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01 // Research Highlights
We are pleased to bring you our latest quarterly research highlights, grouped into four themes. Since our
last update, we have relaunched our website (www.kapsarc.org) with improved search functionality and
the introduction of MyKAPSARC, a personal dashboard allowing users to save publications and receive
notifications of new KAPSARC papers, commentaries, events and data tools. All the research in this
Quarterly Report is accessible via kapsarc.org.
We begin our highlights with an overview of KAPSARC’s most recent work on climate change, following
the 24th Conference of the Parties (COP24) to the United Nations Framework Convention on Climate
Change (UNFCCC) in Katowice, Poland. We also highlight our latest research on global oil and gas
issues, electricity markets and energy demand in China.

Focus on climate change
UNFCCC Parties will submit their next nationally determined contributions (NDCs) to the Paris
Agreement in 2020 and are expected to commit to deeper carbon dioxide (CO2) emissions reduction
targets. The European Union (EU) and India represent a large proportion of the world’s CO2 emissions,
being the third and fourth highest emitters respectively. India’s Balancing Act to Address Climate
Change Under the Paris Agreement explores the complexities of India’s position with respect to
achieving its NDC. The paper identifies India’s competing agendas: the need to provide low-cost energy
to its citizens and continue its economic expansion, and its wish to be seen as a leader on climate
change. The authors argue that, as India’s climate policies have been influenced by its domestic agenda,
its emissions will continue to rise in line with its economic growth. The Politics of European Union
Climate Governance looks at the impact of the United Kingdom’s (UK’s) planned exit from the European
Union (Brexit) on the EU’s climate policy. The UK has had considerable influence on EU climate policy,
resisting mandatory targets and leading the Green Growth Group, a progressive coalition of countries
within the EU. Through expert interviews, analyzed using the KAPSARC Toolkit for Behavioral Analysis
(KTAB), the paper finds that, rather than weakening the EU’s climate change aspirations, Brexit could
strengthen the EU's resolve to set out more ambitious, binding, climate targets. In the global carbon
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policy debate, pricing is considered to be a key instrument in achieving the desired levels of emissions
reductions. A Comparison of Alternative Programs for Climate Policies proposes a taxation scheme
to fund national climate change policies based on national household energy consumption and energy
demand elasticity. It contrasts this scheme with uniform price taxation, based on a country’s GDP and/or
carbon emissions, and a tax on the richest subset of countries.

Focus on oil and gas
The falling costs of renewables and undertakings by countries to shift to cleaner energy mixes has the
potential to reshape the long-term outlook for oil and gas. The workshop International Oil and Gas
Market Outlook, co-hosted by KAPSARC and the United States' Energy Information Administration
(EIA) in Washington, D.C. in September, examined the future demand trends for oil and gas, modeling
methodologies for forecasting supply and demand, and likely global challenges for oil and gas markets.
Participants agreed that as current oil supply and demand have exceeded most analysts’ estimates,
model-based forecasts rather than analyst-based forecasts could improve the accuracy of future
predictions. There was a consensus that the petrochemicals and plastics industries would be the main
drivers of future liquids’ demand growth, with production growth of natural gas liquids (NGLs) outpacing
crude oil output. Assessing the Impact of Natural Gas on Natural Gas Liquids: Policy Challenges
and Imperatives investigates how demand for natural gas could affect the supply of NGLs. NGLs are
gaining policy support due to their value as sustainable sources of cleaner fuel for cooking and heating
in rural areas of developing economies. This paper argues that policies aimed at limiting the use of
natural gas could have unintended consequences throughout the hydrocarbon value chain, including
potentially disrupting the supply of NGLs. India pledged at COP21 to shift to a gas-based economy
through doubling its imports of liquefied natural gas (LNG). The Challenges Facing India on its Road to
a Gas-Based Economy examines its progress in fulfilling this vision. The paper finds that governmentcontrolled pricing for natural gas products and the high tax component on natural gas have hindered
its growth in India. The authors recommend boosting domestic gas production, rationalizing upstream
pricing mechanisms, and zonal pricing for gas transportation to encourage the development of India’s
gas market. OPEC Oil Production Data: The Role of Secondary Sources scopes the role of secondary
sources in producing estimates of OPEC’s oil production. These estimates are used by OPEC’s
Secretariat to form the basis of its monthly production figures, with consequent effects on international
oil markets. The paper scrutinizes the methodologies behind how the estimates are compiled. It finds
that, though the methodologies and data are of varying quality, they currently provide the most accurate
picture of OPEC oil production.

Focus on electricity
In 2001 the countries of the Gulf Cooperation Council (GCC) established the GCC Interconnection Grid, a
regional power grid that supports member countries’ high voltage networks. Assessment of the Political
Feasibility of Developing a GCC Power Market notes that, while the grid has fulfilled its intended
purpose, many analysts and the GCC Interconnection Authority argue that the opportunity to trade
electricity between member countries is currently being missed. Through interviews with key experts
and stakeholders and a KTAB analysis, the paper finds growing political support for trading electricity
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through the Interconnection Grid, particularly from Saudi Arabia, the United Arab Emirates and Qatar.
Investigating market disintegration rather than integration, Reorganizing Power Markets: A Reliability
Insurance Business Model proposes a market mechanism in response to the potential widespread use
of distributed energy resources (DERs), such as solar photovoltaic power generation. The paper argues
that the potential for growing numbers of electricity self-sufficient power, or even electricity-independent
households, could lead to higher electricity tariffs for those who would still require connection to the grid.
The authors explore the potential of reliability insurance for households that rely on DERs, providing
power of last resort and mitigating the price distortions caused by self-sufficient households.

