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Abstract

This paper’s aim is to show how the features of renewables in terms of both the product and the sector considering
solar energy flat plate collector market should be. We focus on a technological device: flat plate solar collector,
designed as solution for energy problems of Turkey. We introduce the device and define the market’s structure
economically. We show the problems of the sector and the disadvantages of market. We offer a solution based on
economic policy regarding what can be done for the future for this product and the related sector in the Turkish
Markets.
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1. Introduction

Turkey has insufficient energy supply as is the case for many developing nations. As a renewable form, solar energy
and the application of flat plate collectors for household use can address this problem. Utilizing local technology and
using national resources can be an effective strategy for overcoming the insufficient energy supply; however, this is
an extra burden for the market structure and its competitiveness level.

There are barriers for new entrants to enter flat plate collector market. The first important barrier is information
insufficiency of investors about the market. The second important barrier is the imperfect competition in the flat plate
collector market in which public agencies critically influence the market prices. The domination of public sector and
the lack of current market laws in this market prevent prices to reach investors as a feedback. In other words, markets
become far away from their perfect competitive characteristics which they need to have as ideally. The new investors
find it risky to invest in this sector. In order to overcome this problem, the weight of the public sector needs to be
balanced by the private sector. Thus, the controlling and monitoring mechanism of existing competition by institutions
such as Republic of Turkey Energy Market Regulatory Authority (EPDK) becomes extremely important.

Besides these factors, for a healthy functioning of the solar collectors market is needed to avoid from asymmetric
information. It is necessary to be open in competition. And the market mechanism should be independent from politics
in its own decisions.

We will discuss some related concepts about renewable solar energy in the following section. These titles are of
importance to solar energy, renewable solar energy policies, its economics and current situation of market in Turkey.
The subtitles also include subjects such as definition and technical features of solar flat plate collectors, the current
technology and the competition type of market in Turkey.

2. Importance of Solar Energy

Energy is one of the important inputs for production communities. In addition, producing energy with a system by
which societies attain maximum level economic utility can be seen as one of development standards for countries.
However, there are many ways to produce energy without disturbing the balance of ecosystem. Solar energy is one of
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those energy types. Besides, concerning ecological balance, solar energy systems supply energy saving compared to
conventional energy systems. Hot water is obtained by absorbing solar radiation on the absorber of a solar collector.
These systems can be defined in details as follows.

2.1 Definition of Solar Flat Plate Collectors

Solar energy systems are solar cells which directly transform solar energy to electrical energy, solar flat plate
collectors which transform solar energy to heat, etc. Solar energy systems result in energy saving according to
conventional systems by preserving ecological balance. In order to obtain hot water using solar energy, the most
frequently used system one is a solar flat-plate collector among these systems (Baykul, 1987). This energy system
has some costs associated with installation, credit and annual maintenance costs for residences, firms, factories and
etc... But once it is set up, then it will have many ecological advantages for the region and the world since fuel is no
more used. Moreover users save money they spend on fuel and fuel tax.

2.2 Definition of Renewable Solar Energy Policies, and Its Economics

Governments achieve maximum utility through development strategies based on renewable energy resources. Turkey
has also need various strategies for using renewable energy resources effectively in certain regions of the country.
Solar energy is one of those alternative resources.

The studies in the world that are related to solar energy systems of policy, market and employment can be given as;
Kancs and Wohlgemunt (2008), Han and et al. (2010), Timilsina and et al (2012), Manley and et al (2013). It is
possible to cite examples about studies related to solar energy systems and policies. Cetin and Egrican (2011),
emphasizing on solar energy as an indispensable resource for world countries, show that there can be economically
positive effects on employment in Turkey. And they defend that this can be achieved by supporting government tariff
policies about solar energy. According to UCTEA's report (2012); foreign dependency is increased because of
governments' privatization policies. As a result, the effectiveness of public is decreased and energy prices are
increased. As a social reflection consequence of this situation, it is seen that, the low level income families' energy
consumption availabilities is limited according to modern life's conditions. According to UCTEA's data; Turkey face
with the problems of foreign dependency with more than %70 consumption on primary energy and %60 electricity
productions. Solving this problem can only possible by decreasing foreign purchasing receipts that reach to 65 billion
dollars in 2012 and as a consequence to able to reach the energy that is cheap, continuous, reliable and sustainable. In
addition to decreasing harm of energy investments to environment at a minimum level, the necessity of designing
and applying the policies and programs of local production of energy systems and equipment are critical as stated in
the report.

