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UN request to analyse environmental and social issues in the oil and gas industry 
This report follows a request from the UN Asset Management Working Group to analyse the environmental and social issues that 
are likely to be material for company competitiveness and reputation, and to identify their potential impact on valuation. 

Introducing the GSEES Index: BP the outright winner, followed by RD/Shell, Statoil and ExxonMobil 
The Goldman Sachs Energy Environmental and Social (GSEES) Index is based on an analysis of 30 environmental and social 
metrics in eight categories. We find that BP and RD/Shell stand out by some distance, followed by Statoil and ExxonMobil, which 
are 10% above Norsk Hydro, TOTAL, ChevronTexaco, BG and ENI, also notable performers. 

Returns drive valuation; high GSEES Index scorers dominate next generation legacy assets 
Economic return spreads drive valuations across the market. Environmental and social issues have limited impact on share prices 
unless they have a material impact on underlying returns, in our view. The companies with the best social and environmental track 
record, as measured by the GSEES Index, dominate the next generation legacy assets. In an increasingly complex world, we 
believe such issues are part of the relative quality of overall management performance needed to compete successfully. In this 
respect, social and environmental issues already appear to be playing a role in determining the relative winners within the industry.

The Goldman Sachs Group, Inc. does and seeks to do business with companies covered in its research reports. As a 
result, investors should be aware that the firm may have a conflict of interest that could affect the objectivity of this report. 
 
Investors should consider this report as only a single factor in making their investment decision. 
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Overview: Environmental and social issues count 
This report responds to an invitation from the Asset Management Working Group (AMWG) of the United Nations 
Environment Programme Finance Initiative (UNEP FI). The invitation was to identify specific environmental and social 
issues likely to be material for company competitiveness and reputation in the oil and gas industry and, to the extent 
possible, to quantify their potential impact on stock prices. We have attempted to analyse not only historical issues, but 
also those material to each company�s future prospects. Our analysis breaks down into eight categories: 

Environmental 

• Climate change 

• Pollution 

Social 

• Human rights 

• �Corporate Management in the New World� 

− Management diversity and incentives 
− Investment in the future 
− Workforce 
− Safety 
− Transparency and vision 

Introducing the Goldman Sachs Energy Environmental and Social Index 
We have created the Goldman Sachs Energy Environmental and Social (GSEES) Index by scoring companies relative to each 
other on metrics within the above categories. There are 30 criteria, of which 28 are objective. We have not attempted to score the 
industry against other industries. We find significant differences in performance across categories, but some companies score 
consistently well, notably BP, RD/Shell, Statoil and ExxonMobil. BP and RD/Shell�s scores are 8% higher than that of their 
nearest peer, ExxonMobil. Among the Regionals, Statoil is 10% higher than its nearest rivals, Norsk Hydro and BG, which also 
post noteworthy performances, as does ENI. Of the top ten companies in terms of GSEES scores, only OMV lacks material 
exposure to new legacy assets. Conversely, Marathon is the only company that scores well in terms of new legacy exposure but not 
in terms of GSEES. Exhibit 1 shows the relative positioning of all the companies we have analysed. We note that the data 
disclosed is not audited and is not consistent across the companies, and that many companies with GSEES Index scores below the 
average of 81 publish limited information on their social and environmental performance.  
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The GSEES Index summary scoreboard 
A number of distinct groupings can be seen in the GSEES Index. BP and RD/Shell stand out together with Statoil and ExxonMobil 
in the first tier. A second group of similarly high scoring companies includes Norsk Hydro, TOTAL, ChevronTexaco and BG, 
closely followed by ENI. The remaining Regionals except MOL and CEPSA form a third tier with between 74 and 85 points. A 
fourth group is made up of the Emerging Market Regionals and MOL with scores between 56 and 66, while Yukos, Lukoil and 
CEPSA are at the bottom of the GSEES Index due to their very limited disclosure. 

Exhibit 1: Company relative positioning on the Goldman Sachs Energy Environmental and Social Index 
 

Company Climate 
Change

Pollution Human 
Rights

Management 
Diversity and 

Incentives

Investment 
in the 
Future

Workforce Safety Transparency 
and Vision

BP 23 3 11 20 6 22 21 14 120
RD/Shell 22 3 9 21 8 19 21 14 117
Statoil 18 7 11 18 5 19 18 13 109
ExxonMobil 13 3 8 18 8 23 23 12 108
Norsk Hydro 18 8 10 13 7 16 17 10 99
TOTAL 19 4 9 18 10 19 9 9 97
ChevronTexaco 14 3 10 20 8 19 13 8 95
BG 17 8 10 15 5 13 16 10 94
ENI 15 8 10 16 6 13 12 10 90
OMV 15 5 9 15 6 12 13 10 85
ConocoPhillips 12 6 9 20 7 11 8 11 84
Amerada Hess 14 5 10 15 2 11 11 11 79
Occidental 10 5 6 21 2 9 14 9 76
Marathon 5 3 6 20 2 15 17 7 75
Repsol 15 3 10 12 6 12 5 11 74
Petrobras 5 5 7 13 3 13 13 7 66
CNOOC 5 8 6 13 3 13 9 8 65
PetroChina 5 5 7 17 4 10 7 8 63
MOL 7 2 7 10 6 8 12 10 62
Sinopec 5 3 6 11 6 12 5 8 56
Yukos 7 4 7 10 2 7 5 5 47
Lukoil 5 4 6 12 2 8 5 4 46
CEPSA 5 2 5 13 2 9 5 4 45

Average 11.9 4.7 8.2 15.7 5.0 13.6 12.1 9.3 80.5
Maximum 25 8 12 23 10 25 25 14 142

GSEES Index Overall Score
(Max=142)

Majors Regionals Emerging Market
Regionals
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Source: Company data, Copal Partners, Goldman Sachs Research estimates. 



 

 

Global Energy 

 Goldman Sachs Global Investment Research - February 24, 2004 4 

Conclusion: In order to succeed, companies must be managed for the new world 
While no company in the industry can be said to be incident free, one-off incidents do not have a significant impact on valuation and 
performance unless they have a material impact on a company�s return outlook. The energy industry is undergoing profound structural 
change, as highlighted in Exhibit 2. In order to succeed consistently in gaining a dominant position in new projects, we believe that 
companies must be managed for the new world. In addition to traditional energy industry skills, that means managing a diverse workforce 
in a socially responsible and acceptable manner with a vision of the evolution of the industry towards the age of gas. 

Exhibit 2: Goldman Sachs Energy Environmental and Social Conclusion  
 

Current 
age of 

oil, 
OPEC

Future age 
of gas and 

beyond

Changing production mix 21% of production non-OPEC in 1970, 42% in 
2002, 70% of new legacy assets non-OPEC

To succeed in the rapidly evolving energy 
industry we believe companies have to win, and 
then operate, larger, more complicated projects, 
often in new regions. Competition is more 
intense, the workforce smaller and external 
observers less forgiving. 

Ultimately the industry is moving from the age 
of oil to the age of gas, and potentially an even 
lower carbon world. To succeed in this new 
world we believe companies must be both 
environmentally and socially aware.

Larger, more complex projects Average size of new legacy field is 1.7 bnboe
and will require US$4 bn in capex to develop

Reduced workforce � the war 
for talent

Employees in US oil and gas industry have slumped 
by 30% from 1981-1999 and 55% in E&P alone

Increasing competition
The industry is much more competitive post the 
consolidation which started in 1998, and the rise of 
the Emerging Market Regionals

Transparency initiatives
Extractive Industry Transparency Initiative (EITI) is 
the most significant move to improve visibility of 
revenues between industry and governments

Rise of NGOs and SRI funds The WTO lists 966 NGOs, Eurosif estimates that 14% 
of European pension funds are influenced by SRI

Increasing environmental 
awareness

Local governments are increasingly forcing the industry 
into more environmentally friendly development e.g., no 
flaring of gas in West Africa beyond 2008

Globalising gas industry
Oil demand growth is less than half GDP, gas more than 
GDP. Within 20 years consumption of gas will overtake 
oil with LNG, GTL then hydrogen powered fuel cells

Renewables Further attempts to reduce carbon content mean a move 
to develop renewable energy sources such as wind
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oil with LNG, GTL then hydrogen powered fuel cells

Renewables Further attempts to reduce carbon content mean a move 
to develop renewable energy sources such as wind  

Source: Company data, Independent Petroleum Association of America, Goldman Sachs research estimates. 
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Majors the most advantaged, led by BP and RD/Shell; Statoil ahead of the Regionals  
We believe that success in managing the issues outlined in our index is vital in the management of an energy company in the 21st 
century. It is no surprise that companies scoring well in the GSEES Index are also heavily exposed to next generation legacy assets 
(the key driver of medium-term performance) and gas projects (the long-term future). More than the Majors (which might be 
expected to dominate), it is the appearance of the Regionals that both score well in our Index and have strong asset exposure that 
highlights the importance of these issues in winning new projects. OMV (not really an upstream player), Marathon and CNOOC 
are exceptions to the rule.  