Focus on Asia
China’s decelerating economic growth has resulted in a recent slowdown in its energy demand. In July the
Institute of Industrial Economics, Chinese Academy of Social Sciences (IIE-CASS) and KAPSARC held a
joint workshop, China’s Policy Drivers of Future Energy Demand. The workshop established that, while
estimating the level of China’s peak demand and the timing of its decline is difficult, its energy demand is
unlikely to fall before 2030. Participants noted that demand from countries within its Belt and Road Initiative
(BRI) has the potential to become one of the key drivers of China’s energy consumption: while transferring
China’s industrial capacity to BRI countries might reduce domestic energy demand, the creation of
international supply chains could increase absolute demand. The earthquake and subsequent tsunami
that triggered the Fukushima-Daiichi nuclear incident in 2011 led the Japanese government to shut down
all of its 54 nuclear power reactors. As of August 2018, Japan had restarted eight nuclear power plants,
and there is continuing debate about whether to restart additional plants. The Policymaking Process
to Restart Japanese Nuclear Power Plants uses a model of collective decision-making processes to
assess the political will for restarting nuclear power plants in Japan. It finds that there is a growing political
will among Japanese stakeholders to restart nuclear reactors for power generation, with the process of
regaining support for nuclear power expected to take several years of domestic political debate.
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India’s Balancing Act to Address Climate
Change Under the Paris Agreement
Yagyavalk Bhatt, Aljawhara Al Quayid, Nourah Al Hosain and Paul Mollet

T

his paper focuses on India’s implementation and
enhancements of its commitments under the Paris
Agreement. The insights in this paper are derived from a
series of interviews with subject matter experts in India.
India is one of the largest economies in the world and,
consequently, holds an important position in global climate
politics. Despite low levels of historical and per capita emissions,
India is the third largest emitter of greenhouse gas emissions.
These emissions are expected to increase in line with the
country’s continued economic growth. Further, Indian climate
policies have been shaped around domestic priorities such as
poverty, provision of basic services, energy access, energy
security and other social and economic issues. Consequently,
global climate change is a concern but not a priority.
Currently, India has around 57% of installed coal-fired
capacity in its electricity mix. This is needed to fuel its rising
energy needs. Further, India imports the majority of its crude
oil. However, environmental concerns related to air and
water pollution will continue to exert pressure on the Indian
government to reduce its reliance on coal and crude oil. India,
therefore, could benefit from linking its energy security, energy
access, and climate change policies.
Under Prime Minister Narendra Modi, the topic of climate
change has received growing attention from within the Indian
political system. India would like to be seen as a leader
on climate change, particularly when compared to China
whose targets are treated as a benchmark. Many studies
have estimated India to be the country most geographically
vulnerable to the impacts of climate change, in terms of both

economic and social costs. The Indian government reconstituted
the Prime Minister’s Council on Climate Change, consisting
of relevant ministries and independent officials, to achieve its
climate change goals. Think tanks and independent institutions
also play major supporting roles in formulating India’s nationally
determined contribution (NDC) emission targets and act as an
advisory group to the prime minister’s office.

Download the paper

The Politics of European Union Climate
Governance
Paul Mollet, Saleh Al Muhanna and AlJawhara Al Quayid

T

he European Union (EU) is facing a critical period as
the European Commission draws up a 2050 climate
strategy roadmap that is likely to form the basis for the
EU’s next nationally determined contribution to the COP21
Paris Agreement. Until recently, the UK was the undisputed
leader of the coalition of EU member states (the Green
Growth Group) seeking more ambitious climate targets.
Brexit, however, is likely to put an end to the UK-driven focus
on market instruments to achieve climate targets. Instead,
the Commission is now likely to turn to policies prioritizing
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emissions and energy targets. A struggle for leadership of
the Green Growth Group has emerged, with France, the
Netherlands and Sweden vying for greater protagonism
at a time when Germany is increasingly absent from the
climate debate. Recent government changes in Spain, Italy
and Austria appear to have little effect on each country’s
respective climate policy; both Spain and Italy remain in the
progressive camp while Austria is taking a more nuanced
position. In contrast, Poland continues to hold out against
a toughening of emissions targets because of its reliance

5

01 // Research Highlights

on coal, but its historic support from other Visegrád Group
members could be weakening.
Despite these internal differences, overall EU states seem
determined to maintain Europe’s moral leadership of the
global climate change debate and the Commission is
expected to reveal the first draft of its 2050 roadmap at the
upcoming COP24 in Katowice, Poland. This will give an

indication of the direction the EU’s climate policy is likely to
take over the coming decades.

Download the paper

A Comparison of Alternative Programs
for Climate Policies
Tarek Atalla, Simona Bigerna and Carlo Andrea Bollino

I

n the global carbon policy debate, pricing is considered
to be a key instrument to achieving the desired levels of
emissions reductions.

The Pigouvian tax is theoretically the best solution to tax
carbon emissions, in order to achieve emissions reduction
through financial investment, but it has not proved to be
politically viable. A Pigouvian tax sets out to correct negative
externalities, or consequences for society – such as the
consequences of climate change – by levying additional
taxes. However, from the viewpoint of the private sector, such
taxation imposes a deadweight loss with respect to the original
private equilibrium. This generates political resistance that may
impede achieving the theoretical optimal solution.
Most international policy meetings since the Kyoto Protocol
agreement have resulted in lukewarm commitments from
developed economies and strong resistance from emerging
economies over the fair economic allocation of the burden
associated with the various calls for emissions reduction. This
kind of situation suggests the need for alternative formulations,
in the realm of what economists call ‘second-best options,’ to
tackle the issue of realistically financing alternative policies.
This paper considers alternative policy formulation aimed at
funding investment for climate policies, based on the principle
of minimizing deadweight losses associated with taxation and
on consumer preferences. (A deadweight loss is the added
burden placed on consumers and suppliers when the market
equilibrium is altered because of tax, for example. It results
when supply and demand are out of equilibrium.)
The policy proposal we examine here is a Ramsey allocation,
which aims at designing an economically optimal taxation
scheme for financing climate mitigation investments. A
Ramsey pricing policy, applied to energy prices, would
mean that efficient taxation should be inversely proportional
to the consumer (household) energy demand elasticity of
the individual country. In other words, the more inelastic a
country’s consumer energy demand, the higher the efficient
taxation should be in that country. The overall taxation scheme
is optimal because it minimizes the deadweight loss.
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This strategy is not aimed at directly reducing emissions, and
hence energy consumption. It can, in a more general way,
help to assist with providing efficient funding for a wider range
of policies, such as carbon sequestration, alternative fuels,
energy efficiency, and the earth’s albedo enhancing. In this
framework, notice that carbon sequestration and artificially
enhancing the earth’s albedo represent technological solutions
aimed at reducing carbon dioxide (CO2) concentration and
adding sunlight reflecting aerosol in the soil or stratosphere,
thereby cooling the climate in a different way than reducing
carbon emissions (NAS 1992). The strategy makes explicit use
of household preferences, as expressed through their energy
demand behavior, econometrically estimated at the world level.
A Ramsey allocation can be integrated into the general
principle of mutual cooperation that motivates climate
agreements, as it reflects a common but differentiated burden
of all parties.

