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Figure 4.3
Change in non-OPEC supply: Protracted Recession scenario compared to Reference
Case
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large investments will be made in capacity that is not needed. The Protracted Reces-
sion scenario also contains this mix of low oil prices, demand uncertainty, and signifi-
cant intial levels of spare capacity, as a result of a tide of investments that had been
undertaken in the face of high oil prices.

This scenario’s implications for oil supply and demand and the amount of oil
that OPEC would be expected to supply are presented in Table 4.2. Since the non-
OPEC supply response to the low oil price is negative, and since the low price pro-
vides some measure of demand support, OPEC crude supply is actually expected to
rise after 2009, reaching 2008 volumes by 2012.

Table 4.2
Supply and demand in the Protracted Recession scenario mb/d
2009 2010 2011 2012 2013
World demand 83.9 83.8 84.3 85.1 85.4
Non-OPEC supply 50.2 49.9 49.5 49.0 48.3
of which: non-conventional 3.1 3.2 3.3 3.4 3.5
OPEC crude 28.0 29.1 29.8 30.9 31.5



In the scenario, OPEC is assumed to respond to the increased need for its oil as
non-OPEC supply is reduced because of the low oil price, while investment in up-
stream capacities is primarily focused upon compensating for natural declines, which
is still a considerable amount. For the years 2009-2011, this is sufficient to maintain
spare capacity at levels above those seen in 2008.

Nevertheless, if non-OPEC supply continues to be affected through a lack of
investment, and remembering that the average time for an upstream project to move
from the planning phase to being on-stream is around 47 years, then spare capacity
in OPEC Member Countries could dwindle further after 2011. This suggests that
spare capacity could be reduced to less than 3 mb/d by 2012, and below 2 mb/d by
2013 (Figure 4.4). This implies that OPEC spare capacity will have fallen to below
5% of world demand by 2011 (Figure 4.5), or expressed differently, OPEC upstream
capacity utilization rates will have risen to over 90% by 2012.

Figure 4.4
OPEC spare capacity in the Protracted Recession scenario
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Should this tightness occur, prices must react. The lack of capacity that emerges
is a result of the low prices that are assumed over the medium-term. Prices would
rise as capacity shortages increasingly characterize markets. The period of low prices
in 1998/1999 was an important driver for the capacity shortages that presaged the
2004-2008 price rise. In the Protracted Recession scenario, history, to an extent, re-
peats itself, as low prices sow the seeds of unstable markets and price spikes.
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Figure 4.5
OPEC spare capacity as a percentage of world oil demand in the Protracted
Recession scenario
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This medium-term scenario demonstrates the inherent cyclical nature of oil
markets if unsustainably low prices prevail for long periods of time. There are both
take-aways and questions stemming from this scenario:

—  Prices that are too low are not sustainable and are likely to lead to price volatility;

—  The global financial crisis and corresponding credit crunch could have dramatic
implications for the supply side;

—  Faced with a protracted economic downturn that points to a sustained
contraction in the amount of OPEC crude oil required, capacity expansion plans may
need to be constantly revised in order to avoid large amounts of unneeded capital
expenditure and unused capacity;

—  Concern over security of demand is compounded by the context of the ongoing
recession;

—  Impacts of a low price upon non-OPEC supply are genuinely unknown — they
may be weaker, but they may be even stronger than portrayed in the scenario;

—  Much of the reaction to low prices depends on costs and the way that fiscal
policies evolve;



—  Investment decisions are subject to long-lead times, so the ability to react to
evolving capacity utilization is limited, at least in the short-term; and

—  The question of who should absorb the demand losses points at the benefit of
cooperation among producers in managing the downward business cycle and thus
dampening its cyclical tendencies.
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Chapter 5
Industry challenges: a raft of uncertainties

It is evident from the Reference Case and the Protracted Recession scenario previously
explored that the overarching challenge facing the energy industry in general, and
OPEC in particular, stems from the large uncertainties about the future demand levels
for energy and oil. Moreover, with the current dismal economic climate adding extra
layers of uncertainty, there is an increasing likelihood for game-changing discontinui-
ties that may lead to a diversity of responses from government policymakers, industry
leaders, investors, financiers, as well as consumers. And from the perspective of OPEC
Member Countries, the uncertainties have an additional knock-on impact as they
provide an unclear picture about the amount of investment required.