2.2.1 Local Technology Situation

Solar energy systems are not only used by obtaining heat energy from solar insolation through recycling. The system
which is called photovoltaic solar cells recycles solar energy directly to electrical energy. As Bardhan et al., (2014,
p-54) has stated, these systems are generally accepted worldwide. The applications of these systems especially have
been implemented in U.S.. Turkey has enough potential for solar energy. Figure 1 shows the total solar radiation
levels for all cities in Turkey:.

The maximum obtained annual solar radiation in Germany is 1,050 KWh/m” per year. Although the values in Figure
1 are greater than the abovementioned value for Germany, Germany is making large investments in solar energy.
Thus, although Turkey’s solar energy potential exceeds that of Germany, very low limit (only 0,00002%) of Turkey’s
potential is being used. And the total final energy production and consumption in Turkey for solar energy is
below %1,05 among the other energy sources (Bilgen, 2008, p.380; IEA, 2005, MENR, 2005). For this reason, the
subject of solving increased energy deficit by obtaining electrical energy from solar energy and using this in
appropriate circumstances becomes very crucial.
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Figure 1. Solar energy potential atlas for Turkey; total solar radiation (Kwh/m’-year)
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2.2.2 Competition Type of the Market

Competition type of the market is presented under two titles; a main title and a subtitle. The main title is competitive
market, and the subtitle is perfect competition markets. It’s better to mention that the characteristics of the solar energy
market in Turkey are far away from the perfect competition than the desired level. This study explains the reasons
behind lack of perfect competition. But before that let’s explain what we understand by competitive markets.

2.2.2.1 Competitive Markets

A competitive market has two main properties. The first condition requires many sellers and buyers interacting each
other. The second condition suggests that the goods in the market offered by different sellers are almost same at least in
quality. As a consequence of these properties, one single seller or buyer can not have any effect on the prices in that
market. So, it can be said that everyone in the market (both the sellers and buyers) take the price as it has exactly given
to them (called as price takers), that is determined by market conditions itself (Mankiw, 2011).

2.2.2.2 Perfect Competition Markets

In addition to the two conditions above for competition, there is a third condition sometimes thought to characterize
perfectly competitive markets: Firms can freely enter or exit the market. If, for instance, anyone can decide to start
producing a solar flat plate collector business and if there is any entrepreneur who may decide to leave the renewable
energy business, then the condition would be satisfied by the solar energy industry. However, this property of
competitive market generally becomes important when the long-run analyses that help to shape the markets structure
are made (Mankiw, 2011).

2.3 Imperfect Competition and Current Situation of the Market in Turkey

A firm is not competitive if it is the only seller of its product and also if this product does not have any close substitute.
These kinds of markets are called monopoly. Entering freely to the market is the main obstacle in this situation.
Therefore, competition loses its meaning (Mankiw, 2011). We can see government regulations in these markets with
some subventions and some tax regulations. At the beginning, these regulations can be an advantage for the production
of technological goods but however, they may be a barrier for competition in the long run. And if the government does
not give enough support and encouragement, the production process can be affected negatively.

One of the important problems of this sector is that solar energy potential is not used in Turkey. Until the last few years,
solar energy was identified by water heating, but this situation started to change with the photovoltaic becomes
common in the markets. However, the situation is still far away from the targeted market capacity. For this reason,
there is not sufficient knowledge about market, (as an example; the smooth industrial design that are used in
cooperative apartment houses or factories built by State Housing Agency (TOKI) are not well known) it is not given
enough subsidies, encouragement and discount to the sector. On the other hand, there are also some positive examples.
In the concept of ORKOY project, Ministry of Environment and Urban Planning advised solar energy to avoid burning
trees and harming forests in rural areas. And this improved market. If this project is applied nationwide in savanna
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villages, a solar energy market can be built in all villages of Anatolia by encouraging residents (Giindergi, 2013).
3. Market Characteristics, Barriers and Problems of the Sector

This title involves three subtitles: Features of the sector (size and characteristics), market disadvantages and market
failures.