Download the paper
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International Oil and Gas Market Outlook
Workshop brief

B

oth global oil demand and supply are at historical
peaks. The pace of growth has exceeded most
analyst predictions with few signs of it slowing down.
Forecasting supply and demand comes with many challenges
and uncertainties. Transparency and unified definitions for
hydrocarbon liquids and transitioning from analyst-based
approaches to model-based approaches can help improve
data forecasts. Geopolitics will always be a significant
challenge to data accuracy but creating forecasting scenarios
with high and low boundaries can help mitigate against
shifts and surprises. Varying total energy demand forecasts
requires a detailed understanding of assumptions as well
as more focused research on investment decisions and
responses to price and volatility cycles in oil markets.
Chemicals and transport will fuel liquids demand growth.
Accelerated electric vehicle (EV) uptake, a reduction in the
cost of renewables, emissions reduction in the aviation and
marine industries, and more efficient use of plastics may all
reduce oil demand growth. However, analysts must be wary of
their forecast methodologies being influenced by policy. So far,
demand growth rates have shown no signs of slowing down.
Energy use in transportation is a key part of modeling
demand. It is important to note that EV adoption, policy, and
other anticipated technological changes will gradually impact
consumer choices and behavior and, consequently, hydrocarbon
demand. The petrochemical sector is expected to be the major
driver of liquids demand growth. Consolidating growth in crude
consumption, expected to come from the petrochemicals sector,
requires statistical and reporting consistencies.
Worldwide LNG supply and liquefaction capacity are growing.
The expansion of global liquefaction capacity has led to more
liquid and more commoditized LNG markets, with an increase
in spot trading and a move from oil-based to hub-based pricing.
LNG buyers are also opting for more short-term spot market
trades and signing shorter-term contracts.

Saudi Arabia is in a fortunate position to be able to use its oil
reserves to hedge against shortages in gas supplies, but this
comes at a cost. While LNG can help reduce oil consumption in
the Kingdom, using it as a substitute for oil is more expensive
than policies aimed at reducing oil consumption. LNG’s main
value is in its adaptability, scalability, and its contribution to a
reduction in carbon emissions. The future of gas demand will
depend on the deployment of energy efficiency measures and
renewable energy generation. Varying scenarios in the prices
of oil and United States’ natural gas will also affect LNG export
levels. Market coordination can help regional partners achieve
energy transition goals by improving the connectivity of natural
gas markets and regional electricity trade.

Download the paper

Assessing the Impact of Natural
Gas on Natural Gas Liquids: Policy
Challenges and Imperatives
Rami Shabaneh and Kang Wu

T

he supply growth of natural gas liquids (NGLs) globally
within the last decade is unprecedented. The future
global demand growth for NGLs is expected to be
strong in areas where relevant industries are garnering

KAPSARC Quarterly Issue 8

robust investment and policymakers support the use of
NGLs. However, NGLs are hostage to the fate of natural
gas markets, as their production is largely tied to the future
production of natural gas. Competition from cheaper coal,
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calls to rein in carbon emissions from fossil energy, and the
rapidly declining costs of renewable technologies imply that
natural gas has to fight for its place in the future fuel mix.
NGLs may present a silver lining to the future of natural gas,
given their close links. The power sector is usually considered
the principal driver of future demand growth. However, natural
gas is likely to have a bigger role to play in future, given the
essential role of NGLs in displacing polluting fuels for cooking
and heating, and as a feedstock for petrochemical plants that
produce the raw material for thousands of consumer goods.
Policymakers who wish to limit the use of natural gas could
produce knock-on effects on non-related industries – LPG as a

clean fuel and petrochemical feedstock – that contribute to the
goal of achieving overall energy sustainability. By recognizing
the link between natural gas and NGLs outlined above,
policymakers can reexamine policies that would otherwise
focus solely on reducing the combustion of natural gas to
achieve climate change goals, and to maximize the societal
welfare benefits throughout the whole natural gas value chain.

Download the paper

The Challenges Facing India on its
Road to a Gas-Based Economy
Anne-Sophie Corbeau, Shahid Hasan and Swati Dsouza

I

ndia could become one of the world’s largest gas consumers,
as its consumption is driven by a growing population, a
thriving economy and the need to reach ambitious climate
change targets aimed at reducing its carbon footprint. At the
same time, it has a pressing need to deliver electricity and
clean cooking fuel to its population and to expand its economy.
But the past few years have highlighted the challenges which
have continued to prevent it reaching its gas targets. This
study was informed by a series of stakeholder interviews and
an extensive literature review to identify the key issues faced
by the Indian natural gas sector. It sets out the findings as a
baseline against which to evaluate future policy options.
Despite India’s gas market being almost equivalent to the
largest European gas markets in terms of size, the presence
of international investors remains limited. Strong government
intervention from upstream to downstream has prevented
market forces from operating effectively. In addition, the limited
introduction of previously announced reforms has left the
sector semi-liberalized and semi-controlled.
Pricing and affordability are the key gas issues in India as
both the existing consumption sectors, including power and
fertilizer, and emerging sectors such as city gas are considered
very price-sensitive. Further, linking upstream prices with
international markets – which have different dynamics and
limited similarity to the Indian market – as part of price reform
measures introduced in the past has increased the complexity of
and uncertainty in price formation. It has also set a benchmark
that is inadequate for developing a competitive market. The
cure would involve reforming and rationalizing upstream gas
pricing mechanisms. Basing prices on opportunity cost (linked to
imported liquefied natural gas (LNG) or weighted average of fuel
oil and coal), introduced recently for new production facilities,
might address some of the pricing issues in the gas sector.
Natural gas is taxed differently and has a high tax component
compared to coal, despite the latter’s higher environmental
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footprint. This makes the use of gas uneconomical in India
for power generation and other users. There is a need for a
consistent fiscal policy on levying a tax on natural gas along
the value chain. Rationalizing the zonal pricing approach for
gas pipelines, which changes every 300 kilometers, through
‘postage stamp’ transportation pricing could bring simplicity
and encourage more homogeneous economic growth and
market development.
Three different entities – the Ministry of Petroleum and Natural
Gas (MoPNG), the Directorate General of Hydrocarbons
(DGH) and the Petroleum and Natural Gas Regulatory Board
(PNGRB) – are in charge of natural gas regulation. The weak
and ambiguous mandate of the PNGRB, particularly as regards
price setting, has led to several jurisdictional conflicts with
the MoPNG in the past. Enhancing the regulator’s role as an
enabler and facilitator would help create markets, as would
bringing greater clarity to the role of the DGH, an upstream
regulator, and giving it greater powers to regulate the upstream
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sector. These are important steps to enable the transition to a
gas-based economy, as set out in the government’s vision.
Boosting domestic gas production will be key to the creation of
a gas-based economy. Natural gas includes conventional, as
well as deepwater and unconventional, resources. While the
government’s earlier New Exploration Licensing Policy (NELP)
succeeded in opening the upstream sector to private and
international players, it failed to increase domestic production
or to attract substantial foreign investment, due to various
problems. These problems included the time-consuming and
bureaucratic approval process, the quality and availability of
field data, the lack of clarity on policy-related issues including
uncertainties in the tax regime, the design of productionsharing contracts, and state intervention in the pricing and
allocation of gas. India’s new Hydrocarbon Exploration
and Licensing Policy (HELP) aims to address some of the
challenges previously faced by NELP. However, its successful
implementation through the Open Acreage Programme, which
it introduced, will require a geospecific national data repository.
The government has previously attempted, by various means,
to increase the share of natural gas in the country's energy mix.
Despite this, gas use did not increase as had been envisaged.
On the supply side, domestic production, rather than
increasing, declined, due to issues with the Krishna Godavari
Dhirubhai 6 (KG-D6) offshore gas field in the Bay of Bengal.
Rising international LNG prices also affected the trade pattern
of imported LNG, besides other infrastructure bottlenecks.
Pipeline infrastructure and demand continue to face the
traditional ‘chicken and egg’ problem. The main obstacles
to creating gas demand and boosting gas consumption
are: domestic production difficulties, issues in the pricing
and allocation of gas, imperfect regulatory practices and
inadequate infrastructure. Many experts believe that creating
adequate gas infrastructure – known as the ‘carrier first’
strategy – is the key prerequisite for demand creation.
However, many pipelines have failed to move forward because
of lack of demand or unfavorable economics. Market players
increasingly request state support in the form of viability gap
funding (VGF) schemes to safeguard their investment risks.
However, the modalities and effectiveness of VGF support
schemes need to be reassessed from time to time.

