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Introduction

Oil and gas (henceforth just oil) are essential parts of a modern society, arguably the most important
resources after clear water and air. This thesis consists of three essays that share a common goal: to
understand the interplay between policy decisions, economic factors, and access to oil resources. All
three essays rely on the use of proprietary oil data. The details, completeness and quality of the data have
made it possible to address the research questions posed in this thesis.

The first essay, “Quantifying supply-side climate policy”, co-written with Lassi Ahlvik, Jgrgen Juel
Andersen and Torfinn Harding, aims to identify the impacts of supply-side climate policy. In contrast
to demand-side policy, that focuses on the consumers of oil, supply-side climate policy focuses on the
producers. An example of a supply-side policy is tax on production. A production tax (royalties) will
reduce the incentives to do exploration for new oil fields by reducing the marginal gains from production,
conditional on discovery . Less exploration will result in a reduced amount of oil discoveries. Production
taxes will also impact already producing fields, if it is profitable and possible to adjust production vol-
umes, otherwise, there will be no effect. Profit taxes is often taken as being non-distortive under certain
conditions, and in that way contrasts production taxes.

We combine data on oil firms with tax reform data to study these theoretical conjectures. We find that
higher production taxes reduce firms’ explorations expenditure, resulting in fewer discoveries. However,
we find no effect on production of oil for already producing fields, indicating that firms are not able, or
do not find it optimal, to adjust production after the introduction of new taxes. The same goes for profit
taxes, where we find that firms explore, discover and produce the same amount before and after a profit
tax reform.

Next, we use the identified parameters in combination with data on extraction costs (breakeven prices
pre-tax) of discovered oil fields for the year 2000 — 2019 to run different contrafactual scenarios. In
particular, we are interested in how the current tax regime (average production tax across tax-regimes
is 21%) affects yearly emissions. Here we find that current production taxes reduce yearly emissions by
4-7% (depending on the assumptions made on the demand side). In net, producers and governments earn

on the current taxes, while consumers are hurt, without taking into account environmental externalities.
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The total cost of the taxes are between $18-$20 per ton of CO2 emission, which means that the taxes
represent a net gain when the social damages by emissions are higher.

By providing empirical results that support behavioral responses from changes in production taxes,
we show that supply-side climate policy has the potential to be a viable way to reduce emissions. Our
analysis shows also that the current production taxes might be preferable to a reduction in production
taxes, since the social costs of carbon emissions are typically estimated to be higher than our figures (e.g.,
Nordhaus, 2017).

The focus of the second essay, “Declining oil production leads to more democratic governments”,
co-written with Jgrgen Juel Andersen and Michael Ross, studies the effect of declining oil production on
democratic development. In contrast to the first essay, which had oil production as one of the outcomes
of interests, this essay turn the question around by studying the effect of oil production.

Oil production is for many undemocratic countries an important source of income. A large amount
of research have been dedicated to studying the negative effects of oil income on countries democratic
development (e.g., Ross, 2001 , Andersen and Ross, 2014). However, there are no existing research on
what happens with these countries when the income from oil production starts to a long-run decline,
marking a transition toward less oil-dependency

Using data on production profiles of countries with historical high production level, we show once
one’s a country decent into a period with long term oil production decline, democracy improves relative
to other oil intensive countries that still expand production. There are no empirical signs of policymaker
anticipation or differential trends before the decline, which suggests that we are able to identify the effect
of production decline on democracy. Following the oil production decline, we show that there is a sharp
decline in total government revenue. The large fiscal effect will both reduce the present value of office-
holding, and at the same time make it potentially harder to finance patronage and repression. These are
two potential mechanisms for why we find increased democracy score after the decline. We also find that
countries that are believed to be more afflicted by the negative effects of oil are also those that experience
the largest democratic improvements when oil production declines.

Our sample consists of 36 countries that all are categorized as oil intensive (on average at least two

barrels of oil equivalents per capita in yearly production) and have experienced at least ten years of average
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production decline. Due to the relatively low number of countries in our sample, we perform many
different types of robustness tests. We find that our results are very robust, holding across a range of
different sample restrictions, alternative estimators and data sources.

The empirical results of this essay suggest that lower oil income for autocratic governments is on
average positive for the democratic development if the country is oil intensive.

In the third essay, “Economic development and known natural resource endowment”, I study how
economic development have shaped the location of known oil reserves. Economic developed areas are
characterized favorable geography for economic activity in general, but also provides producers with ac-
cess infrastructure, labor and capital. All these characteristics have the potential to influence the expected
profit of a discovery, and thereby influence the incentives for exploration. If economic developed areas
have a higher density of discoveries, and that this cannot be explained by differences in geology, it means
that currently undeveloped areas are underexplored given their potential for oil discoveries.

Oil was for a long period thought to be relatively scarce. For instance, the peak oil hypothesis by
Hubbert (1956) predicted that the supply of oil resources from the US would be seriously limited in
early the 1970s. However, Hubbert’s prediction failed, and US is still a major oil producer. We already
know that there exist a lot of oil. For instance, McGlade and Ekins (2015) estimate that about a third
of known oil reserves and half of known gas reserves must be remained unused to limit global warming
by 2° Celsius. This means that, though oil supply is necessarily restricted by geological conditions at
some point, it is in practice a non-relevant constraint if we are to limit the negative consequences of oil
consumption. We therefore need to lean on policy enforcement if we are to successfully reduce emissions.
The location of future oil resources is in that regard an essential predictor for successful coordination, as
agents’ control over discovered oil reserves shapes the agents’ incentive for political agreements that aim
to reduce production. It is therefore important to understand the economic forces that have created the
current spatial distribution of oil discoveries in order to limit the potential for future reserves.

Tuse data on the location of all historic petroleum discoveries onshore to show that the location of eco-
nomic development is closely interlinked with the location of known oil endowments. Using an empirical
design that are robust for concerns of reverse causality and confounding geology, I find that economically

developed areas are 3.5 more likely to contain an oil or gas discovery, compared to undeveloped areas.
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This means that there exists large subsurface potential in currently undeveloped areas. I quantify these
undiscovered deposits to be approximately 600 billion barrels of oil, and to be mainly located outside of
Europe and North America. 600 billions barrels of oil amounts to about 50% of the globe’s currently
known onshore endowment, and, if discovered, will have a strong impact on agents incentives to limit

future oil production.
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