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Ratner Svetlana

I nstitute of Control Science, Moscow

OFF-GRID RENEWABLE ENERGY ASA CHANCE FOR SUSTAINABLE
DEVELOPMENT OF THE SOUTH OF RUSSIA

B. Climate Change and Environment, Sustainabiliyés

Abstract

The problems of renewable energy sources developmeRussia are complex and
require long-term structural solutions in natiorsacio-economy system. Currently, the
Russian economy stays about two and half times éegsgy efficient and more carbon
intensive than other comparable modern countriesie@l population on its own has not yet
embraced energy efficiency as a social value. Amihie main barriers to deployment of
renewable energy technologies pointed out by eg@ed the lack of political, legislative and
regulatory support, energy prices that do not ceftee costs of production, low electric
power and heat tariffs, lack of information for t@n makers, and preference for centralized
energy supplies barriers all contribute to an igadée investment climate for renewable
energy technologies. But in some southern regidiauesia with favorable natural conditions
and a comparatively low degree of economic ceattibn the situation is different. Good
environmental conditions are very important foriseeconomic development of two of those
southern regions, the Krasnodar Region and the lRiepaf Adygea, which are currently
promoted as tourist areas.

Because of rapid infrastructure and economic deweént,the Krasnodar region has
the biggest shortage of electricity in the counirige advantage of Krasnodar Region is the
relatively low level of centralization of populati@and economic activity in the major cities. It
makes off-grid technologies a growing focus of ies.

In this paper the natural conditions for developtmemewable energy in Krasnodar
region are studied, the potential environmental aadlogical effects of renewablex
different types are evaluated.

For the Russian economy at present time the proldérnack of investment and
unemployment is not as important as thgoblem of structural imbalances.

Deindustrialization characterized structural chamgé¢he former Union of Soviet Socialist



Republics during the transition to a market econoamgl has transformed in early 2000 into
reallocation of labor and capital to the oil&gaslustry.Therefore, instead of the traditional
input-output tool that estimates the number of jaadaries, and overall economic activity
that will likely result from the renewable poweropgct (JEDI mode| we use a simplified
approach, which allows u® identify the potential beneficiaries from grogidemand for
renewables among Russian manufactusépower equipment.

It is demonstrated that the expected environmegitact from the biogas and heat
pumps technologies implementation in the Krasnodmion is the most significant in

comparison with other types of renewable energycasu

Key words. Renewable Energy, Off-grid Energy Systems, Envirental Effects,
Sustainable Development, Regional Economy
013, Q21, Q42, Q51

Introduction

In order to ensure a secure energy supply and wdpeclimate change, green houses
gases (GHG) emission reduction and biodiversitytgmtaon, renewable technologies
development and efficiency improvements have becamgrowing focus worldwide
Unfortunately, this is not quite the case for Ras3ihe country has abundant natural energy
resources such as natural gas, coal and oil arwdlisknown for being one of the world’s top
energy superpowers. Raw economics has powerfulitgéflom both the monolithic oil and
gas companies and the governmdittat’'s why a lot of efforts to promote renewablevpo
have run into resistance from the oil lobby. Theeigable energy industry in Russia is
represented mostly by hydroelectricity and geotlarmenergy as the country’s most
developed alternative energy sources during Sowinet (fig.1). All other kinds of renewable
sources such as small hydropower plants, tidalthgemal, wind, solar and biomass
renewable sources currently make up only 1.5%@ttuntry's electricity generation.
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Fig.1 Russian Electricity production by sourcesl@0
(Source: Russian Satistical Annual, 2011)

