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ABSTRACT
Countries thus far realise their energy security 

predominantly with energy policies (e.g., diversifying 

the energy mix and suppliers) and their energy security 

risk instruments mostly address the risk of short-

term supply disruptions. Lack of commercially viable 

sustainable energies and a renewed concentration 

of oil and gas supply in the future will reduce the 

effectiveness of traditional energy policies. Before 

sustainable energies become widely available, 

consumer countries are likely to experience increased 

competition for diversified oil and gas supplies. At 

the same time, geopolitical enmity shows that energy 

security will become firmly integrated in the foreign 

and security policies of a nation. In fact, the current 

risk landscape is determined by geopolitical rivalry 

over control of and access to energy-rich regions 

and by regional risks arising from politico-economic 

instabilities.
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underlying institutions of the nations that make up the international system. For example, despite 
the recycling of oil dollars through the private banking system, some Middle East OPEC nations 
actually reduced their level of integration within the financial system. For this group of countries, the 
growing population and low oil prices since the mid-1980s undoubtedly increased pressure on the 
state to facilitate economic growth and social development. On the spending side, economic and 
social pressures from below crowded out the governments’ ability to invest in new oil production 
capacities. The expectation in the early 1990s was that these countries would gradually open up for 
foreign direct investments to finance the replacement of mature production capacities at home and 
abroad. But this did not happen either.

The Asian crisis of 1997 exposed the risks of rapid integration in the international economy without 
providing for proper political and institutional reforms to accompany it. The interaction between 
weak institutions and the crisis, which led to large financial losses, reinforced the lesson that 
integration in the world economy required deep institutional and political reforms in the domestic 
economy. Precisely because the costs of reform are high and the shift to stronger regulatory and 
supervisory structures are politically difficult to implement, many governments and political elites 
shied away from these policies to avoid creating even larger social and economic instability, and in 
the process losing their power base. In many oil-producing countries, the oil riches had not brought 
about a lasting increase in economic welfare, but rather created a boom-bust type of economy 
entirely dependent on natural resources. Furthermore, the distribution of oil wealth was extremely 
skewed. The Asian crisis was accompanied by a steep drop in oil prices and resulted in an economic 
crisis in most of the oil-producing countries (among them the OPEC countries), limiting their 
appetite for further reforms. Only some smaller countries with mature oil industries were able to 
restructure the economy. In contrast to the globalisation scenario of the early 1990s, oil-producing 
governments re-centralised power over political and economic life. Liberalisation of the economy, 
let alone the oil sector, was no longer appealing. 

At the turn of the 21st century, the optimism of realising fast-track integration in the world economy 
became further subdued with the 9/11 terrorist attacks on New York and Washington and the 
subsequent strategic reorientation and economic downturn in the West. Taken together, all of 
these factors radically altered the energy risk landscape. The view that the integration into the 
world economy would automatically bring about more political and social progress, adherence to 
international norms of law and order, and would reduce the risk of failed states and violent internal 
conflicts, was rudely proven misguided. Despite the success of some countries to make a rapid 
transition into open and democratic societies that are fully integrated in the world system, many 
countries – among them the largest oil and gas producers – are not on such a development path at 
all, but remain rather stuck in their non-integrated ways.� Their integration was at best only partial 
and did not include the legal, institutional, and political changes required for full integration. 

‘Weak’ globalisation poses challenges for some large oil- and gas-producing countries. In the period 
from the mid-1980s to the late 1990s – after OPEC countries had experienced a substantial loss in 
market share as a result of their earlier price policies – they kept the global economy supplied with 
sufficient oil and were sensitive to keep the price at a level acceptable to the consumer countries. 
The role of swing producer was performed by Saudi Arabia and the United Arab Emirates (UAE). 
Kuwait could no longer perform this role after 1990. The world economy relied heavily on the ability 
of these two major producers to provide the market with buffer capacity. 

� � The central European countries are notable examples. Perhaps because they integrated in the EU rather than into a more 
anonymous world, they were able to make such a rapid transition. Yet, three years into EU membership, domestic political 
stability is waning and the disappointment among the population is growing.
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Still, the integration of China and India into the world economy assumes the availability of energy, 
in particular oil and gas, which is abundantly available in the Persian Gulf region and Central Asia, 
but also in some other countries such as Venezuela and Russia. With the oil production in non-OPEC 
countries maturing and the continued increase of consumption, in particular in the big emerging 
market economies, the confidence that the required capacities will be developed using a market 
system can no longer be counted on. In other words, for two decades the oil market transformed 
political uncertainty into price risk. This was a major structural achievement. Price risk was managed 
by market-based solutions, including forward markets and derivatives. But the market system now 
is not performing this role nearly as well, not because of financial inefficiencies but because of a 
geopolitical restructuring in the strategic environment of energy.

