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Abstract 

With an estimated reserve of 187 trillion cubic feet of gas and a policy thrust of domestic gas utilisation and 
participation as a key player in the international gas market, Nigeria in the last two and half decades has invested 
significantly in the development of its gas sector thus positioning itself as a potential gas producing country. To 
this effect, a lot of capital resources were committed to building the necessary infrastructural backbone for the 
country’s gas development. In some cases, these projects are financed by loans with strict repayment terms 
contingent on the off-take of gas production. It is against this background, that the development of gas from 
unconventional sources such as the shale basin becomes a subject of concern and the focus of this paper in order 
to assess its economic implication and cost to erstwhile importing countries and hitherto exporting countries.  

Keywords: Shale gas, natural gas, hydraulic fracturing, unconventional oil and gas resources, global energy 
industry, Nigerian liquefied gas project 

1. Introduction 

Unconventional gas and oil resources have become a huge topic of discourse in the global energy industry with 
focus on their potentials and implications for nations and global players in the field. However, none has caused 
more intellectual debate and analysis than the controversial shale resources.  

Interest in these resources covers a lot of fields as its development could have profound implications (positive or 
negative) depending on the side of divide one finds himself/herself and the weight of the consequences. The 
recurring questions have nevertheless centred on the effect of shale gas on the global energy industry in terms of 
economic, geopolitical, environmental and legal considerations.  

2. Shale Gas 

Shale gas is natural gas trapped in shale formations. These are sedimentary rocks which contain clay, quartz and 
other minerals. According to the U.S. Geological Survey (USGS), the shales have been known to be source rocks 
(of both natural gas and oil deposits) but have only recently attained importance as reservoir rocks. (Note 1) This 
recent development has led to extensive research to learn more about their nature and evolution as reservoir 
rocks for determination of the resource potential and to make publicly available, important information on the 
different shale rock formations.  

By category, shale gas belongs to the unconventional gas resources such as coal-bed methane, gas from tight 
sandstones (‘tight gas’) and methane hydrates (Note 2) which exist in a different form from conventional 
resources, thereby requiring a different mode of extraction.  

According to the World Energy Council (WEC): 

[…] shale gas is always found proximal to conventional reservoirs. In fact source rock exists in many 
settings where no conventional reservoir rock is available for permeation of natural gas. This is why 
the shale gas resource is expected to be plentiful…source rock can be found in other parts of the world, 
even in those without significant conventional gas reservoirs. The depth of shale gas varies. In most 
cases it is shallower than conventional gas reservoirs, but in some cases, it could be as deep as or 
deeper than conventional reservoirs. (Note 3)  
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From the observation of the WEC, it seems that shale gas resources are vastly distributed and that regions and 
countries with no previous expectations of sizeable domestic gas reservoirs such as China (which is estimated to 
have the world’s largest reserves of shale gas) now have an opportunity to exploit resources within their territory 
to meet their domestic energy needs. This obviously has consequences for all global energy players as will be 
discussed subsequently. 

As unconventional gas resources which more often than not are exploited from deeper well depths, the costs of 
accessibility and production are rather expensive and difficult compared to conventional resources. For instance, 
some of the best shale gas basins like the Eagle Ford and Haynesville have deeper well depths of 10 000-13 000 
feet. (Note 4) This is also the case with most shale gas reservoirs outside the US such as those in Sichuan 
province of China which is approximately 6600-19 700 ft below ground. (Note 5) Empirically, exploiting shale 
gas at such depth pose technical challenges (High Pressure/High Temperature and high fracturing pressure 
requirement) as well as steep production cost. (Note 6) Hence, the question, on why there is a global race 
towards the development of shale gas resource?  