Underutilization of gas pipelines affects not only the riskreturn profile for the existing owners, public or private, but
may also dampen future investment prospects. Moreover,
the government’s control over domestic gas allocation and its
changing priorities are boosting demand from different sectors
at different points in time. This may affect long-term gas
infrastructure investment prospects because of the uncertain
availability of gas for various end-consumers.
The significant delays in developing the pipeline infrastructure
associated with the Kochi LNG Terminal highlight the need for
greater coordination among the players in the upstream and
midstream sectors. More importantly, the potential ’right of way’
issues need to be assessed and addressed in the planning
phase to avoid or minimize unforeseen circumstances that
could hamper the project.
In developing a gas-based economy, the government is
exploring markets other than the price-sensitive fertilizer and
power users, alongside other measures. However, increasing
the share of natural gas in the energy mix from around 6 percent
in 2017 to 15 percent by 2030 will be challenging. It will require a
better appreciation of the problems across the gas value chain
and may require ‘outside the box’ thinking to address them.
Creating a gas-based economy implies that in each consuming
sector the share of gas should grow. This is particularly
controversial in India’s power sector, where gas is being
squeezed between renewables and coal because gas-fired
plants are more expensive than the alternatives. As various state
governments resist raising electricity rates for politically sensitive
groups of consumers, such as the domestic and agriculture
segments, the high cost of electricity production will only
increase the sector’s dependence on government subsidies.
Accordingly, a key question is whether gas should be confined to
a balancing role or find a larger share in the power mix when its
environmental benefits are appropriately recognized. Industry,
transport and households are all potential markets for gas in
India, but each faces its own set of challenges.

Download the paper

OPEC Oil Production Data: The Role of
Secondary Sources
Paul Mollet and Saleh Al Muhanna

O

PEC oil production data is a key to understanding not
just global energy balances but also the international oil
market. Historically, most OPEC oil production figures are
opaque as governments either consider them to be confidential
and do not publish the data or publish numbers that many
analysts consider to be unreliable. The OPEC Secretariat
publishes monthly production data on the basis of estimates
produced by ‘secondary sources.’ These include S&P Global
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Platts, Argus Media, Energy Intelligence Group, IHS-Markit, the
Energy Information Administration (EIA) and the International
Energy Agency (IEA).
Even though the OPEC Secretariat makes it clear that its data
comes from such secondary sources, its production figures
are often mistaken as primary data. For example, the widelyquoted annual BP Statistical Review of World Energy uses the
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OPEC Secretariat’s production data, which are an average of
the numbers published by secondary sources. Other reports
and academic literature also cite OPEC production numbers
published by the OPEC Secretariat, or those of the IEA and the
EIA, as if they were based on primary sources.
Since all OPEC members have coastal borders and export
almost all production by tankers, all secondary sources start by
calculating exports, to which they add domestic consumption
and factor-in stock changes as a way of getting to wellhead
production. Secondary sources use a mix of data to establish
oil production estimates that include port and shipping data;
information supplied by tanker tracking agencies; informal
national oil company contacts to identify wellhead production,
field shutdowns, field start-ups, refinery throughputs; official
data for power consumption, refinery and chemicals capacity;
informal oil ministry contacts for wellhead production; and
media reports for accidents, and shutdowns.
The robustness of oil production data published by secondary
sources for any single country varies according to a range
of factors, including the availability of shipping data such as
loading schedules, the reliability and candidness of confidential
sources canvassed, and the country’s profile. None of the
data is verifiable. Typically, media organizations such as Platts
and Argus have the advantage of a network of well-placed
correspondents and an inherent ability to secure information
from confidential sources, while governmental and intergovernmental organizations such as the IEA and the EIA have
the advantage of being official entities with privileged access.
While calculating seaborne oil exports is a relatively simple
exercise, it is much harder to estimate domestic consumption
and oil inventory changes. Secondary sources tend to assume
refinery throughput is stable and simply monitor refinery
shutdowns. The cases of Saudi Arabia and Iraq are even more
complex: The Kingdom still burns a relatively high amount
of crude for power generation, from 300,000 barrels per day
(bbl/d) peaking at 650,000 bbl/d at the height of summer, while
Iraq burns between 100,000 bbl/d and 200,000 bbl/d. Saudi
Arabia publishes its crude burn via The Joint Organisations
Data Initiative (JODI) with a two-month delay, so secondary
sources are obliged to estimate the local crude burn using
historical trends. The Iraqi oil ministry does not release any
figures. Stock changes are even harder to quantify. Some
OPEC countries report them to JODI, but a new generation
of commercial satellite data providers are increasingly using
complex algorithms to estimate the volume of oil in floating-lid
storage tanks. This technology is still in its infancy, however.

