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Abstract 
 
 
 
 

The purpose of this thesis is to analyze: (a) the determinants of the global price of 

uranium; and (b) how this price could be affected by different nuclear power generation 

scenarios for 2030. To do this a multivariable regression analysis will be used. Within the 

model, the price of uranium is the dependent variable and the independent variables are 

generated nuclear power electricity representing demand (GWh), price of coal as a 

substitute to generated nuclear power electricity, and the price of oil representing uranium 

production costs. The empirical results show that generated nuclear electricity and the oil 

price, to be statistically significant at the 5 percent level. The coal price was not however 

a statistically significant. The scenarios for 2030 are three possible nuclear power 

generation demand cases; high, medium and low demand. The results for the high demand 

generated a price of 255 US$/kg and the medium demand 72US$/kg.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 



 
 

Sammanfattning 
 
 
 
 

Syftet med denna studie är att analysera: (a) de bestämmande faktorerna för det globala 

priset på uran; samt (b) hur detta pris kan påverkas av olika scenarier för utvecklingen av 

kärnkraftsproducerad el år 2030. För att göra detta används en multi variabel 

regressionsanalys. I modellen utgör priset på uran den beroende variabeln medan de 

oberoende variablerna är kärnkraftsproducerad el som representerar efterfrågan (GWh), 

priset på kol som substitut till kärnkrafts, och priset på olja som representerar 

produktionskostnaden för uran. Resultaten visar att de viktigaste variablerna är 

kärnkraftsgenererad el och priset på olja, som båda visade sig vara statistiskt signifikanta 

på 5% nivån. Priset på kol var dock inte en statistiskt signifikant bestämningsfaktor för 

priset på uran. Scenarier för 2030 utgörs av tre olika nivåer på kärnkraftsproduktion: hög, 

medel och låg. Resultatet av modellen visar att i det höga efterfrågescenariot skulle uran 

priset vara 255US$/kg och i medelscenariot 72US$/kg.  
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CHAPTER 1: INTRODUCTION 
 

1.1 Introduction and Purpose 

The discussion concerning the future of global energy production centers around three 

key terms, climate change, decreasing coal production and the increased demand for 

energy throughout the world. Global climate change has devastating consequences; 

global warming is melting the ices of the north and south poles. This means that the focus 

is now on carbon dioxide emissions and coal mines as one of the most emission-intensive 

energy resources, and for this reason there is a declining trend in coal production. Coal 

accounts for 38% of world energy production, thus implying that coal is today the world’s 

largest energy resource (World Coal Association, 2019). While coal is on a decline, other 

energy resources need to replace this source. Renewable resources will not necessarily be 

efficient enough to cover this gap, and the world will need other clean and reliable energy 

resources, potentially nuclear power (The Economist, 2017). As this happens, world 

energy demand is increasing and is projected to grow by 57% until the year 2050 

(Bloomberg, 2018). In order to both fill the gap and meet the increased demand, nuclear 

power remains an interesting alternative. Against this background, this paper addresses 

the determinants of the price of uranium in the global market, and provides an assessment 

of how this price could be affected by various future scenarios for global nuclear power 

generation. 

 

Specifically, this thesis analyzes three different nuclear power generation scenarios (high, 

medium and low), and how the price of uranium will be influenced by these futures. 

Understanding the formation of the price of uranium is important as the need for this 

resource is likely to increase as the production and building of nuclear power reactors are 

on the rise. As of today, globally, 54 plants are already under construction and/or planned. 

Only by knowing this, it can be assumed that more uranium will be needed and further 

plans for more reactor buildings are currently discussed within several countries.  

 

The above makes an analysis of the global uranium price relevant, and the main research 

question for this thesis is: How will the global price of uranium be affected by various 

nuclear power generation scenarios? 
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The purposes of this thesis are to analyze the: (a) the determinants of the global price of 

uranium; and (b) how this price could be affected by different nuclear power generation 

scenarios for 2030. The information concerning different outcomes for the uranium price 

can be important for both producers and investors, producers for maximizing profit and 

meeting the demand and investors for a risk/reward analysis depending on which future 

alternative unfolds.  

 

1.2 Earlier Studies 

Above, it was explained why nuclear power may be a choice for the future energy system 

in selected countries. In a study by Graul (2002), the author states that when oil and gas 

reserves are depleted and to achieve the Kyoto protocol, “a renaissance of nuclear power 

is foreseen”, meaning thus that nuclear power (probably) will face a revival. This implies 

in turn that a change in the uranium price is likely in the future.  

 

A report by Mulholland et.al (1979) states that the market of uranium is healthy, it does 

not have high concentration or any entry barriers, which are monopolistic characteristics 

within a market. As this study focuses on the price as a result of demand and supply, a 

relevant study by Buekley et al. (1980) illustrated that the price of uranium is ow-price 

inelastic in the short term. This implies that demand or supply shocks may influence the 

market quite profoundly (see also, section 2.3). The same conclusion was also made later 

by Trieu et al. (1994). Buekley et al. (1980) also stated that in the short-term, the demand 

for uranium will be determined by two factors; (a) operating reactor requirements and (b) 

reactors getting online. For this reason, the most accurate demand variable is electricity 

produced by the nuclear power generation, which also is used in Basheer’s (1979), 

Amavilah’s (1995) and Kahouli’s (2010) studies. According to Buekley et al. (1980), the 

statement regarding inelastic uranium price in the short term due to short supply, is 

because of the time prospecting and then open new uranium mines takes longer time than 

building new reactors. An increase in reactor requirements with short supply would 

(possibly) therefore result in a supply shock, in turn resulting in an increased uranium 

price. This effect can, though, be inhibited by secondary supplies that are available in the 

market (Kahouli, 2010).  

 

The uranium market is also influenced by other factors. Amavilah (1995) found that the 

following factors are statistically significant for the equilibrium uranium price, nuclear 
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power generation, competing fuel prices, electricity prices and overall electricity demand. 

It was also found in that study that technological and economic factors did not have 

significant impacts on the uranium market. Regarding supply the uranium price is greatly 

impacted by uranium inventories and military factors (Zhang et.al, 2014). Regarding the 

inventories until 2014, Zhang et.al (2014) states that nuclear development in China, 

Russia and India has increased the demand for uranium and also started to empty their 

inventories, as they consume more uranium. This inventory situation may also manifest 

itself in several other countries, and will therefore influence the uranium market. Even if 

inventories are being shortage, there is still uranium in the ground. A recent study by 

Gabriel et.al (2013) states that it is not known how much uranium there is to be mined, 

but given increased prices it will give incentives to find significant uranium resources. It 

can also be expected that such resources will be found.  

 

The main focus for this thesis will be inspired by Basheer’s (1979) model of the uranium 

price formation. This model is “U price under the assumption of competition as a function 

of cumulative reserves (Rt), cumulative nuclear generating capacity (Kt), and coal and 

oil prices (PC & PO)” ~ Voxi Heinrich S Amavilah (1995). The inspiration for this model 

is its simplicity of variables, as other models have been complex models heavily based 

on long-term inventory data, which is unfortunatly not available for this model’s time 

periods. Only a shorter time period of inventory data is available, it will be used to analyze 

the effects when inventories fluctuate but not in the stage-managing scenarios. The 

uniqueness of this study is to account for the different demand scenarios set to unfold in 

2030, which none of the studies mentioned above have accounted for.  