However, it should not be forgotten that there are various other underlying is-
sues, some of which are further explored in this Chapter, such as the role of financial
markets in relation to the price of oil; inflated upstream costs; the future availability
of skilled human resources; the environmental conundrum; the development, deploy-
ment and transfer of technology; and, more broadly, the issue of sustainable develop-
ment and its corollary, fighting energy poverty.

Lower and higher growth scenarios

The uncertainties that lie ahead, and the corresponding difficulties associated with
making appropriate and timely investment decisions, make it important to explore
alternative paths of oil supply and demand to those depicted in the Reference Case.
With this in mind, lower growth and higher growth scenarios have been developed,
with the following assumptions:

—  In the lower growth scenario, the downside demand risks that have been identi-
fied over the medium-term from the threat of a protracted recession are now coupled
with a strong policy drive, over-and-above Reference Case assumptions, to further
increase oil use efficiency in the longer term. Moreover, the stimulus packages being
implemented to address the global recession are assumed in the lower growth scenario
to have longer term constraining effects upon economic growth potential. This is
partly due to the low pace at which the current monetary accommodation is with-
drawn, as well as much lower productivity gains and the absence of a strong economic
engine. Furthermore, there is a real threat to losing the benefits of trade liberalization
if protectionism becomes an established feature of the future world economy. There is
also the additional issue of the threat of insolvency in some countries.
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—  In a higher growth scenario, the possibility of a swifter recovery from the global
recession than assumed in the Reference Case is considered, combined with a more
positive outlook for longer term growth prospects.

The lower growth scenario reflects the downside risks to demand that are more
substantial than upside potential. Specifically, efficiencies for all types of vehicle ad-
vance at faster rates than in the Reference Case. Additionally, in this scenario, the
world economy is assumed to expand initially at the rates assumed for the Protracted
Recession scenario, and then in the longer term at annual rates that are 0.5% lower
than the Reference Case.

Table 5.1 summarizes the results for the lower growth scenario. Already by 2015,
global oil demand is more than 4 mb/d lower than in the Reference Case, and by 2030
it is almost 13 mb/d lower, reaching just under 93 mb/d. Average demand increases
from 2015-2030 are reduced to 0.5 mb/d p.a. Slightly lower oil prices than in the
Reference Case are also assumed to emerge, leading to lower non-OPEC supply. How-
ever, the main impact is upon the amount of crude oil that would need to be supplied
by OPEC. The level is now more than 5 mb/d below the Reference Case by 2020,
and almost 11 mb/d lower by 2030 (Table 5.2). This means that the amount of crude
oil that would be required from OPEC would stay approximately constant, at close to
30 mb/d. This is assuming that most of the loss in demand is absorbed by lower
OPEC supply. Higher OPEC levels would, of course, be consistent with this scenario

if lower prices are assumed.

Table 5.1
Oil demand in the lower growth scenario mb/d
2015 2020 2025 2030

OECD 43.2 41.5 39.6 37.8
DCs 37.6 41.8 45.5 49.4
Transition economies 5.2 5.3 5.4 5.4
World 85.9 88.5 90.5 92.7
Difference from Reference Case
OECD -2.3 -3.5 -4.6 -5.6
DCs -1.7 -3.0 -4.7 -6.7
Transition economies -0.2 -0.4 -0.5 -0.7
World -4.3 -6.9 -9.9 -12.9



Table 5.2

OPEC crude and non-OPEC oil supply in the lower growth scenario mb/d
2015 2020 2025 2030
Non-OPEC 51.7 52.9 53.7 54.4
OPEC crude 28.7 29.2 29.8 30.6

Difference from Reference Case
Non-OPEC -0.7 -1.4 -1.8 -1.9
OPEC crude -3.3 -5.1 -7.7 -10.5

In the higher growth scenario, economic growth is assumed to be 0.5% higher
than the Reference Case. This is also assumed to be accompanied by slightly higher oil
prices than the Reference Case.

In this scenario, world oil demand is almost 2 mb/d higher by 2015 than in the
Reference Case, and 8 mb/d higher by 2030 (Table 5.3). The higher prices would
provide support for additional non-OPEC conventional and non-conventional oil
supply, although the overall impact is not large, with output around 1 mb/d higher by
2015 compared to the Reference Case and 1.9 mb/d by 2030 (Table 5.4). As a result,
the amount of OPEC crude oil required by 2015 is about 1 mb/d higher than in the
Reference Case, and by 2030 the figure is 7 mb/d.