3. Shale Gas: A Diversification and Supply Security Necessity 

Expectedly, self sufficiency, energy security and the desire to diversify options for the supply of natural gas are 
readily available answers. Against this background and the trail blazing experience of the development and 
exploitation of shale gas in the United States, other countries, for example China have been motivated to begin 
exploitation of their domestic shale reservoirs. The incentive to drill and produce shale gas in China was 
described by a Chief Executive Officer of a company operating in China as follows: “China now realizes it has 
incredible opportunity to find another major fuel source other than coal.” (Note 7) It follows therefore that for 
China, as with most other countries, the aim is diversification in energy sources in order to ensure energy 
security. This position can be said to be equally true for the European Union countries which have been at the 
mercies of Russia, Algeria (Note 8) and the Persian Gulf countries for most of their natural gas supply. In fact, 
the case for diversification and security of supply became imperative with the experience in 2009 of a pricing 
and payment dispute between Kyiv in Ukraine and Moscow in Russia. As a result of the dispute Russia turned 
off its gas supply for nearly two weeks thus disrupting gas supply to European Countries. This act was noted by 
all gas importing nations in Europe as a direct threat, (Note 9) therefore the development of shale gas became a 
welcome ‘revolution’ in hopes that shale gas quantities in Europe will help reduce reliance on Russian gas. 

Similarly, the California energy crisis of 2000-01 led to shortfalls in supplies and in some cases shortages over 
an extended period because of dwindling domestic conventional gas resources. This resulted in higher prices, 
with the US appearing destined to become more dependent on imports of Liquefied Natural Gas (LNG). (Note 
10) About the same time, extensive research into the possibilities of extracting gas from unconventional sources 
bore fruits at the Barnett shale basin in Texas when Mitchell Energy and Development (now part of Devon 
Energy) (Note 11) and other independent US companies paired horizontal drilling with high-volume hydraulic 
fracturing (‘fracking’) to liberate gas from fissures in the soft black rock layer a mile or more underground. 
(Note 12) Interestingly, this was carried out at a lower cost than originally anticipated thus enabling a turnaround 
in the fortunes of the US. It is therefore not surprising that the US, (Note 13) other countries, oil majors and 
energy stakeholders are buying in, into the idea of ‘shale gas’ development despite the not so competitive costs 
and viability. 

4. Technology Advancement and Development of Shale Gas 

The deployment of the combined technology of through the combination of horizontal drilling and hydraulic 
fracturing technologies has advanced the development of shale gas resources. The technological procedure 
operates by sinking a well to a depth just above a known shale deposit and then gradually deviating until the drill 
bit is running horizontally through the shale bed. (Note 14) Next, the horizontal bore is perforated in a number of 
locations and artificial fracturing induced through the process of hydraulic fracturing or “fracking”. This is 
achieved by the high-pressure injection of water with some chemicals and sand used to keep the fracture open 
(called a proppant) into the well to induce artificial fracturing to release the hydrocarbons and cause free flow of 
the resource into the well. An advantage of the spread of the hydraulic fracturing process is that more accurate 
resource data becomes available. (Note 15) The hydraulic fracturing process is shown in the diagram below. 
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Mexico 681 Tcf, South Africa 485 Tcf, Australia 396 Tcf, Canada 388 Tcf, Libya 290 Tcf, Algeria 230 Tcf, Brazil 
226 Tcf, Poland 187 Tcf and France 180 Tcf. (Note 20)  

6. Economics of Shale Gas 

The technical challenges associated with the development of shale gas makes it difficult to operate at reasonable 
cost. (Note 21) To this effect, Arthur Berman, a geological consultant who specializes in sub-surface petroleum 
geology, during the meeting of the Association for the Study of Peak Oil and Gas (ASPO) in Washington DC in 
October, 2010 observed that:  

Shale plays are marginally commercial at best… The plays have consistently contracted to a core area 
that represents 10-20% of the resource that was initially claimed. The manufacturing model has failed. 
(Note 22)  

