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Abstract

Fossil fuels subsidies are intervention policies by governments to keep energy prices lower than
the market price which leads to an increase in energy consumptions and GHG emissions. Iran
provides the largest amount of fossil fuels consumption subsidies in the world, but it
implemented the Targeted Subsidies Act to reform its subsidies and increase energy carriers’
end-user prices. This thesis investigated GHG emissions reduction effects and potentials of
fossil fuels subsidies reform policy in Iran. For this aim, qualitative study and quantitative
research approaches were employed, existing studies were collected and reviewed with the use
of a synthesis matrix. Then the reviewed studies were examined to evaluate the GHG emissions
reduction effects and potentials of fossil fuels subsidies reform policy at the global level and
other countries. Followingly, the results of Targeted Subsidies Act were collected and analyzed
by employing environmental policy framework and economic frameworks. Findings of this
thesis demonstrate that fossil fuels subsidies have environmental consequences and costs for
countries and reforming them leads to GHG emissions reduction. Iran did not implement its
fossil fuels subsidies reform policy as it was aimed, and energy carriers’ end-user prices did not
meet targets. Partial implementation of this policy did not lead to a decrease in energy
consumption and GHG emissions reduction. For having a successful fossil fuels subsidies
reform policy, complementary policies need to be implemented both in domestic and global
level in parallel. National decision-makers need to consider their domestic social, environmental,
political and economic context and implement the most appropriate package of policies. Global
decision makers need to come together and design an umbrella policy for national reform
policies to mitigate their reverse effects.

Keywords: Fossil fuels, Fossil fuels subsidies, Fossil fuels subsidies reform, GHG emissions,
Energy consumption
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Executive Summary

Background problem definition

Subsidies are financial intervention policies which are implemented by governments to promote
a social policy or an economic sector. Fossil fuels subsidies are one of the governments’
intervention policies to maintain the price of fossil fuels and electricity generated from these
sources below the market prices. Fossil fuels subsidies are common intervention policies in
many countries particularly in fossil fuels exporting countries to keep energy prices below the
market rates. Iran provides the largest fossil fuels consumption subsidies in the world.
(International Energy Agency, 2017)

In late 2010, Iran implemented a subsidies reform policy -Targeted Subsidies Act- in various
sectors including fossil fuels subsidies to increase end-user prices of natural gas not less than
75% of Free on Board price for energy use and not less than 65% of Free on Board price for
feeds of petrochemical plants, end-user prices of oil products including gasoline, kerosene,
diesel fuel, fuel oil and liquid gas not less than 90% of their Free On Board prices, , and end-
user price of electricity equal to its production cost by March 20, 2015 (End of Fifth
Development Program). (Targeted Subsidies Act, 2011)

Several studies were conducted to evaluate the effects and potentials of fossil fuels subsidies
reform policies in the global and single country levels on GHG emission reduction. A few
studies also have been done to evaluate impacts and potentials of fossil fuels subsidies reform
policy in Iran. But None of them fully investigated the impacts of reform policy in Iran on
GHG emissions reduction. They either studied non-environmental impacts of this policy or
only covered parts of its environmental impacts. Some of them only briefly have mentioned
environmental impacts and others focused on potentials according to scenario modelling. Thus,
there is a need to study the impacts of this policy in Iran on GHG emissions reduction.

Research Objectives and methodology

This thesis was aimed to investigate the effects and potentials of Targeted Subsidies Act on
GHG emissions reduction. To achieve this aim, the following objectives were considered:

e To provide an overview of the worldwide fossil fuels subsidies reform policies and
their impact on energy systems and GHG emissions and particularly on the ability to
reach the 2-degree goal; this stage will also identify gaps of our understanding and
knowledge in this area;

e  To develop a detailed inventory of consumptions, subsidies and subsidy reforms for
various fuels and carriers planned and already implemented in Iran’s Targeted Subsidies
Act;

e To evaluate and quantify the impacts of these reforms on GHG emissions;

*  To recommend the strengthening of fossil fuels subsidies reform policy in Iran and the

implication of such stronger policies on GHG emissions evaluated.

Four theoretical frameworks were employed to examine Targeted Subsidies Act’ results against
its targets. The first theoretical framework evaluates specifically Targeted Subsidies Act’ results
against its targets. The next three ones are focused on an increase in energy carriers’ end-user
prices by reform policy, and the effects of this increase on the potential reduction of energy
consumption and GHG emissions. After selecting related studies, they were sorted and analyzed
by employing a synthesis matrix. Collected data were analyzed by employing qualitative analysis

i
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in parallel with statistical analysis. Time-series analyses were also used to evaluate energy
consumption, CO; emissions, and emissions reduction as well as fossil fuels subsidies allocation
and the price elasticity of demand.

Findings
After reviewing related literature, developing an inventory of data and applying above-
mentioned methods and frameworks, this thesis concluded that:

e Reviewing all studies both in the global and single country levels demonstrate
environmental consequences and costs of fossil fuels subsidies and emphasize on
implementing fossil fuels subsidies reform policies. The overall outcome of reviewing
these studies shows that implementing fossil fuels subsidies reform policies leads to
GHG emissions reduction.

e Developing an inventory of data indicates that the Targeted Subsidies Act has not
implemented as it was aimed. Except in the case of liquid gas where its end-user price
met the targets of Targeted Subsidies Act in 2016.

e Applying economic frameworks displays that by assuming all other factors constant,
with an increase in end-user prices of energy carriers, their consumption has not
decreased except for electricity in 2015 and 2016.

e Partial implementation of this policy did not lead to a decrease in energy consumption

and GHG emissions reduction.

Finally, this thesis recommended that for having a successful fossil fuels subsidies reform, it
does not enough to remove subsidies and increase end-user prices. Governments need to
implement many other parallel and complementary policies together to guarantee the success
of fossil fuels subsidies reform. National decision-makers need to consider their domestic social,
environmental, political and economic context and implement the most appropriate package of
policies. Fossil fuels subsidies reform needs to be implemented when rule of law, freedom from
corruption, effectiveness and regulatory quality are guaranteed. Energy market needs to be
liberalised and end-user prices are determined by the law of supply and demand. And finally,
every successful fossil fuels subsidies reform policy needs to adopt these steps in process of
implementation: adopting best practices in subsidy measurement, eliminating inappropriate
subsidies, conducting subsidy impact studies, implementing adjustment packages, learning from
successful case studies and recognizing political economy.

iii
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1 Introduction

1.1 Background

In Paris Climate Change Conference in 2015, countries agreed to keep the rise in global
temperature below 2 degrees Celsius above pre-industrial level and even make more efforts to
maintain it further 1.5 degrees Celsius till 2100. On the other had countries have Intended
Nationally Determined Contributions (INDCs) to achieve these targets (United Nation
Framework Convention on Climate Change, 2015). Energy production and consumption
accounts for two-thirds of global greenhouse gas (GHG) emissions (IEA, 2015). Governments’
financial intervention in the production and consumption of energy through various policies
affects the level of production and consumption of energy carriers. Fossil fuels subsidies (FFSs)
are one of the governments’ intervention policies to maintain the price of fossil fuels and
electricity generated from these sources below the market prices. According to International
Energy Agency (IEA) (2017), fossil fuel consumers’ subsidies was more than USD 300 billion
globally in 2017 with the aim to make fossil fuels cheaper for consumers and increase energy
use. In 2009, Group 20 leaders committed to reform their FFSs policies and phase-out
inefficient subsidies which could lead to wasteful use subsidized energies (Group 20, 2011).

FFSs are common intervention policies in many countries particularly in fossil fuels exporting
countries to keep energy prices below the market rates. FI'Ss in Iran, Saudi Arabia, and Russia
together and in China accounts for more than 40 % and 15 % of global FFSs respectively (IEA,
2017). Additionally, energy-related CO, emissions from markets with fossil-fuel consumption
subsidies count for 13% of total CO; emissions (IEA. 2015). Iran has the largest fossil fuels
consumption subsidies in the world with an average rate of 15%, 11% and 15% of total global
FESs for 2015, 2016 and 2017 respectively (IEA. 2017). It also counts for 10% of Iran’s GDP
in 2017. The CO; emission from fossil fuels has raised more than two times from 0.89% in 1990
to 1.80% in 2016 (World Bank. 2017).

1.1.1 Targeted Subsidies Act

In 2010, Iran implemented a subsidies reform policy -Targeted Subsidies Act (TSA)- in various
sectors including FFSs to increase end-user price of natural gas not less than 75% of Free On
Board (FOB) for energy use and not less than 65% of FOB for feeds of petrochemical plants,
end-user prices of oil products including gasoline, kerosene, diesel fuel, fuel oil and liquid gas
not less than 90% of their FOB prices, , and end-user price of electricity equal to its production
cost by March 20, 2015 (End of Fifth Development Program). According to this policy, Iran
aimed to spend up to 50% of its savings from TSA for introducing a comprehensive social
security system for all Iranians including health insurance, employment, and housing and direct
cash payments to households and up to 30% of savings for improving energy efficiency in
energy production and consumption sectors, improving and expanding public transportation,
producing energy from renewable resources and other infrastructure (Targeted Subsidies Act,
2011). Iran is also committed to mitigate 4% of its GHG emissions by 2030 according to its
INDC (United Nations Framework Convention on Climate Change, 2015).
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1.1.2 'TSA political status

Except in the case of gasoline, Iran is a net energy exporting country. Iran doesn’t pay direct
subsidies to the domestically produced gasoline and other energy carriers because energy
sources are state-owned and except in case of electricity, other energy carriers are operated by
the government. However, three main reasons led Iran to reform its overall subsidies in its
economy and specifically fossil fuels subsidies reform (FFSR); environmental impacts of
subsidies, issue of justice and former administration (2005-2013) attitude to the policymaking.
As studies show, subsidies have a negative impact on the environment and specifically leads to
a rise in GHG emissions. Other studies, also demonstrate that the rich benefits more than the
poor from subsidies while they were designed for the poor in the first place. There was
awareness about these two issues and even previous administrations had aimed to reform
subsidies, but they even didn’t include it in their political-economical agendas.

But former administration and especially the former President of Iran, with his justice worldview
from one side and his attitude in policy making where he was trying to implement any policy
without considering its political impacts. He decided to introduce an act to the patrliament and
implement subsidies reform as Targeted Subsidies Act. In his first term (2005-2009), he had the
full support of the Supreme Leader, parliament and other branches and departments of
government to introduce and implement this act. TSA was passed in the legislative branch in
2009 and 2010 and implemented in late 2010.

1.2 Research Problem

It leads us to study the impacts of FF'Ss on GHG emissions and global temperature rise. Several
studies have been conducted on the role of FFSs on GHG emissions, and some studies have
focused on FFSR policies and their potential impacts on reducing GHG emissions. In the most
recent study, Jewell and others (2018) pointed out the 1-4% potential GHG emissions reduction
where there is a big difference between the effects of FF'SR in oil exporting regions including
MENA region, Latin America and Russia which there are potentials for emission reduction
equal to or greater than their INDCs while in other regions, the potential emission reductions
can be less than their INDCs. While FFFSR (2015) studies suggest 8% potential GHG
emissions reduction by 2050. Merrill and others (2015) suggest 11 % potential GHG emissions
reduction. Presley and others (20106) studied potential emissions for Ghana, where they conclude
that there can be 1.9% GHG emissions reduction. On the other hand, Schwanitz and others
(2014) suggest that if FESR does not implement with complementary policies, it would slow
down the rate of transition to the non-fossil fuel energy system.

Several studies also have been done to evaluate impacts and potentials of FFSR in Iran.
Barkhordari and Fattahi (2017) explored the relationship between energy prices, energy intensity
and technology development. Gharibnavaz and Waschik (2015) focused on gained welfare of
households as a result of this policy. Barkhordar and others (2018) investigated the effects of
this act on energy efficiency in six energy-intensive industries. Sohaili (2010) analyzed potentials
of removing electricity subsidies on air pollution. Hassanzadeh (2012) concluded that according
to official reports there has been a decline in energy consumption, but she only has considered
short-term impacts of this policy. Mousavi and others (2017) studied driving forces of CO»
emissions in Iran and as part of their study, they briefly reviewed TSA policy and concluded
that this policy has helped to reduce emission in the transportation sector by switching from
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gasoline to natural gas. Farajzadeh and Bakhshoodeh (2015) examined the economic and
environmental impacts of the policy with scenario modelling and concluded that there can be a
great reduction in emission.

None of them fully investigated the impacts TSA on GHG emissions reduction or the potential
effects of stronger FF'SR. They either studied non-environmental impacts of this policy or only
covered parts of its environmental impacts. Some of them only briefly have mentioned
environmental impacts and others focused on potentials according to scenario modelling. Thus,
there is a need to study the impacts of TSA policy in Iran on GHG emissions reduction.

1.3 Research purpose

In this thesis, I am going to identify the impacts of TSA on GHG emissions in Iran

1.3.1 Research objectives

To achieve this aim, I have the following objectives:

¢ To provide an overview of the worldwide FFSR and its impact on energy systems and
GHG emissions and particularly on the ability to reach the 2-degree goal; this stage will
also identify gaps of our understanding and knowledge in this area;

¢ To develop a detailed inventory of consumptions, subsidies and subsidy reforms for
various fuels and carriers planned and already implemented in Iran’s TSA.