On the contrary, energy efficiency is recognizeddsy factor of survival in global
competition. The Russian government has recentated new policies and legislation in
order to develop and implement a successful ensagings strategy. In November 2009,
Federal Law No. 261 “On Saving Energy and Increpsinergy Efficiency, and on
Amendments to Certain Legislative Acts of the RaissFederation,” (“Law 261-FZ7)
established a framework for how Russia will direstergy efficiency reform. But the
problems in this area are complex and require, tfi@ most part, long-term structural
solutions. So, the Russian economy stays aboutatwiohalf times less energy efficient and
more carbon intensive than other comparable maottmuntries (fig.2).
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Losses and leaks occur at every segment in theyersepply chain. The emission of
GHG due to losses and technological processeslii @@&s more than 22% of all emissions
of fossil fuels usage. Losses in electrical grids2010 were 10% of all electrical power
consumption -more than the total consumption intthesport & communication sector alone
(fig. 3). Losses in heat network are estimatedime documents as high as 25% [1].
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Fig.3 Electricity consumption by sectors in Russi2a010

(Source: Russian Satistical Annual, 2011)

The positive changes in solving energy efficienaphbems are very slow. General
population on its own has not yet embraced eneffigiency as a social value. But in some
southern regions of Russia with favorable natuoglditions and a comparatively low degree
of economic centralization the situation is diffezteGood environmental conditions are very
important for socio-economic development of twotlodse southern regions, the Krasnodar
Region and the Republic of Adygea, which are culyggromoted as tourist areass it will
be shown in the next parts of this paper, the mposbable way of developing alternative
energy and increasing energy efficiency in theggores is the introduction of distributed

energy systems.

1. Centralized energy system in Russia: economic advantages and limitations

Russia has inherited a highly centralized energtesy from the times of plan-based
economy.Over the years of soviet industrialization, cented systems have provided the
potential for efficient resource allocation, and gyated substantial economies of scale in the
process of building and operating very reliablergpdransportation and conversion plants.
The population was encouraged to move from ind&idwuses into big apartment buildings
(up to more than 1,000 residents) with electridityat, gas, hot water and sewerage.

This trend is still vital in many regions at preseftss our previous studies show, more
than 22% of the regions of Russia have more thdinofidhe population living in 1-2 big
cities. According to [2], the share of householdsrently living in apartments is as high as
72.6%. Centralized heat plants in 1990 made up @®%ll heat plants and, while they
declined a little in the last decade, were stib@% in 2007 [1].

After the collapse of Soviet Union, most of the Blas state-owned energy assets were
split among a few big public-state companies. Thlisctric energy assets, such as thermal
and hydroelectric power plants, transmission lirstaje-owned shares in power, research,
engineering, and construction companies were tearesf to the RAO UES, with the
exception of any assets related to nuclear enémghe beginning of the nineties it controlled
about 70% of Russia’s installed electric capad@fb of its high-voltage grid and over 70%

of its transmission lines.



Gazprom is another big energy monopoly for the natgyas exploration and distribution
system. Since 2005 the government has owned 50di2thte company. Rosneft, Russia’s
largest oil producer, focuses on the exploratiomdpction and marketing of oil and oll
products and belongs to the state by 75.16%. T$teoli these examples can easily be
continued, but what is important for our study Hesithe well-known role of Russian energy
monopolies outside of Russia, is that they alsg plgreat role in shaping the technological
structure of the national economy and putting leasrin the way of fair competition and
“green” innovations.

To demonstrate this, let's take a closer look & mational electric transmission and
distribution system. Despite two attempts at restning of the electricity sector in 2007 and
2008 and the formation of the industry’s competitikelations among new stand-alone
electricity market players, organized as spin-ofhpanies oRAO UES, the national grid
system still consists of one Federal Grid CompaRé&), which operates the Unified
National Electric Grid (UNEG), 12 Interregional Bibution Companies (IDC) and a number
of small local grid companies (fig.4).