The last decade has seen the emergence of a number of
tanker-tracking and satellite data services that are providing
‘alternative data’ largely aimed at the oil trading community,
but which are also used by most of the secondary sources
to complement traditional information sources. However, a
multiplicity of factors contribute to the unreliability of tanker
tracking, including tankers switching off their Automatic
Identification System (AIS) transponders and unreliable data
that is inputted manually, such as vessel draft and vague
destinations.
Furthermore, AIS does not indicate volume, so commercial
data providers typically assume tankers are carrying crude and
attribute a standard volume according to tanker class. The cargo
of smaller oil tankers is usually assumed to be crude oil, but
some cargoes can be condensate. An added complication is that
tankers regularly load from ports in different countries, making it
even harder to establish the volume and origin of the crude oil.
Tanker tracking and satellite data are far from robust enough
to provide an accurate picture of OPEC oil production. Even
if the secondary sources might be flawed, there is no obvious
alternative methodology to calculate OPEC oil production in the
absence of verifiable primary data.

Download the paper

Assessment of the Political Feasibility
of Developing a GCC Power Market
Paul Mollet, Imtenan Al-Mubarak, Brian Efird, Saleh Al Muhanna and Omar Al-Ubaydli
The existence of an interconnection grid linking members of
the Gulf Cooperation Council (GCC) offers countries in the
region a unique economic and financial opportunity to trade
electricity as part of a regional power market, and not just in
the case of emergency power outages. Studies by the Gulf
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Cooperation Council Interconnection Authority (GCCIA) and
others have found that trading power among the GCC countries
could save the member states about $5 billion in electricity
sector investments and $1.8 billion in fuel costs between 2014
and 2038. There is clearly a strong economic case in favor
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of creating a GCC- wide power market, and yet there has
been little, if any, progress beyond the execution of short-term
bilateral power deals.
The KAPSARC Toolkit for Behavioral Analysis (KTAB) platform,
a model of collective decision-making processes (CDMPs),
is an excellent tool for trying to understand the impediments
to increased trade and to assess the political will for the
development of a regional power trading platform using the
GCC grid. This study focuses on the political feasibility of the
expanded use of the GCC Interconnection Grid, ranging from
bilateral power contracts to the development of a fully functional
regional power market for the GCC. This paper used KTAB to
perform a systematic analysis of the expected support for, and
reactions to, power trading over the GCC grid. It also explores
why so little progress has been made to date. The feasibility of
the expanded use of the GCC grid, using this methodological
approach, is correlated to the anticipated reaction of constituents
and interest groups that will benefit or be impacted by this
increase in grid utilization. These constituents include
governments, regulators, power companies and consumers.
The aim of this paper is to analyze the value proposition offered
by the greater use of the GCC grid for each stakeholder group
and their constituent actors, evaluate how they might interact
based on their individual preferences regarding regional
power trading in the GCC, and assess the potential for areas
of agreement among decision-makers and their constituent
supporters. The KTAB methodology allows the user to simulate
interactions among decision-makers (such as bargaining or
negotiations) regarding a modeled policy question or issue.
These interactions take into account an actor's exercised power (a
factor of an actor’s influence and the importance an actor places
on the modeled issue). Actors react to other actors depending
on their preferences or utility, as well as the perception of other
actors’ utilities regarding the modeled issue. Such a simulation
facilitates the evaluation of the political feasibility of reaching a
consensus, as well as the form of consensus that is possible. It
also provides insights into the status quo.
This paper simulated a CDMP around the willingness for
trading electricity among the GCC countries. Based on data
collected from semi-structured interviews with subject matter
experts in all six countries, it found that there is no strong
disagreement among GCC members to the development of
a power pool in the GCC. Table 1 (see full paper) presents
a high level summary of results. The “current political will”
column describes the aggregate expert opinion regarding the
views of all relevant stakeholders and influencers for each
country. In each case, the assessed political will for trading
electricity over the GCC grid is positive, but with various
levels of domestic disagreement. The “expected political will”
column summarizes how this is likely to change over time,
based on the results of the KTAB model simulations. This
paper finds that there is growing political will, in each country
and in the region as a whole, for the broader utilization of the
GCC grid, and potentially for electricity trading. The results
range from moderately to strongly positive, which suggests a
strong positive trend in political will. Consequently, this paper
finds that political feasibility for the expanded use of the GCC
Interconnection Grid is growing, increasing the likelihood of a
GCC-wide electricity market. However, the dispute between
Qatar and Saudi Arabia, the UAE and Bahrain would need to
be resolved before region-wide trading is possible. In the short
term, one-off bilateral trading appears more politically practical.
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Despite the encouraging evidence suggesting that there is
political will for expanded use of the GCC grid, the KTAB
simulation results (and the clear economic and financial
benefits) are no guarantee it will actually happen. Even before
the deteriorating diplomatic situation in the region, there was
insufficient political momentum to move a GCC electricity
market forward. In particular, the KTAB methodology measures
the ‘salience’ of the issue for each stakeholder, i.e., the degree
of importance or urgency with which the issue is perceived.
Salience levels for most actors regarding the issue of increased
intra-regional power trade are low, especially in those GCC
member states with the most regional clout to push forward this
expanded use of the GCC grid, namely Saudi Arabia, the UAE
and Qatar. GCC member states with less clout, such as Kuwait
and Oman, place a higher priority on GCC power trading than
their neighbors but are less strongly in favor of expanded
utilization of the GCC grid.
Overall, no GCC state has any strong, motivated champions
that could push forward the regulatory policy synchronization
required to enable a GCC power market. In particular,
reconciliation of domestic energy prices and reform of domestic
electricity markets are two of the most important policy issues
that each country must resolve before they can move forward
with regional power trade. Despite the political feasibility for
electricity trade over the GCC grid, without a strong domestic
advocate that can reconcile domestic concerns and raise the
priority of regional power trade, then little progress can be
expected even with a politically feasible outcome.
Furthermore, the dispute between Qatar and other GCC
countries dampens some of the positive momentum observed
in the simulations. The experts consulted for this study
generally argued that the economic benefit of a GCC grid
can overcome diplomatic differences, especially in the longterm. Indeed, Qatar continues to use the Dolphin pipeline to
transport natural gas to the UAE and remains a participating
member of the GCCIA.