*  To evaluate and quantify the impacts of these reforms on GHG emissions

¢ To recommend the strengthening of FFSR in Iran and the implication of such stronger

policies on GHG emissions evaluated.

1.4 Theoretical framework and Methodology

1.4.1 Theoretical framework

Consumer subsidies are intervention policies to lower down the price of goods and services for
consumers. FFSR policies aim to decrease energy consumptions and reduce GHG emissions by
making energy prices close to market prices. I employed four different theoretical frameworks
for my research. The first theoretical framework evaluates specifically Targeted Subsidies Act’
results against its targets. The next three ones are focused on an increase in energy carriers’
prices by FFSR, and effects of this increase on the potential reduction of energy consumption
and GHG emissions.

Mickwitz’ policy framework is useful in analysing the results of TSA including changes in energy
carriers’ prices and GHG emissions reduction against its intended targets. The Price Elasticity
of Demand (PED) is to measure the consumet’s behaviour in relation to change in energy
carriers’ prices and its effects on energy demand. The Cross-Price Elasticity of Demand (CPED)
is to measure the consumers' responsiveness of one energy catrier to change in a price of other
energy carriers. The rebound effect (RE) is to measure the lost benefits of FF'SR in comparison
to the expected benefits where the direct cash payments from FFSR can potentially spend on
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other goods and service which can lead to the gross domestic product (GDP) growth and an
increase in GHG emissions.

1.5 Methodology

This present study is a case-based study and after reviewing existing studies, the specific case is
examined. Data is collected to examine results with intended targets and policy objectives. Data
is extracted from national and international reports and/or statics centres including Statistical
Centre of Iran (SCI), Iran’s Ministry of Energy (MOE), National Iranian Gas Company (NIGC),
International Energy Agency, World Bank and US Energy Information Administration (EIA).
Collected data are sorted for further analysis. Data are including an inventory of different energy
carriers’ consumptions, CO, emissions data for every energy carrier before and after TSA, GDP
growth rate, CO;intensity from 1990 to 2016 and end-user prices, reference prices, direct cash
payments to households from TSA and subsidies from 1990 to 2018. For total subsidies,
consumption data for 2017 and 2018 (which was not available) was considered equal to the
consumptions in 2016 and then subsidies are calculated.

Data are analyzed by applying theoretical frameworks to achieve research objectives. Data
analysis is done by employing qualitative analysis in parallel to the statistical analysis. Time-series
analyses are also employed to evaluate energy consumption, CO, emissions, and emissions
reduction as well as FESs allocation and the price elasticity of demand.

1.6 Scope and Limitations

1.6.1 Scope

This study focuses on reviewing published research, studies and reports from ScienceDirect,
Google Scholar, and a few international organizations from 2010 to 2018. Only studies in the
English language are covered. Most of the FESs reform policies consider social, economic and
environmental aspects and impacts of reform policy, I only review their environmental aspects
and impacts. For the case study, the time frame of 1990 to 2018 is covered and data are collected
from both national and international statistic centres/organizations/websites.

1.6.2 Limitations

Potential barriers include the select studies for review. ScienceDirect, Google Scholar, and
organizations’ websites have numerous studies, selecting the best ones were problematic but by
defining the above-mentioned criteria and brainstorming with the supervisor, I solved this
problem. Moreover, there were difficulties in finding relevant and sufficient data about energy
consumption, subsidies for different energy carriers, reduction or increase in GHG emissions
especially when different sources had different data for the same variable.

1.7 Audience

From a broad perspective, anyone who is affected by GHG emissions or uses subsidized energy
from fossil fuels, this study can be useful. But the main audiences of this study are two groups;
researchers can have a very deep understanding of all existing studies about FFSR and might
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find the case study as a foundation for their future research on national FFSRs and,
policymakers can use results of this study to implement FFSR at the national level and in a set
of conditions which will be discussed. In the international level, also it can be used for setting
climate change umbrella policies accordingly.

1.8 Disposition

The introduction will be continued by reviewing the existing studies on FFSR in both global
and national level and a few studies on FFSR in Iran. The definition of subsidies, subsidies
estimation approaches, the reasons for implementing reform policies and different approaches
to studying FFSR will be reviewed. The third chapter will be in describing the theoretical
framework which has four pillars including the framework for evaluating environmental
policies; a policy for evaluating environmental policy instruments and three economic
frameworks; the price elasticity of demand, the cross-price elasticity of demand and the rebound
effect. In the fourth chapter, data collection and analysis method will be introduced. An
inventory of different energy carriers’ consumptions, their subsidies, implemented reforms,
GHG emissions data for every energy carrier before and after FFSR, and GDP growth from
1990 to 2018 and direct cash payments and TSA targets from 2010 to 2018 will be collected
from national and international reports and/or statics centres and presented. Data will be
analysed by applying theoretical frameworks to achieve research objectives. Data analysis will
be done by employing qualitative analysis in parallel with statistical analysis and time series.

In the next chapter, the results will be discussed from policy and economic perspectives. Role
of Iran’s power structure on implementing TSA will be elaborated. Then, the TSA will be
analyzed as an environmental policy. Price elasticity of energy consumption, rebound effect of
direct cash payments to households, and impacts of crude oil price and local currency
fluctuations will be discussed. In the final chapter, I will conclude that TSA was not fully
implemented and partial implementation of it did not result in energy consumption and GHG
emissions reduction.
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2 Literature review

Subsidies in general and FFSs specifically will be introduced, then different approaches to
estimating the amount of FFSs will be provided. Following, different approaches to evaluating
potentials or impacts of implemented reform policies will be discussed. Studies at a global level
will be covered, then a few individual cases will be discussed. And finally, studies on FFSR in
Iran will be reviewed.

2.1 Subsidies

Subsidies are financial incentives or support provided by governments to promote a social policy
or an economic sector. Subsidies are intervention policies which are implemented by the
governments to achieve specific policy targets. According to the World Trade Organization’
subsidies are ‘a financial contribution by a government, or agent of a government, that confers
a benefit on its recipients” (Kojima and Koplow, 2015). Some of them are aimed at assisting
the poor to afford energy, public transport, etc. Others are intended to help the specific
economic sectors to enable them to survive or have a share in the market such as subsidizing
renewable energies to promote them in an energy mix of countries. Subsidies can be in different
forms including direct (interest-free loans, cash grants) and indirect (loans with a lower interest
rate, tax breaks, rent rebates, insurances). Subsidies can be provided in the form of productions
subsidies to lower their costs of production or in the form the consumer subsidies to shape
consumers’ behaviour or help them to afford specific product or service. Production subsidies
are very common in developed countries while consumer subsidies are in place in developing
countries. (Mynes & Kent, 2001)

FFESs also are provided to producers and consumers with the aim to ensure energy security,
alleviate energy poverty, support domestic energy production and create new jobs (Schwanitz
et al. 2014). Like other subsidies, FI'Ss also are in two main different categories; producer
subsidies and consumer subsidies. Producer subsidies are provided when prices of fossil fuels
or generated energy from fossil fuels received by suppliers are above a reference price (RP) or
when producers are in losses if they sell their final product at the RP. Consumer subsidies are
provided when the prices of fossil fuels or generated energy from fossil fuels paid by consumers
are below RP (IMF, 2019).

2.2 How large are FFSs?

Amount of FESs or in general any kind of subsidies depends on how we approach to estimate
them. Sovacool (2017) has collected different types of energy subsidies from different sources
in his research. According to him, subsidies can be in form of direct financial transfer including
grants to producers, grants to consumers, preferential or low-interest loans, exemptions or
rebates on royalties, producer levies, sales taxes and tariffs, production tax credits, investment
tax credits, government sponsored loan guarantees and accelerated depreciation; in form of
trade restrictions including import tariffs and duties and technical restrictions, quotas and trade
embargoes; in form of energy-related services provided by government at less than RP including
publicly sponsored R&D, free transport, direct investment in energy infrastructure, free storage
of waste or fuel and liability insurance; and in form of regulation of the energy sector including
rate caps and price controls, mandated deployment rates and demand guarantees and market-
access standards and restrictions.
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Sovacool (2017) identified four different approaches for estimating the amount of subsidies:
program-specific estimation approach which estimates subsidies for a specific government
subsidy program of policy; price-gap approach which estimates negative or positive “gaps”
between the domestic price of energy and RP of energy; inventory approach which estimates
not only financial transfer, it also estimates market support to particular industries; and
externalities approach which in addition to inventory approach, estimates full social,
environmental and economic impacts of subsidies. Coady and others (2017) discussed two
different approaches for estimating the amount of subsidies with focus on subsidies in the
transport sector. According to them, pre-tax subsidies which are same as price-gap approach
and post-tax subsidies which is similar to externalities and takes into consideration global
warming impacts, air pollution damages, broader vehicle externalities including accidents,
congestion and road damage.

Price-gap approach estimates the gap between reference prices and the end-user price of energy.
This approach does not cover all subsidies including hidden subsidies such as excess costs from
high system losses, over-staffing, or tariff under-collection or market support industries. Thus,
reliance on only the price-gap approach will understate the magnitude of FFSs. But the price-
gap approach does not have the complexity of other approaches and it is easy to calculate the
gap between free market prices and end-user price of energy. Estimating hidden subsidies or
market support and converting them to the numbers has its own difficulties. Estimating these
subsidies needs time and accurate data which are not available all the time. Most of the covered
studies are based on this approach. IEA uses this approach to estimate the amount of FFSs in
national and global levels. According to IEA (2017), the price-gap approach estimates subsidies
to fossil fuels that are consumed as an input of feed to electricity generation or are consumed
directly by end-user. This approach is very common in estimating consumer subsidies.

According to IEA (2017) price-gap approach, consumer subsidies are around hundreds of
billion USD and vary from one year to another one with an increase or decrease in international
energy prices. The value of global FFSs for 2017 was around USD 300 billion (IEA, 2017). The
International Monetary Fund (IMF) (2019) has similar estimation according price-gap approach
but with externalities approach, it estimates global FFSs around USD 5 trillion for 2015 which
counts for 6.5% of global Gross Domestic Product.

2.3 Why do we need to reform FFSs?

While subsidies intended to protect consumers by keeping energy prices low and promoting
specific economic sectors by decreasing the production costs, but they have cost both for the
government and society. Subsidies not only could reach their intended targets, but they are also
a burden for governments and therefore for the taxpayers. Governments have to increase taxes
or allocate a bigger share of national incomes (especially in oil and gas exporting countries where
oil and gas are nationalized) to finance subsidy plans and reduce budget deficits. Subsidies not
only consume a big share of the budget but also redirect budgets from other public sectors
including infrastructure, health, and education. While subsidies are intended to protect the poor
from higher prices, all consumers; both poor and rich benefits from subsidies by paying lower
prices for the energy. Subsidies are intended to reach a specific set of policy targets, but they
prevent investment in energy efficiency and renewable energies. They also foster energy
consumption. (International Monetary Fund, 2019)
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FFSs distort markets and discourage the production and consumption of clean energies. FFSs
do not only cause economic inefficiencies, but they also cause energy inefficiencies and are a
barrier to a transition towards a sustainable provision of energy (Schwanitz et al. 2014). FESs
lead to over-consumption of environmentally harmful energies which cause GHG emissions
(Wesseh & Lin, 2016). Whitley and Burg (2018) have listed the consequences of FESs. In
addition to the above-mentioned costs and consequences, they discussed that subsidies can
worsen inequalities especially in countries where most people lack access to the grid or
commercial energy and as a result, these people are not benefited from subsidies. Subsidies can
prevent households from investing in energy efficient appliances and equipment. In some
countries, the level of FFSs may be equivalent or even more than government investment in
other public sectors including health, education, and infrastructures. It not only shrinks
government budgets and wastes them, but it also causes health problems due to air pollution
and road transport by fossil fuels consumption and environmental problems.

2.4 Different approaches to study fossil fuels subsidies reform

Different researchers and institutions have conducted numerous studies with different
approaches. Covered studies can be categorized in two different ways; Firstly, according to their
approach where they evaluated implemented reform policies and their impacts on GHG
emissions reduction or potentials of future reform policies with future scenario/modelling and
secondly, according to their coverage and scope where some of them tried to evaluate the
potentials of reform policies on the global level or at least in some of the countries together or
for each specific country. Here, I will focus only on their second approach and review them
according to their coverage and scope.

2.5 Studies on the effects of global FFSR on GHG emissions

In this category, most of the studies are based on estimating the potential impacts of reform
policies with future scenario/modelling tools. For this aim, each of studies defines a set of
assumptions and develop its scenario/modelling accordingly. Burniaux and Chateau (2014)
discussed that different assumptions can lead us to different results. They argued that country
coverage, reference years, methodological approaches, the context of implementation and
values of fossil fuels supply elasticities can give us different outcomes. They also argue that the
selection of FFSs estimation approach can also affect the results. Some of these studies have
covered global level while others covered a specific set of countries.