 

Kahouli (2010) has stated that the uranium market is not isolated, rather it is dependent 

on other commodities, such as oil and coal. The non-isolated market situation implies that 

the uranium market can be attenuated by major world events, for example oil price soars 

or nuclear power plant accidents. This connects to the study by Owen (1983), which stated 

that between 1980 and 1982, the price of uranium fell by 58% in reaction to the Three 

Mile Island accident in 1979. Before this accident, the market also faced a recession and 

excessive inventories. Kahouli (2010) concludes that the Chernobyl meltdown also 

affected the price downwards, due to a falling growth rate in nuclear power generation 

after the accident. These studies were too old to account for the Fukushima accident in 
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2011. However, in this thesis we will account for all the three major accidents and control 

for their respective impacts on the global price of uranium. 

 

1.3 Method 

The thesis will use an econometric modelling approach, with independent variables 

believed to affect the price of uranium (the dependent variable). This approach builds on 

the assumption that demand equals supply in the global uranium market (in some case 

controlling for inventories). In such a reduced model, the price of uranium will be 

determined by various exogenous demand- and supply-shifting variables. Moreover, the 

thesis will rely on global data mainly from 1971 to 2017, because of data availabilities 

and that the market of uranium is global. 

 

Econometric models are often used to both analyse the connection between various 

variables, and to create an understanding of how the dependent variable are influenced 

by the independent variables. A model of the uranium price as dependent variable will 

also be used to test if nuclear accidents have been significant determinants of the price of 

uranium. In the model, the price of uranium is the dependent variable, and the amount of 

generated nuclear electricity, price of crude oil and coal will be the independent variables. 

Moreover, for stage-managing the high, medium and low world demand scenarios for 

nuclear power, we use the estimated model to generate different future price levels 

resulting from the various scenarios. 

 

The generated nuclear electricity represents the demand variable, oil a production cost 

variable and the coal price is an electricity production substitute.  The demand scenarios 

are in turn based on forecasted future requirements of nuclear power plants, and this is 

then converted to GWh levels. The oil and coal prices have been forecasted by the World 

Bank, and will match the same time period for the future requirements, specifically the 

year 2030. These scenarios will also be accounted for under the assumption of supply 

meeting demand. 

  



5 
 

1.4 Delimitations 

When analyzing the price of uranium, a workable competition within the uranium market 

will be assumed, according to earlier studies by Mulholland et.al (1979). Uranium is 

mainly used for two reasons, nuclear power plants and nuclear weapons. This thesis will 

only focus on the use of uranium in nuclear power plants. The supply and demand for 

nuclear weapons is a complex, and primarily a political, issue. The econometric model 

will (also in terms of independent variables) be delimited to the main commodities of the 

world such as crude oil and coal. Both of these variables affect the cost of producing 

uranium. The demand side of the model will be delimited to generated electricity by 

nuclear power and the supply side will also be delimited to uranium inventories, meaning 

that there is no fundamentally expected future supply in the econometric model. The study 

will also not explicitly discuss alternative energy resources.  

1.5 Disposition 

This thesis consist of five chapters. The second chapter will give the reader an overview 

of the world market for uranium, from mine to nuclear reactor, covering also the historical 

price movements. Chapter 3 explains the fundamental theories and model specifications 

that form the basis of the empirical analysis. Chapter 4 presents the empirical results and 

the estimated model to investigate the price impacts of three different nuclear power 

generation scenarios. The final chapter discusses the conclusions of the thesis, and it also 

provides recommendations for future research.  
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CHAPTER 2: BACKGROUND: THE WORLD OF URANIUM 

 

This chapter lays the foundations for the reader to understand the basics of the uranium 

market, and where the world’s position on uranium is at this moment (2019). The later 

chapters will focus more on the price aspect of uranium, what drives it and creation of the 

price equilibrium model, for stage-managing different world scenarios.  

 

2.1 Uranium and nuclear development  

2.1.1 What is uranium and nuclear power  

It is thought that uranium was created 6.6 billion years ago by the “big bang” or a so-

called supernova, and uranium is the reason our earth is not a cold rock solid globe. 

Uranium is actually the main fuel for heating the core of the earth and still uranium has a 

negative reputation among the many populations around the world. The uranium itself is 

an element mined directly from our nature (World Nuclear Association, 2017a). The 

mining of uranium can be done from both open pits and underground mining. Figure 1 

below shows “The Roesing”, which is an open pit mine located in Namibia. Back in 2012, 

this was the largest open pit uranium mine to its volume (International Atomic Energy 

Agency, 2014).  

 
Figure 1: The Roesing uranium openpit 

Source: International Atomic Energy Agency (2014) 
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After the uranium has been mined and exported, it will be consumed/used by nuclear 

facilities for energy generation purposes. This process from mined product to radioactive 

waste is called the “Nuclear Fuel Cycle”, which explains the specific “path” for uranium 

until it becomes energy, as shown in Figure 2 (World Nuclear Association, 2017b). The 

simplest way to explain how a nuclear reactor creates energy is through Figure 3. The 

goal for the reactor is to create steam to get the turbine driven. This is created by the 

following process, first the uranium will fission, which will start a chain-reaction that 

starts a heating process, second it will be created steam from the heated water that drives 

the turbine, which create the electricity. This is of course a simplified version, but it shows 

the basics behind nuclear power generation. This construction is also very similar to the 

coal power facilities (World Nuclear Association, 2019c). 

 

After the uranium has spent three years in the reactor, it leaves a toxic radioactive waste, 

which is dangerous for the environment. This waste can be categorized within three 

levels: low level waste, intermediate level waste and high-level waste. From better to 

worse, the Low level waste indicates movables like cloth, tools and equipment for 

working within a nuclear power plant. Intermediate level is represented by larger facilities 

within the power plant, e.g., filters and steel components (World Nuclear Association, 

2019d). High level waste is primarily the by-product after the heating process in the 

reactor (United States Nuclear Regulatory Commission, 2017). The high level waste will 

be highly radioactive for more than thousand years (World Nuclear Association, 2019d). 

The volumes for the total waste is presented in Table 1 below.  

 

Figure 2: Nuclear fuel cycle 
Source: World Nuclear Association 

(2017b). 

Figure 3: Nuclear Reactor 
Source: World Nuclear Association 

(2019d). 
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Table 1: Level and Volume of Radioactive Waste 
 

Volume Radioactive content 

High-level waste 3% 95% 

Intermediate-

level  waste 

 

7% 4% 

Low-level waste 90% 1% 

Source: World Nuclear Association (2019d). 

 

From a nuclear power plant, the largest total volume of waste can be ranked by, the low 

level of 90% and 1% of it is radioactive content, followed by intermediate level by 7% 

and 4% of it are radioactive content and last the high level waste of 3% while 95% of it 

are radioactive content. This shows that the actual dangerous waste only stands for 3% of 

the total volume of waste. This waste is managed by first putting it in water (pools) due 

to the cooling effect, and because the water can shield the radiation. Figure 4 shows a 

nuclear waste storage in Sweden at Oskarshamn. The waste is first stored for 5-50 years 

(depending on the waste-level), and thereafter moved to a dry facility (World Nuclear 

Association, 2019d). 