Exhibit 3: Relative positioning of companies achieving top quartile performance across the GSEES Index, next generation legacy assets, and gas assets  
  

CNOOC

Norsk 
Hydro

BP

Regionals

Majors

Emerging Markets

Statoil

Top ten next generation 
legacy assets relative to 
existing legacy assets

The medium term driver

Top ten Goldman Sachs 
Energy Environmental and 

Social (GSEES) Index

Top ten gas assets 
relative to existing 

gas assets
The long term driver

OMV

Conoco-
Phillips

TOTAL

ENI

Marathon

Chevron-
Texaco

RD/Shell

Exxon-
Mobil

Norsk Hydro are 
Number 11 on exposure 
to next generation 
legacy assets

ConocoPhillips are 
Number 11 on GSEES 
score
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Mobil
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to next generation 
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score
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Source: Company data, Goldman Sachs Research estimates. 
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Economic Return Spreads drive valuation; one-off issues do not impact share prices ... 
In our report Director�s Cut (September 11, 2003) we argued that Economic Return Spreads are the key driver for valuations 
across the market place, and that the oil sector is no different. One-off environmental and social issues have limited impact on 
share prices unless they have a material impact on the underlying returns of the company in question. A strong performance in 
social and environmental issues is no guarantee of stock market performance � both the FTSE4GOOD and DJ Sustainability 
Indices have underperformed the market since inception by 3% and 8% respectively. 

... but social and environmental pressures are becoming increasingly important 
In an increasingly complex world, social and environmental issues are having an increasing impact on companies� future project 
slates. We believe that this will have an increasing impact on future returns, and therefore valuation and share price performance. 
The increased focus on climate change and corporate governance, together with the rise of socially responsible investment (SRI)-
managed money and non-governmental organisation (NGO) activity, is taking place at a time when the energy industry is 
undergoing profound structural changes: the globalisation of the gas industry, the ability to invest on a truly global basis, and the 
creation of a more competitive and complicated industry with the rise of a new world order of emerging market players. This could 
be seen as either a threat or an opportunity, and we believe the responses of the companies to these issues will have a growing 
impact on performance and valuation. 

Socially and environmentally responsible companies dominate the industry�s new legacy assets 
On June 19, 2003, we published a report 50 projects to change the world, pinpointing the projects that we believe form the next 
generation of legacy assets and will decide the relative winners within the industry. We have identified a further 70 projects to take 
this analysis to the Top 120 projects. Over 70% of these are in non-OECD countries and 42% of the peak production of 18 mboepd 
in 2012 is gas. Those companies with the best track record in terms of social responsibility and a vision of a low-carbon world for 
the future dominate the market share of new projects. It stands to reason that the best-managed companies deliver the best 
performance with regard to social and environmental issues and their interaction with the general business community. It is not 
surprising that they manage these issues as well as they manage the other more traditional success factors. 
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Companies with high GSEES Index scores dominate new legacy assets 
Companies that score highly in the GSEES Index tend to have greater exposure to new legacy assets. Unsurprisingly, it is not a 
one-for-one relationship but, with the exception of Norsk Hydro and OMV, all the companies that score in the top 10 of the 
GSEES Index also score in the top 10 for exposure to new legacy assets as a percentage of existing reserves. 

Exhibit 4: GSEES Index score versus Top 120 Projects reserves as a percentage of existing reserves 
 

GSEES Index Overall Score

Majors Regionals Emerging Market
Regionals

T120 reserves as a % of existing reserves

Majors Regionals Emerging Market
Regionals

Company Company

BP 120 BG 237%
RD/Shell 117 TOTAL 103%
Statoil 109 ENI 103%
ExxonMobil 108 ChevronTexaco 91%
Norsk Hydro 99 Statoil 86%
TOTAL 97 BP 83%
ChevronTexaco 95 Marathon 80%
BG 94 ExxonMobil 75%
ENI 90 RDShell 75%
OMV 85 ConocoPhillips 69%
ConocoPhillips 84 Norsk Hydro 67%
Amerada Hess 79 CEPSA 66%
Occidental 76 CNOOC 54%
Marathon 75 Petrobras 51%
Repsol 74 Repsol 26%
Petrobras 66 Occidental 10%
CNOOC 65 Amerada Hess 6%
PetroChina 63 Lukoil 6%
MOL 62 Sinopec 4%
Sinopec 56 MOL 0%
Yukos 47 OMV 0%
Lukoil 46 PetroChina 0%
CEPSA 45 Yukos 0%

Average 80.5 Average 56%
Maximum 142 Maximum 237%
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Source: Company data, Copal Partners, Goldman Sachs Research estimates. 
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Environmental and social issues facing the oil and gas industry 

An increasing focus on reducing greenhouse gas emissions driven by Kyoto 
The United Nations Framework Convention on Climate Change (UNFCCC) Kyoto Protocol is the main focus of attention with 
regard to the reduction of greenhouse gas emissions (GHGs), but it is not the only initiative with regard to climate change. There 
are now numerous initiatives on both sides of the Atlantic, and the impending system of fines, due to start in 2005 in Europe, 
appears to be concentrating the industry�s thoughts on the subject of emissions and the move to a low-carbon world overall. The 
US may not have ratified the Kyoto treaty, but the US policy seeks to throw its weight behind the development of zero emissions 
energy technologies that will allow longer-term reductions in emissions while maintaining economic growth. Energy Secretary 
Spencer Abraham highlighted this in a statement on the Administration�s climate change initiatives on February 13: �We have 
chosen the latter approach: the Bush Administration will spend approximately US$4 bn during this fiscal year on climate change 
science and technology R&D and ... supports more than US$4 bn in tax incentives to spur the use of clean, renewable energy and 
energy-efficient technologies.� In the near term, the US has a national target to reduce greenhouse gases emitted per dollar of GDP 
by 18% between 2002 and 2012. 

Embracing a move to a low-carbon world; gas and then renewables 
In our opinion, the companies that have potential for creating significant value are those that have the most strategic options 
available to embrace a low-carbon world. Oil demand growth is less than half of GDP growth, while gas demand is growing at 
least the same rate as GDP. Gas is the lowest-carbon fossil fuel available and it is the most likely bridge between the current 
energy slate and one with a major share represented by renewables, which have a lower carbon content. At current growth rates, 
we estimate that gas consumption will overtake oil within the next 20 years, or maybe sooner, depending on the pace of the 
development of gas technologies, such as GTL (Gas to Liquids), and hydrogen-powered fuel cell vehicles. As such, we believe 
companies dominating the globalising gas industry in all its forms will be increasingly advantaged.  

There is considerable momentum behind the renewables industry. It may not have the same impact as gas in the next 5-10 years, 
but its growing importance is highlighted by the UK government, among others, which is targeting 10% of all power generation to 
be fuelled by renewable sources by 2010. 

Industry faces non-controllable environmental and social issues, both generic and government-mandated 
In our view the environmental and social issues facing the industry fall into two categories: generic issues that impact all countries 
and companies, and those mandated by governments that may be country or company-specific.  
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• Generic issues include the impact of climate change, the rise of SRI funds, campaigns led by NGOs, and the inevitable 
one-off pollution incidents and other disasters. These events can result in lost production, boycotting by institutional 
shareholders, damage to company reputation and loss of assets, but in general one-off, non-controllable incidents do not 
materially impact shareholder value in our opinion.  

• Government-mandated issues include petroleum product quality, bans on gas flaring and regulations for facility 
abandonment. In general, such initiatives are mandatory and unavoidable, and necessitate investments that are likely to 
provide low returns. 

Generic issues: NGOs and the rise of SRI funds; pollution and climate change � limited impact 

The rise of NGO-led campaigns and SRI funds 
Of the 966 NGOs listed by the World Trade Organisation (WTO), Greenpeace is most widely recognised as having impacted the 
oil industry. One of the most notable incidents involving Greenpeace and the oil industry was its occupation of the Brent Spar in 
1995 to protest at RD/Shell�s plans to dispose of the platform. While Shell may have suffered damage to its reputation, its share 
price outperformed the sector by 2% over the course of the affair. 

Investors became interested in SRI funds in the mid-1990s and these funds have now entered the mainstream fund management 
industry. European Sustainable and Responsible Investment Forum (Eurosif) estimates that 14% of European pension fund equity 
holdings are run either on a core SRI basis or influenced by SRI-based sector exclusions, e.g., tobacco. According to the Thompson 
Extel Survey of UK fund managers, 45% of respondents claim that more than 10% of their total assets are managed on an SRI 
basis and 92% of them expect this to increase in future. There is evidence that NGOs and SRI fund managers are increasingly 
working together in the way that Platform (an NGO focused on BP�s Baku-Tblisi-Ceyhan pipeline project) is publicising UK fund 
manager Insight�s displeasure (along with 12 other investors) with BP�s management of the environmental and social issues facing 
the project. 