There is a strong trend in the results of these scenarios/models show that FFSR can lead to
GHG emission reduction. But some of the studies are reluctant regarding the potentials for
GHG emission reduction or see it is dependent on the other conditions or implementing other
parallel policies. Burniaux and Chateau (2014) covered 37 non-Organisation for Economic Co-
operation and Development (OECD) countries with the use of OECD General Equilibrium
ENV-Linkages model. They used the price-gap approach for estimating the subsidies. Their
modelling results show that if all 37 covered countries remove all their subsidies from 2013 to
2020, GHG emissions will be reduced by 8% by 2050. This reduction will be 25% in Russia,
45% in the oil exporting countries and it will remain unchanged in OECD countries. The reason
for this in OECD countries is that with the reform of FFSs in non-OECD counttries, the prices
of energy will increase, and consumption of energy will decline in these countries. International
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fossil fuel prices will decline. The decline in international fossil-fuel prices will increase fossil
fuel consumption in countries without FI'Ss or in countries that do not reform their subsidies.
This reverse impact is called “carbon leakage” which causes an increase of 12% in CO,
emissions in OECD countries by 2050 in comparison to the baseline.

Merrill and others (2015) have covered 20 countries in their modelling with the use of GSI-
Integrated Fiscal Model. They also covered three individual countries in their study which will
be discussed in the next section. Their modelling shows an 11 % reduction in national average
GHG emissions by 2020 in 20 covered countries and 18% reduction with investing 30% of
savings from subsidies reform toward energy efficiency and renewable energies. GHG
emissions can be affected by both the change to the fuel mix and the fall in demand. They
suggest cash transferring of 50% of savings toward poorest of the population, investing of 10%
renewables, 20% energy efficiency, and allocating 20% toward budget deficit and debt. They
also used the price-gap approach for estimating subsidies thus they argued that the effects of
reform policies are underestimated. They also emphasized on effects and importance of crude
oil price in short-term modelling, but they put emphasizes on quality and quantity of subsidies
from different fuel types than crude oil prices in the long-term modellings. They also suggest
that countries can put a reform policy in their INDCs.

Merrill and others (2017) in their other study suggested that CO, emission reduction can be
between 6.4% to 8% by 2050 according to different scenarios. Their general idea is that FFSs
removal is not enough, the savings should be directed to energy efficiency, renewable energies,
and sustainable development (helping poor, investing on education and health) which can help
us to both reduce emissions and achieve sustainable development goals. There is a need for a
global shift or SWAP. They argued that in lower oil price, reform is easier since the increase in
energy price will not be so high and it is easier for consumers to adapt to it. Political pressures
may force policymakers to reintroduce subsidies. Well-structured reform policies with a
transparent pricing mechanism and appropriate carbon taxation policies will prevent the return
of subsidies in the presence of high oil prices.

Schwanitz and others (2014) assessed potentials of subsidy reform for the low-carbon
transformation of the energy system and the mitigation of climate change with using of the
global energy—economy model REMIND. They tried different scenarios with different
assumptions. All of their scenarios show GHG emissions reduction from 0.6% to 15.6%. They
emphasized on short-term effects of reform policies in GHG emissions reduction by 2050 but
they argued that the GHG emissions will go back to the reference level if required climate
policies are non-existent or weak. They even claimed that if reform policies do not complement
by other climate policies, they can have a reverse effect on the global transition towards a
sustainable energy system. They also have discussed carbon leakage effect, but they did not
consider it as a counter-argument for reform policies.

Jewell and others (2018) investigated the effects of FESR scenarios. They compared these effects
for different regions including oil and gas exporters and importers. They identify a big difference
between the effects of FESR; in oil exporting countries including the Middle East and North
Africa (MENA) region, Latin America and Russia, where GHG emissions reduction will be
equal to or greater than their INDCs and in other regions, where GHG emissions reductions
from FIFSR will be less than their INDCs.
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Coady and others (2017) used externalities approach to estimated subsidies at USD 5.3 trillion
in 2015 (6.5% of global GDP). They argue that reform of FFSs would have reduced global CO,
emissions in 2013 by 21%. Mundaca (2017) has studied FFSR potentials in different World Bank
regions. She argued that FFSs reduction by USD 20 cents per litre for both gasoline and diesel
can help on CO; emissions reduction in all the regions with a significant reduction in the MENA
region. Stefanski (2016) has used a unique method to collect FFSs from patterns in countries’
carbon emission-to-GDP ratios. According to him, the world without subsidies would have had
36% lower CO; emissions than they actually were in 2010.

Gerasimchuk and others (2017) have done the only study on production FFSR. According to
their modelling, CO, emission reduction can be 37 Gt from 2017 to 2050 or 1.1 Gt CO; per
year. It can vary according to the different assumption of oil price and can increase up to 175
Gt for the same period of time. Their focus is on the sensitivity of oil prices and their effects
on the amount of reduction. They conclude that at the lower market prices for fossil fuels,
climate benefits of producer FFSR can be greater.

Table 2-1 Summary of studies on the effects of global FESR on GHG emissions

Study Scope Findings
Burniaux and | 37 non-OECD countries consumption | Global effect: 8% reduction in GHG
Chateau (2014) subsidies removal (price-gap approach) | emissions

for all fossil fuels by 2050 Regional effects: 25% reduction in Russia,

45% in oil exporting countries and

unchanged in OECD countries

Merrill et al. (2015) | 20 countries consumption subsidies | 11% GHG emissions reduction by 2020 in 20
removal (price-gap approach) for all fossil | covered countries and more reduction up to
fuels by 2020 18 % with investing 30 % of savings toward

energy efficiency and renewable energies

Mertrill et al. (2017) | Global consumption subsidies removal | Global effect: a reduction of 6.4% to 8.2% in
(price-gap approach) for all fossil fuels by | GHG emissions according to the different

2050 scenarios

Schwanitz et al. | Global consumption subsidies removal | Global effect: a reduction of 0.6% to 15% in
(2014) (price-gap approach) for all fossil fuels by | GHG emissions according to the different
2050 and 2100 scenarios and time frames, with higher
reduction by 2050 and returning to the
baseline level by 2100

Jewell et al. (2018) | Global consumption subsidies removal | Global effect: a reduction of 1% to 4% in
(price-gap approach) for all fossil fuels | GHG emissions

under low- and high-oil prices by 2030 | Regional effects: in oil exporting countries
divided by global region (MENA region, Latin America and Russia),
GHG emissions reduction will be equal to or
greater than their INDCs and in other
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regions, GHG emissions reduction from will
be less than their INDCs

Coady et al. (2017)

Global consumption subsidies removal
(externalities approach) for all fossil fuels
by 2013

Global effects: 21% reduction in CO»;

emissions

Mundaca (2017)

An increase of 20 US$ cents per litre in
diesel fuel and gasoline prices in regions

(World Bank regions) over 16 years by a

Regional effects: CO; emissions reduction in
all regions with a significant reduction in the
MENA region

focus on price elasticity

Stefanski (2010) Global consumption subsidies removal | Global effects: 36% reduction in COq
(price-gap approach) for all fossil fuels by | emissions

2010

Gerasimchuk et al. | Global production subsidies removal for | Global effects: CO» emission reduction can
(2017) all fossil fuels excluding subsidies for | be 37 Gt from 2017 to 2050 or 1.1 Gt per
generating electricity under different | year and can be increased up to 175 Gt.

assumptions of crude oil prices by 2050

2.6 Single country reform policies and their effects

At the national level, two types of studies have done. The first type of studies is based on the
evaluation of implemented FFSR policies. The second type of studies are scenario based and
predict the potentials of reform policies. Some of the second types of studies are done for only
one single country and some of them are done through global level scenatios/modelling but
with individual results. Price-gap approach is also a widely used approach for single country
reform studies as it was for global level studies.

Despite the fact that according to the price-gap estimate, China does not provide the largest
consumer FESs, most of the single country reform studies have been done for this country. Li
and Sun (2018) argued that during the periods with positive FF'Ss, FFSR alone cannot lead to
CO; emission reduction because it would cause the switch from low-emitted fuels to high-
emitted coal. They also suggested that complementary policies will be needed to move toward
a low carbon economy. Jiang and Lin (2014) claimed that FFSR will lead to a significant decline
in energy demand, consumption and CO; emissions, but it can have reverse impacts on the
macro-economy. They also suggested complementary policies to prevent negative impacts of
reform policy. Lin and Ouyangc (2014) has evaluated potentials for reform from 2006 to 2010
and concluded that if the subsidies had been removed, potential CO, emissions reduction could
be 2.59% to 4.96%. Lin and Li (2012) have simulated the potential impacts of subsidy reform
in China and argued that subsidies reform in China would affect disproportionally the welfare,
output, competitiveness and emissions of different world regions. It also can cause negative
economic and externalities to China, and positive economic and environmental externalities to
other world regions where subsidies are in place yet but are preventive to global emissions
reduction. Liu and Hong (2011) also argued up to 4% CO; emissions reduction according to
their scenario.
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Wesseh and Lin (2016) have used a multi-region Computable General Equilibrium Model
(CGEM) for their empirical studies for Ghana and concluded that with FFSR, there will be
welfare losses. They also argued that even with 1.9% overall improvement in environmental
quality, the rate of CO, will increase. Yusoff and Bekhet (2016) have studied subsidies reform
in Malaysia. They also employed CGEM and developed three different scenarios; FFSR, fossil
fuels tax subsidies reform and reform of both FESs and fossil fuels tax subsidies. Their results
showed that the third scenario has a stronger effect of reducing energy demand and potentials
for energy savings. Gelan (2018) investigated Kuwait subsidies reform potentials and concluded
that with different scenarios, CO, emissions will decline but it will be less than 1%.

Acar and Yeldan (2016) have studied subsidies reform for Turkey. They used CGEM for 2015-
2030. Their results indicated that by the reform of the coal subsidies, GHG emissions can be
reduced by 5% without a significant shrink in GDP. Wang and others (2016) have done a
CGEM for United Arab Emirates (UAE) utility subsidies and their results showed that subsidies
reduction alone will increases GDP of the UAE and with decreasing carbon-intensive utility
and industrial productions CO2 emissions will reduce. According to Mundaca (2017), if FFSs
reduced in MENA region by USD 20 cents per litre for both gasoline and diesel, for Saudi
Arabia the GHG emissions could be reduced 30% and 60% from diesel fuel and gasoline
consumption, respectively.

Merrill and others (2015) have studied a few individual cases with GSI-Integrated Fiscal Model
in addition to a global level study. The Philippines successfully removed all consumer subsidies
in the late 1990s. It combined this reform policy with other complementary policies including
targeted direct cash payments, regulated subsidies for specific sectors, poor, and for certain
kinds of fuels, renewable energy act, rural electrification program, feed-in tariff, renovation of
hydropower facilities, investment in domestically produced clean electricity and a universal
charge on grid electricity. In result despite an increase in electricity consumption; energy
efficiency improved, energy intensity decreased by 2%, energy use per capita decreased, and
CO; emission declined 10.4% per unit of GDP. In Morocco and Jordan, FEFSs count %06.6 in
2012 and 5.8% in 2005 of GDP respectively. They have implemented subsidies reform policies
with complementary policies including cash transfer, health insurance and excluding fuels which
benefit poor from reform policies.

Merrill and others (2017) also have studied a few individual countries. In Bangladesh, subsidies
are around 3.2% of GDP and 32% of government revenue expenditure. Despite a large amount
of subsidies, 26% of the population do not have access to electricity. If subsidies reform policy
implemented, there will be 8.67% GHG emissions reduction and it can reach to 13.56% with
redirecting of savings for reform to energy efficiency and renewables. In Indonesia, subsidies
before reform were around USD 7.5 billion for electricity, USD 15.6 billion for transport, USD
644 million producer subsidies, and USD 3.91 billion for LPG. If all subsidies removed, there
will be 6.97% GHG emissions reduction and with investing 30% of savings to renewables and
energy efficiency, emissions reduction will be 12.14% by 2020 and 19.28% by 2025 (reform
policy is ongoing in Indonesia). In Morocco, subsidies counted for 12.6% of government
expenditure (2005-2012). Subsidies reform has started and from 2008 to 2016 it has been
decreased from USD 2.985 billion to USD 1.132 billion. Subsidies are mostly focused on oil
products, electricity, and butane. If the reform policy is completed, GHG emissions reduction
from 2012 to 2030 will be 7.5%. If SWAP happens from fossil fuels to solar energy, the
reduction will be even higher.
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Table 2-2 Summary of single country reform policies and their effects

Study

Scope

Findings

Li and Sun (2018)

China, consumption subsidies, all

fossil fuels

FEFSR alone cannot lead to CO; emission
reduction because it would cause the switch
from low-emitted fuels to high-emitted coal

Jiang and Lin (2014)

China, consumption subsidies, all

fossil fuels

a significant decline in energy demand,
consumption and CO; emissions with reverse

impacts on macroeconomy variables

Lin and Ouyangc
(2014)

China, consumption subsidies, all
fossil fuels from 2006 to 2010

CO» emission reduction could be 2.59% to
4.96%.

Lin and Li (2012)

China, consumption subsidies, all

fossil fuels

Disproportional effects on the welfare, output,
competitiveness, and emissions of different

world regions.