FGC owns power lines designed for 220 kW or higher Whace of strategic importance
not only for the power sector, but also for theremay of the whole country. It is controlled
by the state, which owns almost 80% of the compahyost all IDC’s are united in one
holding company with a very complicated corporateucsure. They control different
territories and actually hold monopolies in locatdbutional markets. Local grid companies
do not play an important role and are often private

The last level of the distribution system consadts number of retail companies, which
have a status of status of “guaranteed supplie€ammng that such a company is obliged to
connect to any consumer who asks for it. On therottand, a consumer doesn’'t have a
choice at all and is induced to connect to oneamy supplier. It means that the energy retalil

segment today is the most unreformed segment.of all
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Fig.4. Technological scheme of electrical powensymn Russia

Therefore, the price for the consumer is compodeseweral parts. In particular in
2011 for the south of Russia the structure of alg@tt price was as follows: generation -
63,4%, transmission of FGC — 9,78%, transmissioiD&f — 14,23%, transmission of local
grid companies - 8,95% and service of “guaranteegbplier — 3,6%. Each year prices go up,
because a great portion of electricity supply aadgportation equipment is approaching the
end of its usable lifetime and its modernizatiordea lot of investments.

Most of the distributiortompanies recently started to implement the Reguylaisset
Base (RAB) modelto bring significant amounts of capital into infragture, but high loan
rates and inflation make the final price in thise&oo high. In order to avoid social tension,
the government tries to regulate prices for theupaipn, which leads to an automatic
increase in rates for business.sch situations grid companies are not interesteall an
experimentation with new technologies in the geti@masector and do not want to deal with
low-scale renewable plants.

2. Natural conditionsfor development renewable energy in Krasnodar region
The Krasnodar region is located in the south-west pf the Northern Caucasus and
occupies an area of 76,000 sq.km with up to 900kooastline on the Azov and Black Seas.

In the region, there live over five million peopdhout 47 % in the rural area. The region has



a developed electricity infrastructure based maamythermal fuel, with installed capacity of
1.158 GW, the largest installation being that af #rasnodar CHP (1091 MW) fuelled by
natural gas (fig.5). Because of rapid infrastruetand economic developmetite region has
the biggest shortage of electricity in the counifige region’s energy deficit (7,37 TWh in
2011) is supplied by the Central region.

Belorechenskaya
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Fig.5 The structure of Krasnodar region energyesysn 2012

At the same time the region has very good naturabitions for renewable energy
development.The wind regime in Krasnodar Region is formed nyosthder circulation
processes and the landscape [BJring winter the wind is directed mostly eastwaadd in
summer, southeast and soulthe average wind speed in the interior parts ofsKoaar
regionis 4 m/sec and 5.1 - 6.4 m/sec at the coast. Wsea increases during the cold
season, with the highest winds speed is observad pmt Novorossiysk (up to 8 m/sec).
Some experts evaluate the potential output of vpilaats in the region as 140 MW. At this
time there are several wind farm projects on thevAzea cost under development, but none
of them are yet completed.

Due to its southern geographical location, Krasndtigion gets a lot of solar energy
during the year [4]. The total annual insolatiorries from 2,200 to 2,400 hours; the
insolation level is 3-3.5 KWh/fiday. Thus, the installation of solar panels in Kmasnodar
region is arappropriate decision for renewable energy developn®olar photovoltaic cells,
however, are unable to provide a continuous supplgnergy to the consumer, so it is

desirable to combine them with other sources ofg@gné®nereasonable option may be the



combination of solar photovoltaic panels with cami@nal solar collectors that heat water
during the warm season, or more efficient vacuularsmllectors that work year-round [5]. It
is estimated that the use of solar collector carecap to 25% of the energy needed to heat
water in households in the region.

As a region with highly developed agriculture, Kradar area also has great potential
for the development of home, on-farm, community amustry biogas technology. A large
number of greenhouses, livestock farms, poultrgnéaand granaries have a strong need both
for recycling of wastes and cheap energy. More t68% of 672,100 cattle and 65% of
1081,100 pigs in the region are grown at largeestaims with at least 100 livestock units
(this can guarantee the profitability of biogadietg. In addition, increased tourist traffic on
Black and Azov Seas (up to 15 million a year) causegrowing amount of waste that the
now-outdated sewage disposal plants in coastaéscitannot handle, resulting in the
aforementioned waste polluting the seas, whiclctffthe ecosystem very negatively.