One-off pollution incidents and other disasters do not materially impact shareholder value 
The industry spilt an average of 320,000 barrels of crude and oil products per year during the 1980s and 1990s through tanker accidents. 
Tragedies are commonplace, with the recent notable example of the Prestige disaster last year. We have analysed the share price 
performance of four companies involved in major incidents and none underperformed the sector to any great extent in the 
aftermath of the disaster. An Oxford University research report by Dr R. Knight in 1996 entitled The Impact of Catastrophes on 
Shareholder Value shows that after an initial setback, natural disasters have minimal impact on the shareholder value of the 
companies involved. This is also the case in the oil sector, e.g., TOTAL in the wake of the Toulouse blast and Repsol following the 
Puertollano refinery explosion. We have found a similar situation for allegations of corruption: in September 2003 the so-called 
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�Irangate� affair rocked Statoil and led to the resignations of the Head of International E&P, the Chairman and ultimately the 
CEO. Statoil shares initially underperformed the sector, but recovered once the resignations had been announced, and there 
appears to be no overhang as a result of the allegations. 

Increasingly volatile global weather conditions could interrupt oil & gas production, but limited impact to date 
Global weather patterns are becoming increasingly more volatile. As an example, the Tropical Storm Risk (TSR) consortium has 
recorded an increasing level of tropical storm activity in the Gulf of Mexico, a major oil and gas producing region. In 2002 alone 
there were six named tropical storms and two hurricanes, one of which � Isidore � resulted in the loss of an estimated US$230 mn 
of production in a three-day period. BP, the company most exposed to the deep water Gulf of Mexico, lost an estimated US$70 mn 
due to weather-related incidents in the area in 2002. However, this is only some 0.4% of BP�s annual cash flow, and the impact 
from such issues in general has been almost non-existent. 

Government-mandated initiatives: Product quality requirements and the abolition of flaring � bigger impact 
Initiatives on product quality, abandonment, pollution avoidance, flaring of gas and reduction of GHGs have been made mandatory 
by some governments and so are unavoidable. There is limited choice in terms of investment decision for the companies and the 
return on incremental investment is low. Penalties for not spending the money to comply with these initiatives could be material. 
The use of previously flared gas in Liquefied Natural Gas (LNG) export schemes or GTL projects and emissions trading activity 
represent the only real opportunities to create significant incremental value in this area in our view. 

Petroleum product quality requirements 
The reduction of pollution may have a relatively small impact on the environment in comparison with emissions overall, but there 
has been a constant series of initiatives both sides of the Atlantic since the early 1990s. The result is over a decade of significant 
refining capex (with minimal capacity forced out of the system), and continued downward pressure on downstream returns overall. 
GTL can produce low sulphur transportation diesel, which �is so clean that one expert said you could drink it without much more 
effect than eating a large packet of prunes� (Financial Times, December 9, 2003). The GTL industry is in its infancy, but announced 
capacity to date amounts to 2.2 mn bpd and represents 9% of global middle-distillate demand. Some 40% of output from a typical 
100,000 bpd refinery is middle-distillate. Current announced GTL capacity effectively puts 55 average refineries at risk. 

Abolition of gas flaring and increasing environmental awareness 
Flaring of gas has a very negative impact on the environment. Nigeria and Angola alone account for approximately 15% of the gas 
flared in the world and to address this the west African governments have agreed to cease flaring of gas in 2008. Unless alternative 
uses for the gas can be found, the need to reinject gas will hit project economics. We estimate for the Akpo field in Nigeria the 
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reduction of flaring and subsequent need to reinject gas will reduce the project�s IRR from 22% to 15%-16%. However, the rise of 
the global LNG industry means that Nigeria and Angola are planning some eight new LNG trains, which will result in the 
processing of 25 mtpa of LNG. The overall amount of gas flared could potentially support 16 mtpa of LNG exports worth  
US$1.5 bn pa. This is an excellent example of the industry turning a potential threat into an opportunity.  

Even in regions with less stringent environmental regulations, the world is changing. In Kazakhstan, the giant Kashagan project 
has restrictions designed to protect the extremely fragile Caspian environment, with the result that development costs will be 
approximately US$2.2/boe, compared with average development costs for Russian oil companies Lukoil and Yukos of 
US$1.2/boe. If gas flaring had been allowed, we believe that the economics of Kashagan would have been improved considerably, 
but with a severe negative impact on the region�s environment. 

Abandoning production facilities in a safe and responsible way 
The North Sea is a mature province with looming decommissioning liabilities. On average we estimate 19 platforms a year will 
need to be decommissioned in 2006-2017. The estimated cost for decommissioning the entire North Sea is US$24-30 bn, a 
significant amount compared with the North Sea�s development spend of US$12 bn in 2002 and the industry�s annual upstream 
capex of US$90 bn. Statoil has the greatest exposure in the region, followed by RD/Shell and ConocoPhillips. The expected cost is 
stimulating the industry to look at alternative uses for platforms, such as offshore wind and wave power generation facilities. 

Greenhouse gas emissions, targets and trading; Europeans appear to be leading the industry 
BP, RD/Shell and TOTAL have decreased their absolute levels of GHG emissions to more than 10% below 1990 levels. Adjusted 
for company size, the Majors all have relatively similar levels of emissions, with BP having made the biggest reductions and now 
having the lowest level of emissions. Even so the company is well behind industry leaders Norsk Hydro and Statoil, the bulk of 
whose operations are in a country that has had a carbon tax since 1991, and Amerada Hess in the US. Most of the other Regionals 
have emissions intensity relative to gross cash invested (GCI), which is somewhat higher than that of the Majors. BP and RD/Shell 
have publicly stated targets for GHG emissions with the baseline in 1990 and have already reduced emissions beyond their targets. 
TOTAL has also made significant reductions towards its target and BG, OMV and Repsol have decreasing emissions. 

BP and RD/Shell are heavily involved in emissions trading already, and BG and TOTAL have had experience in emissions trading 
activity in the EU. Others such as ENI, Statoil and Norsk Hydro have no experience but plan to be involved in EU emissions 
trading programmes. In a June 2003 report by US-based NGO the Coalition for Environmentally Responsible Companies 
(CERES), which surveyed a number of major companies to produce a climate change checklist, BP and RD/Shell were the top-
scoring companies from any industry, with a 100% success rate across all metrics used, while ConocoPhillips, ChevronTexaco and 
ExxonMobil were all in the fourth quartile. 
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Response to bribery and corruption; European industry signing up to the EITI 
With 70% of the new projects in our analysis being sourced from non-OECD countries, many of which are classed by the World 
Bank as highly indebted poor countries (HIPCs), we believe that the potential for bribery and misappropriation of oil revenues is 
high. Six of the most oil-dependent countries in the world are classed as HIPCs, and in June 2003 the UK launched the Extractive 
Industry Transparency Initiative (EITI) to increase revenue transparency in countries dependent on these resources. Companies 
that have come out in support of the initiative include all the Majors, BG, Statoil and Repsol. The US government and US 
companies have lobbied for the initiative to remain voluntary whereas NGOs would like to see compulsory revenue declaration. 
BP likely remembers the Angolan government�s anger following publication of licence bid values in 2002. Most companies have 
been associated with a scandal of one variety or another (most recently, and notably, Statoil), but only BP and RD/Shell publish 
data on employees dismissed for accepting bribes. 
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The changing world � a more complicated, competitive place 

70% of next generation legacy production to come from non-OECD countries 
In 1970, 21% of non-OPEC production came from non-OECD countries; by 2002 this proportion had doubled to 42%. On June 19, 
2003, we published a report 50 projects to change the world, in which we listed the 50 next generation legacy assets under 
development that we believe will form the backbone of the industry�s production and profitability in coming years. On average 
each field has reserves of 1.8 bn boe, requiring US$4 bn of capex. We are expanding this analysis to a total of 120 projects 
including LNG, GTL and heavy oil schemes. We estimate these fields could produce 18 mn boepd by 2012, split roughly 60/40 
between oil and gas, representing 13% of current world oil production and 19% of current gas production. Over 70% of the 
reserves and production from these new fields are in non-OECD countries. 

Project size and complexity is far greater than in the past, and the bulk of the new projects are in more politically challenging 
areas. As such, we believe that a wider range of skills is required to win new legacy assets than in the past. This is exacerbated by 
increased competition for projects following the consolidation phase of the industry in the late 1990s and the emergence of giant 
competitors that were once NOCs (National Oil Companies) but are now genuine international competitors, e.g., TOTAL, the 
fourth-largest quoted oil company by market capitalisation, is now only the tenth-largest by reserve size! 

An increasing number of environmental and social factors are involved in negotiating new oil and gas legacy assets 
We believe that it is not sufficient for companies to excel in traditional areas such as geological estimates, technical considerations 
(in both construction and operation) and financial analysis. They must also be able to work with diverse partners, national oil 
companies, local as well as multi-national contractors, government officials in host governments and neighbouring countries lying 
on export routes, local communities and employees, and NGOs such as environmental and human rights activists. All of the above 
must be successfully negotiated in the glare of an unforgiving media spotlight, in a world where corporate governance and 
environmental, safety and ethical issues are high on the public�s agenda. A recent example is Statoil�s �Irangate� affair, although 
we note that there is no sign of the company being forced out of the South Pars 6-8 project as a result. 