Negative economic and externalities to China,
and positive economic and environmental
externalities to other world regions where
subsidies atre in place yet but are preventive to

global emission reduction

Liu and Hong (2011) China, consumption subsidies, all | 4% CO; emissions reduction
fossil fuels
Wesseh and Lin (2016) | Ghana, consumption subsidies, all | 1.9% overall improvement in environmental

fossil fuels

quality, with an increase in the rate of CO;

emissions

Yusoff and Bekhet
(20106)

Malaysia, consumption subsidies, all

fossil fuels

FFSR will lead to energy demand reduction but
combining it with removing fossil fuels tax
subsidies will have a stronger effect on energy

demand

Gelan (2018)

Kuwait, consumption subsidies,
30% reduction in electricity sector

subsidies

CO; emissions will decline but it will be less
than 1%

Acar and  Yeldan

(2016)

Turkey, consumption subsidies,
coal subsidies over 2015-2030

GHG emissions can be reduced by 5%
without a significant shrink in GDP

Wang and  others
(2010)

UAE, consumption  subsidies,

electricity subsidy

A decrease in carbon-intensive utility and
industrial productions will reduce CO;

emissions
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Mundaca (2017)

Saudi Arabia, consumption
subsidies, an increase of 20 USD
cents per litre in diesel fuel and
gasoline prices over 16 years by a

focus on price elasticity

30% and 60% GHG emissions reduction from
diesel and gasoline consumption, respectively

Merrill et al. (2015)

Philippines, consumption subsidies
removal of all fossil fuels in the late
1990s

CO; emission declined 10.4% per unit of GDP

Merrill et al. (2015)

Jordan, consumption subsidies,
removal of all fossil fuels subsidies
excluding fuels which benefits poor

Ongoing reform

Merrill et al. (2015)

Morocco, consumption subsidies,
removal for all fossil fuels excluding

fuels which benefits poor

Ongoing reform

Merrill et al. (2017)

Bangladesh, consumption subsidies,

all fossil fuels

8.67% GHG emissions reduction and it can
reach 13.56% with redirecting of savings from

reform to energy efficiency and renewables

Merrill et al. (2017)

Indonesia, consumption subsidies,
all fossil fuels by 2025

6.97% GHG emissions reduction and with

investing 30% of savings from reform to

renewables and energy efficiency, 12.14%
reduction by 2020 and 19.28% by 2025

Merrill et al. (2017) Morocco, consumption subsidies, | 7.5%0 GHG emissions reduction

all fossil fuels over 2012-2030

2.7 Studies on FFSR in Iran

Several studies also have been done to evaluate impacts and potentials of FFSR in Iran.
According to Mundaca (2017), if FF'Ss reduced in MENA region by USD 20 cents per litre for
both gasoline and diesel, in Iran, the GHG emissions reductions could be 10% and 50% from
diesel fuel and gasoline consumption, respectively. Barkhordari and Fattahi (2017) explored the
relationship between energy prices, energy intensity and technology development in the
industrial sector and not all sectors and they have not explored the relationship between FFSR
and GHG emissions. Gharibnavaz and Waschik (2015) focused on gained welfare of
households as a result of this policy. Barkhordar and others (2018) investigated the effects of
TSA on energy efficiency in six energy-intensive industries. Sohaili (2010) analyzed potentials
of removing electricity subsidies on air pollution. He used price elasticity of demand and
analyzed the effects of an increase in electricity price in reducing environmental pollution.
Hassanzadeh (2012) concluded that according to official reports there has been a decline in
energy consumption, but she only has considered short-term impacts of this policy. Mousavi
and others (2017) studied driving forces of CO; emission in Iran and as part of their study, they
briefly reviewed TSA policy and concluded that this policy has helped to reduce emission in the
transportation sector by switching from gasoline to natural gas. Farajzadeh and Bakhshoodeh
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(2015) examined the economic and environmental impacts of the policy with scenario modelling
and concluded that there can be a great reduction in emission. None of these studies has done
a comprehensive analysis of FFSR’s impacts on GHG emissions reduction or their aim was to
investigate other impacts of FFSR and they briefly have mentioned or overviewed its impacts
on GHG emissions reduction.

2.8 Summary

In this literature review, I intended to give a comprehensive review of existing literature since
the existing reviews including Sovacool (2017), Whitley and Burg (2018) and Ellis (2010) had
not covered different studies with different types and approaches. This review gives a
comprehensive and holistic review of the main existing studies covering different types and
approaches. All the reviewed studies both in the global and single country levels agreed on the
environmental consequences and costs of FEFSs and emphasized on implementing FFSR
policies. There was also a general agreement on potentials of FFSR on GHG and/or CO2
emissions reduction except in case of Wesseh and Lin (2016) where they argued for an increase
in the rate of CO; emissions.

Disagreements have risen when they came to define the conditions in which FFSR should be
implemented. Different studies have chosen a different assumption. Results were different
based on their different approaches for defining and estimating FFSs. Even those who had
chosen a similar approach to estimate subsidies, reached different results because they had
chosen different assumption or different method/model for their study. One of the differences
in their assumptions was country scope; some of them based on the global level, some multi-
region, some multi-country, and other single country studies. The other differences in their
assumptions were on fuel selection; multi-fuel studies reached different results than single-fuel
studies. The time frame was another determinant factor. Another factor was different
assumptions of crude oil price in the international markets. Choosing base years was also played
a role in determining the results of the studies.

Even with employing the same methods, approach and assumptions, results varied from one
study to another one. It was based on that either FFSR implemented as a single policy or there
were complementary policies in place to mitigate reverse or negative effects of reform policy.
Different studies assumed different complementary policies or the same policies with different
assumption for scenario/modelling. But some of the complementary policies were common in
most of the studies. Most of them included or suggested to include the following parallel
policies: direct cash payment to poor for compensation an increase in energy prices, investing
savings from subsidies reform in health, education and infrastructure especially public transport,
redirecting savings from subsidies reform to energy efficiency programs and promoting
renewable energies including putting in place feed-in-tariff programs, investing in R & D,
subsidizing their generation, providing free or lower interest rate loans, regulatory reform, fossil
fuel taxing, emission trading etc. These policies were suggested for every single country where
reform is happening. For mitigating reverse and negative effects of FESR policy in other
countries, this policy needs to be combined with emission cap to prevent carbon leakage effects
which means that implementing FF'SR policy in one single country is not enough and it needs
to implement not only with complementary domestic policies but in parallel with FFSR policies
in other countries and other global complementary policies, to be successful.
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3 Theoretical framework

Consumer subsidies are intervention policies to lower down the price of goods and services for
consumers. FFSR policies aim to decrease energy consumptions and reduce GHG emissions by
making energy prices close to market prices.

I employed four different theoretical frameworks for my research. The forth theoretical
framework evaluates specifically TSA results against its targets. The next three, are focused on
an increase in the end-user price of energy carriers by FFSR, and effects of this increase on the
potential reduction of energy consumption and GHG emissions.

3.1 A policy for evaluating environmental policy instruments

Mickwitz” (2003) ‘A policy for evaluating environmental policy instruments’ is employed to
evaluate Targeted Subsidies Act effects. Every policy has impacts and effects. Some of these
effects are anticipated while others are not. Some of the effects are in the target are of the policy
but some others not. Some of them are beneficial-here beneficial for the environment by
reducing GHG emissions- and some others are detrimental. In this study, only the
environmental effects of this policy are evaluated.

Effects
Anticipated Unanticipated
Outside Outside
In target area In target area
target area target area
Beneficial Beneficial Environmental Environmental
e.g. Decreased emissions e.g. Increased || effects effects
] of some type environmental e.g. Decreased emissions ] e.g. Increased
(e.g. BOD) knowledge of some type (e.g. SO2) energy use
Detrimental Detrimental Other effects Other effects
e.g. Increased emissions e.g. Increased e.g. Increased e.g. Changed
of some type | imports | environmental awareness | trade
(e.g. phosphorus) within the firm patterns

Figure 3-1 A framework for evaluating environmental policy instruments

Source: (Mickwitz, 2003, p. 28)

3.2 The Price Elasticity of Demand

The Price Elasticity of Demand measures the consumer's behaviour in relation to change in the
price of a good or service. According to PED, with a change in the price of a particular good or
services, demand can change. PED can measure consumers' sensitiveness from elastic to
inelastic. (Guven and McPhail, 2013)
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(P1—P0)/P0

PO=Initial price

P1=New price

uPO=Demand at the initial price

uPO=Demand at the new price

Table 3-1 Interpretation of the PED coefficient

If PED is less
than 1:

Demand is inelastic. This means that the percentage change in energy consumption is
less than the percentage change in the energy carriers’ end-user price.

If PED is
greater than 1

Demand is elastic. The percentage change in energy consumption is greater than the
percentage change in the energy carriers’ end-user price.

Demand is perfectly inelastic. There was no change in energy consumption resulting

If PED=0: , e .
from a change in the energy carriers’ end-user price.
If PED=1: . . . . . . .
Demand is unit elastic. The percentage change in energy consumption was identical to
the percentage change in the energy cartiers’ end-user price.
If PED = Demand is perfectly elastic. The smallest increase in energy carriers’ end-user price
infinity: causes energy consumption to fall to ZERO.

Source: (Welker, 2019)

Table 3-2 Primary determinants of PED

Substitutes

The number of substitutes available. The more substitutes, more elastic
demand, as consumers can replace a good whose price has gone up with one of
its now relatively cheaper substitutes.

Proportion of

The proportion of income the purchase of a good represents. If a good
represent a higher proportion of a consumer’s income, his demand tends to be

income :

more elastic.

Luxuty or Luxur.y or necessity? Ifa good.is. a nece.ssity,' c’hanges in price tend not to affect

necessity? quantity demand, i.e. demand is inelastic. If it’s a luxury that a consumer can go
without, consumers tend to be more responsive.

Addictive? | If a product is addictive or habit forming, demand tends to be inelastic.
The amount of time a consumer has to respond to the price change. If prices

Time remain high over a longer period of time, consumers can find substitutes or

learn to live without, so demand is more elastic over time.

Source: (Welker, 2019)

I use this theoretical framework to find out by implementing TSA, either energy consumption
(demand) is elastic or not and will lead to a decline in energy consumption and GHG emissions

or not.
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3.3 The Cross-Price Elasticity of Demand

The Cross-Price Elasticity of Demand measures the consumers' responsiveness of one good ot
service to change in a price of related good or service, this good or service can be either
substitute or a complement one. According to the CPED, if the end-user price of energy
carriers’ changes, consumer’s behaviour changes to that energy carrier will change. For example,
if the price of electricity increases, consumers might look for substitution for cooking such as
biomass.

This side theoretical framework helps us to evaluate any potential switch between energy
carriers.

3.4 Rebound effect

The rebound effect is stated as a ratio of the lost benefit in comparison to the expected benefit
(Grubb, 1990). There are three types of RF including direct rebound effect, indirect rebound
effect (IRE) and economy-wide effect. For this study, I employ IRE. According to the IRE,
the lower cost of a service or good leads to increased household consumption of other services
and goods. In this study, I examine the RE of TSA where direct cash payments to the
households from FESR can be spent on other services and goods that can lead to GDP growth
and followingly more GHG emissions. There are five different RFs according to their rate
(Saunders, 2008):

e Negative rebound or Super conservation (RE < 0): the actual savings are higher than expected
ones. This occurs if the FFSR reduces GHG emissions more than expected targets.

e Zero rebound (RE = 0): The actual savings are equal to the expected one. This occurs if the
GHG emissions reduction from FFSR is equal to expected targets.

e  DPartial rebound (0 < RE < 1): The actual savings are less than expected ones. This occurs if
the GHG emissions reduction from FEFSR is less than the expected targets.

e Full rebound (RE = 1): The actual savings are zero. This occurs if the GHG emissions
reduction from FFSR is equal to the emissions caused by houscholds' savings from FFSR.

e Backfire (RE > 1): The actual savings are negative. This occurs if the GHG emissions
reduction from FESR is less than the emissions caused by households' savings from FEFSR.
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4 Methodology

This study is a case-based study and after reviewing existing studies, the specific case is
examined. Data is collected to examine results with intended targets and policy objectives.

4.1 Methods of literature and data creation and collection

4.1.1 Literature

For this study, the literature is including case-based studies, general studies, and future scenario-
based studies and globally accepted reports by IEA or similar organizations from 2010 to 2018.
For academic studies, I use ScienceDirect and Google Scholar and for reports, I use publisher
organizations websites. Research keywords are exclusively in English language including ‘fossil
tuels subsidies’, ‘fossil fuels subsidies phase out’, ‘fossil fuels subsidies reform’, ‘fossil fuels
subsidies removal’, ‘fossil fuels subsidies and GHG emissions’, ‘fossil fuels subsidies and GHG
emissions reduction’, ‘fossil fuels subsidies phase out and GHG emissions reduction’, ‘fossil
fuels subsidies removal and GHG emissions reduction’, “fossil fuels subsidies and Iran’, “fossil
fuels subsidies phase out and Iran’, ‘fossil fuels subsidies reform and Iran’, ‘fossil fuels subsidies
removal and Iran’, ‘fossil fuels subsidies and GHG emissions and Iran’, “fossil fuels subsidies
and GHG emissions reduction and Iran’, ‘fossil fuels subsidies phase out and GHG emissions
reduction and Iran’, and ‘fossil fuels subsidies removal and GHG emissions reduction and Iran’.
After selecting papers and reports, they are discussed with the supervisor to direct focus in the
right direction. Finally, studies are collected for review with considering their relevance to my
study, quality, whether the study is recent or not, whether it is seminal or not. And an
appropriate balance between academic papers, scenario-based studies, and reports was
considered. Selected studies are overviewed and summarized by using a synthesis matrix.
Summarized literature are analyzed by finding their agreements and disagreements in relation to
my research objectives.