Download the paper
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Reorganizing Power Markets: A
Reliability Insurance Business Model
for Utilities
Rolando Fuentes, Jorge Blazquez and Iqbal Adjali

T

he idea that individuals pursuing their own self-interest
lead, in aggregate, to maximizing overall economic
well-being may not apply in traditional retail electricity
markets because of unseen distortions. Households that
install distributed energy resources (DERs) seeking to save
money in their electricity bill, impose an external cost on other
customers. If it is not accounted for, this action can lead to
higher electricity tariffs for these other customers and, in the
extreme case, a utility death spiral.
DERs – a combination of photovoltaic panels, batteries and
demand response – allow consumers to generate, trade,
reduce, and shift their electricity consumption, largely
bypassing traditional utilities. Regulated utilities recover their
costs through tariffs based on a combination of the amount
consumed and a monthly charge for recovering the fixed costs
plus a regulated profit. This tariff structure, however, is only
viable as long as the implicit regulatory compact between
utilities and customers holds: the utility has an obligation to
provide connection to the grid and supply electricity, and the
customer can only buy electricity from the utility. This has
allowed redistributive policies to reduce the cost of supply for
the lowest consuming, often poorest, customers by passing
some of the fixed costs into the variable component and
recovering them through a slightly higher price per kilowatthour than the true marginal cost of supply.
Installing DERs breaches this arrangement as net-metering
consumers are able to reduce their electricity bill by avoiding
variable charges. Lower sales reduce that share of the variable
charge that ‘should have been’ in the fixed fee and jeopardize
utilities’ ability to build and maintain generation, transmission
and distribution capacity to provide reliability through the grid.
In this paper we propose a market mechanism that can
ameliorate these distortions. We propose the utility can offer

‘last resort’ power – an insurance – to energy self-sufficient
households to protect them against the prospect of a blackout.
Creating such an insurance market can limit the potential utility
death spiral in an efficient way as the market mechanism would
allow the customers to reflect their preference for reliability and
pay accordingly. To achieve this, the regulations would need to
remove the obligation of utilities to supply those customers that
opted out of the ‘full service’ supply package. This solution can
also help to reduce the divide that would exist between those
who can afford to adopt these technologies, arguably the welloff, and those who cannot, the economically vulnerable.

Download the paper

China’s Policy Drivers of Future
Energy Demand
Workshop brief

C

hina’s energy demand has been rising rapidly since
the early 2000s and has followed the country’s robust
economic growth trend. The transition to a ‘new
normal’ – less extensive and more sustainable – economic
development has slowed the pace of energy consumption and
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has shifted the country’s policy priorities from merely meeting
its energy needs to managing energy demand and targeting a
more sustainable fuel mix. Respective energy and industrial
policies, ongoing reforms in domestic energy markets and an
evolving international energy strategy play an increasingly
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important role in shaping the future level and structure of
China’s energy demand.
There is a wide spectrum of projections of the trajectory of
China’s future energy demand. The National Development
and Reform Commission expects primary energy
consumption to stabilize by 2050. A study by the China
Academy of Social Sciences forecasts a reduction in total
demand to 4 billion tonnes of coal equivalent (tce) by 2020,
whereas the China National Petroleum Corporation, an oil
major, has recently moved its peak demand estimation from
2035 to 2040. The proposed paths to achieve certain absolute
demand levels also vary significantly. While there is a general
consensus that the current energy mix in China is suboptimal
and could be improved, there is no unanimous vision of the
future optimal energy demand structure.
Such variety of energy demand targets and projections
derives from a number of competing economic, environmental
and energy security priorities associated with the
development of the Chinese energy sector. Aggressive
demand curtailment policies and significant rapid changes
to the existing energy mix, such as the forced deployment
of renewables, can enhance societal benefits and help
meet a number of policy objectives including increased
energy independence and international leadership on
climate change. However, the costs associated with such
transformation programs can be prohibitive, destabilizing the
economy in the short run and even having a negative long-run
effect on future growth.
The need to balance the pace of energy transformation
with its potential impact on economic development makes
executing any major shifts in China’s energy sector before
2030 difficult. By that time China is expected to have
overcome the so-called ‘middle-income trap,’ which will
present the opportunity for more ambitious renewable energy
penetration targets and further economic development
through energy transformation. It has been suggested that,
until then, the priority should be given to coal consumption
control measures, moderate stimuli for renewable energy
development, and the promotion of technologically advanced
high value-added industries.
China faces a number of problems specific to particular
energy sectors and domestic fuel markets, besides its
strategic fuel mix dilemma. Most of these issues stem from
the remaining partial legacy of the command-and-control
system, which impedes the efficient allocation of resources
and distorts market signals. This regulatory hangover results
in demand distortions in the oil and gas sectors due to price
interventions, limited access to private and foreign capital
in the upstream sector and inefficient third-party access
mechanisms to midstream infrastructure. In the transportation
sector, implicitly subsidized road freight and rigid railway
freight tariff systems prevent the more energy efficient and
environmentally sustainable railway sector from fully realizing
its comparative advantages in the Chinese market.
Though deregulating these sectors may create a short-term
disruption, with consumers exposed to the marginal costs
of supply, removing those layers of monopoly pricing would
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present an increasingly greater risk for both suppliers and
consumers. Investment misallocation and discrepancies
between the actual costs and regulated prices will only
worsen over time, especially as China will rely on the global
market to bridge its increasing demand. Thus, the window
of opportunity to implement the needed reforms to achieve
associated long-run gains at an acceptable price may be
limited.
Since China initiated its ‘opening up’ policy, its domestic
energy market has become increasingly affected by its
foreign economic relationships and global markets. China’s
priorities in international energy cooperation were initially
driven by increasing energy demand and energy security
considerations and have become mostly focused on securing
energy imports and obtaining control over foreign energy
assets. China’s international strategies are evolving toward
a more comprehensive collaborative approach, evident in
the new priorities of the Belt and Road Initiative (BRI). Its
energy strategy will also embrace new dimensions such as
infrastructure and supply chain development, the growing
emphasis on green low-carbon energy cooperation, and
establishing new energy governance mechanisms.
The dynamics of the BRI collaboration will have significant
implications for China’s domestic energy demand. Its absolute
levels will be affected by the transfer of China’s industrial
capacity and labor to the BRI countries and by the creation of
new international supply chains and infrastructure, especially
in the borderland regions. On the other hand, industrializing
inland and border regions and enhancing the development
of its low-carbon energy industry could shift China’s
geographical patterns of energy demand and the structure of
its energy mix.