With an increasing number of projects taking place in non-OECD countries, and often involving multi-national co-operation, we 
believe that consistent success can only be achieved by those companies with the most skilled, motivated workforce. The number 
of employees in the oil industry has fallen consistently since the early 1980s, meaning that fewer employees are grappling with 
more complex challenges. The industry faces a stiff task in the war for talent. In our opinion, companies that have skilled, diverse 
workforces, managed in the most responsible manner, are the most successful in capturing market share of new legacy projects. 
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Social investments are small in comparison to R&D budgets; both are vital in the long run 
Many companies invest in social projects and, although the sums may seem large in absolute terms, they are small relative to 
capex levels overall, with no company spending more than 1% of its 2002 capex budget on social investments. There is a narrow 
spread across the Majors in terms of investments and they are joined by BG and ENI in terms of relative spend. The companies 
spend much more in absolute terms on Research and Development (R&D) than they do on social investments, which is not 
surprising. TOTAL�s spending on R&D is almost twice the average, which may reflect its specialty chemicals business. 
ExxonMobil and RD/Shell spent at this level in the past but have now retrenched to the average level. Statoil, OMV, Sinopec and 
Norsk Hydro are other notable investors in R&D. 

As projects become more complicated, well managed and socially responsible companies more likely to succeed 
The oil industry is struggling with a human resource crisis. The number of employees in the US oil industry is believed to have 
fallen from 1.87 mn at its peak in 1981 to 1.35 mn in 1999, with another 70,000 losing their jobs in that year alone. In upstream 
operations in the US the fall has been from 708,000 to 297,000 employees over the period 1982-1999. 

With fewer employees charged with a greater number of more complicated projects, the best managed companies are likely to 
succeed from a financial and operational point of view. Host governments are increasingly keen to comply with environmental 
best practice and transparency initiatives, improve the skills base of NOCs and local contractors, the wealth of local communities, 
and improve the efficiency of their industrial base. We believe that only the best managed, most diverse, skilled and motivated 
workforce will be consistently successful, and then only if they are technology innovators, safe and reliable operators and partners 
that treat locals as equals, and are capable of helping the host government attain their goals. We have analysed a series of metrics 
in an attempt to encompass these issues. 

Majors have similar relative employee levels; ExxonMobil�s employees are the most expensive 
With the exception of TOTAL, the Majors have a very consistent number of employees relative to their size, both against each 
other and over time. PetroChina and Sinopec stand out for their high level of employees relative to their GCI. TOTAL, along with 
Marathon and Norsk Hydro, also have abnormally high numbers of employees, only part of which can be attributed to their 
respective asset bases. There is more divergence in terms of payroll costs per employee, with ExxonMobil and BP, to a lesser 
extent, standing out as having high costs, and ENI, Repsol, PetroChina and Sinopec the outliers on the low side. Both BP and 
ExxonMobil utilise more of their cash flow in payroll costs than the other Majors, with the exception of TOTAL, which is the 
stand-out in the industry. 
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Limited disclosure on employee structure, with low levels of female employees across all levels 
In the UK in 2002, 44% of all employees and 40% of professionals in the general workforce were women, while in the US the 
respective figures were 47% and 55%. The disclosure of the oil industry on this issue is remarkably poor. Only nine out of our 
sample of 23 companies gave any disclosure on the percentage of the workforce by gender; of these, only five reveal the data for 
the company as a whole. In all cases the percentage of women is highest at a graduate level, but even so the leader, BP, is only at 
38%. At more senior levels the percentage drops sharply. Only BP and RD/Shell disclose the percentage of senior female leaders, 
at 13% and 8% respectively. The same two companies have 20% and 25%, respectively, at a senior executive level. Representation 
is somewhat higher at a Board level, and the industry does relatively well in terms of independent board structures. 

The level of disclosure of ethnic minorities is even worse, and we do not feel comfortable in making a definitive judgment as to the 
relative merits of the companies on disclosed data. The majority of companies have either board or senior management 
responsibility for environmental and social issues, and approximately half disclose compensation links to such issues. Of the 
companies who disclosed data, only ChevronTexaco, Marathon and Repsol indicated that there was not a compensation link to 
performance on environmental and social issues. 

Majors lead on safety, with a diverse performance across the industry 
Analysing the respective safety records of companies in the industry is complicated by the fact that some companies disclose data 
for employees only, and some for employees and contractors together. In terms of the total recordable case (TRC) frequency, 
ExxonMobil and RD/Shell perform best, with TOTAL in particular lagging. In terms of lost time injury (LTI) frequency, 
BP, ExxonMobil and BG are the best performers, with Marathon and RD/Shell also of note (see Glossary on page 98 for 
description). Amerada Hess, ENI and OMV are notably poor performers on this metric. Another complication is that definitions of 
TRC and LTI frequency may not be consistent between companies. 

Little difference among employees but the level of contractor fatalities divides the Majors 
There is comparatively little difference between the companies in terms of the absolute level of fatalities with regard to company 
employees (with the exception of laggard TOTAL), although there is a considerable difference in terms of momentum, from BP�s 
decline to RD/Shell�s increase between 2000 and 2002. The greatest divergence across the industry is in terms of the number of 
fatalities among contractors working for the companies. While not much of an issue for the smaller players, there is a wide gulf 
between leaders (BP and ExxonMobil) and laggards (RD/Shell, PetroChina and TOTAL), who have a poor record in this respect 
relative to the rest of the industry. Across the companies analysed in this report, there was an average of one employee fatality for 
every three contractor fatalities during 2002 and 156 reported deaths in total. 
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The coming of the age of gas � the impact of vision and strategy 

Low carbon intensity of natural gas will drive the globalisation of the gas industry 
In our report Picking winners in tomorrow�s global gas industry, June 15, 2001, we argued that the gas industry was set to globalise. 
In The stone age didn�t end for a lack of stones (September 25, 2002), we forecast that consumption of gas will overtake oil within 
20 years. These trends are accelerating. Gas demand is growing just below GDP growth while oil demand growth is less than half 
of GDP growth. An increasingly intense focus on climate change will accelerate moves to a gas-oriented energy world, since the 
carbon emission from natural gas is 25% less than oil and 50% less than coal. With non-OPEC reserve lives of 40 years for gas 
and 13 years for oil, we believe that these demand patterns will intensify as costs are reduced and infrastructure is built. 

LNG, and now GTL, could drive gas to overtake oil within 15 to 20 years 
LNG has been the focus of the gas industry so far, with newly announced plants expected to double current global capacity by 2007. 
Attention is now turning to GTL, where the pace of announcements increased in 2003 with Shell, Marathon and ConocoPhilips 
signing projects in Qatar. We expect global GTL capacity to reach 2 mn boepd by 2010. Capable of producing zero-sulphur 
transportation diesel with breakeven economics of around US$20/bl, GTL technology could accelerate the transition towards the age 
of gas. If a similar number of new plants are added annually to the number announced in 2003, gas could overtake oil as soon as 2015. 
Concerns over the climate and Middle East stability will further accelerate developments, as they will intensify focus on a part of 
the industry that has already seen a dramatic reduction in unit costs, and is only likely to become more competitive in time. 

Industry spending heavily on gas; accumulated cash invested likely to double within five years 
Over the next five years or so we forecast the amount of cash invested in the gas business will more than double. Many (7 out of 
10) of the companies with a high GSEES score gain a substantial share of next generation gas legacy assets. BG is one of the 
leading Regionals, reflecting a clear integrated gas strategy. Among the Majors, RD/Shell�s current exposure and vision is backed 
by its dominance of next generation gas assets. 

Beyond gas: The future lies in renewables; RD/Shell the most involved, followed by BP, Chevron and TOTAL 
The future focus of development will be on hydrogen fuel cells (with hydrogen sourced from natural gas), wind, solar power, wave 
and biomass, in our view. Of these, only wind is remotely competitive currently, although the solar and hydrogen industries are both 
making great strides. The IEA (International Energy Agency) reported that renewable energy sources, including combustibles and 
waste sources, supplied 11% of global energy demand in 2001. As such we see them having a significant impact on the industry, but 
somewhat further out than gas. RD/Shell is the most involved company, with operations in wind, solar, biofuels and hydrogen, while 
BP, ChevronTexaco and TOTAL have operations in three of the four categories. The Majors plus ENI, Hydro and Statoil have made 
investments to develop hydrogen as a carrier fuel. Investments to date for all companies are insignificant relative to existing operations. 
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Economic return spreads are the key valuation driver across the market 
Exhibit 5: EV/GCI vs. economic return spread   Exhibit 6: EV/GCI vs CROCI/WACC, 2004E
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Exhibit 7: Annual R2 across sector   Exhibit 8: Oil and Gas EV/GCI vs. CROCI/WACC
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In our view, economic return spreads are the key 
valuation driver for the market, across sectors 
and for the oil sector. Correlations of valuation to 
economic return spreads are very high for the 
market, across all sectors and for the oil sector. 
We find that no other valuation methodology 
comes close in terms of predictive power for 
share prices. In our report Director�s Cut: 
Returns win, September 11, 2003, we argued that 
the bulk of the value (60%) of any company is 
determined by its long-run, or sustainable, 
returns, the next 20% by secular or cyclical 
change observed in the coming 12 months; and 
the remainder by longer term growth or other 
issues. 