3.1 Size and Characteristics of the Sector

The solar radiation is 3.6 kWh/m’-day and total radiation duration is around 2,640 hour in average annually in Turkey.
This radiation amount is enough for providing appropriate energy in applications using solar resources (Bilgen et al.,
2008, p.386). Approximately, eight million meter square solar collectors were set up in 2004. And it is estimated that
the solar energy production in the same year was around 0.290 million ton of oil equivalent (mtoe) (Kaygusuz & Toklu,
2012).

Considerable amount of attention has been attracted on the energy studies and energy sources in Turkey recently
(Yarbay et al., 2011). Yarbay et al. give some information about solar energy market potential of Turkey as follows.
For its locational advantages, Turkey seems to have high solar energy potential (Rizwan et al., 2010). In spite of this
high potential, solar energy is not now widely used, except for flat-plate solar collectors. The usage purpose of the solar
flat-plate collectors is hot water production domestically and these collectors are mostly seen in coastal regions (Bilgen
et al., 2008, p.387). On the other hand, solar collectors and photovoltaics (PV) can be used for electricity generation.
But it is known that while PVs have expensive set up costs, collectors have cheap installing costs. Hence, the usage of
solar collectors is more economical than PVs. An installed photo voltaic capacity of 300 kW has a wide spread use in
Turkey’s various buildings, institutions and research associations (Ozgiir, 2008, p.2351). It is known that in many
residential areas solar based electricity seems to be more economical than grid supply. Especially, in holiday villages
PV market is a potential along with long coastal areas (Ilkili¢ et al., 2011).

Solar energy is one of the important renewable energy resources. In addition, this source hasn't become nationwide
even commercially in Turkey, which has high solar energy potential. Flat plate solar collectors (Thermosyphon-type)
have been used since 1950 in Turkey. Moreover, approximately 30% of set up systems are still same type. These types
of collectors have a surface area changing between 3 to 4 m”, have a storage tank around 150-200 liters capacity
(Kaygusuz & Toklu, 2012; Kaygusuz, 2000, Bulut, 2004).

The situation in Turkey about sector features and potential can be summarized by some scholars as; the energy
consumption of building for cooling and heating in Turkey was around 21.6 Mtoe in 2005. This consumption
corresponds to more than 1/3 of total energy consumption with that days’ data. More than %60 of total energy
consumption is used for space heating in households. In summer months, the cooling need in buildings increases
mostly in south region of Turkey. Internal cooling and comfortable life requirements is thought to be the reason of
weather conditions and building designs which can be called as general climatic and architectural boundary conditions.
These issues present the great potential about thermal energy technologies in Turkey. Beside these, heat pumps and
ground couples may be used for both cooling and heating of the building in the most regions of Turkey (Bilen et al.,
2008, p.1556; Comakl: et al., 1993, Comakl et al., 1996, Esen et al., 2006, Kaygusuz & Toklu, 2012; Ozgerner &
Hepbasli, 2007, Diindar et al., 2002).

3.2 Market Disadvantages

Market disadvantages related to solar energy sector can be given in three subtitles. They are stated below in order of
irregularities in the solar energy market, the dominated power of public sector and asymmetric information as result of
unbalanced power of public sector.

3.2.1 Irregularities in This Market

As stated before there are some irregularities in this sector. One is that solar energy sector is far away from the position
which it really deserves. Some examples can be given at this point. It is needed to increase 500 kW unlicensed electric
production barrier to 1 MW. It is very important to encourage individual electric production. If this can be achieved,
the sector will overcome an important obstacle by producing its own electricity in places such as houses, hotels,
hospitals and industrial plants. Nonetheless, the sector has also disadvantages such as imperfect competition and the
lack of well-qualified labor force. In addition, the sector has another disadvantage of tax in the sense of markets. In
current usage, these energy systems gained acceptance in the category of luxuries goods, and %18 VAT is applied on
their sales. This situation makes underground economies existence unavoidable. For this reason the tax ratios should be
decreased for this sector (Giindergi, 2013).
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3.2.2 Dominated Power of the Public Sector

The solar energy sector is closely related to political decisions. Liberalization and privatization in this sector are
needed. Competition should be encouraged. Turkish bureaucracy causes some problems for investors. This barrier
should be overcome and investors should feel comfortable in the market. If we give an example; initial capital, costs
and management costs should be lowered, and private investors will be more attracted by this way. There should be
subventions for local solar energy productions so that investment costs can be reduced by using new technology
domestically (Kaya, 2006). For these reasons dominated power of public sector should be avoided as much as
possible.