4.1.2 Data

Data are extracted from national and international reports and/or statics centres including
Statistical Centre of Iran, Iran’s Ministry of Energy, National Iranian Gas Company, the National
Iranian Oil Products Distribution Company, International Energy Agency, World Bank and US
Energy Information Administration. Collected data are sorted for further analysis. Data are
including an inventory of different energy carriers consumptions, CO, emissions data for every
energy carrier before and after TSA, GDP growth rate, COzintensity from 1990 to 2016 and
end-user prices, reference prices, direct cash payments to households from TSA and subsidies
from 1990 to 2018. For total subsidies, consumption data for 2017 and 2018 (which was not
available) was considered equal to the consumptions in 2016 and then subsidies are calculated.
All energy consumption, CO; emissions, subsidies, end-user prices and direct cash payments
are collected according to the Iranian calendar and then transferred to the Gregorian calendar.
While Gregorian calendar year starts 80 days earlier than the Iranian calendar year, but because
the data are available only in the yearly bases, the year 1369 in the Iranian calendar is assumed
as 1990 in the Gregorian calendar and so on.
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Energy carriers’ consumptions: Data of energy consumption for natural gas, gasoline, diesel
fuel, kerosene, fuel oil, liquid gas and electricity in residential, public and commercial (RPC),
transport, industrial, agriculture sectors and also petrochemical’s energy use from 1990 to 2016.

CO; emissions: Data of CO, emissions from fuel combustion for natural gas, gasoline, diesel
fuel, kerosene, fuel oil, liquid gas and electricity from 1990 to 2016.

End-user prices: End-user prices of all carriers are collected in local currency (IRR) and then
converted to the USD in the market exchange rate from 1990 to 2018.

Reference prices: FOB prices of natural gas and oil products were not available at the nearest
international hub, thus FOB prices at the New York harbour were used. For calculating
reference prices of natural gas and oil products, the cost of internal distribution and marketing
was added to the FOB prices. From 2008, Value Added Tax (VAT) has been implemented in
Iran and were added to the FOB prices. For calculating electricity reference price, electricity
generation costs, internal distribution, marketing and VAT were added to the FOB prices of
input fuels for electricity generation.

Reference price =FOB price+ the cost of internal distribution and marketing (and generation
costs in case of electricity) + VAT

Fossil fuels subsidies: Whenever a subsidy is paid in cash or grant to the recipient, it is called
direct subsidy. Any non-cash benefits a recipient receives considered an indirect subsidy.
Estimating indirect subsidies needs data and time which was not possible to do it for this study.
Thus, I use the price-gap approach to estimate only amounts of direct subsidies.

Iran is a net fossil fuel/energy exporting country. For fossil fuel/energy exporting economies
where they export fossil fuel/energy at FOB prices but chatrge less for it in their domestic
market, they do not have a direct budget for subsidies; their domestic subsidies are implicit and
is considered as the opportunity cost of pricing domestic selling of energy at a lower price. The
reference price for net exporter economies is the price of energy at the closest international hub
minus the cost insurance, freight and plus marketing, domestic distribution and VAT. For
electricity, the reference price is based on the cost of production, transmission, distribution on
annual average-cost pricing in each country. IEA, 2017)

After having end-user and reference prices of energy carriers, here I only collect direct subsidies
according to the below formula. FESs are converted to USD at the same year exchange rates.

Subsidies= reference price of energy carrier — end-user price of energy carrier
Note: In calculating electricity subsidies, the share of fossil fuels sources in electricity generation
was considered to avoid overestimation due to the share of non-fossil fuel sources in electricity

generation.

Direct cash payments to the households from FFSR: This data is collected in local currency
and converted to the USD in the market exchange rate.

GDP: GDP data is collected in USD and in the constant prices.
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CO; intensity: CO; intensity of GDP is 1 kg of emitted CO; per 1 USD of GDP and CO,
intensity of energy use is 1 kg of emitted COzper 1 kg of oil equivalent energy use.

4.2 Methods for data analysis

Data are analyzed by applying theoretical frameworks to achieve research objectives. Data
analysis is done by employing qualitative analysis in parallel with statistical analysis. Time-series
analyses are employed to evaluate energy consumption, CO, emissions, and emissions reduction
as well as FESs allocation and the price elasticity of demand.

For Mickwitz’ policy framework, the results of TSA are measured against its intended targets
and Iran’s INDC. For this, two main criteria are applied, the first increase in energy carriers’
prices are examined according to the yearly exchange rates against intended targets, and second
potential CO; emissions reductions are evaluated against on INDC. Time-series analysis is also
employed to conduct these comparisons.

According to the PED and CPED theoretical frameworks; demand for energy from fossil fuels
sources needs to be analysed in two different prices (in subsidized price and after FFSR) to find
out an increase or decrease in demand. There is also a need to find out the shift from one fossil
fuel to another one in case of a change in prices. Qualitative analysis is done by applying
theoretical frameworks to the statistical data and their analysis.

Time-series analysis of direct cash payments, and spending of them in other goods and services
and GDP growth rate is done to find out their trends and possible correlations before and after
FFSR.

4.3 Limitations

Potential barriers were on the selecting studies for review. ScienceDirect, Google Scholar, and
organizations’ websites provide many studies, selecting out them were problematic but by
defining the mentioned criteria and brainstorming with the supervisor, I could get around this
problem. Also, there was difficulties in finding relevant and enough data about energy
consumption, subsidies for different energy carriers, reduction or increase in CO, emissions
especially when different sources had different data for the same variable.
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5 Results and Analysis

Iran’s total primary energy supply and consumption is heavily dependent on fossil fuels where
100% of transport and heating rely on fossil fuels and about 83 to 93% of electricity generation
is from fossil fuel sources including oil products and natural gas sources with less than 0.4%
share of coal sources (World Bank, 2019). For this reason, here we only have results of main
energy sources including natural gas, gasoline, diesel fuel, kerosene, fuel oil, liquid gas and
electricity.

In the first section of this chapter, consumption of each above-mentioned energy carriers for
different sectors including RPC, industrial, transport, agriculture, petrochemical energy use and
others will be given. End-user price and reference price of each energy carrier will be presented,
and finally, the total amount of end-user price and total subsidies for each energy carrier will be
shown. Following total energy consumption for each sector and for each energy carrier will be
displayed and overall energy consumption will be demonstrated. And finally, CO;emission from
fuel combustion against energy consumption will be shown.

In the second section; total subsidies against crude oil price in the international market and end-
user price of energy carrier will be given. GDP growth rate against energy consumption will be
presented. CO: intensity of GDP and CO; intensity of energy use will be given where CO,
intensity of GDP is 1 kg of emitted CO; per 1 USD of GDP and CO.intensity of energy use is
1 kg of emitted CO*per 1 kg of oil equivalent energy use. Following direct cash payments to
the households from TSA and CO, emission resulted from spending them will be displayed.

In the last section of this chapter, the results of TSA will be evaluated against its targets. Where
the targets had been set to achieve a determined percentage of FOB price in case of oil products
and natural gas and generation cost in case of electricity, the ratio of results per targets and crude
oil price will be given for them.

5.1 Energy carriers’ consumptions and emissions

5.1.1 Natural gas

Iran has the second largest natural gas reserves in the world (BP, 2018) which leads Iran to rely
on this source of energy for heating, electricity generation, cooking and even transport energy
needs.

Natural gas consumption has been increasing since 1990 with small drops in 1998 and 2012.
There is no sign of steady change in natural gas consumption pattern after implementing the
TSA. (Figure 5-1)

End-user price of natural gas sharply increased after implementing TSA in late 2010 and 2011
then dropped again from 2012. There is another sharp drop in end-user price in 2018. These
drops in end-user price are the result of a decline in IRR value against USD while it had increased
or remained at the same level in local currency. Reference price has raised and fell according to
the crude oil price and accordingly natural gas FOB price in international markets. (Figure 5-2)

Natural gas total annual end-user price had been less than 1 billion USD for all years before
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Figure 5-1 Natural gas consumption in different sectors 1990-2016

Source: Data is collected from (National Iranian Gas Company, 2019 and Iran’s Ministry of Energy, 2019)
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Figure 5-2 Natural gas end-user price and reference price 1990-2018

Source: Data is collected from (NIGC, 2019, Iran’s MOE, 2019, Statistical Centre of Iran, 2019 and US
Energy Information Administration, 2019)
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Figure 5-3 Natural gas total annual end-user price and total subsidies 1990-2016

Source: Data is collected from (NIGC, 2019, Iran’s MOE, 2019, SCI, 2019 and US ELA, 2019)

implementing TSA except from 2007 to 2009. By implementing TSA, it has been increased
sharply more than three times. There is a decline in annual total end-user price for 2012 and
2013 and estimated there will be a similar decline from 2018 onward again. These declines are
the result of a decline in IRR value against USD while it had increased or remained at the same
level in local currency. Total annual subsidies have not had a steady trend. While it is a gap
between end-user price and reference price, crude oil price and accordingly natural gas FOB
price plays the main role in the amount of subsidies. (Figure 5-3)

5.1.2 Gasoline

Iran has a relatively weak public transport and transportation mostly relies on road transports
with private vehicles which consume domestic and imported gasoline.

Gasoline consumption has been increasing since 1990 with a sharp slope but it has started to
decline from 2007 till 2011 but has increased again from 2012. While there is a decreasing trend
in gasoline consumption before implementing TSA, one year after implementing it, the
consumption has started to rise again even there was another increase in end-user price in 2014.
(Figure 5-4)

End-user price of gasoline sharply increased after implementing TSA in late 2010 and early 2011
then declined again from 2011. There is another sharp increase in end-user price in 2014 and
again another drop from 2015 with a sharp slope from 2018. These drops in end-user price are
the result of a decline in IRR value against USD while it had increased or remained at the same
level in local currency. Reference price has raised and fell according to the crude oil price and
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Figure 54 Gasoline consumption 1990-2016

Source: Data is collected from (National Iranian Oil Products Distribution Company, 2019 and Iran’s MOE,
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Figure 5-5 Gasoline end-user price and reference price 1990-2018

Source: Data is collected from (Iran’s MOE, 2019, SCI, 2019 and US ELA, 2019)
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Figure 5-6 Gasoline total annnal end-user price and total subsidies 1990-2016

Source: Data is collected from (Iran’s MOE, 2019, SCI, 2019 and US ELA, 2019)
accordingly gasoline FOB price in international markets. (Figure 5-5)

Gasoline total annual end-user price had been less than 3 billion USD for all years before
implementing TSA except from 2007 to 2009. By implementing TSA, it has been increased
sharply more than four times. There is a decline in annual total end-user price for 2012 and 2013
and estimated there will be a similar decline from 2018 onward again. These declines are the
result of a decline in IRR value against USD while it had increased or remained at the same level
in local currency. Total annual subsidies have not had a steady trend. While it is a gap between
end-user price and reference price, crude oil price and accordingly gasoline FOB price play the
main role in the amount of subsidies. (Figure 5-06)

5.1.3 Diesel Fuel

Iran has a relatively weak rail transport and transportation of goods mostly relies on road
transports with diesel vehicles.

Diesel fuel consumption had been increasing since 1990 till 2008 with a steady trend with drops
in 1995, 1998 and 1999 but it has started to decline from 2009. The decline in diesel fuel
consumption had started 2 years before implementing the TSA. There is no sign of TSA
implementation effects on consumption decline. The dependency of other sectors especially
RPC on diesel fuel has decreased with substituting natural gas because of accessibility natural
gas and/or its price (cross-price elasticity of demand) for households and economic degrowth
because of sanctions. (Figure 5-7)
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Figure 5-8 Diesel fuel consumption in different sectors 1990-2016
Source: Data is collected from (Iran’s MOE, 2019)
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Figure 5-7 Diesel fuel end-user price and reference price 1990-2018

Source: Data is collected from (Iran’s MOE, 2019, SCI, 2019 and US ELA, 2019)
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Figure 5-9 Diesel fuel annual total end-user price and total subsidies 1990-2016

Source: Data is collected from (Iran’s MOE, 2019. SCI, 2019 and US ELA, 2019)

2011 then declined again from 2011. There is another sharp increase in end-user price in 2014
and again another drop in end-user price from 2015 with a sharp slope from 2018. These drops
in end-user price are the result of a decline in IRR value against USD while it had increased or
remained at the same level in local currency. Reference price has raised and fell according to the
crude oil price and accordingly diesel fuel FOB price in international markets. (Figure 5-8)

Diesel fuel total annual end-user price had been less than 0.5 billion USD for all years before
implementing the TSA. By implementing the TSA, it has been increased sharply more than four
times in 2010 and ten times in 2011. There is a decline in annual total end-user price from 2012
and estimated there will be a similar decline from 2018 onward again. These declines are the
result of a decline in IRR value against USD while it had increased or remained at the same level
in local currency. Total annual subsidies have not had a steady trend. While it is a gap between
end-user price and reference price, crude oil price and accordingly diesel fuel FOB price plays
the main role in the amount of subsidies. (Figure 5-9)

5.1.4 XKerosene

Kerosene has been used widely for heating and cooking in the RPC sector and is still used for
central heating in some buildings and remote areas where there is no access to natural gas.