One-off issues have a limited impact on share 
prices. In our opinion, environmental and social 
issues will have an impact on share prices if they 
affect the long-term returns profile of a company.
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Key trends in social and environmental issues 

Exhibit 9: Timeline of environmental and social issues and the increasing dominance of non-OECD production 
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Source: BP Statistical Review of World Energy. 
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Impact of key trends on the oil and gas industry 

Exhibit 10: Increasing importance of social and environmental issues is both a threat and an opportunity 
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Environmental issues: from one-offs to drivers of strategic vision 

Exhibit 11: Increasing impact of environmental issues 
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The Goldman Sachs Energy Environmental and Social Index
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Ranking the companies: the Goldman Sachs Energy Environmental and Social Index 
We have ranked all of the global oil and gas companies on their performance in eight broad environmental and social 
categories. There are 30 individual metrics on which the companies have been given a score from a minimum of 1 or 2 to 
a maximum of 4 or 5, depending on the metric. A detailed description of each metric, the criteria used to give each score 
and the results for each company are given in the Appendix, starting on page 99. 

Environmental categories 
• Climate change: including metrics for targets and performance; greenhouse gas (GHG) intensity levels; change in GHG 

emission levels; emissions trading; renewable energy (maximum possible score of 25). 

• Pollution: including metrics for oil spills and other polluting activities; downstream asset exposure (maximum possible score 
of 8). 

Social categories 
• Human rights: including metrics for campaigns led by NGOs; policy for human rights; EITI participation (maximum possible 

score of 12). 

• Management diversity and incentives: including metrics for Board diversity; senior management diversity; compensation 
disclosed and linked to social and environmental issues; clear statement on environment, safety, corporate governance and 
human rights; board member responsible for social and environmental issues (maximum possible score of 25). 

• Investment in the future: including metrics for social investments as a percentage of capex; research and development as a 
percentage of cash flow (maximum possible score of 10). 

• Workforce: including metrics for diversity disclosure; diversity performance; employee intensity; payroll as a percentage of 
cash flow; payroll per employee (maximum possible score of 25). 

• Safety: including metrics for fatalities; LTI frequency; change in LTI frequency; TRC frequency; change in TRC frequency 
(maximum possible score of 25). 

• Transparency and vision: including metrics for quality of disclosure; duration of publication; independent audit on data 
(maximum possible score of 14). 

The GSEES Index overall score is the total of each company�s score across the metrics and the maximum possible score is 142. BP 
achieves the highest GSEES Index overall score of 120, with RD/Shell close behind on 117. 
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BP, RD/Shell, Statoil and ExxonMobil lead in the GSEES Index 

Exhibit 12: Company relative positioning in the GSEES Index 
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have low GSEES Index 
scores due to very limited 
disclosure.

The US Regionals and Repsol have 
below average GSEES Index scores 
due to poor Climate Change, 
Workforce, Social and R&D 
Investment and also because of lack 
of disclosure.

BP and RD/Shell stand out as 
having the highest GSEES 
Index scores. Statoil has the 
highest score of the Regionals.
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The US Regionals and Repsol have 
below average GSEES Index scores 
due to poor Climate Change, 
Workforce, Social and R&D 
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having the highest GSEES 
Index scores. Statoil has the 
highest score of the Regionals.

Very 
limited 

disclosure

4th quartile

3rd quartile

2nd quartile1st quartile

Climate change

Corporate Management 
in the New Word

Pollution
Human Rights

Climate change

Corporate Management 
in the New Word

Pollution
Human Rights

The top two quartiles are 
exclusively comprised of 
Majors and European 
Regionals

Emerging Market 
Regionals have low 
GSEES Index scores due 
to poor disclosure, 
predominantly on Climate 
Change and Safety. 

 

Source: Company data, Copal Partners, Goldman Sachs Research estimates. 
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 29 Impact of SRI Funds on project management � BP and the BTC Pipeline 

 30 The impact of Non-Governmental Organisations on share prices has been limited 
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 32 Oil tanker spills; no discernable impact on share price performance 

 33 Catastrophes have a limited impact on shareholder value 

 34 Allegations of bribery and corruption � Statoil�s �Irangate� affair 

 35 A snapshot of environmental issues relating to the oil industry at present 

Non-controllable generic issues; the rise of SRI funds and NGOs
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SRI managed money growing in importance, but performance has disappointed 
Exhibit 13: Relative performance of SRI indices  
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Socially Responsible Investment (SRI) came into being in the mid-1990s. It 
has now entered the mainstream financial markets and is increasingly being 
accepted and adopted by the financial community. The European Sustainable 
and Responsible Investment Forum (Eurosif) estimates that �core� SRI 
managed investments at the end of 2003 amounted to EUR34 bn and 
accounted for 2.1% of total European pension fund equity holdings. 

There is, however, no single definition of SRI. Beyond the core SRI fund 
managers (such as Insight Henderson, Jupiter and ISIS), Eurosif estimates 
that simple screening measures � e.g., investors choosing not to invest in 
tobacco companies or companies with activities in Myanmar � result in the 
wider institutional SRI market in Europe being worth EUR218 bn, or 14% of 
total European pension fund equity holdings. 

The Dow Jones Sustainability Index and the FTSE4Good Index allow fund 
managers to measure performance. These indices have underperformed their 
broader market peers by 8.5% and 2.8%, respectively, since their creation in 
September 1999 and July 2001. 

However, the outlook for SRI is positive. In a recent Thomson Extel UKSIF 
survey of UK fund managers, 45% of respondents managed more than 10% 
of their total assets on an SRI basis. In the same survey, 92% of respondents 
expected their involvement on the SRI market to increase and 71% expected 
the percentage of their total broker commission devoted to SRI to increase in 
the coming years. 

Oil and gas companies included in the DJ Sustainability Index are BG, BP, 
RD/Shell and Statoil, whilst BG, BP, ENI, TOTAL and RD/Shell are the only 
oil and gas companies in the FTSE4Good Index. BP is the energy sector 
leader in the DJ Sustainability Index. ConocoPhillips was removed from the 
DJ Sustainability Index in September 2003 as it failed to meet the criteria. 
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Impact of SRI Funds on project management � BP and the BTC Pipeline 
Exhibit 14: BTC pipeline route  
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BP has been the subject of an NGO campaign and pressure from SRI fund 
managers over its BTC (Baku-Tbilisi-Ceyhan) pipeline which will export crude 
from the ACG (Azeri, Chirag, Guneshli) fields in the Caspian Sea through 
Azerbaijan, Georgia and Turkey to the Mediterranean coast. BP believes it has 
the potential to create 10,000 local jobs and US$26-63 bn in government 
revenues while decreasing environmental risk from shipping congestion in the 
Turkish Straits. Approval has been obtained from the governments and funding 
has been guaranteed by the World Bank IFC (International Finance 
Corporation) for US$310 mn (November 7, 2003) and the EBRD (European 
Bank for Reconstruction and Development) for US$250 mn (November 11, 
2003) out of a total investment estimate of US$3.2 bn. 

Insight Investment is a large institutional shareholder (£67 bn under 
management as at September 30, 2003) which is committed to encouraging 
companies to have high standards of corporate responsibility. As stated in its 
Autumn 2003 Investor Responsibility Bulletin, the BTC pipeline project has 
been the subject of �an extensive and long-running NGO campaign�. On 
September 16, 2003, Insight hosted a meeting between BP and 12 institutional 
investors at which BP/BTC discussed the �BTC Human Rights Undertaking� 
in which the consortium cannot seek financial compensation if the local 
governments act to fulfil obligations of international treaties. Insight stated that 
�the meeting with BP was somewhat unsatisfactory, as BP was not able to fully 
answer many of the specific questions we raised about issues such as security, 
human rights and the environment�. The investors and Insight have written a 
letter to BP requesting more information, to which they are awaiting a response. 

A coalition of European NGOs, including Platform, recently (January 9, 
2004) highlighted three legal challenges to the BTC project. These include 
the Host Government Agreement with Turkey, environmental permits in 
Georgia and a human rights complaint from Turkish citizens of Kurdish 
descent. Each case may have consequences that would cause the BTC project 
to be in default of its World Bank IFC loan agreements. 
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The impact of Non-Governmental Organisations on share prices has been limited 
Exhibit 15: Shell T&T�s relative share price performance during the Brent 
Spar incident 
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There has been a sustained rise in the number of NGOs since the early 1970s, 
when Greenpeace and Friends of the earth were established. 