 

 

 
Figure 4: Radioactive waste storage 

Source: World Nuclear Association (2019d) 
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Why should nuclear power even be used when it comes with dangerous waste that takes 

more than thousands of years to be non-dangerous? One reason concerns the effectiveness 

of uranium, it only takes 30 grams of uranium to create enough electricity for a single 

person for one (1) year, and with no climate consequence other than the controlled waste 

management. Uranium can therefore be seen as highly efficient from an energy generation 

perspective (World Nuclear Association, 2019d). 

When comparing the effectiveness between nuclear power and coal power, there are large 

differences in energy efficiency by volume. Figure 5 shows, a comparison between joule, 

coal, mineral oil and uranium, and how much volume it takes for each material to create 

a specific amount of electricity in kilowatt hours (kWh). When comparing coal with 

uranium, it can be seen that it takes 1 kg of natural uranium to produce the same amount 

of electricity as 14000 kg of coal. In other words, it only takes 1 kg of uranium (or 14000 

kg of coal) to produce approximately 45000 kWh. This proves the efficiency of uranium 

(European Nuclear Society, 2019). When comparing nuclear energy and coal power, an 

important aspect is also pollution. Nuclear power plants do not create any carbon dioxide 

emissions while active, only when nuclear power plants are built (U.S Energy Information 

Administration, 2019a). Coal power plants instead pollute the air in several ways: 

“Sulfur dioxide (SO2) which contributes to acid rain and respiratory illness, nitrogen 

oxides (NOx) which contribute to smog and respiratory illness, particulates which 

contribute to smog, haze, and respiratory illnesses and lung disease, carbon dioxide 

Figure 5: Energy comparison of various energy carriers 
Source: European Nuclear Society (2019) 
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(CO2), which is the primary greenhouse gas produced from burning fossil fuels 

(coal, oil, and natural gas), mercury and other heavy metals, which have been linked 

to both neurological and developmental damage in humans and other animals, fly 

ash and bottom ash, which are residues created when power plants burn coal.” ~ EIA 

(U.S Energy Information Administration, 2019b). 

The better way regarding environmental impacts and pollution could therefore be nuclear 

power instead of coal power (NASA, 2013). NASA also states that nuclear power will be 

needed for the earth to survive the devastating consequences of carbon dioxide emissions 

from coal power plants, despite the negative storage of radioactive material (NASA, 

2013). As noted above, the world has today (2019) 450 active reactors around the globe. 

These are distributed across the regions displayed in Figure 6. 

 

 

In Figure 6, it can be seen that northern America, far east Asia and western Europe are 

the largest distributors of nuclear reactors. The total of these 450 reactors create 396850 

MW (International Atomic Energy Agency, 2019), in turn representing approximately 

11% of the world’s electricity (World Nuclear Association, 2019e). In the future there 

will be more than 450 active reactors, as there are 55 under construction, out of which 11 

of these are currently being built in China (the biggest investor among the nuclear power-

building countries). These will generate 56643 MW in total. As development continues 

for nuclear power, though, 173 reactors will also be permanently shut down. USA is 

shutting down 35 reactors, in part since these reactors’ technology is in a critical state 

(STATISTA, 2019). The pros and cons of nuclear power are many, and the future will be 

clear in what type of energy sources will replace coal power shutdowns, but nuclear 

energy is likely to play an important role in this development.  

Figure 6: Total number of reactors distributed by region. 
Source: International Atomic Energy Agency (2019) 
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2.1.2 Costs of uranium production   

The specific marginal costs of uranium mining are complex to account for, but this 

chapter will discuss the main costs of uranium production, from mine to export. There are 

three key cost factors of uranium mining, capital costs, operating costs and indirect costs: 

• Capital Costs: These are simply the cost of, prospecting for a profitable mining 

area and the building of the mine. The prospecting could be a long-lived process, 

which could then be an expensive process. The building of the mine is surely a 

long-lived process with many installments that need to be completed, such as 

electricity, communication, control and ventilation. This kind of infrastructure 

takes both time and large expenses.  

• Operating Costs: The variable and fixed costs for keeping the mine active and 

productive over time. These costs include labor, environmental management, 

administration, marketing, removing ore from the earth’s crust and so forth. 

Energy in the form of coal or oil use is also an important factor of production. 

• Indirect Costs: Mainly investment related costs, like depreciation and 

amortization of assets, interest on loans and other extraordinary costs. When the 

finished product is mined, it is going for export. Regarding the export process it 

needs high regulations that the uranium is not used for military actions (World 

Nuclear Association 2019b). 

 
The production costs of uranium mining companies are different, mainly because of 

differences in the costs, mentioned above. In Figure 7, the cumulative production in 

relationship to the marginal price can be seen. For example, if more electricity is 

demanded, more uranium is required in the nuclear power plants, and the production will 

have to increase. In Figure 7, it can be seen that, the higher production the higher the 

marginal price will be among the producers (World Nuclear Association, 2017c). This 

curve could be seen as the supply curve (see also chapter 3).  
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2.2 Uranium supply and demand  

2.2.1 Supply – resources and production 

When analyzing/prospecting deplete-able natural resources they are identified in two 

different ways, reasonably assured resources (RAR) and inferred resources (IR). The 

meanings of these are the following. RAR is a resource that could be mined at different 

cost ranges, these resources can be mined at any time given profitable price levels. IR 

instead refers to resources thought to be significant but with low chances, i.e., IR are in 

the prospecting phase. 

Table 2 identifies the RAR resources and at what price-level they can and will be mined 

(based on 2017 numbers). When analyzing the different cost ranges of RAR, only low 

volumes are available at the <40 US$/kg range of 1 057 700 tonnes uranium, comparing 

to the high cost range of <260 US$/kg of a total of 7 988 600 tonnes uranium. It can also 

be concluded that Kazakhstan will be the greatest producer at the low price range, and 

Australia will dominate at the high price range. This also indicates that the more uranium 

demanded the higher costs will the production companies meet (IAEA & NEA 2018). In 

2017, the total global production of uranium was 59 462 tonnes, only meeting 93% of the 

demanded quantity at the global level. At the same time, however, the total identified 

(recoverable) resources of uranium including reached 6 142 600 tonnes of uranium (see 

World Nuclear Association, 2019a).   

The future production of uranium is forecasted to be much larger than today if reliable 

resources can be found. Table 2 illustrates two different scenarios for the production capa-

bility until the year 2035. According to IAEA & NEA (2018) A-|| stands for “production 

Figure 7: Production cost curve for uranium 2010 
Source: World Nuclear Association (2017c) 
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capability of existing and committed centres supported by RAR and inferred resources 

recoverable at <USD 130/kgU” and B-|| stands for “production capability of existing, 

committed, planned and prospective centres supported by RAR and inferred resources 

recoverable at <USD 130/kgU”. The best case price scenario between this is of course B-

||, because the market will get a lot of supply to it and the price will therefore remain low.    

 

 

 

The better-case scenario for a producer with already large inventories would be A-||, since 

the production capability will lack and the secondary supply will meet the market buyers 

instead, potentially at a higher price level. Between 2020 and 2030, about 35 new uranium 

mines are expected to be active, these are only prospected and planned, expanding the 

production capability. Whether this uranium production capability will be enough to meet 

demand, will be discussed in Section 2.2.2 (see also IAEA & NEA, 2018) 

 

 

Table 2: World uranium production capability to 2035 

Source: IAEA & NEA (2018) 



14 
 

2.2.2 Demand – requirements 

Can the world’s supply meet the demand & requirements? The main forcing factor for 

uranium demand is nuclear power generation. Therefore a short analysis over today’s 

requirements and future requirements, will give the potential answer of what could 

happen in the uranium market.  