Kerosene consumption has been decreasing since 1994 with a steady trend with a rise in 2007,
but it has started to decline again from 2008. The decline in kerosene consumption had started
many years before implementing the TSA. After implementing of TSA, there is no change in
consumption decline trend. Thus, there is no sign of TSA implementation effects on
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Figure 5-10 Kerosene consumption in different sectors 1990-2016

Source: Data is collected from (Iran’s MOE)
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Figure 5-11 Kerosene end-user price and reference price 1990-2018

Source: Data is collected from (Iran’s MOE, 2019, SCI, 2019 and US ELA, 2019)
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Figure 5-12 Kerosene annnal total end-user price and total subsidies 1990-2016

Source: Data is collected from (Iran’s MOE, 2019, SCI, 2019 and US ELA, 2019)

decline. The dependency of RPC sector on kerosene has decreased with substituting natural gas
because of the accessibility of natural gas and/or its price (Cross-price elasticity of demand) for
households. (Figure 5-10)

End-user price of kerosene sharply increased after implementing the TSA in late 2010 and early
2011 then declined again from 2012. There is another increase in end-user price in 2014 and
again another drop from 2015 with a sharp slope in 2018. These drops in end-user price are the
result of a decline in IRR value against USD while it has increased or remained at the same level
in local currency. Reference price has raised and fell according to the crude oil price and
accordingly kerosene FOB price in international markets. (Figure 5-11)

Kerosene total annual end-user price had been less than 0.02 billion USD for all years before
implementing TSA. By implementing TSA, it has been increased sharply more than two times
in 2010 and five times in 2011. There is a decline in annual total end-user price from 2012 and
estimated there will be a similar decline from 2018 onward again. These declines are the result
of a decline in IRR value against USD while it has increased or remained at the same level in
local currency. Total annual subsidies have not had a steady trend. While it is a gap between
end-user price and reference price, crude oil price and accordingly kerosene FOB price plays
the main role in the amount of subsidies. (Figure 5-12)
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5.1.5 Fuel Oil (Mazut)

Fuel oil or as it is called in Iran and Russia; Mazut has been used widely for heating in RPC
sector, electricity generation in the industrial sector and for marine transport.

Total fuel oil consumption has not had a steady trend and there are fall and raise in consumption
from one year to another one. But after a sharp increase in consumption from 2007 to 2009,
there is a sharp decrease in consumption from 2010 and another one in 2016. Fuel oil
consumption in the RPC sector has been decreasing since 1995 and drop in the industrial sector
has started in 2009, one year before implementing TSA. The decline in fuel oil consumption
had started many years before implementing the TSA. Thus, there is no sign of TSA
implementation effects on consumption decline. The dependency of RPC sector on fuel oil has
decreased with substituting natural gas because of accessibility natural gas and/or its price
(Cross-price elasticity of demand) for households. (Figure 5-13)

End-user price of fuel oil sharply increased after implementing TSA in late 2010 and early 2011
then declined again from 2012. There is another increase in end-user price in 2014 and again
another drop from 2015 with a sharp slope in 2018. These drops in end-user price are the result
of a decline in IRR value against USD while it has increased or remained at the same level in
local currency. Reference price has raised and fell according to the crude oil price and
accordingly fuel oil FOB price in international markets. (Figure 5-14)

Fuel oil total annual end-user price had been less than 0.1 billion USD for all years before

implementing the TSA. By implementing TSA, it has been increased sharply more than three

times in 2010 and ten times in 2011. There is a decline in annual total end-user price from 2012
Fuel oil consumption
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Figure 5-13 Fuel oil consumption in different sectors 1990-2016

Source: Data is collected from (Iran’s MOE, 2019)
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Figure 5-15 Fuel oil end-user price and reference price 1990-2018

Source:
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Source: Data is collected from (Iran’s MOE, 2019, SCI, 2019 and US ELA, 2019)
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and estimated there will be a similar decline from 2018 onward again. These declines are the
result of a decline in IRR value against USD while it had increased or remained at the same level
in local currency. Total annual subsidies have not had a steady trend. While it is a gap between
end-user price and reference price, crude oil price and accordingly fuel oil FOB price play the
main role in the amount of subsidies. (Figure 5-15)

5.1.6 Liquid gas (LPG and LNG)

Liquid gas including liquid petrol gas and liquid natural gas is used widely for heating and
cooking in the RPC sector.

Liquid gas consumption does not follow a steady trend and there are fall and raise in
consumption from one year to another one. While from 1990 to 2006, there is an increasing
trend except for some years, from 2007, there is a sharp decrease in consumption. Liquid gas
consumption in RPC sector follows a relatively steady trend and remained at the same level.
While there is a sharp drop in consumption in 2011, from 2012, there is another increase in
consumption and again consumption remained at the same level. The sharp drop in
consumption can be the impacts of a sharp increase in end-user price. (Figure 5-16)

End-user price of liquid gas sharply increased after implementing TSA in late 2010 and early
2011 then sharply declined in 2012. There is another sharp increase in end-user price in 2013
and again another drop in end-user price from 2014 with a sharp slope from 2018. These drops
in end-user price are the result of a decline in IRR value against USD while it had increased or
remained at the same level in local currency. Reference price has raised and fell according to the
crude oil price and accordingly liquid gas FOB price in international markets. (Figure 5-17)
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Figure 5-16 Liguid Gas consumption in different sectors 1990-2016

Source: Data is collected from (Iran’s MOE)
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Figure 5-17 Liguid Gas end-user price and reference price 1990-2018

Source: Data is collected from (Iran’s MOE, 2019, SCI, 2019 and US ELA, 2019)
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Figure 5-18 Liguid gas annual total end user price and total subsidies 1990-2016

Source: Data is collected from (Iran’s MOE, 2019, SCI, 2019 and US ELA, 2019)
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Liquid gas total annual end-user price had been less than 0.015 billion USD for all years before
implementing TSA. By implementing TSA, it has been increased sharply more than three times
in 2010 and five times in 2011. There is a decline in annual total end-user price from 2012 and
estimated there will be a similar decline from 2018 onward again. These declines are the result
of a decline in IRR value against USD while it has increased or remained at the same level in
local currency. Total annual subsidies have not had a steady trend. While it is a gap between
end-user price and reference price, crude oil price and accordingly liquid gas FOB price play the
main role in the amount of subsidies. (Figure 5-18)

5.1.7 Electricity
Electricity is widely used in RPC, industrial and agriculture sectors for lightning.

Electricity consumption has been increasing over the years except in 2011 where there is a small
decline in consumption in RPC sector and total consumption and again it has increased and
follows an increasing trend. (Figure 5-19)

End-user price of electricity sharply increased after implementing TSA in late 2010 and early
2011 then sharply declined in 2012. There is another increase in end-user price from 2014 and
again another drop in end-user price from 2017 with a sharp slope from 2018. These drops in
end-user price are the result of a decline in IRR value against USD while it had increased or
remained at the same level in local currency. Reference price has raised and fell according to the

crude oil price in international markets and accordingly electricity generation costs. (Figure 5-
20)
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Figure 5-19 Electricity consumption in different sectors 1990-2016

Source: Data is collected from (Iran’s MOE)
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Figure 5-20 Electricity end-user price and reference price 1990-2018

Source: Data is collected from (NIGC, 2019, Iran’s MOE, 2019, SCI, 2019 and US ELA, 2019)
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Figure 5-21 Electricity annual total end-user price and total subsidies 1990-2016

Source: Data is collected from (NIGC, 2019, Iran’s MOE, 2019, SCI, 2019 and US ELA, 2019)
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Electricity total annual end-user price had been increasing for all years before implementing
TSA in a steady trend. By implementing TSA, it has been increased sharply more than two times
in 2011. There is a decline in annual total end-user price from 2012 and estimated there will be
a similar decline from 2018 onward again. These declines are the result of a decline in IRR value
against USD while it had increased or remained at the same level in local currency. Total annual
subsidies have not had a steady trend. While it is a gap between end-user price and reference
price, crude oil price and accordingly electricity generation costs play the main role in the
amount of subsidies. (Figure 5-21)

5.1.8 Total consumption

Total energy consumption has been increasing over the years except with two small drops in
2012 and 2015. Energy consumption in RPC sector also has been increasing over the years till
2007, but since 2008, it has started to fall and rise again till 2013. From 2013 onward, it has had
an increasing trend. Energy consumption in the industrial sector has been increasing except with
two small drops in 2009 and 2015. Energy consumption in the transport sector also has had an
increasing trend over the years except with small drops in 1995, 2007, 2010, 2015 and 2016.
Agriculture sector energy consumption has not had a steady trend until 2002. From 2002 onward,
it has been increasing over the years except with a small drop in 2011. Other energy
consumption also has been increasing over the years with some exceptions. (Figure 5-22)
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Figure 5-22 Total energy consumption in different sectors for the given energy carriers 1990-2016

Source: Data is collected from (Iran’s MOE, 2019)

Figure 5-23 gives a clear picture of the share of each energy carrier over the years. The natural
gas share has increased from 11% in 1990 to 56% in 2016. For gasoline, it has remained relatively
unchanged and only 0.6 % drop over the years. Diesel fuel share has decreased from 35% in
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Figure 5-23 Total energy consumption for different carriers 1990-2016

Source: Data is collected from (Iran’s MOE, 2019)

1990 to 14% in 2016. Electricity share has increased from 8% in 1990 to 12% in 2016. Kerosene
also has experienced a sharp drop in consumption share; from 14% in 1990 to 1.5% in 2016.
The same has happened for fuel oil, 14.55% in 1990 and 1.18% in 2016. Liquid gas consumption
share has decreased from 2.4% in 1990 to 1% in 2016. This picture displays the substitution of
oil products (diesel fuel, kerosene, and fuel oil) with natural gas.

5.1.9 CO; emissions

CO; emissions follow energy consumption. CO;emissions have been increasing over the years
steadily with small drops in 2010 and 2015. Where there is a small drop in energy consumption,
there is a decline in emissions. It shows that even a small drop in consumption can reduce
emissions. (Figure 5-25)

5.2 Total subsidies, GDP and other results

Estimated subsidies are very close to the estimations by IEA. For example, while estimated
subsidies are 37.6, 31.3 and USD 45.75 billion USD for 2015, 2016 and 2017, IEA estimations
are 40, 29 and 45 billion USD respectively. According to this estimation, Iran has subsidised
these seven energy carriers 1202 billion USD from 1990 to 2018. Total subsidies amount follows
crude oil price in international markets and end-user price of energy carriers. While from 1991
to 2009, the amount of subsidies had been increased with an increase in crude oil price in
international markets. But from 2010 to 2014, the increase in end-user prices was the main
factor which played a determinative role. By implementing TSA, end-user prices and accordingly
differences between the end-user prices and reference, prices have been decreased which has

38



Analyzing GHG emissions reduction effects and potentials of fossil fuels subsidies reform policy in Iran

CO, emissions and total energy
consumption

600 200
g 180
§ 500 160 g
c 140 £
S 400 2
s 120 ¢
=~ 300 100 2
2 80 E
B 200 s @
£ 5
S 100 40 O
9 20
0 0

O d N M T OMND0DODO A NN ON~NDOOODOANMS IO O

DO O OO OO OO OO OO0 O0O0DO0D0DO0OO0 dAd A dAdA dd

DO OO OO O OOOOOOOOOOODODOODODOLOOLOO O o o

A A A A A A A NN NN NN NN NANNNANNNNN

I Total energy consumption CO2 Emission

Figure 5-25 CO2 emission from fuel combustion and total energy consumption 1990-2016

Source: Data is collected from (Iran’s MOE, 2019, SCI, 2019 and World Bank, 2019)
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Figure 5-24 Total Subsidies for different carriers and crude oil price 1990-2018

Source: Data is collected from (NIGC, 2019, Iran’s MOE, 2019, and US EILA, 2019)
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Figure 5-27 GDP and total energy consumption 1990-2016

Source: Data is collected from (Iran’s MOE, 2019, SCI, 2019 and US ELA, 2019)
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Figure 5-26 CO2/GDP and CO2/ energy consumption intensity

Source: Data is collected from (Iran’s MOE, 2019, SCI, 2019, US ELA, 2019 and World Bank, 2019)
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resulted in a decline in subsidies amount. From 2015, by a drop in end-user prices, the amount
of subsidies has been following again mainly crude oil price in international markets. (Figure
5-24)

Energy consumption has been following GDP growth rate trend from 1995 to 2005 but from
2006 onward, rate of increase in energy consumption has been more than GDP growth rate
except for 2010, where TSA was implemented, energy consumption has dropped and in 2011
GDP growth rate has experienced a higher growth rate than increase in energy consumption.
From 2012, the gap between these two rates has been increasing again. (Figure 5-27)

As it was given, the COzintensity of GDP has a steady increasing trend over the years with a
few exceptions. It shows that with an increase in GDP, CO, emissions increases. CO; intensity
of GDP has been less than 1 till 1993 but from 1994 onward it was more than 1. This shows
that per 1 USD of GDP, CO; emissions is more than 1 kg. CO:intensity of energy does not
follow a steady trend. While it was around 3.1 from 1990 to 1998, there is a sharp increase from
1990 which continues till 2005. From 2006 onward, the COsintensity of energy use has been
raising and falling but after that has been facing a decreasing trend. Which demonstrates that
while total energy consumption has had an increasing trend, COzemissions has had a decreasing
trend from 2006 onward. This shows that per 1 kg of oil equivalent energy use, CO; emissions
is more than 3 kg. (Figure 5-20)

5.3 TSA targets

TSA has implemented in December 2010 and January 2011 where these targets were set:
Target year: End of the fifth development program, 19 March 2016
Targets:

e  Natural gas end-user price should reach to the minimum 75% and maximum equal to the FOB
price.

e  Oil products end-user price should reach to the minimum 90% and maximum equal to the FOB
price.

e  Electricity end-user price should be equal to the electricity generation cost.