The WTO lists 966 NGOs that were eligible to attend the Fifth WTO 
Ministerial Conference in Cancun, Mexico. The list includes globally 
recognised names such as Greenpeace, Amnesty International and Friends of 
the Earth as well as regionally focused and industry-specific associations. 

Greenpeace is the most widely recognised NGO with regard to its impact on 
the oil industry, notably for the Brent Spar incident in 1995. Although Shell 
received very negative press as a result of its proposed dumping of the 
platform as a result of the Greenpeace pressure, Shell shares actually 
outperformed the European Oils by just under 2% between the first 
occupation (April 28, 1995) and decision to dismantle the Brent Spar on land 
(June 20, 1995). 

Campaigns by NGOs can have a short-term effect on company share prices 
but, in general, these issues do not persist. Examples of other companies that 
have endured campaigns against their operations by NGOs are ExxonMobil 
and Occidental, for their Indonesian and Colombian operations, respectively.
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Climate change � the impact of harsh weather on oil and gas production is limited 
Exhibit 16: Growing levels of tropical storms
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Exhibit 17:  Company exposure to the deepwater Gulf of Mexico *

* Water depths in excess of 400 metres

0
50

100
150
200
250
300
350
400
450
500

B
P

Sh
el

l

Ex
xo

nM
ob

il

BH
P 

B
illi

to
n

Ke
rr-

M
cG

ee

C
on

oc
oP

hi
llip

s

EN
I

D
om

in
io

n
R

es
ou

rc
es

C
he

vr
on

Te
xa

co

M
ur

ph
y 

O
il

(0
00

 b
oe

/d
)

Oil Gas
* Water depths in excess of 400 metres

0
50

100
150
200
250
300
350
400
450
500

B
P

Sh
el

l

Ex
xo

nM
ob

il

BH
P 

B
illi

to
n

Ke
rr-

M
cG

ee

C
on

oc
oP

hi
llip

s

EN
I

D
om

in
io

n
R

es
ou

rc
es

C
he

vr
on

Te
xa

co

M
ur

ph
y 

O
il

(0
00

 b
oe

/d
)

Oil Gas
 

 The Tropical Storm Risk Consortium (TSR) has recorded an increasing level 
of tropical storm activity in the Atlantic Main Development Region, 
Caribbean and Gulf of Mexico since the early 1970s. The rise of volatile 
weather conditions and the increasing focus on achieving production uptime 
have led to many oil and gas companies employing meteorologists to ensure 
access to the best quality data.  

In 2002 six named tropical storms and two intense hurricanes (Lili and 
Isidore) impacted oil and gas production activities in the Gulf of Mexico. 
Issidore and Lili struck between October 14 and November 4, 2002 causing a 
three-day closure which stopped the flow of 45mnbls of crude and 25bcf of 
gas, corresponding to a loss of U$230 mn. Outside the oil sector, port 
closures and industrial losses were estimated at US$2 bn. 

Harsh weather conditions can also materially impact drilling operations, 
delaying new field starts and forcing production shut-ins which could result 
in long-term reservoir damage. 

Of the world�s oil and gas production regions, the Gulf of Mexico is the most 
prone to hurricanes and extreme weather. The deepwater area is the domain 
of the Super Majors, due to the technical challenges and capital required. BP 
is the most exposed to the region. 

The Gulf of Mexico hurricanes in 2002 resulted in an immaterial average 
20kboe/d production loss for BP during 2002, equivalent to c.US$70 mn of 
cash flow (or just 0.4% of corporate cash flow). However, the size and 
volatility of such non-controllable issues led BP, and subsequently many 
companies, to change from publishing production growth targets to focusing 
on production capacity targets. 

Source: Company data, Tropical Storm Risk Consortium, Upstream Online, Carbon Disclosure project. 
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Oil tanker spills; no discernable impact on share price performance 
Exhibit 18: Cumulative barrels split by the oil industry since 1974  
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The oil and gas industry is widely seen as a polluter of the environment. 
Increasing levels of environmental awareness and responsibility stemmed the 
growth in oil and fuel products spilt by the industry since the early 1970s. 
Nonetheless, during the 1980s and 1990s, the industry spilt an average of 
320,000 barrels per year, greater than the volume spilt in the Exxon Valdez 
disaster (see below). 

We show the relative share price performance for companies following four 
of the most recent and most memorable oil tanker spills. On average, the 
companies underperformed their peer group by only 2% in the week and 
month following a spill. Beyond this period, we see no discernible negative 
impact on share prices. 

One of the most memorable is the Exxon Valdez spill in 1989. Exxon has 
spent a total of US$3.5 bn as a result of the spill and still faces the prospect of 
punitive charges of US$4 bn. The initial cost, before any potential tax 
deductions, represented 6% of the company�s market cap, yet its shares did 
not fully reflect the charge nor the prospect of punitive damages, suggesting 
other factors were more influential over the period. 

Exhibit 19: Relative share price performance of companies following oil tanker spills 

Company Tanker Date Size (bls) 1 day 1 week 1 month 3 months 12 months
Exxon Valdez 24-Mar-89 275,000 -3% -5% -5% -3% -5%
Texaco Sea Empress 15-Feb-96 535,000 -2% 0% 2% -5% -2%
TOTAL Erica 12-Dec-99 149,000 -1% -3% -6% 13% 9%
CEPSA Prestige 24-Jan-03 573,000 1% 0% 2% 4% n/a

Average 383,000 -1% -2% -2% 2% 1%

Sector relative share price performance

 

Source: Company data, Bloomberg, Environmental Technology Centre Canada, International Tanker Owners Pollution Federation. 
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Catastrophes have a limited impact on shareholder value 
Exhibit 20: Impact of catastrophes on shareholder value  
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The impact of catastrophes on shareholder value was analysed in an Oxford 
Executive Research Report by Dr Rory F. Knight in 1996. Analysis of 15 
corporate catastrophes indicates that, on average, a catastrophe did not affect 
long-term shareholder value. However, some companies� shares recovered 
well from such incidents whilst some did not recover at all.  

It appeared that the market heavily penalised those disasters that resulted in 
large death tolls but rewarded those companies which effectively managed 
the disaster consequences. While companies in general have insurance cover, 
it appeared that the share price recovery was independent of the presence of 
insurance cover. 

We have analysed the relative share price performance of five oil and gas 
companies following operational disasters. On average the companies 
suffered 4% relative share price underperformance versus the sector one 
month after the event. Both Phillips and TOTAL shares recovered strongly in 
the 12 months following disaster while Petrobras and Occidental took longer 
to recover, reflecting the importance of the assets lost in the disaster. 

Exhibit 21: Relative share price performance of companies following catastrophes 

Company Disaster Date
Estimated cost 
(US$mn) Fatalities 1 day 1 week 1 month 3 months

12 
months

Occidental Piper Alpha explosion 06-Jul-88 1,400 167 -3% -2% -6% 0% -12%
Phillips Pasadena petchem explosion 23-Oct-89 1,300 23 -5% -5% -8% -2% 11%
Petrobras Sinking of P-36 platform 20-Mar-01 500 10 -4% -6% -9% -16% -24%
TOTAL Toulouse refinery explosion 21-Sep-01 1,400 29 2% 2% 3% 7% 9%
Repsol Puertollano refinery explosion 14-Aug-03 n/a 6 0% 2% 0% 3% n/a

Average -2% -2% -4% -2% -4%

Sector relative share price performance

 

Source: Company data, University of Oxford, Sedgwick Group, Bloomberg. 
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Allegations of bribery and corruption � Statoil�s �Irangate� affair 
Exhibit 22: Statoil�s relative share price performance during the �Irangate�
affair 
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Source: Company data, Bloomberg. 

 

In September 2003 press reports alleging bribery and corruption over an 
Iranian consultancy agreement rocked Statoil. The allegations eventually 
forced the Head of International E&P, Richard Hubbard, to resign his post on 
September 12, the Chairman of the company, Leif Terje Løddesøl, to 
withdraw from his position on September 21 and ultimately the CEO, Olav 
Fjell, to resign on September 23. 

Statoil shares initially underperformed the sector when the allegations came 
to light and Olav Fjell ordered an investigation. However, the shares 
recovered once the resignations had been announced and CFO Inge Hansen 
took over as acting CEO. In the month following these events, Statoil�s 
shares recovered to their pre-crisis levels and there appears to be no overhang 
as a result of the allegations. 

However, the impact of the affair may affect Statoil�s competitive positioning 
in Iran in the longer term. Statoil continues to seek projects in Iran as part of 
its international E&P strategy, and continues to develop the South Pars 6-8 
field. 
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A snapshot of environmental issues relating to the oil industry at present 

Exhibit 23: Environmental issues around the world in relation to oil and gas production and exploration 

Alaska: US Government wants to 
open federal land on the Arctic 
coastline for drilling. BP, 
ConocoPhillips, ExxonMobil.