In order to determine the main demand for uranium, one needs to analyze how much 

Uranium the nuclear power industry needs around the globe. Data from 2017 indicates 

that 449 nuclear plants required a total of 62 825 tonnes of uranium. As more nuclear 

generation is developed, more uranium will be required to meet the demand. In the year 

2017, only 59 342 tonnes of uranium, were produced, meaning that there was no 

equilibrium in the market. When discussing requirements as the main factor for demand, 

there are indirect factors for demand as they influence the requirements for each nuclear 

power plant. In terms of short and long-term uranium requirements, the depend on how 

other nuclear powers are performing, burn-up, fuel cycle length and fuel design. It also 

depends on whether the nuclear power plant is newly built or not, a new nuclear power 

plant requires approximately 60% more uranium in the startup than an already active 

plant. The requirements fluctuate, but higher uranium requirements will emerge if new 

reactors get online.  

One of the most important aspects for determining the demand for uranium is the 

fundamental aspects of politics. The future of uranium is greatly affected by how world 

leaders’ make their decisions and how the world population assesses nuclear power, not 

least considering what happened in Chernobyl and Fukushima. Until now, there has not 

been any significant effect of nuclear power shutdowns, since power plants are currently 

being built, but would politicians change their mind, it will change the uranium market 

as well. If this is likely or not, only the future can tell, but it is stated that Nuclear power 

can help decarbonize the environment, until the world is ready to go fully for fossil-free 

energy resources (IAEA, 2018, Goldstein et.al, 2019, NASA, 2013). As well as this 

process leaps, technological improvements for the nuclear reactors are developed, making 

them more efficient and safe (IAEA & NEA, 2018).  
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2.2.3 Present equilibrium and forecast  

When looking at Figure 8 we can see that the world will meet two different scenarios in 

this projected graph. Scenario number one (the higher orange line) involves continuously 

growing requirements, which is met with secondary supply. In the other scenario (the 

lower orange line), an opposite scenario unfolds. These two scenarios will affect the price 

in two possible directions, a higher price with increasing reactor requirements and lower 

supply, or lower price with increased supply and less reactor requirements (IAEA & NEA, 

2018). 

 

                 
 
 
 
 
 
 
 
                 
 
 

 

The main reasons requirements are increasing is increasing demand for electricity in 

developing nations. Figure 9 below explains earlier and forecasted demand for global 

electricity, in both advanced economics and developing ones.          

 Figure 9: Global Electricity Demand 
Source: IEA (2018) 

 

Figure 8: Projected World Uranium production 
Source: IAEA & NEA (2018) 
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The demand among advanced the nations Japan and United States, and the European 

Union is consolidation because of technical advancements. The overall equipment within 

these nations are being more energy efficient, and therefore consolidated electricity 

demand. In China, India and other developing countries/economies the history, present 

and forecast isn’t the same. The demand will increase due to economic booms, increasing 

population and demand for goods and services. In more specific terms, the reason for 

increasing demand in developing nations is for example air conditioners, which is 

forecasted to grow from 600million to 2,5billion units globally within developing nations, 

another example is the increasing usage of electrical vehicles and electric water heaters 

(IEA, 2018). Of course this will lead to an increased demand for example nuclear power, 

which indirectly increases the demand for uranium.  

2.3 The price history of uranium 

This section explains what tends to drive the uranium spot price. The uranium price is 

very fundamental, in its reaction to accidents but also quantitative when nuclear power 

plant development is on the increase. The most important fundamental is the supply and 

demand, which drive the price up or down. Figure 10 summarizes the price development 

of uranium over the period 1971-2017. 

 

 
Figure 10: Price of uranium (US$ 2017). 

Source: See Appendix. 
 
Back in 1971, nuclear power was still in its early stage of development. Closer to 1973, 

the market faced two big demands shocks; (a) rising military requirements of uranium 
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and (b) new nuclear reactors were being ordered and built, supposedly because of the oil 

crisis pushing countries to use nuclear power as a substitute to oil. At the same time that 

the demand was rising, the uranium supplies were in shortage (OECD & NEA, 2006). 

This is a clear example how fast the price can change when there is a low stock of supply 

while demand increases rapidly.  

 

This price spike held until 1979, when the world witnessed a horrible disaster (OECD & 

NEA, 2006). The year was 1979 and “The Three Mile Island accident” occurred (OECD 

& NEA, 2006). This came to change the perception of nuclear power throughout the 

world, reactor orders were cancelled and reactors were shut down almost immediately 

when the disaster occurred (Bulletin of the Atomic Scientists, 2013). The reaction gave 

significant changes in the uranium market and due to low demand, the price started its 

decline (until 1981, mainly because of this accident). In 1986, there was an even bigger 

reactor meltdown that devastated a whole city with radiation. No notable “price drop” as 

a consequence of the accident can be detected, but later the price continued to get lower. 

Between 1987 and 2003 no specific events laid the foundation for this price movement, 

it has a much wider picture to it, of macroeconomics.  

“Uranium is not a fungible commodity; it cannot be “designed out” of nuclear 

reactors and replaced by a lower priced commodity”~ (OECD & NEA, 2006). 

This means that the uranium price often tend to react to specific events (as seen before), 

disasters in uranium mines or the availability of secondary supply which have an effect 

between supply and demand. There is also another mechanism that can be seen regarding 

supply, it is often cyclical which means that an increasing price influence higher new 

supply, and vice versa (OECD & NEA, 2006). 

 

Between 2003 and 2007 there are several of reasons for the price movement. First, the 

producers had troubles regarding the nuclear fuel cycle, second there was value changes 

in the US dollar, which Uranium is bought with, third politicians around the globe started 

to understand the efficiency and security with nuclear power as a foundation for the 

nations’ energy production. In June of 2007 the price started its decline due to the start of 

the financial crisis, and declined until 2009. In 2009 China announced to expand their 

nuclear power plant production in the long term, which affected the supply and demand, 

until 2011.  
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The year 2011 was a disastrous time for the Japanese civilization, Fukushima Daiichi got 

exposed to a powerful earthquake and a major accident occurred at the nuclear power 

plant, leaking high levels of radiation. This caused a major price decline as in the case of 

the earlier accidents. Since then less uranium has been required because of several nuclear 

plant shutdowns for example in Germany, Japan and America. The problem is that, right 

before the Fukushima accident there was increased production in the uranium market. 

This lead to big inventories of uranium not being used, and the market now had an excess 

supply of uranium, leads to declines in the price (IAEA & NEA, 2018). Today, as also 

stated in the problem discussion and chapter 3, many new reactors are currently being 

built and planned. Since global electricity demand is increasing, the uranium price has 

started to increase slowly.  
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CHAPTER 3: THEORY, DATA AND METHODS 
 

 

This chapter will explain the fundamentals about a market equilibrium, and how price 

could change as demand and supply shifts within the market. We also discuss the basics 

of unbiased regression analysis. 

 

3.1 Basic fundamentals of market equilibrium 

The market equilibrium in Figure 11 is under the assumption of “perfect competition”, a 

theoretical state that rarely occurs in the real markets. The perfect competition state has 

criteria for being a classified state within the market. For example, the market has to have 

many competitors within it meaning no single competitor can impact the market price by 

itself, no entry barriers for new companies and the products that are being sold are 

homogenous (NE, 2019). In this thesis the assumption of perfect competition stands. The 

uranium market has many producers, it does not have any significant entry barriers and 

the product is homogenous as the uranium itself the same anywhere depleted (Mulholland 

et ,al. 1979). Mulholland et ,al. (1979) state that the uranium industry does not have high 

concentration, which is a monopolistic characteristic. 