With the expansion of Liquefied Natural Gas (LNG), a similar development was expected to emerge 
on the natural gas market, increasingly linking regional gas markets and making take-or-pay 
long-term contracts ever more obsolete with the deepening of gas market integration. Thus, the 
enthusiasm with which gas-consuming countries wished to apply market-based principles on their 
gas markets was not shared by producer countries that were at the onset of huge investments 
to realise the new export capacities. They perceived the market-oriented approach of consumer 
countries as a means to shift the investment risk to them and their national companies without the 
security of demand that such investments warranted (Van der Linde et al. 2006). Increased distrust 
in the ability of the international market economy to produce the energy requirements according 
to market rules can create a substantial crisis at the global system level that will ripple through to 
nations and companies. Consequently, oil consumers who believe they can no longer rely on the 
international market system to provide them with sufficient oil will ‘explore’ more politically oriented 
strategies to satisfy their needs. Whilst not predicting energy wars, they cannot be ruled out prima 
facie. Rather, new alliances – as exemplified by deals between Iran and India and China – and major 
constraints on energy development – as in Russia – fundamentally alter the risk landscape of energy 
and may lead to more struggles.

This development, in turn, changes the risk map for the United States, the European Union, and Japan. 
The change of the international system away from the economically integrated and multilateral 
cooperative world renders some of the energy security approaches and risk management policy 
tools much less effective. 

For a discussion of the current and future energy security risks, it is important to review the 
development of supply and demand. The current oil and gas markets have invoked the current 
energy security fears and will prompt new policy directions.

3.  Some basic energy facts and expectations (1980-2020)

3.1  Reserves

Since 1984, world proven oil reserves have continued to grow, but there continues to be an uneven 
distribution of reserves, with countries in the Middle East – in particular the countries around the 
Persian Gulf – dominating oil reserves (see Figure A1 in the Annex). This uneven distribution is 
even more pertinent in the case of natural gas, with a mere 3 countries (Iran, Qatar, and Russia) 
representing 57 percent of world proven reserves.

The share of North America and Europe, traditionally large consumers of oil, in proven conventional 
oil reserves is declining, while the share of reserves of Asia, with its fast increasing share of world oil 
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consumption, remains low. The outlook for the main consuming countries is that they will increasingly 
rely on imported oil and gas. For the North American market, the outlook is somewhat different if 
unconventional oil is included because the distribution of these reserves differs significantly from 
the distribution of conventional oil. The share of both American continents in this type of reserve is 
substantial. The International Energy Agency expects that increasingly unconventional oil will find 
its way to the market (IEA 2006). The major constraint on developing unconventional oil resources is 
the production and environmental cost, particularly in terms of CO2 emissions. A continued tight oil 
market with high prices could trigger investments and technological breakthroughs that accelerate 
the unlocking of this potential for the market.

Based on the calculations of the BP Statistical Review of World Energy 2006, the world proven 
(conventional) reserves would suffice to satisfy current demand for another 40 years (the reserve-
to-production ratio). However, demand is predicted to grow, which implies that new reserves are 
required to prevent the ratio from dropping.

Investments in the past resulted in new additions to reserves, although super mega-fields, like those 
in the Persian Gulf, have not been discovered since the 1970s, and more recent additions come from 
smaller fields. It is important to note that the cost of finding oil is increasing and that important non-
OPEC oil provinces are maturing.

The natural gas reserves of the Middle East – which amount to about 38 percent of world proven 
reserves – were until the recent developments in LNG-captive reserves unable to commercially 
reach a market (see Figure A2 in the Annex). The natural gas markets are still predominantly regional 
markets, with the North American and European markets mainly supplied by pipelines and the Asian 
market by LNG. The European market is largely supplied by Norway, Algeria, and Russia. Domestic 
EU supply is declining, against the background of growing demand from the power sector. Natural 
gas is relatively clean compared to oil and coal, and the current environmental policy stance is 
expected to translate into a larger demand for imported gas in the coming decades.