Download the paper
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The Policymaking Process to Restart
Japanese Nuclear Power Plants
Brian Efird, Saleh Al Muhanna, Imtenan Al-Mubarak, Shahad Turkistani and Faisal Al-Ghamdi

B

eginning in the 1960s, and continuing in the 1970s,
Japan embraced the use of nuclear power to fulfill its
demand for electricity. However, the earthquake and
subsequent tsunami that triggered the Fukushima-Daiichi
nuclear incident in 2011 led the Japanese government to shut
down all of its 54 nuclear reactors. As a result, Japanese
reliance on imported liquefied natural gas, coal and fuel oil
took nuclear power’s place in the energy mix. Public opinion,
and consequently the advocacy of political leaders at the
municipal and prefecture governments, is still opposed to the
use of nuclear power in Japan. Amid a backdrop of sustained
popular opposition to nuclear power among many localities,
as of August 2018, Japan had restarted eight nuclear power
plants, and there is continuing debate about whether to restart
additional plants.

initially collected in May 2017. Because of the tumultuous period
of Japanese domestic politics in the second half of 2017, the
data were updated several times to reflect changing conditions
in Japan’s political environment. These results are provided as
scenarios that deviate from the baseline simulation.

In this paper, we evaluate the evolving political will in Japan
to restart nuclear power plants to generate electric power.
We apply a model of collective decision-making processes
(CDMPs), using the KAPSARC Toolkit for Behavioral Analysis
(KTAB), to simulate the interactions among different interest
groups including policymakers, local political leaders,
influencers, electricity companies, and the public, given their
varying interests, goals and priorities. As a result, the KTAB
analysis allows us to assess the political feasibility of reaching
consensus, and more importantly the potential for a shift in
the attitudes of municipal and prefecture political leaders
on the issue of restarting nuclear power plants in Japan.
Municipalities and prefectures in the vicinity of a nuclear
reactor have an informal veto over the decision to restart that
reactor. Without the support of the local populations and thus
the agreement of local political leaders, many nuclear reactors
will not be restarted.

The Nuclear Regulation Authority (NRA) was established
in September 2012, after the Fukushima disaster, and its
approval is a prerequisite for the restart of each reactor. In the
KTAB simulations, we found that the NRA and its head play
significant roles in moderating the opinions of anti-nuclear
actors and are critical factors in building consensus for a widescale nuclear restart. However, the NRA’s persuasiveness
is closely linked to the perception that it takes an apolitical
and neutral view regarding nuclear power. If the perception of
the NRA as an unbiased entity is disrupted, the trend toward
growing political will is unlikely to continue.

The KTAB CDMP model utilizes data collected in semistructured interviews of subject matter experts. The data were

KAPSARC Quarterly Issue 8

We find that there is growing political will, over the course of
the next several years, to restart nuclear power in Japan. This
trend is expected to include mayors and municipal governors
who currently oppose nuclear power. The process to regain
support for nuclear power is not expected to be rapid but,
throughout each of the scenarios tested, we find that the trend
holds (even when the opposition party, with an anti-nuclear
platform, appeared to have the upper hand in the national
political arena).

Download the paper
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Our Tools and Data Sets
A core part of our mission at KAPSARC is to equip
stakeholders with the models, tools and data to make the
most educated and informed decisions possible.
We have invested in the development of several analytical
platforms, some of which have resulted in tools and data
sets that we are now making available through our website.
The model codes can be downloaded, and any data that
are not proprietary to third parties can be downloaded and
reused freely. The following are some of our key platforms:

KAPSARC Energy
Data Portal

T

his easy-to-use data portal
is a source of critical energy
data, enabling users to better
understand energy, the economy
and policies. We focus on identifying
key energy information sources
from Saudi Arabia, the GCC, India,
China and Eastern Africa, as well as
selected global energy data.
The energy data sets cover 16
themes: crude oil and refined
products, natural gas, coal, renewable
and alternative fuels, nuclear,
electricity, water, transportation,
industry, residential, agriculture,
environment, economy, demography,
trade, and policies. The data sets can
be exported in CSV, JSON, and Excel
formats or accessed using API for use
in mobile and web applications.
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KAPSARC Energy
Model for Saudi Arabia
(KEM-SA)

K

EM-SA has been developed
to understand the dynamics of
Saudi Arabia’s energy system.
It is a partial economic equilibrium
model that characterizes some of
the major energy producing and
consuming sectors in the country.
The sectors represented are electric
power, petrochemicals, refining, water
desalination, upstream oil and gas,
and cement production.
Each sector is contained within its
own sub-model and acts as an agent
that makes decisions on fuel usage,
investment and technology to minimize
its costs or maximize its profit. The
model is being expanded to include
more sectors from the demand-side of
the economy.

KAPSARC
Global Energy
Macroeconometric
Model (KGEMM)

K

GEMM is a domestic policy
analysis tool that captures
the interactions between the
Kingdom of Saudi Arabia and global
economies. Unlike commonly available
models, KGEMM takes into account
the importance of the energy sector
in the Kingdom and the growing
significance of the domestic economy
as a driver of domestic demand and,
hence, available oil exports.
This easily customizable macroeconometric model covers the real,
monetary, fiscal, external energy
and labor sectors of the Kingdom’s
economy. It allows stakeholders to
evaluate different policy scenarios
such as energy price reforms, fiscal
policy changes and the impacts of
different oil price regimes.
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KAPSARC Toolkit for
Behavioral Analysis
(KTAB)

T

his toolkit comprises a
suite of building blocks for
analyzing collective decision
making processes (CDMPs). These
can include political bargaining,
commercial negotiation and any
multi-stakeholder issue where
an understanding of how each
player’s attempts to maximize their
own positions drives the ultimate
settlement (or not). The software
for each type of CDMP is available
and we are building a library of
illustrative applications to help
users understand the limits and
benefits of this type of analysis.

KAPSARC Solar
Photovoltaic Toolkit

T

his toolkit and data set are
intended for any individual
or institution interested in the
solar photovoltaic (PV) industry and
its cost trends. It compiles capital
costs and levelized cost
of energy (LCOE) data for PV
technology by year and country, and
presents the data in an interactive
manner. In addition to the interactive
data set, the raw data set is provided
in Microsoft Office Excel should the
user wish to perform his/her own
post-processing. An LCOE analyzing
tool, specifically tailored for solar
PV technology, accompanies this
toolkit, enabling the user to acquire
the LCOE using the capacity factor
or solar irradiation.
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KAPSARC Vehicle Fleet
Model

T

his scenario model enables
policymakers to explore
the incremental user cost
implications of different passenger
car powertrain technology choices.
The context for the analysis is a future
where today’s low-carbon powertrain
technologies are fully developed
and manufactured at scale. Driving
behavior input is based on today’s
data. However, provision is made
in the model for behavioral change
scenarios to be tested.

