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Abstract

Quantitative Effectiveness Analysis of Solar Photovoltaic Policies, Introduction of Socio-

Feed-in Tariff Mechanism (SocioFIT) and its Implementation in Turkey

Mustafa Sinan Mustafaoglu

Chair of the Supervisory Committee:
Associate Professor Ahmed Abdel Aziz

Department of Construction Management

Some of the main energy issues in developing countries are high dependence on non-
renewable energy sources, low energy cfficiency levels and as a result of this high amount of
COz emissions. Besides, a common problem of many countries including developing
countries is economic inequality problem. In the study, solar photovoltaic policies of
Germany, Japan and the USA is analyzed through a quantitative analysis and a new
renewable energy support mechanism called Socio Feed-in Tariff Mechanism (SocioFIT) is
formed based on the analysis results to address the mentioned issues of developing countries
as well as economic inequality problem by using energy savings as a funding source for
renewable energy systems. The applicability of the mechanism is solidified by the

calculations in case of an implementation of the mechanism in Turkey.
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I. Introduction

A. Subject

The objective of the thesis was to create a quantitative evaluation tool for solar PV policies, and
based on the analysis to form an effective renewable energy policy for developing countries

In order to form a successful renewable support mechanism in developing countries, solar
photovoltaic deployment policies of Germany, Japan and the USA was analyzed through a
quantitative analysis. In the quantitative analysis, five different index tables were formed:
“Relative Installation Index”, “Relative Growth Index”, “Relative Solar Potential Index”,
“Relative Installation and Solar Potential Usage Index”, and “Relative Growth and Solar
Potential Usage Index” to be used as a comparison tool for evaluating policies. Based on the
results, the Socio Feed-in Tariff Mechanism (SocioFIT) was introduced with exemplary

calculations in case of an implementation in Turkey.

B. Importance of Problem

Some of the important problems of developing countries are growing energy demands and low
energy efficiency levels. Many of the developing countries meet their energy needs with non-
renewable energy sources that emit considerable CO> into the atmosphere. Besides, some of
these countries import their energy with a considerable economic burden on a country economy.
Such issues becomes particularly important in emerging economies due to their rapidly growing
energy demands.

Many of the developing countries have lower financial resources to fund their energy policies in

comparison with developed countries. As a result, the renewable energy production potentials of
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developing countries cannot be utilized as much as it should have been. Although, the renewable
energy markets in such countries are also expanding, the growth can be accelerated through
implementation of the right policy.

Economic inequality is a common problem for many countries. The unequally distribution of
wealth causes many problems such as: health issues, social cohesion, increased crime and
corruption levels, decreased social, cultural, and civic participation, low happiness and
productivity levels.

On the other hand, developing countries have considerable energy saving potentials through
energy efficiency measures. If an appropriate renewable energy support mechanism can be
established, energy saving potential of a country can be used for creating a budget to enhance
energy efficiency, increase the number of renewable energy installations, support domestic
market, raise energy efficiency and renewable energy awareness, create environmental

consciousness, and increase economic equality level of a country.

C. Methodology

The thesis includes two main parts:
% Quantitative analysis of Germany, Japan, and USA
% SocioFIT Mechanism for developing countries based on the quantitative analysis

conducted.

1. Data

For the historical data, multiple sources are used for collecting solar renewable energy related

policies of Germany, Japan and the USA. These countries are selected for analysis due to their
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long history in solar PV industry. Solar energy industry policy data is collected and grouped
based on the implementation years for each of the selected countries (see appendix section A).
The solar cumulative photovoltaic installation data of International Energy Association (IEA)

member countries are used for creating an index table.

2. Quantitative Analysis

The policies of selected countries are evaluated through a quantitative analysis. The implemented
policies of selected countries are grouped under the policy types and the policy types are

matched with the index numbers for evaluating their success levels.

3. Forming the New Mechanism

Based on the quantitative analysis conducted, the most successful policies as well as other
implemented policies in Japan, Germany and the USA are used as a baseline to form an

appropriate renewable energy deployment mechanism for developing countries.
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II.