3.2  Production

Oil produced outside the OPEC has steadily increased, with OPEC becoming a swing producer in 
world oil markets after 1973 (see Figure A3 in the Annex). OPEC production varied from a high 
of around 31 million barrels per day (mbd) in 1979 to a low of 16½ mbd in 1985 (BP 2005) and 
increasing thereafter to a high of 34 mbd in June 2005.� The combination of demand growth and 
the slowing growth of non-OPEC oil production implies an increasing call on OPEC oil in the future. 
Due to the long lead-time, the combination of underinvestment in the 1990s and demand growth 
has created the current tight oil market – a topic explored in greater detail by Fattouh (this volume). 
This was expressed in both relatively high oil prices and a dramatic decline in buffer capacity of 
OPEC after 2003.

In the 1980s, the buffer capacity came into existence because the market preferred to consume non-
OPEC oil that was priced competitively against the OPEC marker crudes. OPEC prices were at that 
time determined by the OPEC conference. In the period 1980-1985, the OPEC price level was above 
the market price and OPEC subsequently lost a large market share to competing non-OPEC crudes 
despite the lower production costs of OPEC oil. Perhaps more significantly, future projections show 
that non-OPEC supplies, which include producing regions such as Africa, the Caspian Sea region and 

2  www.eia.doe.gov/emeu/steo/pub/3atab.html 
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Russia, will be losing market share incrementally beyond the year 2010. This process is expected to 
accelerate over time. Indeed, non-OPEC supply is expected to peak around 2010 at 48 mbd, or 54 
percent of world supply at that time, and will decline slowly but surely thereafter (IEA 2002, p 95).

The buffer or spare capacity in the international oil market in the 1980s and 1990s fulfilled an 
important role in stabilising the market. OPEC’s role as a swing producer depends on sufficient 
levels of spare capacity that can be introduced to the market when other sources are at capacity or 
when certain producers can temporarily not supply the market.

The distribution of spare capacity in OPEC is uneven, however. Only Saudi Arabia, Kuwait, and the 
United Arab Emirates have spare capacity in their system, other OPEC producers nearly always 
produced close to capacity. In recent years, spare capacity levels declined to the extent that only 
Saudi Arabia is able to increase production slightly when there is a shortfall elsewhere. The current 
tight market and the lack of spare capacity are among the main drivers of the debate about future 
supply and demand. 

The supply side of the oil market is thus very asymmetrically concentrated. The Persian Gulf 
countries possess 90 percent of the Middle East oil reserves while they are simultaneously key 
members of OPEC. Because the cheapest and most plentiful oil is located in the Persian Gulf, OPEC 
will continue to influence oil prices with its production policy – as argued by Noreng (2002), for 
instance. It is important to note, however, that when the oil market is unable to restore its required 
level of spare capacity that can compensate for incidental shortfalls or demand spurs, all producing 
countries potentially gain the power to drive prices up.

All projections of future consumption statistics show an increasing call on OPEC oil, juxtaposed by 
the fact that by 2030, Persian Gulf production is expected to form the bulk of OPEC supply increases. 
Indeed, as the International Energy Agency has pointed out, “of the projected 31 mb/d rise in world 
oil demand between 2010 and 2030, 29 mb/d will come from OPEC Middle East” (IEA 2004, p.110).

Hence, the Middle East – the Persian Gulf in particular – is a geopolitical focal point. Moreover, 
the Persian Gulf is also increasingly important in the international gas market, now that LNG 
developments can unlock the previously stranded reserves. 

3.3  Consumption

World primary energy demand will continue to grow over the next decades, reflecting the 
continued importance of fossil fuels in world energy demand (see Figure A4 in the Annex).  More 
specifically, oil demand in the next two to three decades will predominantly grow in the developing 
countries, and to a lesser extent in developed economies, while growth of natural gas demand is 
more prominent in OECD countries. In particular, oil demand in countries such as China and India is 
projected to grow substantially. According to the Energy Information Agency of the US Department 
of Energy, China is projected to consume 12.8 mbd in 2025 of which 9.4 mbd must be imported.� 
In 2002, OECD countries consumed 52 percent of world primary energy demand compared to 38 
percent for developing countries. By 2030, the OECD share is projected to decline to 43 percent 
and the developing country share is expected to increase to 48 percent (IEA 2004). In terms of CO2 
emissions, China will soon surpass the United States in absolute emissions levels, although per 
capita emissions remain far below those of the United States.

�  www.eia.doe.gov
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Shifts in the demand for and supply of oil and gas will also shift trade flows. The Persian Gulf is 
already a major supplier for Asian economies. Naturally, the maturity and decline of non-OPEC 
supplies in the coming decade will also increase demand for Gulf oil in the United States and Europe 
(see Figure A5 in the Annex). This could lead to intense competition for oil flows among the major 
consumer nations.