 

 

Under perfect competition a market equilibrium is where the market supply meets the 

market demand, leading to an equilibrium price and quantity. In this study, this basic 

model lays the foundation for what actually determines price. In Figure 11, a basic market 

equilibrium is stated. “S” depicts the supply curve, which in this case shows at which 

price level a certain amount of uranium will be produced in the market. The “D” stands 

Figure 11: Market Equilibrium 
Source: Varian (2014) 
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for the demand curve, which shows what quantity is demanded at different price levels. 

An equilibrium is created where these curves intersect (D=S). It is at this level the market 

is balanced, which means the producers will produce at q* at the price p* (Varian 2014).  

 

The dynamics behind the demand and supply curve is that they can shift on different 

parameters. If the demand curve shifts right due to increased nuclear reactors (in a 

reaction to increased demand for electricity), this leads to a higher price, and vice versa 

if demand decreased. Regarding the supply curve, it can shift for example if production 

costs get lower, it will shift to the right leading to a lower market price. Alternatively, if 

the production costs increase because of lacking material or other factors, it will shift left, 

leading to a higher market price. If supply and demand increase or decrease by the exact 

same amount, the price will be unchanged, and this is what is illustrated in Figure 11 

(Varian, 2014). 

 

3.2 Multivariable regression analysis 

This study will test different models for the purpose of the thesis. When structuring the 

price model for world scenarios, earlier studies will be accounted for as they indicated to 

have found significant variables, such as the prices of oil and coal, generated electricity 

and uranium inventories. This gives a general reduced model 

: 

𝑃𝑃𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈 =  𝛼𝛼 + 𝛽𝛽0𝑃𝑃𝑂𝑂𝑈𝑈𝑂𝑂 + 𝛽𝛽1𝑃𝑃𝐶𝐶𝐶𝐶𝑈𝑈𝑂𝑂 + 𝛽𝛽2𝐺𝐺𝐸𝐸𝑂𝑂𝐸𝐸𝐸𝐸𝐸𝐸𝑈𝑈𝑈𝑈𝐸𝐸𝑈𝑈𝐸𝐸𝐸𝐸 + 𝛽𝛽3𝐼𝐼 + 𝜀𝜀 

 

The independent variables 𝑃𝑃𝑂𝑂𝑈𝑈𝑂𝑂 and 𝑃𝑃𝐶𝐶𝐶𝐶𝑈𝑈𝑂𝑂   represent the real price of oil, the real price of 

coal (both in US$ 2017), respectively. 𝐺𝐺𝐸𝐸𝑂𝑂𝐸𝐸𝐸𝐸𝐸𝐸𝑈𝑈𝑈𝑈𝐸𝐸𝑈𝑈𝐸𝐸𝐸𝐸 represents the generated electricity 

(GWh) by nuclear power plants, 𝐼𝐼 represents uranium inventories in tonnes and 𝜀𝜀 is the 

error term (which is assumed to be normally distributed).  

 

In order to investigate each model’s level of significance it will be tested by t-test, F-tests 

and analyze the explanatory power of the model (through R-square). The model with the 

highest explanatory power and significant independent variables will be the model used 

for stage-managing the world scenarios of demand for nuclear power. This is discussed 

in more detail in Section 3.4. 
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3.3 Data explanation 

The variables in Table 3 were chosen of different aspects. First Amavilah (1995) found 

that competing fuel prices like coal and oil were significant determinants for the uranium 

price, as was generated nuclear electricity which represents the derived demand for 

uranium. It was also found that uranium reserves were significant in his model. Regarding 

the meltdown/accident dummy variable no earlier studies (was found) regarding the price 

reaction after a main nuclear power plant accident, such as Chernobyl. Still, the price of 

uranium seemed to have a reacted to accidents, when analyzing the history of the uranium 

price, in chapter 2. Therefore it will be tested if it is significant.  

 
Table 3: Variables 

Variable  Definition 
𝑷𝑷𝑼𝑼𝑼𝑼𝑼𝑼𝑼𝑼𝑼𝑼𝑼𝑼𝑼𝑼 The dependent variable of the model, in 

2017 dollars. 
𝑷𝑷𝑶𝑶𝑼𝑼𝑶𝑶 Oil price representing production costs, in 

2017 dollars. 
𝑷𝑷𝑪𝑪𝑪𝑪𝑼𝑼𝑶𝑶 Coal price representing substitute, in 2017 

dollars. 
𝑮𝑮𝑬𝑬𝑶𝑶𝑬𝑬𝑬𝑬𝑬𝑬𝑼𝑼𝑼𝑼𝑬𝑬𝑼𝑼𝑬𝑬𝑬𝑬 Generated nuclear electrivity in Gwh, 

representing demand for uranium. 
𝑰𝑰 Inventories representing supply in tonnes 

(1979-2003) 
Accident 
dummies 

Dummy variables for accidents testing 
their impact on the price of uranium. 

 
 

The data material covers the time period 1971-2017, mainly because of data availability 

purposes. The prices of uranium, crude oil and coal have been recalculated to real 2017 

dollars, using the United States Department of Labor (2019) CPI calculator. Regarding 

generated nuclear electricity, it is presented in gigawatt hours (GWh). For the supply, 

inventories are chosen, but only for specific years, when it was documented. See Table 4 

below for some more detailed information about the data sample; for full documentation 

of the data, see Appendix.  
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Table 4: Data Sample 

Year 𝑷𝑷𝑼𝑼𝑼𝑼𝑼𝑼𝑼𝑼𝑼𝑼𝑼𝑼𝑼𝑼 
2017 dollars 

𝑷𝑷𝑶𝑶𝑼𝑼𝑶𝑶 
2017 dollars 

𝑷𝑷𝑪𝑪𝑪𝑪𝑼𝑼𝑶𝑶 
2017 dollars 

𝑮𝑮𝑬𝑬𝑶𝑶𝑬𝑬𝑬𝑬𝑬𝑬𝑼𝑼𝑼𝑼𝑬𝑬𝑼𝑼𝑬𝑬𝑬𝑬 
GWh 

1971 74 7,76 39,84 111087 
 

1972 69 7,65 40,4 152475 
 

1973 70 10,19 41,66 203196 
 

1974 105 32,63 50,29 272711 
 

1975 202 27,97 71,96 383613 
 

 
 

    

2013 90 106,28 86,35 2479106 
 

2014 100 99,63 72,61 2535647 
 

2015 95 58,12 67,49 2570170 
 

2016 49 51,03 78,81 2605985 
 

2017 55 60,83 101,97 2503000 
 

 

 

3.4 Variable testing 

When regressing the model different variations will be made, and the most significant 

one will be used in the next chapter when looking at different world scenarios. This will 

be determined by the level of significance, testing each variable and the whole model 

itself.  Each variable will be tested by a t-test, determining if it is significant or not. The 

model itself will be determined by an F-test, if it is significant or not.  The following 

formulas are being used by the regression. 

