GT) is calculated by applying various coefficients to the Basic Tariff which was set on 1 January 2009. The Law also introduced a fixed minimum GT denominated in euros based on the exchange rate at the time, in order to mitigate the impact on the GT of a devaluation of the Ukrainian Hryvnia. 

The GT Law obliges the state to purchase green energy under the tariff system until 2030 and also ensure connection to the grid. Further, where there is a subsequent change to the GT rules, an energy producer will have the right to either follow the new rules, or those valid at the start of operations. In a bid to improve supply chain security, the Law also provides that, from 1 January 2012, a generation company can only charge its customers the GT rate where at least 30% of the materials, works and services associated with the project are based on domestic supply, increasing to 50% from 1 January 2014 [2]. 

A significant range of tax exemptions are available to green energy companies and projects including corporate tax exemption on the sale of RES electricity for 10 years from 1 January 2011, VAT exemptions on certain imports, and a 75% land tax reduction on the purchase of land for green energy projects.

The main source of finance for renewable energy sources projects has historically been the Government. 
The European Union offered a larger than expected package of aid to Ukraine, saying it was willing to provide $15 billion in loans and grants over the next several years, which it is hoped will spur renewed investor interest.

While the EU's $15 billion offer is likely to be warmly received in Kiev, it is still contingent on the government striking a deal with the IMF on a longer-term aid package [5].

In order to assist Ukraine in realising its renewable energy potential and to meet Energy Community Treaty (ECT) commitments, the European Bank for Reconstruction and Development (EBRD) has launched the Ukraine Renewable Energy Direct Lending Facility (UREDLF). This aims to provide development support and debt financing for renewable energy projects that meet the required commercial, technical and environmental standards. In all, this totals some 50 million euros for financing projects, supplemented by an additional grant of 8.45 million US dollars from the Global Environment Facility to fund the cost of technical assistance package [6].  
Table 1. Electricity generated from renewable sources in 2011
	Energy type
	Number

of facilities
	Installed capacity (MW), incl:

	
	
	Total
	Installed in 2011

	Wind energy
	11
	151
	63,4

	Solar energy
	18
	188
	185,7

	Hydro power
	73
	71
	2,3

	Bioenergy
	2
	4
	-


Source: [7, P.5]
Let's consider the most important renewable energy sources.
Solar energy. In Ukraine, one of the most recent trends is an active development of photovoltaic solar energy generation technologies, which contributed to such a rapid increase in renewable energy generation capacities in 2013. It was the first time that the installed capacity of solar facilities surpassed that of wind power.

The largest share of global solar energy market belongs to the European market – about 70% of globally installed capacities (67000 MW) [7, P.8]. 

Installed capacity was negligible at the end of 2010; however, Austria’s Activ Solar has this year completed for all phases of its 80-MW Ohotnikovo project on the Crimean Peninsula, claimed to be the largest PV project in Central and Eastern Europe [2].
Wind power. About 50% of Ukraine’s territory is suitable for installation of wind power plants and commercial generation of electricity from wind. In particular, the prospective regions are the Black Sea coast, the southern steppe regions, and the Carpathian Mountains.
Crimea and the steppes of Southeast Ukraine are the most promising wind regions. Crimea expects €1.2 billion to be invested in a 900-MW wind farm, with signs construction could begin on the first 125-MW stage by the end of the year. Wind Power, a subsidiary of utility DTEK, has also already begun work on its 1.2-GW portfolio of wind capacity on the coast of the Sea of Azov. Government goals indicate that by 2030, 20%-30% of power will be generated by wind, supported by strong GT rates.
The average wind speed in open sites is around 6.5 m/s, potentially reaching 8 m/s in hilly areas. Wind power potential is estimated to be 19-24 GW and a strong project pipeline currently exists, although only a few of these have the necessary construction permits [2].
Table 2. Potential of wind power plants in Ukraine
	Region
	Capacity as of 2030

	
	MW
	%

	Crimea
	3700
	23,1

	Mykolayiv
	3600
	22,5

	Kherson
	3500
	21,9

	Zaporizhzhya
	3200
	20,0

	Donetsk
	2000
	12,5


Source: [7, P.18]
The installed capacities at the end of 2011 totalled 89 MW and the amount of electricity generated from wind was 151 MW.

Hydro power. Hydropower is currently the leading source of renewable energy in the country. 

Ukraine is a picturesque country with many rivers. Most of Ukraine’s rivers are longer than 100 km. The Dnieper, the Dniester, the Danube, the Southern Buh, the Seversky Donets and the Tysa are the largest among Ukrainian rivers [8].
According to the Ukrainian legislation small hydro power plants comprise small electric power stations, which have installed hydropower generation capacity not exceeding 10 MW.

Information provided by the State Agency on Energy Efficiency shows that installed capacities of small hydropower plants at the end of 2011 amounted to 71 MW, and that their electric energy production for the year amounted to 203.5 kWh.

Major hydropower facilities are located in the following regions of Ukraine: Vinnytsia, Kirovohrad, Mykolayiv and Ternopil regions [7, P.14].
Bioenergy. Biomass represents more than two-thirds of Ukraine’s total estimated renewable potential thanks to its traditional focus on agriculture. The country currently produces less than 0.5% of its energy from biomass; however, it is estimated it could produce more than 10 times its current level of output [2].

Biomass potential in Ukraine is significant – about 27 m tons of fuel per year, less than 1% of which is currently used. Production of biogas from organic waste is very feasible; however, issues of “green tariffs” implementation, licensing and other procedures still need fool attention of authorities [7, P.19].
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