Caspian Sea: Five nations around the Caspian 
Sea fear that oil could damage the caviar 
industry; stocks of the Sturgeon fish have fallen 
90% since the 1970s. BG, ENI, TOTAL, 
ExxonMobil, RD/Shell, ChevronTexaco, BP.

California: State 
environmental review 
will be needed before 
further exploration off 
the California coast. 
ChevronTexaco.

Ecuador: Government has 
given permission for a privately 
run oil pipeline from the 
Amazon to the Pacific after a 
long battle with 
environmentalists. Occidental, 
ENI, Repsol. There is also a 
long-running court case 
involving pollution from oil in 
the Amazon forest from 1964-
1992. ChevronTexaco.

Nigeria: The Ogoni 
people have accused 
companies operating in 
the Niger Delta of 
damaging the 
environment and 
disregarding their 
human rights. 
RD/Shell. 

Sakhalin Island: Environmental 
groups fear that plans for oil and 
gas production off this island on 
the Russian coast could threaten 
endangered grey whales. 
RD/Shell, ExxonMobil.

Norway: The government will bar oil and 
gas exploration in the Arctic Lofoten 
islands until 2006 as these areas are a 
tourist attraction and spawning ground for 
cod. The Barents Sea has been re-opened 
to exploration in 2003, after a three year 
closure due to environmental pressures. 
ConocoPhillips, Statoil, ENI, RD/Shell, 
Amerada Hess, Norsk Hydro.

Barrow Island: Extensive 
environmental studies were 
required on Barrow Island off 
the coast of Western Australia 
to enable a gas production 
facility. ChevronTexaco, 
RD/Shell, ExxonMobil.

Russia: Government focus on economic 
revenue and not the environment may lead 
to remediation and best practice issues for 
international companies. BP, RD/Shell, 
TOTAL.

Chad-Cameroon:
Concerns from NGOs 
about the 
environmental 
damage of a pipeline 
through the jungle.
ExxonMobil.
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Source: Company data, Reuters, Upstream Online, Copal Partners. 
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The GSEES Index Climate Change score 
BP is the outstanding company in terms of its GSEES Index Climate Change score (see Exhibit 24), followed by the European Majors and Regionals; Amerada 
Hess scores best among the US companies. No information is disclosed on GHG emissions by the Emerging Market Regionals and they are not involved in 
development of renewable energy sources. For a detailed description of the criteria used to give a score to the companies in each metric, please see page 99. 

Exhibit 24: Company relative positioning in the GSEES Index Climate Change score 

Company Targets and 
performance

GHG levels 
relative to 

GCI

Change in 
GHG levels

Emissions 
trading

Renewables

BP 5 4 5 5 4 23
RD/Shell 5 3 4 5 5 22
TOTAL 3 3 5 4 4 19
Norsk Hydro 2 5 4 4 3 18
Statoil 2 5 4 4 3 18
BG 3 4 5 4 1 17
ENI 2 3 4 4 2 15
OMV 3 3 4 3 2 15
Repsol 3 4 4 3 1 15
Amerada Hess 2 5 4 2 1 14
ChevronTexaco 2 3 2 3 4 14
ExxonMobil 2 3 4 2 2 13
ConocoPhillips 2 2 3 3 2 12
Occidental 2 2 3 2 1 10
MOL 1 1 1 3 1 7
Yukos 1 1 1 3 1 7
CEPSA 1 1 1 1 1 5
CNOOC 1 1 1 1 1 5
Lukoil 1 1 1 1 1 5
Marathon 1 1 1 1 1 5
Petrobras 1 1 1 1 1 5
PetroChina 1 1 1 1 1 5
Sinopec 1 1 1 1 1 5
Average 2.0 2.5 2.8 2.7 1.9 11.9
Maximum 5 5 5 5 5 25

GSEES Index Climate Change Score
(Maximum = 25)

Majors Regionals Emerging Market
Regionals
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Majors Regionals Emerging Market
Regionals  

Source: Company Data, Copal Partners, Goldman Sachs Research estimates. 
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What is the Kyoto Protocol? 
Exhibit 25: Emissions of Annex 1 countries  
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Kyoto protocol
A 55% 
ratification level 
is required; the 
USA withdrew 
so Russia must 
sign for 
ratification.
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A 55% 
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is required; the 
USA withdrew 
so Russia must 
sign for 
ratification.

 
Source: UNFCCC (United Nations Framework Convention on Climate Change) 

 

The objective of the United Nations Framework Convention on Climate 
Change (UNFCCC) Kyoto protocol is �to achieve stabilisation of 
atmospheric concentrations of GHGs at levels that would prevent dangerous 
anthropogenic (human-induced) interference with the climate system�.  

The science of the Intergovernmental Panel on Climate Change (IPCC) 
(2001) is that �an increasing body of observations gives a collective picture 
of a warming world� with �new and stronger evidence that most of the 
warming observed over the last 50 years is attributable to human activities�. 
By 2100, the IPCC predicts atmospheric concentrations of CO2 at 540ppm to 
970ppm, 90%-250% above pre-industrial levels; in 1750 CO2 concentration 
was 280ppm. Global mean surface temperatures and sea levels are expected 
to increase by 1.4-5.8°C and 9-88cm, respectively, from current levels. 

The accounting for GHGs is that emissions of six gases are recorded and 
reported. CO2 is the largest component (~80%), and the others are converted 
into CO2 equivalents according to global warming potential. 

Exhibit 26: Kyoto timeline 
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Climate 

conference

1990

IPCC First 
Report

Confirms
climate

change is a 
threat and
calls for

global treaty

1992

Rio de Janeiro
Convention
(UNFCCC)
adopted

Aim to
maintain
CO2 at

1990 levels
by 2000

1995

Berlin
Mandate

Talks to
decide 

stronger 
commitments 

as 2000
target not 

likely 

1997

Kyoto
Protocol

Binding 
emissions 

targets
and

timetables

1998-2001

Buenos Aires, 
Hague, Bonn, 

Marrakech

Action plan,
talks break 

down, 
comprehensive 

rules
determined

2003

Current

Russia
and 3

others not
ratified,

USA
withdrew under 

Bush 
administration

2005, 2006

More targets 
and progress

Targets
for second 

period
(2013-2017) 

and progress 
reports 
required

2008-2012

First 
commitment 

period

Annex 1 
countries
need to

meet
targets

 

Source: UNFCCC (United Nations Framework Convention on Climate Change). 
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Climate change: global, US and EU initiatives 

Exhibit 27: Numerous climate change initiatives on both sides of the Atlantic 

McCain-Liebermann Act; States lawsuits, 
October 2003 → Support is growing for 
mandatory controls on CO2 emissions.

US
Byrd-Hagel Resolution 1998 → Legislation that 
allowed the US to withdraw from Kyoto protocol if US 
government deemed it would be harmful to the 
economy.
Bush Administration 2003 → US withdraw 
from Kyoto protocol.
American Petroleum Institute → does not 
support Kyoto as �the timetable and targets�
exact too heavy an economic price� given 
current understanding of climate change�.

CERES (Coalition for Environmentally 
Responsible Economies) 1998 → a US 
coalition of environmental and investor 
groups, conducts research and encourages 
reporting of GHGs emissions and policies.

EU
ECCP (European Climate Change Programme) June 2000 →
Goal is to develop EU strategy to implement Kyoto Protocol.

EU DG (Directorate-General) Environment → Initiates and defines 
new legislation on a broad range of environmental standards and 
ensures that measures are put into practice; climate change is one of 4 
priority issues in the 6th environmental action programme 2001-10.

EU ETS (Emissions Trading Scheme) → Development has 
started and ETS is due to kick-off in 2005. Carbon credits 
already on sale through UK ETS.

GlobalIPCC (Intergovernmental 
Panel on Climate Change
1988 → Established by 
UNEP and WMO (World 
Meteorological Organization) 
to quantify climate change, 
analyse the causes and 
project future impacts.

International Energy Agency →
IEA provides analytical 
framework and forum on 
implication of Kyoto on energy 
sector for 26 member countries. 
Recent �Dealing with Climate 
Change� database 1999-2002 
provides information on regional 
policies. 

ISO (International 
Standards Organisation)
→ Set up to create a new 
standard for measurement, 
reporting and verification of 
GHGs by 2005. 

World Bank PCF 
(Prototype Carbon Fund)
→ World Bank and member 
countries contribute to fund 
for cleaner technologies in 
developing countries; 
emissions reductions are 
verified and transferred to 
contributors as certificates.

McCain-Liebermann Act; States lawsuits, 
October 2003 → Support is growing for 
mandatory controls on CO2 emissions.

US
Byrd-Hagel Resolution 1998 → Legislation that 
allowed the US to withdraw from Kyoto protocol if US 
government deemed it would be harmful to the 
economy.
Bush Administration 2003 → US withdraw 
from Kyoto protocol.
American Petroleum Institute → does not 
support Kyoto as �the timetable and targets�
exact too heavy an economic price� given 
current understanding of climate change�.