Table 5.3
Oil demand in the higher growth scenario mb/d
2015 2020 2025 2030

OECD 46.4 46.7 46.9 46.8
DCs 40.1 46.5 53.2 60.6
Transition economies 5.5 5.8 6.1 6.5
World 92.1 99.1 106.3 113.9
Difference from Reference Case
OECD 1.0 1.8 2.6 3.4
DCs 0.8 1.8 3.0 4.5
Transition economies 0.1 0.2 0.3 0.4
World 1.9 3.7 5.9 8.3
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Table 5.4

OPEC crude and non-OPEC oil supply in the higher growth scenario mb/d
2015 2020 2025 2030
Non-OPEC 53.4 56.1 57.5 58.1
OPEC crude 33.1 36.6 41.7 48.1

Difference from Reference Case
Non-OPEC 1.0 1.8 2.0 1.9
OPEC crude 1.2 2.3 4.3 7.0

The uncertainty surrounding world oil demand in these two scenarios is conse-
quently substantial. It could be between 89-99 mb/d by 2020, and 93-114 mb/d by
2030 (Figure 5.1). By 2020, the amount of crude oil needed from OPEC is as low as
29 mb/d, or as high as over 36 mb/d, a gap of more than 7 mb/d. And by 2030, the OPEC
crude requirement could be as low as 31 mb/d, or as high as 48 mb/d (Figure 5.2).

These scenarios imply significant uncertainty for investment needs in OPEC
Member Countries. In the lower growth scenario, investment would only be necessary
to compensate for production declines in existing facilities, while the higher growh
scenario requires additional net capacity over the projection period.

In estimating the investment requirements, adjustments are made to the decline
rates and unit costs according to each scenario. For the higher growth scenario, a larger
percentage of new capacities in smaller fields, which are generally more complex, are
assumed to gradually appear, resulting in a slight increase in average decline rates over
the longer term. In the lower growth scenario, the share of maintaining current capac-
ity is greater, implying lower average unit costs per b/d of capacity.

Figure 5.3 shows the resulting wide range in OPEC upstream investment re-
quirements. By 2020, the difference between the higher growth and lower growth
scenarios reaches $250 billion in real terms. Even to 2013, the medium-term pe-
riod described in Chapter 1, which represents a timeframe over which investments
are effectively locked in, requirements could be as low as $70 billion or as high as
$170 billion, a $100 billion uncertainty range.

The aftermath of the global financial crisis

The high growth and low growth scenarios demonstrate the large level of uncertainty over
the needs for OPEC future upstream capacity, both in terms of volume and investment.



Figure 5.1
World oil demand in the three scenarios
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Figure 5.2
OPEC crude oil supply in the three scenarios
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Figure 5.3
Cumulative OPEC investment requirements: how much is needed?
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The skew towards downside risks, especially for volume needs, stems from policies that
are inherently geared towards demand reduction, while uncertainties relating to future
economic growth have been dealt with in the scenarios symmetrically. However, there
has been a dramatic change in the economic landscape over the past year as the global
financial crisis has taken hold. It is evident that for many individuals, businesses and
governments, this is the current overriding concern. And for the oil market, there are
ever more worries about the impact the crisis may have on the short- medium- and
long-term outlooks. The security of demand issue has been illustrated in Chapter 4 by
the significant recession-driven demand destruction. It should be recalled, for example,
that while the WOO 2008 foresaw world demand of 92.3 mb/d in 2012, this WOO
now expects it to reach just 86.7 mb/d, a major downward revision of 5.6 mb/d. For the
year 2009 alone, expectations for global oil needs have fallen from an estimate in July
2008 of an increase over 2008 of close to 1 mb/d, to estimates by April 2009 of a fall of
1.4 mb/d.

The current environment clearly demonstrates the benefit of having counter-
cyclical measures in place, in a timely manner, to address ad-hoc disturbances to mar-
kets and to mitigate pro-cyclical and volatility-enhancing features. Indeed, OPEC’s
decisions ensure a well-supplied and balanced physical market.