Consequently, the economics and profitability of developing and producing shale gas is determined by 
accessibility, environmental regulations compliance cost, geology and the proximity to natural gas infrastructure 
of individual shale basins. Production costs therefore differ according to the location and country. Access to 
relevant technologies and infrastructure also has profound effect on production costs. Isolated shale basins 
require higher costs due to lack of infrastructure. (Note 23) In the same vein, countries with more stringent 
regulations like the US through its agency, the Environmental Protection Agency (EPA) which requires drillers to 
adhere to more environmentally friendly practices certainly drives up production costs. (Note 24) Production 
costs are even higher in situations where there are needs for water reclamation and chemical clean up because of 
the massive input of water and the attendant hazards involved in “fracking” operations. (Note 25) 
Notwithstanding this profitability determinant, the large scale acquisition of stock in shale gas resources by 
reputable international oil companies (IOCs) (Note 26) seems to point to a belief in the long-term economics of 
shale gas. These acquisitions, which obviously will require further investments over a period of several years, 
demonstrate the value that the oil industry places on the future of shale gas. (Note 27)  

Another important factor that strengthens shale resource development viability is the presence of shale liquids 
which are either oil found in shale, such as in the Bakken, or liquids found in association with shale gas. The 
presences of shale liquid have a multiplier effect on the economics of shale gas. This has therefore made shale 
gas more profitable than traditional dry gas reservoirs. (Note 28) Hence, the prospect of shale liquids has been a 
major driver for shale exploration now in the US compared to what it was as at 2010. (Note 29) For instance, 
shale basins like the western portion of the Marcellus, Utica and Eagle Ford, represent ‘wet’ shale gas deposits 
that contain significant amounts of molecules larger than methane, such as ethane, propane and butane. (Note 30) 
It is pertinent to remark here that natural gas liquids, the “wet” part of wet gas, are priced in relationship to the 
price of oil (which is much more expensive than gas, at least in the US as opposed to Europe where the high cost 
of gas makes for a lower oil-gas price differential) thus making shale liquid an important part of the resource 
(Note 31) and thereby enhancing its economics. 

7. Natural Gas Pricing Dimension 

The development of shale gas has had a significant impact on the dynamics and pricing of natural gas. The 
coming on stream of gas from shale basins holds the potential of easily creating a glut in the natural gas market 
and thus causing shale gas to “become a game changer in the global energy mix”. In recent time, the Henry Hub 
reference price of gas has been forced to less than $3 per million British thermal units (mBtu) from about $7 
mBtu just a year earlier. (Note 32) This decline in prices is inimical to the interests of existing and traditional gas 
companies, their investors and host countries. The effect of price decline to traditional gas countries can be best 
described as a pain while on the other hand it be aptly referred to as a gain to the natural gas industry of countries 
such as the US, who are now seeking to export fuel in order to secure new markets to bolster its potential 
revenues. (Note 33)  

In fact, a study by the Baker Institute of Public Policy at Rice University concluded that increased shale gas 
production in the US and Canada could help prevent Russia and the Persian Gulf countries from dictating higher 
prices for the gas they export to European countries. (Note 34) It is submitted that with more gas supply source 
and availability, it only follows logically that there would be a drop in spot market prices which may necessitate 
the need to modify subsisting long-term gas supply contracts.  

8. Gains and Pains 

From European dependency on Russian gas which has seen rocky days to the dependency on foreign oil faced by 
countries like the US and China, (Note 35) who are thus affected by exporting countries facing political 
instability and crisis, shale gas is certainly a game changer with enormous economic and geopolitical 
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countries as well as its excessive spot prices for gas. For example, in 2009, Russia cut off gas shipments via 
Ukraine for nearly two weeks amid a price and payment dispute. This singular act sent more than 15 European 
countries scrambling to find alternative sources of energy. (Note 46) The emergence of shale gas development is 
therefore a gain to Europe by ensuring a reasonable level of supply diversification and thereby reducing 
dependence on Russian gas. (Note 47) It must nevertheless be mentioned that due to the low estimate and small 
percentage of shale resources in Europe as reported by the initial assessment of the US Department of Energy in 
2011, which put Europe’s share of global shale resource base at 10%, (Note 48) it thus appears that Europe will 
still be left at the mercies of Russia and the Middle Eastern countries for gas for heating transfer and 
petrochemicals. (Note 49)  