Diversification of supply and local pollution is expected to stimulate demand for natural gas in the 
coastal urban areas in China. At present, the Chinese natural gas market is still relatively small and 
localised. However, in the coming decades the pull on LNG supplies and possibly on Russian and 
Caspian supplies will become stronger.

The growing import dependence and the expectation that oil and natural gas supplies will become 
more concentrated on a few net exporting countries – such as Russia, the Caspian Sea region, and 
the Persian Gulf – have led to growing security of supply concerns among the consumer countries.

3.4  The role of OPEC and the Persian Gulf producers 

Much of the new demand must be satisfied by increased Persian Gulf oil and gas production. The 
Iraqi production potential is large enough to become a game changer but the uncertain political 
future could imply, like in the past, that the potential largely remains untapped. Both the internal 
situation in Iran and the troubled US-Iranian relations have stunted the development of its oil and 
gas sector. As a result, Saudi Arabia’s role as a large and reliable supplier to world markets gained 
importance. The call on Gulf oil as projected by the IEA relies mainly on increased Saudi supplies. 
Saudi Arabia has indicated that it was confident it could produce 15 mbd by 2020, but said it was 
doubtful that it could produce more (Financial Times 2005). The projected IEA call on Saudi oil could 
then, according to Saudi officials, be 4.5 mbd higher than Saudi Arabia would actually be able to 
supply. The fact that Saudi Arabia voiced doubts about any increase of its production capacity 
above 15 mbd is significant for future international oil market developments. 

The discussion of Saudi production potential, which flared up again in 2005, is important against the 
background of uncertainties surrounding the other producers in the Gulf. Experts like Campbell and 
Simmons have repeatedly questioned the future Saudi production capacities and reserve data and 
the debate on a nearing decline in world oil production continues until today.� Both point out that 
earlier reserves additions of OPEC members cannot be verified and most of these additions took 
place in 1985-90, when OPEC quotas were determined on the basis of each member’s share in OPEC 
reserves. The fact that the international oil market currently lacks the transparency to verify reserve 
data can be a continued source of uncertainty in the future. The debate is important for strategic 
reasons: if world conventional oil production is peaking soon, the upward pressure on oil prices will 
increase to the point that alternative energy resources must be introduced in the energy mix much 
sooner than anticipated. Competition for scarce resources among consuming countries will increase 
during that transition. For some developing countries, the outlook of persistent higher oil prices 
might thwart their economic take-off and frustrate the international Johannesburg agenda to make 
commercial energy available to more people in the world.

It is important to note that OPEC’s performance in coordinating market activities whilst 
accommodating the economic needs of its members has not always been optimal. That is to say, 
internally, the cartel’s members have been in situations of imperfect cooperation over the last 
three decades. Essentially, the basis for bargaining over oil prices within OPEC can be observed in 
the correlation between withholding capacity and idle capacity, which determines the strength 

�  Campbell and Laherrère (1998) and Simmons (2005).
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of those who want higher prices and those that want lower ones (Noreng 2002). When oil is 
withheld from the market, it enlarges the spare capacity but simultaneously requires higher levels 
of investments. Not all OPEC members are able to bear these costs to an equal extent. Hence, by 
nature of its constitution, OPEC is subject to a conflict-ridden decision-making process because 
members have differing objectives. In the past, Saudi Arabia, the United Arab Emirates, and Kuwait 
– until 1990 – carried the bulk of the costs of maintaining spare capacity. The ability to continue with 
this policy indefinitely is decreasing with the increasing societal costs. The asymmetries within the 
cartel are hereby deemed to sharpen, accompanied by increasingly acute economic and financial 
difficulties in many OPEC countries. Despite recent market conditions, the long-run developments 
point to increasing difficulties for the cartel’s members to cooperate, given the disparity between 
the economic compositions of the member states, the ability to share the cost of maintaining and 
exerting market power, and the sharpened geopolitical tensions in the region.

Hence, two opposing trends are taking shape at the dawn of the 21st century. On the one hand, 
the cartel has internally been facing imperfect cooperation.� On the other hand, long-run supply 
projections show that the cartel’s core, the Gulf producers, will regain extensive market power as 
non-OPEC producers lose market share over time. After all, the vast majority of incremental world oil 
demand can only be met over time by those countries with the largest reserves (Bahgat 2003). As for 
natural gas, similar concerns about producer cooperation are surfacing.