Literature Review And Background

A. Introduction

International Energy Agency (IEA) has published reports on renewable energy policies such as
“Deploying Renewables (2011)”, “Policy Considerations for Deploying Renewables (2011)”,
and “Technology Roadmap: Solar Photovoltaic Energy (2010)”. Similarly, International
Renewable Energy Agency (IRENA) has published some articles such as “Financial Mechanism
and Investment Frameworks for Renewables in Developing Countries (2012)”, “Capacity
Building Strategic Framework for IRENA (2012)” and “Evaluating Policies in Support of the
Development of Renewable Power (2012)”. In USA the Department of Energy (DOE) has also
published some reports: “Solar Photovoltaic Financing: Residential Sector Deployment (2009)”
and “Solar Powering Your Community: A Guide for Local Governments (2011)”. A report of
The European Photovoltaic Industry Association (EPIA) named “Connecting the Sun (2012)”
was found to be useful.

For the quantitative analysis the “Trends in Photovoltaic Applications: Survey Report of Selected
Countries Between 1992 and 2011” report of IEA is used as a data source (IEA 2012).

In addition, a study was conducted to evaluate the efficiency levels, which is the indicator that
shows the renewable installations achieved for economic resources spent, of renewable energy
policies. One of them was (Avril, et al. 2012). In the study, the budgets allocated to renewables
are compared with the capacity of installations in France, Germany, Japan, Spain and the US.
The results showed that Germany and Japan were two of the most successful countries in terms
of the efficiency of their solar energy policies.

The main information source for the Turkish Energy Industry was from the published reports of

Energy Market Regulatory Authority (EMRA) such as “Electricity Market Report (2010)”.
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B. World Renewable Energy Outlook

In 2010, renewable energy has supplied 16.7% of world’s energy needs (REN2012). The

distribution of energy sources is presented in the figure below.

Figure 1 - Total World Energy Consumption by Source (2010) (Karpthy 2013)
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As it can be seen from the figure, the main source of energy production is from fossil fuels.
Renewables still have a small share in total energy production. According to IEA Report, the
share of renewable energy sources will not change considerably if the current policies are
maintained (IEA 2010). The figure below presents the shares of energy demands under different

scenarios.

Figure 2 - Shares of Energy Sources in World Primary Demand by Scenario (/1E4 2010)
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C. World Solar Energy Outlook

As an energy source, solar energy has the highest potential for humans to produce electricity.

The figure below presents the technical potential of solar energy in comparison with other

sources.
Figure 3 - Global Technical Potentials of Energy Sources (IEA 2011)
Global technical potential (E)/yr, log scale)
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Notes: Biomass and solar are shown as primary energy due to their multiple uses; the figure is presented in logarithmic scale due to
the wide range of assessed data. Technical potentials reported here represent total worldwide potentials for annual RE supply and do
not deduct any potential that is already being utilised. 1 exajoule (E]) = 278 terawatt hours (TWh).

Although solar energy has such a great potential the solar market has not grown remarkably until
the last decade. As a consequence of developing technology and reducing solar module prices,
the solar energy industry has expanded considerably between 2000 and 2012.

There are two main types of solar systems: the solar photovoltaic (PV) systems that convert solar
radiation into direct current electricity, and concentrated solar power (CSP) systems that use
mirrors or lenses to concentrate a large area of sunlight to produce electricity (Wikipedia 2013).
Among two these two types of solar systems, solar PV systems was leading in the market by far.
At the end of 2011, the total installed capacity of CSP and PV systems was 1.6 (Wikipedia 2013)

GW and 65 GW (EPIA 2012) respectively.
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Solar photovoltaic technology has grown rapidly in the last decade. The PV installations and

shares among countries in the years 2000, 2004, and 2008 are presented below.

Figure 4 - Cumulative Solar PV Capacities (IE4 2010)
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In 2011 more than 29.5 GW of solar PV systems were installed globally (EPTA 2012). Germany has
installed more than one third of total solar installations in 2011. The share of installatio