𝑡𝑡 − 𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣 = �
𝑏𝑏2 − 𝛽𝛽2

𝐻𝐻0

𝑆𝑆. 𝑣𝑣(𝑛𝑛)
� 

𝐹𝐹 − 𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣 = 𝐹𝐹(𝑘𝑘 − 1,𝑛𝑛 − 𝑘𝑘) = (
𝑅𝑅2

𝑘𝑘 − 1
)/(

1− 𝑅𝑅2

𝑛𝑛 − 𝑘𝑘
) 

The estimated coefficients will be tested on a 5% significance level, by setting the t-value 

in relationship to the 𝑡𝑡𝐸𝐸𝑈𝑈𝑈𝑈𝐸𝐸
5%  . The critical values in this study for both the t-tests and F-tests 

come from Dougherty (2016). If |t-value| > 𝑡𝑡𝐸𝐸𝑈𝑈𝑈𝑈𝐸𝐸
5%  the null hypotheses (𝐻𝐻0) will be rejected, 
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indicating that the variable is statistically significant for the model. For all the following 

t-test and f-test the following hypotheses will be used: 

 

𝐻𝐻0:𝑁𝑁𝑁𝑁 𝑐𝑐𝑁𝑁𝑛𝑛𝑛𝑛𝑣𝑣𝑐𝑐𝑡𝑡𝑐𝑐𝑁𝑁𝑛𝑛 

𝐻𝐻1:𝑇𝑇ℎ𝑣𝑣𝑒𝑒𝑣𝑣 𝑐𝑐𝑖𝑖 𝑣𝑣 𝑐𝑐𝑁𝑁𝑛𝑛𝑛𝑛𝑣𝑣𝑐𝑐𝑡𝑡𝑐𝑐𝑁𝑁𝑛𝑛 

 

In order to test if nuclear accidents have had any impact on the price of uranium, a dummy 

variable is introduced for the year the accident occurred. This is to see if the accident has 

any direct effect on the price when the disaster takes place. Therefore, these variables will 

be no lagged.  

 

3.5 Explanation of world scenarios  

The regression model estimated in the next chapter will be used to investigate the price 

implications of three different world demand scenarios of nuclear power generation. 

Regarding the scenarios they have been created by the International Atomic Agency. The 

prices of coal and oil, are forecasted by the World Bank. The values generated from both 

the International Atomic Agency and the World Bank are implemented in the model (7) 

estimated in Chapter 4. Based on the data generated from the regressions, each specific 

variable will be given a coefficient. The coefficients will then be multiplied by the future 

values generated from the International Atomic Agency and the World Bank, the sum 

after the implementation will be an approximation of where the price of uranium could 

be in 2030. Three nuclear power generation scenarios are considered. The International 

Atomic Energy Agency has clearly stated three demand cases for uranium from 2000 

until 2050, all under different assumptions. 

 
Scenario number one (high demand case): This scenario have three assumptions, ”High 

economic growth, ‘Rich and clean’ energy future without recourse to stringent environ-

mental policy measures and Significant development of nuclear power”~ International 

Atomic Energy Agency (2001). This indicates that in the year 2030, 165000tonnes of 

uranium will be required. To use this in the model, it has to be converted in to GWh. 

Earlier stated it’s known that 1 kg generates approximately 45000 kWh according to 

European Nuclear Society. Using this information, we can calculate the nuclear power 

generation levels in GWh based on projected demand for uranium (in kg). The generated 

GWh these requirements will produce amount to 7 425 000 GWh. 
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The demand side is determined by the above, and the supply is determined by Reasonably 

Assured Resources (RAR). According to International Atomic Energy Agency, RAR will 

be at approximately 70000tonnes of uranium, this is RAR uranium at all cost ranges from 

<130 US$/kgU (see IAEA 2001). Furthermore, the crude oil and coal prices are also 

necessary for the model. The crude oil price is set to be 53.64 US$/bbl (in 2017 dollars) 

and the coal price 46.02 US$/mt (in 2017 dollars). These assumptions are based on World 

Bank (2019).  

 

Scenario number two (Medium Demand Case): In the medium demand case, there are 

slightly different assumptions than in the High demand case, “Medium economic growth, 

Ecologically driven energy policies, Low energy demand growth and sustained 

development of nuclear power worldwide, including countries”~ International Atomic 

Energy Agency (2001). In the medium demand case for the year 2030, the requirements 

will instead amount to approximately 130000 tonnes of uranium. The generated GWh 

these requirements will produce amount to 5 850 000 GWh. 

 

Scenario number three (low demand case): The low demand case have the following 

assumptions, “Medium economic growth, Ecologically driven energy policies, Low 

energy demand growth and Phase-out of nuclear power by 2100”~ International Atomic 

Energy Agency. In this case the requirements are set to be approximately 70 000tonnes 

uranium, significantly lower than the high and medium demand case. The generated GWh 

by the requirements would then be 3 150 000 GWh. Again, the remaining variables are 

assumed to be the same as in the other scenarios. 
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CHAPTER 4: EMPIRICAL RESULTS AND ANALYSIS 
 

Chapter 4 presents the empirical results based on the data and theory explained in chapter 

3, but also gives an exact walkthrough of models, this to give the reader full understanding 

of what has been done to reach at a final model to be used in the scenario analysis. 

 

4.1 Walk through of model estimations 

When reading the following regressions, only variables that are statistically significant at 

the 5% level (or lower) will be marked by **. All the variables will be introduced one by 

one, to clearly state and show how the coefficients change when adding another variable. 

In Table 5 the first regression got an R-square of 43.7%. Regarding the independent 

variables, it can be concluded that if the number of  gigawatt-hours produced by nuclear 

power increases by one unit (1 GWh) the price of uranium will decrease by -5.9E US$/kg 

(model 1). The GWH variable is though statistically significant at the 5% level. This result 

is of course unexpected since an increased derived demand for uranium in the nuclear 

power sector should (ceteris paribus) imply an increase in the price of uranium. 

 

Table 5: Regression results for data based on the period 1971 - 2017 

Dependent 

Variable 

Price of Uranium 

Regression 1 

R2: 0,4373 

F-value:17,097 

Regression 

2 

R2:0,4454 

F-value: 11,511 

Regression 3 

R2:0,4489 

F-value:8,555 

Independent 
Variables 

Coefficients Coefficients Coefficients 

GWH -5,9E** -5,6E** -4,1E-05 
 

Price of Crude Oil 
 

1,532398** 1,136826 
 

1,26795447 
 

Price of Coal 
 

Not included 0,529397 
 

0,59153982 
 

Timeseries Not included Not included -1,2255058 
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Regarding crude oil, it can be seen that if the average crude oil per barrel increases by 

one unit (1 US$), this will increase the uranium price by 1.532398 US$/kg. This impact 

is statistically significant at the 5% level, therefore the null hypothesis can be rejected. 

The model’s F-value is larger than 𝐹𝐹𝐸𝐸𝑈𝑈𝑈𝑈𝐸𝐸
5% 4.03, meaning that the model is significant at a 

5% level. In regression 2, the price of coal was introduced to the model. As a major 

commodity for global electricity production, it can be seen as a substitute to nuclear 

power. Analyzing the coal coefficient it is positive. When the price of coal increases by 

one unit (1 US$), the price of uranium will increase by 0.529397 dollar. In other words, 

when price of coal increases, the demand for uranium increases as coal-fired power 

generation becomes more expensive, also increasing the price of uranium. Unfortunately 

this effect cannot be stated with confidence, since it is not statistically significant. For the 

model’s F-test, it is significant as the F-value >𝐹𝐹𝐸𝐸𝑈𝑈𝑈𝑈𝐸𝐸
5% .  