Krasnodar region also has a great energy potedsciated with underground waters
stored in 16 explored reservoirs wittmperature ranges from %D (Labinskoe) to 111
(Voznesenskoe) and depths of 1,600 — 1,700 me&iree 1984 all residential and
commercial buildings as well as greenhouses andsfan two towns of Krasnodar region
(Labinsk, Mostovskoy) are fully heated by geothdrereergy.

Therefore, Krasnodar region has very good natwadlitions for the development of
all basic renewable sources. Since 2008 the issuemewable energy and energy efficiency
has been often brought up in media by Russianigalis and journalists. But besides
government spending to install metering of elettyricwater and heat and promotion of
energy-efficient lighting technologies, not mucly@ng on in everyday life. Among the main
barriers to deployment of renewable energy techgiesopointed out by experts are the lack
of political, legislative and regulatory supporteegy prices that do not reflect the costs of
production, low electric power and heat tariffs;daf information for decision makers, and
preference for centralized energy supplies baraérsontribute to an inadequate investment
climate for renewable energy technologies [6]. lichsconditions, implementation of large-
scale investment projects in the field of altewagnergy is very difficult.

However, the advantage of Krasnodar Region is thktively low level of
centralization of population and economic actiwtyhe major cities (tabl.1).

Table 1 - The distribution of population by cityselected regions



Region Krasnodar | Voronezh | Omsky | Novosibirsk| Tomsky
region region region region Region

Num. of cities with 0 0 1 1 0
population 1,000,000 and
more

Num. of cities with 1 1 0 0 1
populations from 500,000
to 1,000,000

Num. of cities with 1 0 0 0 0
populations from 250,000
to 500,000

Num. of cities with 2 0 0 0 1
populations from 100,000
to 250,000

Num. of cities with 11 3 0 2 0
populations from 50,000
to 100,000

Typically, in large cities, people live mostly ipatment buildings, where it is very
difficult to do anything alone to improve energfi@éncy or introduce any alternative energy
technologies. But historically, in Krasnodar regiorore people have individual houses,
which is true even for the biggest city, Krasnodzalled “Large Village”. Thisregional
characteristic gives people more flexibility in dstng energy supply options and brings
commercial effectiveness issues to the fore.

In 2010 and early 2011, end-users in all Russigions experienced particularly high
electricity price increases. This was partly duetimg gas prices and the switch of electricity
transmission and distribution companies to “regulatasset base” regulation. In order to
maintain the competitiveness of domestic industnd dimit the financial burden on
households, the government capped increases insrdarices at 15% for 2011. But in early
2012 they rose again, especially for businessdttitian, there are cases of power failure and
problems in the connection of new customers to ghd (for example, in 2008 IKEA
company could not open a new store in the subuirtbgasnodar for several months due to
problems with the grid connection). All developare faced with problems of high rates of
technological connection, which goes up to 300,BQB (7,500 EUR) per kW. On average,
not more than 30% of applications for technologaanection are met on time. In these
circumstances, the interest of business and thergepublic a cheaper, more flexible and

reliable energy technologies is growing.



3. Evaluation of potential environmental effects of small wind systems, solar
collector s, heat pumps and bio-gas stationsin Krasnodar region

Small wind energy systems, which typically genefagt enough power to meet the
demands of a home, farm or small business, belorggrenewables genre that continues to
grow in stature.Small windturbines (SWT)are now more reliable, quieter and safer than
those introduced in past decades.

According to SolarHome data [7], one 3 - 5 kW toebis needed to cover the full
consumption of average Russian househble cost of wind turbines of this type produced
in Russia is currently ranging from 60,000 to 190,&RUB (1,500-4,250 EUR) depending on
technical specifications and warranty peridd. these cases, SWT purchases seem practical
only with the presence of economic incentives id-gpnnected areas.

However, a different trend is observed in Krasnodgayion electrification, due to
growing energy shortages in summer time wtieusands of tourists need extra power for
cooling, cooking, hot water and entertainment. Mamyers of off-grid wind systems name
practicality and affordability as the main reasdos their purchase as a way to generate
power and increase independence from unreliabld klectricity systems. This is especially
true for small tourist businesses such as minithptestaurants and stores.