3.2.3 Asymmetric Information

One barrier for solar energy technology seems to be lack of co-operation and co-ordination between ministries,
institutes, agencies and stakeholders. It will be good to make co-operation with some countries who dominates the
market in solar energy policy areas, such as Germany, China etc. The energy supply and demand should be
understood clearly. Straight forecasts should be taken account for the progress of liberalization, solar energy
efficiency improvements, structural changes in industry and other major factors in order to better inform all players’
investment decisions (Kaya, 2006). It is strongly needed to avoid from asymmetric information both within and
outside the country.

3.3 Market Failures: Lack of Competiveness

The market failures can be taken as more comprehensive and detailed. On the other hand the things that should be
done related to the solar energy markets current position at the beginning can be summarized as converting the
situation of prices and making them functioning properly and letting subsidies reach its target by the objective
decisions of Turkish government.

3.3.1 Prices Are Not Signal

According to the report entitled "The free market and the problems faced with its conductance" of Turkish Energy
Council at the Turkish Union of Chambers and Commodity Exchanges (TOBB), the prices that is determined at the
market conditions has not a property of signal. It is understood that the prices are not giving right signals to investors
during the equilibrium of supply and demand in the market. As a result of this required investments cannot be made by
investors. Report says that there is not any competition between public and private sector and this prevents prices to
guide the market (Saglam, 2012).

3.3.2 Subsidies Are Not Reaching Its Goals

In our energy policies, supporting regulations such as; heating from solar energy collectors, hot water and especially
electrical energy production from solar energy (PV) are insufficient (Giindergi, 2013, p.28). Moreover, it can be said
that subsidy policies are not sufficiently applied within the solar energy sector. Applying this policies and finding a
solution to commercialization barriers are very important. Creating new technologies or transferring technology for
renewable energy is more than necessary. But, these events should be done in detail and according to the country’s
needs (Kaya, 2006).

4. Conclusion

This paper presents one of the renewable energy markets in Turkey. Solar energy collector device and its market are
chosen for this presentation. The type of the market is introduced thorough competition level. The current situation of
the market in Turkey is discussed. The characteristics of the market, its barriers and problems of the sector are shown,
and are summarized as follows.

There are some irregularities and asymmetric information in the market. Public sector dominates the market, and the
competition level is not in sufficient level. Therefore, prices are not functioning and they cannot give signal for both
sellers and buyers as they would have to be, and subsidies that are made by central government are not reaching their
goals. To this end, some policy recommendations can be given in the following paragraph.

The role of the government in formulating and implementing favorable policies for renewable energy development is
important. Competition should be encouraged by government. The private sector, which has the capacity to mobilize
funds, needs to be involved in solar renewable energy development; therefore private sector should be encouraged.
This will prepare a competition between public and private sector and prices can be a signal for investors as a result.
At this point the government should be more careful and objective with its institutions such as EPDK. Government
also should observe which preferences are possible with financial subventions and without financial subventions. So
subsidies can be made at the most necessary circumstances. This may be the case for industry and university
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common studies and applications. By this corporation new renewable energy resources can be investigated and they
can be used more efficiently. As a result the asymmetrical information in markets will be lost through the objective
mediatorship of Turkish central government between public and private sectors.

This study is slightly different from other papers in the literature by narrowing its research area. While most of the
studies in the literature reflect a general approach to renewable energy resources, this study strongly concentrates on
flat plate solar energy collector markets (this specific approach is also seen in Ozsabuncuoglu (1995)). The basic
problems that are observed in the market are taken consideration instead of solving an economic model in the study.
Because, it is taught that, discussing an efficient economic model can only be possible after correcting current market
failures. Therefore, the future studies’ subject can be an economic model on flat plate solar energy collectors for
competitive markets in Turkey after correcting all the market failures and redesigning the market.
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