5.3.1 Natural gas

By implementing TSA in late 2010, natural gas end-user price increased to the 60% of target
price in 2011, with a sudden drop in IRR value against USD, the end user price sharply dropped
again. There was another wave of getting closer to the TSA targets from 2013 to 2015 which
was not only because of increase in end-user prices but mostly it was the result of a drop in
crude oil price and accordingly natural gas FOB price in international markets. From 2016 to
2018, the gap between end-user price and TSA target has increased which was the result of both
an increase in crude oil price in international markets and another sudden drop in IRR value
against USD. (Figure 5-28)
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Figure 5-28 Ratio of natural gas end-user price/ natural gas FOB price and crude ol price over 2009-2018

Source: Data is collected from (NIGC, 2019, SCI, 2019, Iran’s MOE, and US ELA, 2019)
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Figure 5-29 Ratio of vil products end user price/ oil products fob price and Crude oil price over 2009-2018

Source: Data is collected from (Iran’s MOE, 2019, SCI, 2019 and US ELA, 2019)
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5.3.2 Oil products

By implementing TSA in late 2010, oil products end-user prices increased and in case of gasoline
and liquid gas, end-user prices were very close to the targets, 69% and 83% respectively, with a
sudden drop in IRR value against USD, the end user prices sharply dropped again. There was
another wave of getting closer to the TSA targets from 2014 to 2016 which was not only because
of increase in end-user prices but mostly it was the result of a drop in crude oil price in
international markets and accordingly oil products FOB prices. From 2016 to 2018, the gap
between end-user prices and TSA target has increased which was the result of both an increase
in crude oil price in international markets and accordingly oil products FOB prices and another
sudden drop in IRR value against USD. (Figure 5-29)

5.3.3 Electricity

By implementing TSA in late 2010, electricity end-user price increased and got closer to the
target only 5%, with a sudden drop in IRR value against USD, the end user price sharply
dropped again from 2012. There was another wave of getting closer to the TSA targets from
2014 to 2016 which was not only because of increase in end-user price but mostly it was the
result of a drop in crude oil price in international markets and accordingly oil products and
natural FOB prices (electricity generation costs). From 2016 to 2018, the gap between end-user
price and TSA target has increased which was the result of both an increase in crude oil price in
international markets and accordingly FOB prices and another sudden drop in IRR value against

USD. (Figure 5-30)
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Figure 5-30 Ratio of electricity end-user price/ electricity generation cost and crude oil price 2010-2018

Source: Data is collected from (NIGC, 2019, Iran’s MOE, 2019, SCI, 2019, and US ELA, 2019)
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5.4 Economic results

5.4.1 The Price Elasticity of Demand

With employing the Price Elasticity of Demand for the years after implementing TSA for
different energy carries, the consumer's behaviour in response to changes in the price of an
energy carrier will be demonstrated. In Table 5-1; prices and consumption in 2009 are
considered as base price and consumption and in Table 5-2; prices and consumption in the year
before every given year are considered as base prices and consumption. All other factors are
assumed constant.

As Table 5-1 shows:
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Natural gas: Demand for all years was inelastic. The percentage decrease in natural gas
consumption was less than the percentage increase in its end-user price (if there was
any).

Gasoline: Demand from 2010 to 2012 was perfectly inelastic. There was no change in
gasoline consumption resulting from its end-user price change. Demand from 2013 to
2016, was inelastic. The percentage decrease in gasoline consumption was less than the
percentage increase in its end-user price (if there was any).

Diesel fuel: Demand for all years was perfectly inelastic. There was no change in diesel
fuel consumption resulting from its end-user price change.

Kerosene: Demand for all years was perfectly inelastic. There was no change in kerosene
consumption resulting from the end-user price change.

Fuel oil: Demand for all years was perfectly inelastic. There was no change in fuel oil
consumption resulting from its end-user price change.

Liquid gas: Demand for all years was perfectly inelastic. There was no change in liquid
gas consumption resulting from its end-user price change.

Electricity: Demand from 2010 to 2011 was inelastic. The percentage decrease in
electricity consumption was less than the percentage increase in its end-user price (if
there was any). Demand from 2012 to 2014 was perfectly inelastic. There was no change
in electricity consumption resulting from its end-user price change. Demand from 2015
to 20106, was elastic. The percentage decrease in electricity consumption was greater than

the percentage change in its end-user price (if there was any).
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Table 5-1. Change in consumption relative to change in price in the given year in relation to 2009

Analyzing GHG emissions reduction effects and potentials of fossil fuels subsidies reform policy in Iran

Energy
carrier Natural Gasoline Diesel Kerosene Fuel oil Liquid Electricity
Gas fuel gas
Year
2010 0.04198 -0.01881 -0.00309 -0.19251 -0.08239 -0.00096 0.44772
2011 0.04580 -0.03111 -0.00431 -0.06015 -0.02591 -0.00428 0.08697
2012 0.12126 -0.02294 -0.01180 -0.25385 -0.06705 -0.00500 -2.72054
2013 0.22417 0.23363 -0.01213 -0.41361 -0.05480 -0.00393 -1.00334
2014 0.14202 0.03755 -0.01344 -0.25287 -0.04454 -0.00392 -9.88243
2015 0.14495 0.05194 -0.03757 -0.30573 -0.05152 -0.00404 4.50748
2016 0.17976 0.09160 -0.04056 -0.35837 -0.10380 -0.00377 4.14987
Note: datapoints with elastic price are highlighted

Source: Data is collected from (NIGC, 2019, Iran’s MOE, 2019, and SCI, 2019)

As Table 5-2 shows:

Natural gas: Demand from 2010 to 2012 and 2014 to 2015 was inelastic. The percentage
decrease in natural gas consumption was less than the percentage increase in its end-
user price (if there was any). Demand in 2013, was perfectly inelastic. There was no
change in natural gas consumption resulting from its end-user price change. And
demand in 2016 was elastic. The percentage decrease in natural gas consumption was
greater than the percentage change in its end-user price (if there was any).

Gasoline: Demand in 2010, from 2012 to 2013 and from 2015 to 2016 was perfectly
inelastic. There was no change in gasoline consumption resulting from its end-user price
change. Demand in 2011 and 2014, was inelastic. The percentage decrease in gasoline
consumption was less than the percentage increase in its end-user price (if there was
any).

Diesel fuel: Demand from 2010 to 2011, was perfectly inelastic. There was no change
in diesel fuel consumption resulting from its end-user price change. Demand from 2012
to 2014 and in 2016 was inelastic. The percentage decrease in diesel fuel consumption
was less than the percentage increase in its end-user price (if there was any). And demand
in 2015 was elastic. The percentage decrease in gasoline consumption was greater than
the percentage change in its end-user price (if there was any).

Kerosene: Demand from 2010 to 2011 and in 2014, was perfectly inelastic. There was
no change in kerosene consumption resulting from its end-user price change. Demand
from 2012 to 2013 was inelastic. The percentage decrease in kerosene consumption was
less than the percentage increase in its end-user price (if there was any). And demand
from 2015 to 2016 was elastic. The percentage decrease in kerosene consumption was
greater than the percentage change in its end-user price (if there was any).

Fuel oil: Demand in 2010 and 2011, was perfectly inelastic. There was no change in fuel
oil consumption resulting from its end-user price change. Demand in 2012 and 2014
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was inelastic. The percentage decrease in fuel oil consumption was less than the
percentage increase in its end-user price (if there was any). And demand in 2013 and
from 2015 to 2016 was elastic. The percentage decrease in fuel consumption was greater
than the percentage change in its end-user price (if there was any).

Liquid gas: Demand for all years was inelastic. The percentage decrease in liquid gas
consumption was less than the percentage increase in its end-user price (if there was
any).

Electricity: Demand in 2010 and from 2014 to 2015 was inelastic. The percentage
decrease in electricity consumption was less than the percentage increase in its end-user
price (if there was any). Demand from 2011 to 2013 was perfectly inelastic. There was
no change in electricity consumption resulting from its end-user price change. And
demand in 2016 was elastic. The percentage decrease in electricity consumption was
greater than the percentage change in its end-user price (if there was any).

Table 5-2. Change in energy consumption relative to the change in energy price in relation to the previous year

Energy
carrier Natural Gasoline Diesel Kerosene Fuel oil Liquid Electricity
Gas fuel gas

Year
2010 0.04198 -0.01881 -0.00309 -0.19251 -0.08239 | -0.00096 0.44772
2011 0.13633 0.14954 -0.02105 -0.01719 -0.02834 | -0.25792 -0.00214
2012 0.03227 -0.11974 0.01333 0.22812 0.15515 -0.46902 -0.10298
2013 -0.58018 -0.39981 0.02345 0.30921 6.11197 -0.07159 -0.29184
2014 0.08332 0.01153 0.14267 -0.25999 0.14126 -0.30822 0.37594
2015 0.58479 -0.40677 2.14000 1.89284 1.18738 -0.11081 0.30490
2016 1.90211 -1.04297 0.03080 1.33439 1224977 | -0.55083 2.26745

Note: datapoints with elastic price are highlighted

Source: Data is collected from (NIGC, 2019, Iran’s MOE, 2019, and SCI, 2019)

5.4.2

Direct cash payments to households

With implementing the TSA, Iran’s government committed to transfer 50% savings from FESR

to hous

cholds as the direct cash payments. This direct cash payment is IRR 455000 per person

per month and is transferred to the account of households’ head. It was equal to USD 37.77
per person per month in 2011 but has decreased to USD 4.32 per person per month in 2018
while remaining at the same level in local currency. Following this decline, the total amount of

direct ¢

ash payments has also dropped from USD 34.2 billion in 2011 to USD 4.25 billion in

2018. This cash payments and spending of them causes CO, emissions. With multiplying CO,
intensity of GDP ratio in these direct cash payments, the resulted CO; emissions from them is
given. (Figure 5-31)
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Figure 5-31 Direct cash payments to households and the resulted CO; emission

Source: Data is collected from (SCI, 2019, Targeted Subsidies Act, 2011 and World Bank, 2019)
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6 Discussion

Every policy, including environmental policies, has both intended and unintended social,
economic and environmental impacts. For example, subsidies may help the poor by lowering
energy prices, but they also increase consumption and thus increase GHG emissions. In this
chapter, I will first discuss whether TSA has implemented as it was aimed in the late 2010s. I
will start the evaluation of the TSA policy by discussing the role of Iran’s power structure in
implementing of TSA and then by applying Mickwirz’s framework for evaluating environmental
policies to evaluate implemented policy’s anticipated and unanticipated effects. Following TSA
will be discussed by employing economic frameworks including Price Elasticity of Demand,
Cross- Price Elasticity of Demand and Rebound Effect, the role of crude oil prices in
international markets on subsidies and finally currency fluctuations in Iran.

6.1 TSA as a policy

Targeted Subsidies Act aimed to increase end-user prices of energy carriers. But as the results
of this study show, none of the targets has been reached (except for liquid gas in 2016) to the
aimed targets. This means that the TSA has not implemented as it was aimed. Preliminary
thought was to check either by achieving TSA targets through an increase in energy end-user
prices, whether energy consumption and followingly GHG emissions has decreased or not. But
Iran subsidies reform policy has not reached to that point to check this preliminary assumption
in relation to reform in FESs.

6.1.1 Role of Iran’s power structure in the implementation of TSA

For discussing the reasons behind this partial implementation of TSA, we need to discuss power
structure in Iran. As Figure 6-1 shows, Iran has a very complicated system where the executive
branch has not the final call. Both in the policymaking process and influence of economic
players, the executive branch does not play the main role. There are many other branches and
departments in Iran’s power structure which make it difficult to achieve whatever president
aims. Above all of these complex branches and departments, Supreme Leader has the final call
directly through the official command of orders or through his influences on government’s
branches and departments because of his role in appointing or confirming most of them directly
or indirectly.