For example, OPEC’s supply increase of close to 5 mb/d between 2002 and
2006 had a strong mitigating effect on pro-cyclical movements, when world demand
sharply increased and non-OPEC supply declined, especially in the aftermath of
Hurricanes Rita and Katrina. This was made possible thanks to OPEC’s spare
capacity, the only actor in the market to offer such an important instrument for the
benefit of the world at large. Reciprocally, OPEC’s recent 4.2 md/d cumulative supply
adjustment has had a similar effect in the face of the current deep global economic
crisis and the ensuing steep oil demand decline.

These types of counter-cyclical measures are now a well-recognized support
to stability. And this is not only true for the oil market. The financial sector is also
welcoming the use of counter-cyclical instruments. In fact, they are viewed as one
of the key elements of the proposed financial reforms that are focused on making
the banking system immune to excesses and over-leverage, and resilient in times of
downturn.?

To better appreciate the issues at hand, and how it all links the short-, me-
dium- and long-terms, it is important to look to the past. For example, thinking
back to the 1990s, there were downturns in a number of OECD countries at the
start of the period, and towards the end of the decade many sectors and economies
were impacted by the fallout from the Asian financial crisis. It led to weak oil prices
for much of the decade and an actual price collapse, with the OPEC Reference Bas-
ket falling to just over $11 in early 1999. It meant that the industry was deprived
of the required amounts of capital and the demand to invest adequately for the fu-
ture. In turn, the industry’s crisis response, characterized by downsizing, mergers
and acquisitions and deep cost cuttings, left it short of skilled labour and with an
ageing workforce, as well as significantly reduced budgets for R&D into innovative
technologies.

These developments have impacted the industry in the years since. Thus, it is
important to learn lessons from the past in order to develop a sustainable energy
future.

The economic stimulus packages put in place are another example of the need for
counter-cyclical policy measures, and it is to be hoped that they will restore confidence
and put the world economy back on track. They also demonstrate broad agreement
on the need for sound regulation and integrity in financial markets. It means, looking
at where the crisis originated, namely the banking sector, and taking the necessary
measures to quickly restore confidence. Thereafter, the needed reforms must be put in
place to make sure it never happens again. The focus should be on reining in financial
speculation, everywhere, and in a coordinated manner.

163




164

But beyond the more immediate impacts that the global financial crisis will,
and might have upon oil demand, and the corresponding challenge of adapting to
revised investment requirements, there is also the potential for the emergence of
longer term downside pressures. For example, a growing concern is that long-term
economic growth potential might be adversely affected by the stimulus measures,
for example, by raising inflation and interest rates if the monetary easing is not
withdrawn in time. Moreover, future demand growth for businesses and individuals
may be affected by structural changes to credit availability, stemming from capped
leverage, larger reserves requirements, limited securitization and stricter ratings. It
could also impact consumer choice. For example, it could give rise to substantially
different levels and types of cars purchased. In addition, government involvement in
key industries — for instance, the partial nationalization of the US car industry —
could point to growing government control and an imposition of the ‘car technol-
ogy of the future. All of this further emphasizes downside risks to demand.

The oil industry is also feeling the fallout of the crisis through impacts upon such
areas as project funding and liquidity. Project deferrals and cancellations are already
occurring, as noted in earlier Chapters. It remains to be seen how this will impact op-
erations moving further forward in the medium- and long-term. It is likely that there
will be differing impacts upon NOCs compared to IOCs, as well as between small and
large companies, given the differences in project financing. However, these adverse
impacts are observed for all energy sectors, not just oil.

Financial markets and oil prices

Oil price volatility in the recent past has been extreme. The OPEC Reference Basket
Price rose to record levels in July 2008, reaching more than $140/b, although this was
no indication of a shortage of oil. The market was well-supplied with crude and stock
levels were high. Non-fundamental factors have clearly played a driving role in the ex-
treme price volatility, characterized by the largest daily price movement in oil market
history on 22 September 2008 — around $16/b.

The emergence of oil as a financial asset class led to increased activity by non-
commercials, with enhanced liquidity and volatility. In many respects, the paper oil
market witnessed a transformation into an investment market, with prices exhib-
iting the characteristics of financial assets, rather than simply reflecting oil market
fundamentals. As part of the EU-OPEC Dialogue, a joint study on the impacts of
financial markets on oil prices and volatility has recently been undertaken.