Using the data from Federal Statistics Service i@ &k22 of the book "Regions of
Russia: Social and economic indicators - 2011", 18 &3 of the book "Environmental
Protection in Russia 2011") ardhta from theTourism Department of Krasnodar Region
Administration we can evaluate the number of padénisers of SWT in the region and
estimate market capacity as at least 1,760 SWallagons a year. It will allow generating at
least 6.84 GW/h a year, saving 2,300 tons of edemiduel and decreasing more than 5,000
tons of GHG emission per year.

Another well developed and comparativehexpensivetechnology for Krasnodar
region is solar thermal collectors, which can beely used to produce domestic hot water
both for residential and commercial nee8islar thermal collectors are 30% — 70% efficient
in converting the sun’s energy into usable heasokar electric or P.V. panels which are 10%
— 15% efficient in converting the sun’s energy inotable electricity. Modern solar thermal
water heaters are capable of providing up to 70%hare of annual hot water used.

Recently, “combi” systembave been introduced which can provide both spade
water heating. Despite its commercial viabilitypfebi” systems have not found their way

onto the Russian market yet. At the same time salbectors of different types have already



been in use for quite some time in Krasnodar Tawitin recent years, 102 solar systems
with a total collector area of 5,000 mvere built.

According to the results of our market research, dlierage price of vacuum solar
collectors made in Russia is 40,000 — 50,000 RUB0{B,200 EUR) depending on the
amount the hot water received - 150 to 200 litexg/drhe effective area of the absorbing
surface of such collectors is about 2. mihe evaluation of average consumption of water
based on data from a sample survey of househollsasnodar Region is 100-150 liters/day
per 100 m of dwelling. Then, using the above mentioned @atahe number of households
and mini-hotels, which are potential consumersnefrgy-efficient equipment and considering
that lower price can attract more customers, wainlihe average estimateroairket capacity
of about 3,500 collectors a year.

Water heating in Russia takes about 12% of totalsbbold energy use, which is
comparable to the amount of energy consumed byladitrical devices and lighting [5].
Therefore, energy savings achieved through theofisesolar collector can be equated to the
energy saving achieved by using the same number 8WWiddle power. That gives us an
estimation of environmental effect shving 4,600 tons of equivalent fuel and decreasing
more than 10,000 tons GHG emission per year.

For space heating and cooling purposes in Krasn@dgion the use of heat pumps is
advisable. Heat pumps can use a variety of lowaytaeht sourceso that they can work
almost anywhere, not only in areas with geothersmirces. Since heat pumps produce
essential economic effect only in large enough &susnore than 100 ) we consider
individual owners of hotels and real estate devai®pn urban areas as the main potential
group of consumers. Some owners of new homes ah aneas may also join the target group.
In order to estimate a percentage of large new d®irs the rural area (>100%mwe’ve
conducted a sample survey of 100 new houses irtitgeof Krasnodar, Leningradskaya
village and city of Tuapse. According to our resuthe share of houses with floor space of
more than 100 mcan be estimated as at least 25%. Then usingttatiata “Regions of
Russia. Socio-economic indicators — 2011” we caimese an average number of heat pump
installations asl5,542a year. The cost of equipment and installatiorhedit pumps for a
house with area of 100°an average is about 300,000 RUB (7,300 EUR).

In order to estimate the potential energy savingswill use the fact that energy
consumption for heating is 77% of the total powensumption of the home. Then the

reduction of energy consumption for heating by tWiods leads to an overall reduction in



energy consumption by more than 50%. So it canaeduwmergy consumption by 9,533 tons
equivalent fueh year and reduce emissions by 20,800 tons of GétGear.