Other platforms/
data sets

W

e have built a data
transformation team that
serves our internal research
needs but will also increasingly release
curated data resources to all our
stakeholders. These resources will
grow over time in the breadth of their
scope and their area of coverage.
For more information email
datasource@kapsarc.org

Aimed at simplicity and transparency, the
model does not include all the detailed
complexity of the problem but aims to
adequately capture the main factors that
influence the incremental user cost of
different passenger car powertrain mixes.
It has also been designed to make it
easy for the user to improve and update
the input to the model as new evidence
becomes available.

KAPSARC India
Renewable Energy
Policy Atlas

W

e have developed a
web-based energy
policy reference tool that
systematically describes energy
sector policies. This tool, also of use
to external researchers, is intended
to facilitate a better understanding of
policy instruments and track evolution
of policies from draft to enactment
worldwide.
KAPSARC has released part of this
research in its Solar Policy Atlas,
which provides specific, state and
national level coverage of policies in
India. It presents a policy landscape
using large numbers of policy design
elements that are relevant in different
geographies to gain holistic insights
into policy frameworks and make
comparisons between them.Each policy
design element has a comprehensive
description and is intended to improve
the understanding of the subject at
national and state levels.

KAPSARC develops
economic frameworks to
reduce the overall costs and
environmental impacts of
energy supply, increase the
value created from energy
consumption and achieve
effective alignment between
energy policy objectives and
outcomes.
We collaborate with leading
international research centers,
public policy organizations,
and industrial and government
institutions, freely sharing
our knowledge, insights and
analytical frameworks.
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Growing Our Global Team
In the last quarter, our Research team welcomed the
following members:

Kaushik Deb

Hamid Al Sadoon

Olivier Durand-Lasserve

Kaushik is a research fellow in the
Markets and Industrial Development
program. He is an applied economist
who led the BP economics team’s
analysis of the global natural gas
markets and macroeconomic
developments in the Asia Pacific
region. Kaushik’s earlier roles include
policy research and advocacy on
infrastructure and environmental
economics issues at IDFC Bank. He
has also guided and implemented
research in applied economics at
TERI University, Delhi and directed
the university’s MBA program.

Hamid is a research associate in the
Transport and Urban Infrastructure
program with a particular interest in
climate change and oil demand. He
previously worked as an oil demand
analyst at Saudi Aramco with a focus
on long-term forecasting and shortterm oil pricing. Hamid was also
a negotiator for the Saudi Climate
Change team at various United Nations
bodies between 2012 and 2016.

Olivier is a research fellow in the
Energy Systems and Macroeconomics
program. He was previously an
economist at the Organisation
for Economic Co-operation and
Development (OECD) and at the
International Energy Agency (IEA)
in Paris where his activities covered
macroeconomic policy analysis and
applied general equilibrium modeling.
He contributed to various modeling
studies on the assessment of the
macroeconomic, environmental and
distributional consequences of energy
and environmental policies.

Mehmet Soytas

David Havrlant

Mehmet is a senior research associate
in the Policy and Decision Science
program. He has previously worked
as a graduate research assistant
in the Center for Industry Studies
at the University of Pittsburgh, as
a consultant for the World Bank,
and as an assistant professor of
economics at Ozyegin University,
Istanbul. Mehmet has taught courses
on microeconomics, econometrics,
statistics, and labor economics. He has
also organized workshops and seminar
series, and acted as a referee for many
national and international journals
and European and Turkish science
foundation grants.

David is a research fellow with a
primary interest in the development
of models for policy analysis
and forecasting. Before joining
KAPSARC, David worked at the
European Commission, the European
Central Bank, Moody's Analytics
and the Czech National Bank. In
these institutions, he participated in
economic policy analysis, forecasting
and research. He also served as a
consultant to central banks in the
Central and Eastern Europe region,
managing a variety of economic
modeling projects.
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JOIN US AT KAPSARC
KAPSARC is searching for
talented and open-minded
thinkers to add to our growing
research and business
management teams.
Visit our careers website at
www.jobs.kapsarc.org
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About KAPSARC
Our Mission
To advance the understanding of
energy economics and act as a
catalyst for dialogue, charting
a path to better welfare for
societies, locally and globally.

Our Values
We strive to combine creativity
and rigor in our research and
operations.
We achieve results with
effective teamwork and
collaboration.
We seek to maximize positive
societal impact.

About Us
Affordable, sustainable energy underpins the growth of a country’s economy
and the well-being of its citizens. Yet effective energy policy is one of the
greatest challenges for governments and other stakeholders globally.
KAPSARC was founded as a global non-profit institution for independent
research into the economics of energy. It seeks to understand the complex
intersections between energy economics and energy policy, technology and
the environment with the objective of contributing to societal well-being and
prosperity.
From our base in one of the world’s most important energy-producing regions,
KAPSARC develops economic frameworks to reduce the overall costs and
environmental impacts of energy supply, to increase the value created from
energy consumption and to better understand energy policy such that policy
objectives and outcomes are better aligned.
We collaborate with leading international research centers, public policy
organizations, and industrial and government institutions through workshops,
joint papers and the development of open-source data sets and tools, freely
sharing our knowledge, insights and analytical frameworks.
KAPSARC studies topics of global scope with a particular focus on the Kingdom
of Saudi Arabia, the Gulf Cooperation Council countries, China and India.

Research Initiatives 2018
1. Productivity
and Economic
Diversification in
Saudi Arabia
2. Energy and Economic
Vulnerability

5. Future of Global Oil
Markets
6. Future of Natural Gas Markets
Including Potential Saudi
Linkages to Global Markets

3. Evaluation of Public
Investment Projects: The
Opportunity Costs of Oil
and Gas in Saudi Arabia

7. Regional Energy
Markets: GCC Market
Integration and Policy
Drivers of Demand in
China and India

4. Future of Transportation
and Fuel Demand

8. Electricity Sector
Transitions

9. Climate Change Policies
and Governance
10. Models, Data and Tools

● KGEMM model for policy
analysis in the Kingdom
● KEM model for policy
analysis in the Kingdom
● KTAB toolkit - models
of collective decisionmaking processes
● Energy data portal and
web apps

● Freight Movement
● Personal Mobility
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