Apart from the issue of estimates, the situation in Europe is peculiar as there is no convergence of views 
regarding shale development. For instance, the United Kingdom considers shale gas exploration as necessary to 
ease its growing dependency on imports which could rise from $8.5bn presently to more than $11bn by 2015 
because of dwindling supplies from the North Sea, a gap which Norway struggles to fill. The reason is not 
farfetched because natural gas is Britain’s biggest electricity fuel, providing 40% of Britain’s fuel and a decline 
in its reservoirs means it cannot meet up with demand hence the result to imports from Norway and Qatar. (Note 
50) It is for this reason also that Britain’s Institute of Directors hold the opinion that shale gas development can 
offset the effects of growing dependency on importation and that by halting an increase in imports, shale gas 
production will help to reduce prices too. (Note 51) On the other hand, France has banned hydro-fracking, while 
Poland has issued 101 exploration permits to 25 companies and Hungary has refused to explore their shale basin 
for fear of water contamination. (Note 52) Regardless of the divergence of views and situation in Europe, the US 
led shale gas ‘revolution’ has impacted considerably on the price of gas in a global context which also have 
spill-over effects in Europe where Liquefied Natural Gas (LNG) price has also reduced.  

8.4 Nigeria 

The discovery of shale gas as an alternative energy source and its use by US, a major importer of Nigeria’s crude 
oil may in the long term have dire consequences for its export trade and in turn, its economy. (Note 53) This is 
borne out of the fact that Nigeria is heavily reliant on crude oil exports for about 80% of its revenue. Nigeria’s 
export to the US went from over 1million barrels per day (bpd) in December 2009 to 325 000 bpd as at February 
2012 (a loss of about 70% of the US market). (Note 54)  

Following the decline in US import of Nigeria’s crude oil, other major and prospective buyers of Nigeria’s crude 
oil are diverting their attentions to shale gas development. At the same time there is increase in the number of 
African countries with significant oil finds. These developments cumulatively have dire consequences for 
Nigeria and her economy. (Note 55) Even India, which became Nigeria’s major export trading partner after the 
decline in US import, has started mapping out its shale resources in a bid to reduce dependence on Nigeria’s 
crude oil and plans to finish exploration rules by 2013. (Note 56) Similarly, other major importers of Nigeria’s 
crude oil like China, the UK and even Japan (a prospective buyer) are tuning into the shale resource buzz. (Note 
57)  

Experts in the country’s energy industry also view the production of shale gas across the globe as a threat to the 
growth of the Nigerian liquefied natural gas industry as this may lead to a drastic drop in LNG prices. (Note 58) 
Shale gas development is also likely to preclude investment in Nigeria’s LNG industry not only due to drop in 
prices but also due to drop in demand as exemplified by the substantial decline in the Nigerian LNG exports to 
the US in 2011 and the cancellation of the gas supply agreement between Nigeria and the US with respect to the 
Brass LNG plant which is scheduled for construction in 2013. (Note 59)  

8.5 Russia 

Presumably, another country in the category of those that will experience the pain of decreased demand and less 
profit like Nigeria is Russia. It therefore becomes obvious that shale gas development may effectively destroy 
Russia’s gas monopoly position in the EU. An indication of the implication of shale gas development on Russia 
can be gleaned from the recent financial report of Gazprom (the world’s largest natural gas producer and 
exporter) which shows that profits had dropped by almost 25 percent. (Note 60) In the same vein, an IEA report 
in the summer of 2012 predicts that with the increase in unconventional gas exploration, Russia’s share of 
international trade in natural gas will go from about 45% in 2010 to 35% in 2035 (Note 61) due to competitive 
international gas market development. There is nevertheless an illogical opinion expressed by a top Gazprom 
official that the low prices in the US would not last for long and that the expansion of the natural gas market will 
provide even more potential customers for Russia (which has enormous reserves) and in that regard concluded 
that Gazprom views shale gas as a gift to the industry. (Note 62) Definitely, it is only a question of time for the 
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global energy industry to feel the impact of shale gas development. 