Speaking about the potential environmental effettiogas plants, it should be noted
in the first place that the problems with the qyabf water in the whole of Russia and
Krasnodar Region in particular are very vexing. Tveger quality of open sources such as
lakes, rivers and adjacent seas has been declgmificantly in Krasnodar region due to
increasing human activitywhile water pollution from industrial sources hasnithished
because of the decline in manufacturing, municigadl agricultural wastes increasingly

threaten key water supply sources (fig. 6-7).
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In Russian statistics that are open to the pubbce is no accurate data on the impact
of specific industries in specific regions of theveonment. Therefore, in order to assess the
damage to water quality caused by animal husbamdrhe Krasnodar region, we used
correlation and regression analysis. As it is showriig.8, there is a fairly strong correlation
(r=0,75) between the amount of bio-waste and therwelof wastewater discharged into the

river Kuban (the main artery of the region).

18000

16000

14000 \7/\\\

12000 / N\ !

10000

8000 \ \ = hiowaste
\/\/_\ - =—sewage

6000

4000

2000

CN PO PP IOIFT O ED P OO
PSS FLSS
W7 RDT TR AT AT AT AT AR AR AT AT AR AT D

Fig. 8. The amount of bio-waste (tons) and the mawf wastewater (100,000°m

discharged into the river Kuban

The obtained model of linear regression Y=14X48931,16; Y- the volume of
wastewater, X - the amount of bio-waste (fig.9pwal us to estimate the decrease in waste
water as 0,3 billion m3 as a result of the impletagon of bio-gas technologyt can also
give additional clean energy at a rate of about®Mh per year and reduce GHG emissions

by 20,700 tons per year.



Regression Statistics
Multiple R 0,7502928
R Square 0,5629393
Adjusted R Squ 0,5293192
Standard Error 2252,64

Observations 15
ANOVA
df ) MS F Significance F

Regression 1 84966303,02 84966303 16,744151 0,001272162
Residual 13  65967030,31 5074386,95
Total 14  150933333,3

Coefficients Standard Error  t Stat P-value  Lower95% Upper95%
Intercept -3931,157  2797,669138 -1,4051544 0,1834196 -9975,153894 2112,839541

X Variable 1 1,1736768  0,286824964 4,0919618 0,0012722 0,554029132 1,793324454

Fig.9 Linear regression results (Y- the volume aktewater in river Kuban,

X - amount of bio-waste)

Thus the expected environmental effect from thelemgntation of biogas and heat
pumps technology in the Krasnodar region is thetrsmmificant in comparison with other

types of renewable energy sources.

4. Evaluation of potential economic effects of renewablesin Krasnodar region

Estimating the economic development impacts of eeergy power plants usually
allows policy and decision makers to assess impaaitfust on the energy supply, but also on
the state-level jobs and economic growth [B]many countrieshe possibility for economic
development from renewables has been particulaaliers in rural areas where new
investment, earnings growth, and employment oppdrés have, in many cases, otherwise
trended downward for some time. The injection efestment in wind, solar and other kinds
of power plants triggers several rounds of spendlag will result in an overall increase in
output, employment, and income in the economy. Tégsnomic relationship between
suppliers and producers, and producers and consusmiembedded in the multipliers [9].

For the Russian economy at present time the proldénack of investment and
unemployment is not as important as tharoblem of structural imbalances.
Deindustrialization characterized structural chamgehe former Union of Soviet Socialist
Republics during the transition to a market econoamgl has transformed in early 2000 into
reallocation of labor and capital to the oil&gasiustry. (Currently most sectors of the



engineering industry only survive thanks to ordéem large oil and gas companies.
Therefore, instead of the traditional input-outpobl that estimates the number of jobs,
salaries, and overall economic activity that wikely result from the renewable power project
(JEDI mode), we use a simplified approach, which allows tasidentify the potential
beneficiaries from growing demand for renewable®m@gnRussian manufactures$ power
equipment.

Unfortunately, many types of power equipment aré produced in Russia: wind
turbines and all necessary components to tiseme types of solar panels and collectors. But
in the sector of small winturbinesthe situation is different. By the end of 20kbme 330
companies in 26 countries manufacture, or plan tnufacture, small wind turbines,
according tathe latest report released by the World Wind Energyogggion (WWEA). Of
these companies, 43 (or 13%) are based in the &u$xderation in different regions -
Moscow, St. Petersburg, Novosibirsk, Omsk, Tomsk,08lavskiy region, Nizhny Novgorod,
Rostov region, Ekaterinburg and a few towns in Mascow region, but none of them in
Krasnodar region.