 

For regression 3, linear time trend was introduced to the model, this in order to analyze if 

there have been any technological progress influencing the uranium price. Regarding the 

technological progress, the time trend displays a negative coefficient meaning that the 

price of uranium has been lowered by technological progress throughout the years. In its 

simplicity the technology has been more efficient year by year and therefore influencing 

the price to be lower. Unfortunately, however, no variable in this model is significant, 

and therefore this third regression will be rejected.  

 

As the regressions above do not include inventories because of a lack of data for different 

years, the effect on price has to be tested in relation to the inventories. The regression 

model 4 in Table 6 below, shows a falling price when inventories increase, which is the 

expected result since increased inventories imply an excess supply in the market.  
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Table 6: Regression results for data based from 1976 to 2003 

Dependent 

Variable 

Price of Uranium 

Regression 4 

R2:0,7840 

F-value: 45,374 

Independent 
Variables 

Coefficients 

GWH -0,00012** 
 

Inventories -0,00051** 

 

In regression 4, there are significant data of inventories are available between 1976 and 

2003. In this model, the coefficient representing inventories is statistically significant, 

and does have the relevant negative coefficient. When inventories increases by one unit 

(1 ton) the price of uranium will decrease by 0.00051 US$/kg. All null hypotheses are 

rejected for the variables and also the F-test. The model also have a high R2 of 78.4%. 

This model proves that inventories clearly do influence the market price of uranium, as 

also stated by earlier studies. 

 

There are some doubts regarding all the models above, especially the variable nuclear 

power generation. When the derived demand for uranium, increases it should lead to 

higher prices, now it is indicating that the more nuclear electricity that is demanded, the 

lower the price. We suggest two reasons why this may occur. First, there is almost no data 

regarding inventories except between 1976 and 2003, meaning that the inventories can be 

large before and after these years. The implication of this is significant, because when the 

demand for nuclear power increases, large inventories are being unlocked and flooding 

the market with uranium, simply meaning that the price instead decreases due to suddenly 

available supplies. Second, in 1971, when the data for these models starts, the number of 

operable nuclear reactors were 99, in the end of the data 2017 there are a total of 448 

operable reactors. This means that for almost every year in the data, more and more 

nuclear powered electricity is being produced.  
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Regarding the price of crude oil, it is statistically significant in most of the regression 

models above; with an increase in price of oil an increase in the price of uranium should 

be expected, this since the production costs increase. Regarding the price of coal, it has 

not been significant in any of these models but has been significant in earlier studies. It 

also has positive coefficients and even if not proven, the price of coal is still relevant as 

coal symbolizes an important substitute for uranium in the electricity generations sector. 

Regarding the dummies only relevant coefficients were given by the accidents affecting 

the price, the oil crisis did not have a trustworthy coefficient as explained above, either 

none of the dummies were statistically significant.  

 

Because of the negative values of the coefficient representing nuclear power generation, 

a new model will be introduced. We now consider a shorter time period. When looking 

at Figure 10 below, it can be seen that the number of operable reactors are increasing until 

approximately the year 1994, when Figure 10 starts to fluctuate between 429 and 448 

reactors (World Nuclear Association, 2019e). By taking this in to account, the first 

assumption made above can be removed if only estimating a model based on data between 

the years 1994 and 2017.  

 
Figure 10: Number of Operable Reactors Worldwide 

Source: World Nuclear Association (2019e). 
 

 
Table 7 below shows the results from estimating the model using this more limited data 

sample. Regression 7, with the highest explanatory power of 64.9%, a significant F-test 

and relevant coefficients, this model would explain the price of uranium the best among 

the other tested models. Nuclear power generation and crude oil price are still significant, 

while the coal price is not significant. 
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Table 7: Regression results for data based from 1994 to 2017 

Dependent 

Variable  

Price of 

Uranium 

Regression 5 
R2: 0,2968  

F-value: 9,289 

Regression 6 
R2:0,6488 

F-value: 19,401 
  

Regression 7 
R2:0,6495 

F-value: 12,357 

 

Independent 
Variables 

Coefficients Coefficients Coefficients 

GWH 0,000206** 
 

0,000096** 0,000097** 

Price of Crude 
Oil 
 

Not included 1,17** 
 

1,101** 

Price of Coal 
 

Not included Not included  0,091 
 

 
4.2 Explanation of the chosen econometric model 

The chosen model is Regression 7, because of its high explanatory power and the relevant 

coefficients. These variables lead to the following expression for the price of uranium:  

 

𝑃𝑃𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈 = −241,5 + 0,0000975380802493403𝐺𝐺𝐸𝐸𝑂𝑂𝐸𝐸𝐸𝐸𝐸𝐸𝑈𝑈𝑈𝑈𝐸𝐸𝑈𝑈𝐸𝐸𝐸𝐸 + 1,100849𝑃𝑃𝑂𝑂𝑈𝑈𝑂𝑂
+ 0,090527𝑃𝑃𝐶𝐶𝐶𝐶𝑈𝑈𝑂𝑂  

 

The models intercept is given by -241.5. The independent variables all have positive 

coefficients. This model will be used in the different world scenarios. The model is 

unfortunately lacking one independent variable, a supply variable. Due to lack of data for 

uranium inventories, it will be delimited from the model but will always be fundamentally 

accounted for when analyzing the different results. No other supply variable could be 

used, because it symbolizes resources in the ground, and looking at historical values, these 

findings increases (almost) each year. Therefore it would not give any useful 

interpretation for the model. The final model now consists of the demand variable nuclear 

power generation (in GWh), the price of crude oil as production costs and the price coal 

as a substitute.  

 



30 
 

4.3 Result & Analysis: Accidents 

Table 8 shows the regression results when also including dummy variables for the three 

nuclear power accidents during the time period since 1971 and onwards. In this model, 

three accidents and one major event are introduced to the model, this to see if they have 

had any significant impact on the price of uranium. Unfortunately, it can be seen that none 

of the dummy variables are statistically significant in the model, this since all relevant t-

values are smaller than 𝑡𝑡𝐸𝐸𝑈𝑈𝑈𝑈𝐸𝐸
5% . The same applied to the oil crisis dummy variable. 

 
Table 8: Regression Model with Nuclear Power Accidents 

Dependent 

Variable 

Price of Uranium 

Regression 

Accidents 
R2: 0,4503 

F-value: 4,565 

Independent 
Variables 

Coefficients 

GWH -5,3E 
 

Price of crude oil 
 

1,764262 
 

Three Miles -24,7404 
 

Chernobyl -1,64553 
 

Fukushima -54,1654 
 

Oil-Crisis -17,0407 

Time trend -0,76455 
 

 

 The crude oil price is still statistically significant while nuclear power generation is not 

significant in this model. The F model test is significant since the F-value of 4.565is 

larger than 𝐹𝐹𝐸𝐸𝑈𝑈𝑈𝑈𝐸𝐸
5%  of 2.34. For last words regarding the accidents effect, it cannot be 

significantly proven to affect the price. 



31 
 

4.4 Result & Analysis: Interpreting econometric model on world scenarios 

The given model created, can be stated as below. This is the model used for stage-

managing the world scenarios in Table 9.  