After implementing the first phase of TSA, the President lost the Supreme Leadet’s support and
followingly support of other branches and departments. Parliament did not let him implement
TSA as it was aimed, and in 2013 with the new administration, an increase in end-user prices of
energy carries was stopped. And the amount of direct cash transfer remained at the same level
in local currency. This complexity of power structure demonstrates that successful
implementing policies such as TSA which might have economic, social and political impacts,
needs many considerations including having support from main players in Iran’s power
structure and persistence implementation over time.
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Figure 6-1 Iran’s Power Structure

Source: Iran’s Constitution (Islamic Parliament Research Centre of the Islamic Republic of Iran, 2019)

6.1.2 Evaluating TSA as an environmental policy

According to Mickwirz’s framework for evaluating environmental policies, every environmental
policy has anticipated and unanticipated effects. In anticipated effects, and in target area-GHG
emissions reduction-; as the results of total energy consumptions and CO; emissions from fuel
combustions show, with implementing TSA, there is a decline in energy consumption and
following a reduction in GHG emissions in 2012. There is no evidence for detrimental effects
in this area according to the results of this study. Anticipated effects outside target area are
increased environmental knowledge, awareness about the wastefulness of subsidies and
necessity of FFESR. The poor benefit from direct cash transfer and can spend it as they want
instead of indirect subsidies to the energy carriers where the rich benefits more. Provision of
health insurance for those do not have any health insurance from savings from FFSR and other
social supports are other anticipated effects outside the target area.

Since this study covers only effects of TSA on energy consumptions and GHG emissions;
unanticipated effects are only related to this area. With direct cash payment to households, they
spend them in the economy which leads to GDP growth, and followingly an increase in GHG
emissions either as a result of fuel combustion or other economic activities.
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Figure 6-2 TS A as an environmental policy according to the Mickwir’s framework

Source: Data is qualitative analysis of results chapter

6.2 The economy of fossil fuels subsidies reform

Fossil fuels subsidies reform is mainly an economic policy where energy carriers’ prices play the
main role. End-user prices, FOB prices, subsidies, and direct cash payments are the main
component of TSA.

6.2.1 Price elasticity of energy consumption

Price elasticity of energy consumption even with assuming other factors constant, has a swinging
trend over years for energy carriers in both scenarios; prices and consumptions in 2009 are
considered as initial prices and consumptions and prices and consumptions in the year before
every given year is considered as initial prices and consumptions. With considering 2009, as a
base year, for all carriers over all years, demand was inelastic or perfectly inelastic except for
electricity in 2015 and 2016 which was elastic. This means that the percentage decrease in the
energy consumption was less than the percentage increase (if there was any) in the end-user
prices or there was no change in energy consumption resulting from the end-user price change.
Only in the case of electricity and for the years 2016 and 2016, the percentage change in
electricity consumption was greater than the percentage change in the price.
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With the second assumption, PED is inelastic except for a few cases. While there was a sharp
increase in energy prices in 2010 and 2011, demand for energy is inelastic or perfectly inelastic
for these years for all energy carriers in both assumptions. It shows that with increasing energy
carriers’ end-user prices, consumption has not decreased followingly. It’s not obvious that if
there was more increase in the prices, demand would be elastic, and consumption will be

dropped.

Here I discuss the main determinants of PED. In addition to this point that TSA has not
implemented as it was aimed, there are other factors which affect the change in energy
consumption.

e The first factor is the availability of substitutes. As we know, TSA was implemented for all
energy carriers (fossil fuels) and price of none of them left unchanged. Thus, since was not any
substitute to replace them. For example, if Iran had cheaper renewable energy carriers,
consumers could replace fossil fuels with cheaper renewables.

e The second factor is the proportion of income the purchase of energy represents. While energy
carriers’ end-user prices have increased but because of currency fluctuations, and inflations in
Iran, the proportion of income that consumers might spend for energy carriers has not only
increased, even it has decreased.

e The third factor is whether the energy carrier is a luxury or necessity. Energy is a necessity for
consumers. Thus, change in the end-user prices doesn’t affect the quantity of demand for
energy.

e The fourth factor; consumption of energy carriers became addictive because of their lower
prices for years. For this reason, it is difficult for consumers to decrease their consumption.

e  The last factor is time. For seeing an elastic in demand of energy carriers, end-user prices need
to remain high for a long time. Since TSA has implemented 8 years ago and even during this
time period, the end-user prices have not remained high and even in some cases, they decreased,
demand for the energy consumption is inelastic and has not decreased.

There is a switch from one energy carrier to another one especially from kerosene and fuel oil
to natural gas over the years which has started from the 1990s. Iran has invested heavily in
natural gas extraction and refining natural gas and building transmission pipelines across the
country from the 1990s. Accessibility and cleanness of natural gas made it better choice
especially in RPC sector where households substitute it with kerosene and fuel oil for heating
and cooking. Thus, this switch from kerosene and fuel oil to natural gas is not the result of
changes in the end-user price of these energy carriers.

6.2.2 Impacts of direct cash payments to households on GHG emissions

While FFSR was implemented to reduce GHG emissions, direct cash payments to the
households have led households to spend them in the economy including consuming more
energy or other economic activities. TSA not only did reduce GHG emissions but also caused
more emissions. As the results shows, households spending from these cash payments on the
economy caused more than 132 tonne CO; emissions. Thus, the rebound effect is bigger than
1 or it is a backfire.
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6.2.3 Crude oil prices and fossil fuels subsidies reform

Crude oil price in international markets is dependent on the law of supply and demand and
other economic and political factors. As crude oil price changes, FOB prices of energy carriers
also change. According to TSA, the Iranian government aimed to make end-user prices of
energy carriers close to the FOB prices over five years.

In the case of natural gas: with implementing of TSA, end-user prices got closer to the target.
In 2011, it reached to the 60% of FOB price which was only 15% below the target and created
hope that with continuing this trend, prices will be reformed and be closer to the market prices.
But from next year, the gap between end-user price and FOB price has increased again and
reached 22% of the FOB price. This swinging trend happened one more time again. It shows
that natural gas end-user price which was aimed to reach the minimum 75% its FOB price, did
not follow the FOB price changes over the years.

In the case of oil products: with implementing of TSA, end-user prices increased and got closer
to the FOB prices. Over time, the gap trend between end-user prices and FOB prices of oil
products is similar to the natural gas case. But for gasoline and liquid gas, this gap was very small
in two periods, once from 2010 to 2011 and the second time from 2015 to 2017. In the case of
liquid gas, the end-user price was more than FOB prices in 2016.

Since electricity generation cost is dependent on the prices of input fuels, it changes as crude oil
prices and FOB prices of input fuels change. For this reason, the gap between electricity end-
user prices and generation costs follows a similar trend as natural gas and oil products.

For all these energy carriers, the gap between end-user prices and FOB prices/generation costs
in case of electricity follows the crude oil prices. Whenever crude oil price goes up in the
international markets, the gap gets larger and whenever it goes down, the gap gets smaller. While
FOB prices of energy carriers have been following the crude oil price in international markets,
end-user prices remain at the same level. Determination of the end-user prices by the
government on yearly bases which even sometimes does not change and remain constant for
several years is in contradiction with the law of supply and demand or even does not follow
other factors which might affect energy carriers’ end-user prices in a free and liberalized energy
market.

6.2.4 Currency fluctuations and subsidy reform

The Iranian energy market is not a liberalized market and government determines energy
carriers’ end-user prices in local currency. Both official exchange rates and energy carriers’ end-
user prices are kept artificially lower than the market rate and sometimes, these rates remain
constant for several years while IRR loses its value against USD in market and energy carriers’
FOB prices change.

Iranian Rials has been losing its value against USD over the years. There are at least four sharp
declines in IRR value against USD. The first two happened in the 1990s, one in 2011 and 2012
and the other one in 2018. While with two first declines, there is no sign of a big decline in end-
user prices or an increase in the amount of subsidies, but the last two ones have affected both
end-user prices and amount of subsidies.
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As Figure 6-3 shows, by implementing TSA, energy carriers’ end-user prices first increased in
2010 and 2011 and then in 2013 and 2014 in local currency and did not decrease. But Figure 6-
4 shows that while energy carriers” end-user prices increased in USD at the same time periods
but after both waves, their prices decreased. This demonstrates that as the FOB prices are in
USD, changes in end-user prices also need to follow changes accordingly which needs
government stop pricing energy carriers and let them determined in the market according to the
supply and demand and also their FOB prices.
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Figure 6-3 End-user prices of energy carriers in local currency 1990-2018

Source: Data is collected from (NIGC, 2019, Iran’s MOE, 2019, and SCI, 2019)
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Source: Data is collected from (NIGC, 2019, Iran’s MOE, 2019, and SCI, 2019)
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7 Conclusions

Subsidies are financial intervention policies which are implemented by governments to promote
a social policy or an economic sector. FESs are one type of these intervention policies in many
countries particularly in fossil fuels exporting countries to keep energy prices below the market
rates. Iran provides the largest fossil fuels consumption subsidies in the world. Iran
implemented its first subsidies reform policy in late 2010 and early 2011. TSA was a general
reform policy but with a focus on reforming fossil fuels subsidies.

This thesis investigated two main research gaps: firstly, to identify gaps of our understanding
and knowledge about whether fossil fuels subsidies reform policies would lead to a decrease in
energy consumption and followingly GHG emissions or not, secondly, whether Iran’s fossil
tuels subsidies reform policy “-TSA- has achieved its targets and reduced energy consumption
and GHG emissions?

For investigating these gaps: firstly, an overview of worldwide FFSR studies is conducted and
their impact on energy consumptions and GHG emissions is evaluated, secondly, a detailed
inventory of energy consumptions, subsidies, CO,emissions and subsidies reforms is developed,
and thirdly, TSA policy is examined against its targets according to the collected data.

Four theoretical frameworks are employed to examine TSA results against its targets. The first
theoretical framework evaluates specifically Targeted Subsidies Act’ results against its targets.
The next three ones are focused on an increase in energy carriers’ prices by FFSR, and effects
of this increase on the potential reduction of energy consumption and GHG emissions. After
selecting related studies, they are sorted and analyzed by employing a synthesis matrix. Collected
data are analyzed by employing qualitative analysis in parallel with statistical analysis. Time-series
analyses are also used to evaluate energy consumption, CO, emissions, and emissions reduction
as well as FESs allocation and the price elasticity of demand.

After reviewing related literatures, developing an inventory of data and applying above-
mentioned methods and frameworks, this thesis concludes that:

e Reviewing all studies both in the global and single country levels demonstrate
environmental consequences and costs of FI'Ss and emphasize on implementing FFFSR
policies. The overall outcome of reviewing these studies shows that implementing FFSR
policies leads to GHG emissions reduction.

e Developing an inventory of data indicates that the TSA has not implemented as it was
aimed. Except in the case of liquid gas where its end-user price met the targets of TSA
in 2016.

e Applying economic frameworks displays that with assuming all other factors constant,
with an increase in end-user prices of energy carriers, their consumption has not
decreased except for electricity in 2015 and 2016.

e Partial implementation of this policy did not lead to a decrease in energy consumption

and GHG emissions reduction.
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Recommendations

Reviewing literature shows how different methods, approach and assumptions can lead to
different results. Scope, time period, base year, multi-fuel or single fuel reform, approach to
estimate subsidies, and implementation of reform policy as a single policy or there were
complementary policies in place to mitigate reverse or negative effects of reform policy are the
main variables in reaching to different results.

Thus, this thesis recommends:

e Tor having a successful FFSR, it does not enough to only remove subsidies and increase
end-user prices. Governments need to implement many other parallel and
complementary policies together to guarantee success of FFSR. These complementary
policies are direct cash payment to poor for compensation an increase in energy prices,
investing savings from subsidies reform in health, education and infrastructure especially
public transport, redirecting savings from subsidies reform to energy efficiency
programs and promoting renewable energies including putting in place feed-in-tariff
programs, investing in R & D, subsidizing electricity generation from renewable sources,
providing free or lower interest rate loans, regulatory reform, fossil fuel taxing, emission
trading and emission caps.

e National decision-makers need to consider their domestic social, environmental,
political and economic context and implement the most appropriate package of policies.
Global decision makers in IEA, United Nations Framework Convention on Climate
Change, United Nations Environment Program and other international bodies need to
come together and design an umbrella policy for national FFSR policies to mitigate their
reverse effects.

e Good governance plays a critical role in successful implementing of reform FFSR. As
Iran’s power structure demonstrates, administrative branch needs to have full support
from other governmental branches and departments to implement FESR. Thus, like
other policies, FF'SR needs to be implemented when rule of law, freedom from
corruption, effectiveness and regulatory quality are guaranteed.

e FEnergy market needs to be liberalised and end-user prices are determined by the law of
supply and demand.

e  Every successful FESR policy needs to adopt these steps in process of implementation:
adopting best practices in subsidy measurement, eliminating inappropriate subsidies,
conducting subsidy impact studies, implementing adjustment packages, learning from

successful case studies and recognizing political economy.
Implications

Researchers can use the findings of this thesis in their future studies. Researchers can benefit
both from the literature review and case study results. This study gives a comprehensive
understanding of different approaches to study subsidies reform policies and the set of the
condition in which these policies can be implemented successfully. The case study can be
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applicable to study FFSR policies in other countries especially energy exporting countries with
a large amount of oil and natural gas sources. I suggest other researchers to work on these kinds
of case studies which can help to understand drivers, barriers and implications of FFSR policies

in practice.

Policy makers in Iran can use the results of this study to know the strengths and weaknesses of
TSA, improve its strengths and resolve its weaknesses. Policy makers in other countries,
especially energy exporting countries can use findings of this thesis in designing their FFSR
policies.
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