On the other hand there are at least 2 well-knowsskn solar cellmanufacturers—
former military firm “Saturn” and its spin-off company “Solar Wind”, kted in Krasnodar.
Around them has gradually formed a cluster of sniatiovative companies operating in the
sector of solar energy. In Krasnodar alone theeenaore than 20 small service companies
which deliver and install solar energy equipmemtjuding solar collectors. According to the
information in thelocal media, Krasnodar solar thermal system supptiezhgeoteplo
is planning to build a new solar collector factolry.addition to Yuzhgeoteplo, there is only
one other major collector manufacturer: the myitompany NPO Mashinostroyenia in
Moscow

Most energy equipment for biogas plants used taddyussia are made in Germany
or Denmark. However, for their installation and sessful use some adapted Russian
technologies are necessary. Therefore, at thergrése in Russia there is quite a number of
innovative service companies involved in the depelent and implementation of biogas
projects. Some of them like “Kubanbiogas” and “CGlmnorskaya Energy Company” are
located in Krasnodar region. But their projects @gied out in other regions due to the lack
of competent and experienced advisors and conssilitathe home region, as well as lack of
reliable and up-to-date information for good invesht decisions

This kind of eco-innovation can be widely diffusexdly by achange in consumption

and production patterns in agriculture. To do thise province is providing for the



implementation of two demonstration projectsnaall-scale one in Chernomorskaya village,
initiated by local authorities andlarge-scale one in a suburb of Krasnodar, initidted.LC
"Klaas-Kuban". The company "Klaas" supports theellggment of alternative energy and is
ready to buy "green energy" from the first commearplant in the province with a capacity of
650 KW through conversion of animal waste. Thisnplalready planned for 2018oth
projects have been creatit demonstration, training and research in thid fa# alternative
energy. The education programs in this area arg weportant, since a poorlgducated
society is susceptible to all kinds of “negativéormation” concerning potential investments
and commercial effects, local conditions and humeaith.

For further development and implementation of ¢as- technologies, the financial
barriers seem to be the most difficult to overcolBm-gas plants are costly and require
involvements of banks or other credit institutidd®]. Therefore, elaboration of various
financing schemes for bio-gas plants constructiod aevelopment become of special
urgency.

The important fact is that all abovementioned comgs which can benefit from a
rise in demand for alternative energy sourcesjrarevative small and mid-sized companies.
This means that not only positive structural shotie be achieved, but also improvements to
the competitive environment and strengthening afiadoinfrastructure. It is very well
accepted that Small and Medium Enterprises (SMEs) major roles in most developed
economies both in terms of the economy itself alsd aocial insurance. They help bring
flexibility and resilience to the economy, part@auy in times of crisis, and they can also be
an engine of innovation growtRussian economy lacks a broad base of mid-sizegaoi®s.

In recent years, the sector has grown considerdtduily,it still makes up only 25% of the

economy, so there is still a lot of room for funtigeowth.

5. Summary

Significant dependence of both the Russian econamaythe state budget on the oil and
gas industry and ®gery high level of centralization of the energjigtribution system are the
major obstacles to the widespread adoption of rab&venergy technologies in practice,
even in regions of the country where it is comnadlgireasonable. But in some energy
deficient regions with comparatively low level oéntralization of both population and

economical activities off-grid renewable techno&sgare the objects of growing interests. For



Krasnodar region the environmental effects of reatdes are much more important than the
economical effects due to tourism-focused wayseokbtbpment.

The expected environmental effect from the biogasl deat pumps technology
implementation in the Krasnodar region is the nsagificant in comparison with other types
of renewable energy sources. The promotion of thesenologies includes improvement of
education in the field of energy efficiency and eeable energy as well as elaboration of

various financing schemes for bio-gas plants caoson and development.
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