The dramatic fall that has taken place since the crisis took hold globally is now
seriously threatening the long-term oil market stability. Oil prices need to be at a level



that is supportive to the industry’s expansion. It is essential they do not threaten the
very sustainability of planned industry-wide investments. It should be remembered
that here has been much recent talk of project cutbacks, delays and cancellations. And
this is not just an oil industry issue. It impacts all forms of energy. It is essential to find
and sustain a stable and realistic price. We need only recall the past, to see how low oil
prices can damage the industry’s future. Yet speculative behaviour is now contributing
to distort price signals towards the downside.

Recent developments clearly point to the need for improving the functioning
of futures and OTC markets, by inter alia, upgrading the availability of, and access
to information on paper oil market participants and transactions, better monitoring,
imposing a cap on speculative activity, and strengthening regulations to close various
loop-holes. International cooperation is also critical in this regard.

Upstream costs

For the past few years, the oil industry has found itself in a period when costs have
been significantly inflated, in part as a result of the low oil price environment ten years
or so ago, which led to the implementation of downscaling and cost-reduction strate-
gies, in particular in the services sector. While costs have fallen a little from the peak
of the third quarter of 2008, due in part to the onset of the global financial crisis, it is
evident that the fall has been relatively small when compared to the oil price drop over
the same time period (see Box 3.1).

To some extent this is natural, with costs following the trajectory of prices nine-
to-12 months later. However, in the second quarter of 2009 the prices of a number of
commodities, such as cement and steel, appeared to return to an upward trend and it
should also be noted that, despite the fact that the industry is witnessing a number of
job losses, wages remain at similar levels to past years.

In addition, there are costs differences between specific industry sectors. For ex-
ample, despite some significant capacity building, costs in offshore and deep offshore
remain stubbornly high as shortages in the availability of rigs and other infrastructure
continues to bite. On the other hand, onshore costs have fallen. In some instances, it is
also evident that some project developers now have a ‘wait and see’ approach to costs,
by putting on hold projects to see if costs fall further.

It all leads to the much debated industry question: is this cost behaviour
structural or cyclical? It is not an easy question to answer, but whatever viewpoint
is put forward it is clear that the cost issue remains a huge challenge facing the
industry.
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Human resources

Concerns over the availability of human resources to meet the industry’s anticipated
future growth remains a major challenge, despite the fact that in the current global
economic downturn there is now observably more talk about industry job losses.
However, it should be stressed that the past has shown the industry that it is critical
to maintain and advance the adequacy of the industry’s skills base, even during an
economic downturn. The world economy will return to growth, which points to in-
creasing energy demand, and with energy being the ‘backbone’ of the global economy
it is essential that the necessary human resources are available.

Today, this is extremely important as the industry faces far more competition for
talent from the expanding service and knowledge economies, and there is a significant
percentage of the current workforce expected to retire in the next ten years.

There is a need to advance the numbers of students taking energy-related courses,
and to make sure these are open to all students from across the globe. They will be the
ones that drive the industry in the decades ahead. And in turn, it will be important to
continually broaden the ways and means of training and keeping the talented people
the industry takes on.

While many examples can be cited to demonstrate the efforts being undertaken
by some NOC:s, including those of all OPEC’s Member Countries, IOCs and ser-
vice companies, both individually and collectively, to provide higher education and
training to thousands, clearly more work needs to be done globally to help make the
industry more attractive to employees, as well as to future graduates, including easing
university enrolment across national boarders. To this end, further coordinated efforts
should be undertaken by the various players, including IOCs, NOCs, service com-
panies, governments, regulators and academia. The work of the International Energy
Forum Secretariat (IEFS) in this area, for example, holding a Symposium on human
resources in April 2009 in Qatar is clearly welcome.

Technology and the environment

Advancements in technology have helped expand production, improved recovery rates
and at the same time facilitated a continuing increase in the estimates of global URR.

The barriers are all the time being pushed back. In fact, USGS estimates of URR have

practically doubled since the early 1980s and continue to rise.

There is no doubt that technology will remain pivotal to the industry’s future.
Thus, it is essential that the evolution of technology continues, so that the industry



can carry on developing, producing, transporting, refining and delivering oil to
end-users in an ever more efficient, timely, sustainable and economic manner. There
are a wide variety of new and existing technologies with the potential for enormous
gains in efficiency and output, in areas such as advanced drilling and completion,
hydrocarbons in ultra deep reservoirs, new GTLs technologies and new frontier
exploration.