3.5  Natural gas

The international market for natural gas was regional in nature until the recent LNG developments.  
In North America and Europe, markets were supplied through pipelines, while the Asian market 
relied on LNG from the start. The North American market was largely self-sufficient. The Asian 
market was mainly supplied with LNG from Brunei and Indonesia. The West European market was 
supplied by the Netherlands, the United Kingdom, and Norway. In addition, substantial imports were 
necessary from Algeria (to supply southern European markets) and the Soviet Union. Natural gas 
from the Soviet Union was mainly supplied through the Ukrainian corridor to eastern and western 
Europe on long-term take-or-pay contracts. After the demise of the Soviet Union, Russia continued 
to supply gas to the European markets despite the radical change in the ownership structure of the 
pipelines and the inability of some transit countries to pay for their gas imports in hard-currency 
prices. Particularly the countries of the Commonwealth of Independent States (CIS) initially paid 
substantially lower prices than European countries, in part to cover the transit fee. Early in 2006, the 
Russia-Ukraine gas crisis was a conflict over the terms and price of gas sold to the Ukraine, the transit 
fee to Europe, and control over the corridor (Stern 2006). In 2007, renegotiation also took place with 
Belarus – both on oil and gas sales and transit fees. Russia has in recent years actively contracted gas 
from the Caspian Sea region, in part to satisfy increasing domestic demand and to free up Russian 
gas for export to Europe. At the same time, the EU saw the energy resources of the Caspian Sea 
region as a possibility to diversify suppliers (Stern 2005). The often referred to ‘great game’ about oil 
supply routes could easily also refer to gas supply routes, except that in gas, new routes will have to 
compete with existing routes through Russia.

Also in North America, natural gas gained prominence in the energy mix and despite substantial 
domestic supplies, LNG imports were expected to play a growing part in supply (Yergin 2006). 
Robust US natural gas prices were expected to attract new gas into the market from South America, 
Africa, and the Gulf (Thorn 2006).

� � The recent changes in Iraq and the resulting regional and national instability could potentially further compound this 
problem in the medium to long term.
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With the growing pressure to reduce CO2 emissions and the favourable economics of gas-fired 
power stations, the natural gas market was until recently predicted to grow substantially in all 
major consumer markets. However, security of supply concerns have dampened these expectations 
somewhat and other options are being studied.

3.6  Concluding remarks

Two-thirds of the world’s oil and gas potential (including Iraq) falls within the realm of developments 
controlled by governments or state-owned companies, while foreign direct investments can 
develop a little over a third of current reserves (IEA 2004). It is clear that any decision of a legitimate 
government in Iraq to allow foreign direct investments would have a huge impact on investment 
possibilities for foreign oil companies, immediately increasing their access to (cheap onshore) oil by 
10 percent.

Suffice it to say that increasing reliance on OPEC and large gas producers such as Russia has 
profound geopolitical and economic implications for the world’s oil-importing blocs. Resource 
nationalism is presently on the rise in countries like Russia and is still a current factor in many Gulf 
countries (The Economist 2005a). Accompanied by the political and economic instability in many 
of the world’s non-OPEC producers, these ramifications will have a major impact on the behaviour 
of the world producers and consumers of oil. The pressure of the international market system to 
induce economic and institutional reforms conducive to mobilising sufficient investment capital 
has been building up. However, the resistance to such reform is still very large. A way to avoid these 
reforms seems to be to accept the investment offers from countries such as China and India. These 
countries are prepared to invest public funds in oil and gas projects in return for oil and gas supplies. 
They do not have, at least not initially, any further demands on the political and economic structure 
of producing countries. Of course, this could change when producing countries cannot deliver on 
their promises, and further integration into the world system also becomes an issue for these new 
oil consumers.

Despite soaring oil prices over the past years, demand has proven to be remarkably price inelastic 
(The Economist 2005b). Economic stability and growth can only be achieved through a steady flow 
of energy and – to an ever-present extent – the flow of oil. Due to ever-rising future demand, oil-
importing countries are striving to diversify their sources of oil imports. Against the background 
of increasing oil and gas imports of major consumer countries and the inevitable politicisation of 
energy relations that accompanies this structural dependence, energy security risk management 
is gaining prominence on governments’ agendas (CIEP 2004). Most instruments to manage energy 
risks were developed after the 1973-74 oil crisis and geared mostly at the energy sector. The 
instruments were not designed for disruptions or situations of undersupply with a longer duration 
nor were they really tested in a crisis situation. The issue that must be raised here is whether the 
energy risk management instruments are capable of dealing with near-term and future risks in the 
oil and gas market.

4.  Energy risk management instruments

4.1  Priorities of energy policy

Security of supply is one of the key policy goals in energy policy making, together with the objectives 
of ensuring reasonable prices and environment protection. Each government of consumer countries 
must find a balance in pursuing these policy goals because there is a certain amount of tension 
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