9. Environmental Implications 
The most visible environmental concern to the development of shale resources is contamination of ground water 
and water courses (Note 63) because of the possibilities of hydrocarbons or chemicals used in “fracking” flowing 
into aquifers that supply drinking water. (Note 64) Although, it has been contended that in most instances, the 
gas-bearing and water-bearing layers are widely separated by thousands of vertical feet, as well as by rock, with 
the gas being much deeper, (Note 65) and as such it is reasoned that hydraulic fracturing is unlikely to 
contaminate drinking water. Another likely effect of the process of fracturing for shale gas on water is the 
competing use and need of fresh water for other purposes such as farming because of the several thousands of 
gallons of water required in the process. However, the proponents of fracking have argued that the process is 
actually less water-intensive than many other types of energy production (Note 66) and therefore are confident 
that fracking will have no adverse effect on other uses of water. Whether this is right or wrong, the point must be 
made that any usage of water that will compete with human consumption is unacceptable.  

Other environmental implications of shale gas development through hydraulic fracturing include seismic 
mishaps. The tendency for this to occur was made known by the British Geological Society (BGS) when they 
identified that any process that injects pressurised water into rocks at depths which could cause the rock to 
fracture could possibly produce earthquakes. Fracking in shale gas production clearly falls into this category and 
has been linked with small earthquakes in England, while underground disposal of fracking wastewater has been 
traced to tremors in Ohio and Texas in the United States. (Note 67) 

10. Legal Issues 

Certainly, the development of shale gas by its peculiar operation i.e. fracking and impact on the environment 
raises legal issues on the need for regulation. While the regulation for now may be on country by country basis, 
it may nevertheless be a global phenomenon if new findings suggest that the fears are worse than currently 
anticipated. On a more specific note, the US, has proposed the Fracturing Responsibility Awareness of 
Chemicals Act in 2009 to regulate production and operations of shale gas. The Act which is dubbed as the FRAC 
Act is a legislative proposal in the United States Congress to define hydraulic fracturing as a federally regulated 
activity under the Safe Drinking Water Act. The proposed act which would require the energy industry to 
disclose the chemical additives used in the hydraulic fracturing fluid was opposed by the gas industry. (Note 68) 
Unfortunately, as of March 2012, Congress had not yet passed the FRAC Act bills. France and Hungary on the 
other hand approached the issue of shale gas through a moratorium (Note 69) to halt all shale gas activities 
within their jurisdiction. Certainly, shale gas development like every other natural resource requires some form 
of regulation to safeguard the environment and provide a basis for contractual obligations that will arise from its 
production and supply. While this may be contemplated from a local or national perspective, having a broad 
based international legal instrument which recommends common international best practices and proffer likely 
solutions to some of the legal issues raised here and others that may evolve in the future may not in itself be out 
of place. 

11. Conclusion 

Although shale gas development raises critical legal and environmental challenges, yet its development seems 
set to take the global energy world in a revolutionary way. The effect of this gradual but sweeping revolution 
carries with it gains and pains. Gains are for those who traditionally were classified as importing countries and 
pains for the exporting countries in terms of loss of revenue. The pain will be even more grievous and severe for 
a country like Nigeria that depends largely on its oil and gas resources as the main stay of its economy. Russia 
also falls into this category and has in recent time received an unforeseen blow through the reduced reliance on 
her gas which has provided her with a well-established monopoly and even given her a veritable exploitative tool 
in terms of regional geopolitics in Europe. Against this backdrop, it is important that the erstwhile exporting 
countries see the gradual evolution of shale gas as an early warning threat which could become very destabilising 
once there is a massive output of shale gas in the not too distant future as projected. There is therefore no better 
time than now for Nigeria and other countries in this category to take steps to prepare for the proverbial ‘rainy 
days’ by embarking on an aggressive diversification of their economy to other sectors with foreign earning 
capabilities. It is equally advisable that these countries (Nigeria, Russia etc.) adopt an effective and sustainable 
longer term strategy like the sovereign wealth fund for the preservation of their economic fortune and future. 
More particularly, in the case of Nigeria, it is a wakeup call for the country to boldly and courageously stamps 
out corruption, embrace good governance, transparency, accountability and proper resource management as well 
as applying its earnings from oil and gas resources towards its national interest and development. 
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