Nonetheless, challenges remain and this is particularly evident when looking
at some of the ways that upstream activity can have impacts upon the environment.
This is particularly relevant when looking at the developments of non-conventional
crude. For example, Canadian oil sands projects now not only have to confront the
challenge of their relatively high production costs, they also have to face up to the
necessity of reducing their overall emission levels, as well as considering the impacts
on water resources. And looking at both the medium- and long-terms, how this plays
out will have a significant impact on the levels of non-OPEC supply, as the Canadian
oil sands, alongside Russian developments, are expected to be major factors in non-

OPEC supply growth.

It is important to recognize, however, that the oil industry has a good track
record in reducing its environmental and emissions footprints. And with the world
expected to rely essentially on fossil fuels for many decades to come, it is essential to
ensure that the early development and deployment of cleaner fossil-fuels technologies
continues, and at a swifter pace. This is true for both local and global environmental
protection. The need to adapt to a carbon-constrained environment will make the
use of these cleaner technologies all the more pressing. Of particular note is CCS,
a proven technology that can be cost effective, and one that has a high mitigation
potential. The IPCC Special Report on CCS states that by 2100, the technology
could contribute the equivalent of 15-55% of the CO, mitigation effort needed to
stabilize concentrations.

To date, there are a handful of industrial-scale CCS demonstration projects un-
derway, one being located in an OPEC Member Country, Algeria. OPEC has also
held a number of joint roundtables with the EU on the CCS issue. Nevertheless,
developed countries, having the financial and technological capabilities, and bearing
the historical responsibility, should take the lead in moving CCS towards full-scale
deployment.

Sustainable development objectives

It is important to remember that poverty eradication is the very first UN Millennium
Goal. And a major part, as well as a catalyst in helping alleviate poverty, is making
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sure that every person has access to modern energy services. With more than two
billion people in developing countries not having access to these services, the need is
extremely acute.

This energy divide entrenches poverty by limiting access to healthier livelihoods,
education, economic opportunity, and information, and given that many billions still
rely on traditional biomass, it can also erode environmental sustainability at the local,
national, and global levels. Thus, it is critical that the world community makes sure
access to reliable, affordable, economically viable, socially acceptable and environmen-
tally sound energy services is available to all. This will not only enhance their living
standards, but also help them adapt better to the impacts of climate change. It needs
to be remembered that it will often be those who have the least resources to combat
climate change, who will be most impacted.

The Riyadh Declaration from the Third Summit of Heads of State and Gov-
ernment of OPEC Member Countries in November 2007, stated that Member
Countries, “while joining the international community in the efforts to achieve the
Millennium Development Goals, take the interests of fellow developing countries into
full account in our petroleum production and investment decisions, as well as our
development assistance programmes and initiatives.”

In fact, OPEC Member Countries have a sound record of actions aimed at sup-
porting social and economic development in many countries around the globe. This
includes through the establishment of their own aid institutions, as well as many
effective bilateral and multilateral aid agencies. Among these is the OPEC Fund for
International Development (OFID), set up in 1976 to “reinforce financial coopera-
tion between OPEC Member Countries and other developing countries and promote
South-South solidarity.” The least-developed countries are accorded the highest prior-
ity and have consequently attracted much of OFID’s resources. By the end of May
2009, the level of cumulative development investment extended by OFID alone stood
at over $10.5 billion.

Cooperation and dialogue

Another outcome of the Third OPEC Summit was the call to “strengthen and broad-
en the dialogue between energy producers and consumers through the International
Energy Forum and other international and regional fora, for the benefit of all.”

Given the anticipated future growth of investment requirements in all segments
of the oil industry, cooperation among national, international and service compa-
nies should be enhanced, taking into account the diverse national circumstances and



priorities, the permanent sovereignty of nations over their natural resources, the inter-
ests of host countries and the objective of investors for a fair return on their capital.

This cooperation should encompass the important area of anticipating and en-
couraging the development, deployment and transfer of more advanced upstream and
downstream technologies, to explore more successfully for oil, to enhance oil recovery,
to reduce costs, and to further reduce the local and global environmental footprint of
oil production and consumption. It should contribute to achieving unhindered access
to, and a better transfer of, technology.
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