 

𝑃𝑃𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈 = −241,5 + 0,0000975380802493403𝐺𝐺𝐸𝐸𝑂𝑂𝐸𝐸𝐸𝐸𝐸𝐸𝑈𝑈𝑈𝑈𝐸𝐸𝑈𝑈𝐸𝐸𝐸𝐸 + 1,100849𝑃𝑃𝑂𝑂𝑈𝑈𝑂𝑂

+ 0,090527𝑃𝑃𝐶𝐶𝐶𝐶𝑈𝑈𝑂𝑂 

 

For comparison, the price of uranium back in 2017, was, approximately 55 US$/kg, and 

this represents the current equilibrium price in the market. In both cases of High and 

Medium demand, it can be concluded that a higher price could be expected. This cannot, 

however, be stated with certainty as the model is lacking the supply (inventory) variable. 

What can be concluded is that under these circumstances a demanded uranium price 

would be 225,6 𝑣𝑣𝑖𝑖𝑢𝑢/𝑘𝑘𝑘𝑘 or 71,9 𝑣𝑣𝑖𝑖𝑢𝑢/𝑘𝑘𝑘𝑘, when oil is representing the costs, GWh 

demand and coal as a substitute, based on expected prices in 2030. This means that the 

inventory variable is the variable for actually determining the price of uranium. It is stated 

that the inventory variable is significant and that it is proven that price falls when it 

increases. What is expected in these scenarios, is a RAR of 70000 tonnes uranium, this is 

the only “known” variable regarding the supply, meaning that it will be uranium available 

for the market. Uranium price of 225,6 𝑣𝑣𝑖𝑖𝑢𝑢/𝑘𝑘𝑘𝑘, 71,9 𝑣𝑣𝑖𝑖𝑢𝑢/𝑘𝑘𝑘𝑘 or less could be expected 

depending on the supply. It is known from the price analysis that supply has a great impact 

on the price.  

 

The third scenario with low demand is not relevant, because a price cannot be negative. 

What it is relevant for though is that when the demand for nuclear power electricity is 

that low, the price of uranium will be low as well, and especially if the market is flooded 

by new or/and old uranium inventories.  

 

The main question of the thesis is “What will the equilibrium-price be at different 

scenarios?” would therefore be considered to be answered, but again with the aspect of 

not accounting for total market supply. 
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Table 9: Results after interpreting the econometric model within the scenarios 

Variables High  

demand 

Medium 

demand 

Low  

demand 

GWH  
2017 

2 503 000 2 503 000 2 503 000 

Predicted GWh  
2030 
 

7 425 000 5 850 000 3 150 000 

Price of Crude Oil 
2017 
 

60,83 
 

60,83 
 

60,83 
 

Predicted Price of Crude 
Oil 
2030 
 

53,64 53,64 53,64 

Price of Coal 
2017 

101,97 
 

101,97 101,97 

Predicted Price of Coal 
2030 
 

46,02 46,02 46,02 

Future Price of 
Uranium (US$/kg) 

225,602 71,979 -191,373 
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CHAPTER 5: DISCUSSION AND FUTURE RESEARCH 
 

This chapter will discuss the results and also give recommendations for further research 

on the uranium market and its links to global nuclear power generation. 

 

5.1 Discussion of world scenarios 

The High demand and Medium demand cases indicate a higher uranium price in the future 

in relationship to nuclear power generation, and oil and coal prices, but it all depends on 

the unknown inventories of uranium.  

 

In the study, it can be seen that both nuclear power generation and the oil price are 

significant, at least on the 5% level, while the price of coal is not. This changes the view 

of coal, as it has been significant in earlier studies. Coal is still the largest energy producer, 

but is continuously being disassembled across the globe, that may explain why coal is not 

significant for the price of uranium any longer.  

 

The data and knowledge that the empirical results gave, can give an investor or producer 

a good overview of possible prices in the future, if and when demand for nuclear power 

generated electricity increases. It all breaks down to three components on what actually 

will happen in the future. First, the supply is important as mentioned before. The second 

major factor is politics and politicians, that there is a fundamental fear regarding nuclear 

power because of the accidents that have happened throughout the years. The politicians 

have the power of building or disassemble nuclear power plants, even if they often get 

recommendations not to deactivate them, in the belief that nuclear power is too dangerous. 

The third factor would be low economic growth; it has been shown in earlier studies that 

economic factors have not been significant determinants of the price of the uranium. If 

low economic growth or a major economic recession would appear, the fundamental is 

that less electricity would be demanded due to a slow-down in industrial production. That 

would lead to less electricity generation from nuclear power plants. These three factors 

do investors and producers have to account for.  

 

The strengths of this study are that it accounts for three possible outcomes for the world 

economy and nuclear power plants. The results that were generated from the regressions 
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weren’t first reliable, but when lowering the timespan useable significant coefficients 

were found. The study also shows that when data of inventories can be used, it shows that 

these influence the price of uranium. Another strength of the model is that it is based on 

new price data, and the study also accounts for nuclear power accidents. The weaknesses 

of this study are that inventories/supply cannot be accounted for and coal is not significant 

any longer which was a surprising finding. Another weakness is that it only accounts for 

three variables, which is thought to be the largest drivers of the price of uranium, but 

lacking the major supply variable. The study does not account for reactor development, 

in the matter of efficiency meaning that newer reactors do not need as much uranium as 

older ones.  

 

The conclusions of this study are that the price of uranium could change dramatically 

depending on which way the world chooses. It boils down to politics, economic growth 

and supply, to know what actually is going too happened. This study proves the way 

demand, production costs’, (partly) supply and substitutes change and affect the price of 

uranium.  It has been shown in this study that the price is more likely to be higher than 

today’s value, even if the high or medium demand scenario plays out. Otherwise the lower 

demand scenario would probably crush uranium prices. A major thing to account for as 

well is the probability for these three scenarios to play out. It has been a long boom in the 

general market for now, and many doomsday prophecies are currently being spoken. Only 

the time will tell, what will actually play out.  

 

5.2 Discussion of the role of nuclear accidents 

The study proves that accidents do have a negative impact on the price of uranium, 

unfortunate the dummies were not significant. Therefore it cannot be scientifically stated. 

When the regression was done the given aspect of a direct price change after an accident 

were implemented, meaning that there was no lag indication in the dummy. The results 

regarding accidents may not have been different, but regarding the fundamentals of 

nuclear power would have changed. Even if the study does not prove it, the reputation of 

nuclear power after accidents does change. Therefore there should be an “indirect” price 

effect after accidents, because of the probability that politicians’ may not want to upgrade 

or build more nuclear power plants, regarding the risks of it. At what price will the world 

use nuclear power plants, but as demand of energy increases and climate change get worse 

the world would may to consider nuclear power. The questions lays between climate 
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getting worse or solve the climate change using nuclear power but instead spread a risk 

of a nuclear meltdown, even if they are rare.  

 

5.3 Future research 

As mentioned above, this study lacks from inventory data, which would make the results 

much more reliable. Therefore for further research, it has to be done a clear overview of 

each countries uranium supplies. This is a hard task, as many countries do not often share 

that information. Further research regarding accidents being significant, is to build a 

lagged model, to see if the accidents were significantly impacting the price in the longer 

timespan.  
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APPENDIX: DATA 

 
Sources: International Atomic Energy Agency and Nuclear Energy Agency, (2018). 

Organization for Economic Co-Operation and Development & Nuclear Energy Agency, 
(2006), and World Bank Pink Sheet, (2019). 
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