CERES (Coalition for Environmentally 
Responsible Economies) 1998 → a US 
coalition of environmental and investor 
groups, conducts research and encourages 
reporting of GHGs emissions and policies.

EU
ECCP (European Climate Change Programme) June 2000 →
Goal is to develop EU strategy to implement Kyoto Protocol.

EU DG (Directorate-General) Environment → Initiates and defines 
new legislation on a broad range of environmental standards and 
ensures that measures are put into practice; climate change is one of 4 
priority issues in the 6th environmental action programme 2001-10.

EU ETS (Emissions Trading Scheme) → Development has 
started and ETS is due to kick-off in 2005. Carbon credits 
already on sale through UK ETS.

GlobalIPCC (Intergovernmental 
Panel on Climate Change
1988 → Established by 
UNEP and WMO (World 
Meteorological Organization) 
to quantify climate change, 
analyse the causes and 
project future impacts.

International Energy Agency →
IEA provides analytical 
framework and forum on 
implication of Kyoto on energy 
sector for 26 member countries. 
Recent �Dealing with Climate 
Change� database 1999-2002 
provides information on regional 
policies. 

ISO (International 
Standards Organisation)
→ Set up to create a new 
standard for measurement, 
reporting and verification of 
GHGs by 2005. 

World Bank PCF 
(Prototype Carbon Fund)
→ World Bank and member 
countries contribute to fund 
for cleaner technologies in 
developing countries; 
emissions reductions are 
verified and transferred to 
contributors as certificates.

 

Source: UNFCCC, EU, IEA, Copal Partners. 
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Government-mandated product quality and clean fuels initiatives 
GHG emissions in the production of energy represent approximately 10% of the total emissions generated in the end use of energy. Significant steps further down 
the energy chain, beyond production, must be taken to reduce emissions in the short, medium and longer term. 

Exhibit 28: US and EU clean air initiatives Exhibit 29: GHG emissions across the chain

10%

90%

Energy production
End use of energy

 

Exhibit 30: Reasons to reduce emissions

1990 Clean Air Act → First law 1970, 
update 1990; covers Common Air 
Pollutants: SO2, NOx, CO, PM-10, lead, 
ozone (caused by VOCs and NOx).

1992 Federal Energy Policy Act → To 
reduce US dependence on imported 
petroleum; mandates the purchase of 
AFVs (alternative fuel vehicles).

1992-93 Oxygenated Gasoline 
Program → Implemented in 39 
areas and ongoing in 2001-02.

1993 Clean Cities → DOE 
initiative to support AFVs.

1995-99 Reformulated Gasoline 
(RFG) Program → Phase 1 
implemented. Phase 2 begins 2000.

2000 EPA quality specifications →
2000 diesel reduction, 2004 sulphur 
reduction.

2003 Energy Bill → Currently being 
debated in Senate, MTBE regulations 
on gasoline, renewable energy targets.

1996 Lead → All gasoline 
sold is unleaded.

1993 Directive 93/12/EEC →
Lowers the maximum sulphur 
content permitted for diesel and 
gas oils across Europe.

1998 Directive 98/70/EC → Quality 
of petrol and diesel fuels; sulphur 
content to 50ppm and aromatics 
content to 35% by volume.

2003 Directive 2003/30/EC → Bio 
fuels targets 2% and 5.75% market 
share in 2005 and 2010 
respectively.

2003 Directive 2003/17/EC →
Amends 98/70/EC with target on 
diesel sulphur content brought 
down to 10ppm.

2002 Lead → All petrol sold in 
member states is unleaded.

2001 COM(2001) 547 → Proposals 
for obligatory blending and taxation 
incentives for biofuels, including 
20% replacement of existing fuels 
with alternative fuels.

US clean air initiatives EU clean air initiatives

Clear Skies Act 2003 → Mandatory 
reduction of SO2, NOx, Hg by ~70% 
in 2018 from 2000 levels through 
aggregate emissions levels or caps.

1990 Clean Air Act → First law 1970, 
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ozone (caused by VOCs and NOx).
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Amends 98/70/EC with target on 
diesel sulphur content brought 
down to 10ppm.
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for obligatory blending and taxation 
incentives for biofuels, including 
20% replacement of existing fuels 
with alternative fuels.
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in 2018 from 2000 levels through 
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Source: Company data, US EPA, EU, Copal Partners. 
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Capex required in downstream to achieve clean air initiatives; impact on returns 
Capital expenditure by the Majors on marketing operations has been relatively stable through the 1990s while capital expenditure on refining has varied 
depending on environmental requirements. As capex rose in the early 1990s, returns began to suffer. A reduction in capex led to improved returns at the turn of 
the decade but now capex is beginning to rise again. This capex spend has generated low returns. 

Furthermore, the expansion of GTL technology, with 2.2mnbpd of new capacity likely by 2009, would make the middle distillate capacity of some 55 average 
refineries (100,000bpd) redundant, in our opinion. This growth will force either refining capacity closures or increased capex to achieve product quality upgrades. 

Exhibit 31: Majors� downstream (refining and marketing) capex and returns 
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Source: Company data, Goldman Sachs Research estimates. 
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Company relative exposure to refining and marketing operations 

Exhibit 32: Refining and marketing assets as a percentage of total assets 
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to achieve EU requirements

RD/Shell is the most downstream-
oriented of the Majors, well ahead of BP 
and TOTAL

Low environmental quality Russian 
refineries that need significant investment 
for environmental purposes

Very limited 
exposure to the 
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The downstream-oriented European oil 
companies and Sinopec. Central 
European OMV and MOL operate ex-
state refineries that require further capex 
to achieve EU requirements

RD/Shell is the most downstream-
oriented of the Majors, well ahead of BP 
and TOTAL

Low environmental quality Russian 
refineries that need significant investment 
for environmental purposes

Very limited 
exposure to the 
downstream

 

Source: Company data, Goldman Sachs Research estimates. 
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The cost of gas flaring regulations � an example of the impact on returns 
The industry flared or vented 1.8tcf of natural gas directly into the atmosphere in 2000; equivalent to 2% of global gas demand.  

The decision to produce or reinject gas, rather than flare, has a significant impact on the development solution employed for any 
field. The development of TOTAL�s Akpo field offshore Nigeria, one of the 50 Projects to Change the World included in our 
report published on June 19, 2003, will be carried out with gas reinjection. We have provided the indicative economics of this 
project for three cases: gas rejection, gas production and gas flaring. 

Exhibit 33:  Indicative economics for the Akpo field under various gas utilisation scenarios 

Gas reinjection Gas production Change Gas flared Change
Base case vs base vs base

Reserves Oil (mnbls) 901 813 -10% 813 -10%
Gas (bcf) 0 4,000 0
Total (mnboe) 901 1,480 64% 813 -10%

Capex US$/boe 3.00 2.23 -26% 2.50 -17%
Total (US$mn) 2,703 3,300 22% 2,033 -25%

Operating US$/bl -2.75 -3.00 9% -2.50 -9%
IRR 16.2% 15.1% -1.1% 21.7% 5.5%
P/I 1.42x 1.35x -0.07x 1.50x 0.09x

Reinjection of produced gas maintains reservoir pressure and improves liquids recovery but per unit capital costs are higher. Producing the gas 
increases overall hydrocarbon recovery and reduces per unit capital costs. In the case of Akpo, gas reinjection could produce a slightly lower 
rate of return but this analysis is dependent upon the local demand and price for the produced gas. Simply flaring the gas is by far the most 
profitable solution as the development would be onstream quicker and per unit capital and operating costs would be lower.

Gas reinjection Gas production Change Gas flared Change
Base case vs base vs base

Reserves Oil (mnbls) 901 813 -10% 813 -10%
Gas (bcf) 0 4,000 0
Total (mnboe) 901 1,480 64% 813 -10%

Capex US$/boe 3.00 2.23 -26% 2.50 -17%
Total (US$mn) 2,703 3,300 22% 2,033 -25%

Operating US$/bl -2.75 -3.00 9% -2.50 -9%
IRR 16.2% 15.1% -1.1% 21.7% 5.5%
P/I 1.42x 1.35x -0.07x 1.50x 0.09x

Reinjection of produced gas maintains reservoir pressure and improves liquids recovery but per unit capital costs are higher. Producing the gas 
increases overall hydrocarbon recovery and reduces per unit capital costs. In the case of Akpo, gas reinjection could produce a slightly lower 
rate of return but this analysis is dependent upon the local demand and price for the produced gas. Simply flaring the gas is by far the most 
profitable solution as the development would be onstream quicker and per unit capital and operating costs would be lower.  

Source: Company data, Goldman Sachs Research estimates. 

New gas technologies such as LNG and GTL enable associated gas to be processed and utilised rather than flared. These 
technologies have had particular impact for Shell, TOTAL, ENI, ChevronTexaco, ExxonMobil and ConocoPhillips in Nigeria and 
we expect it to become a significant issue in Angola. In 2000, Nigeria and Angola alone flared over 300 bcf of gas, representing 
over 15% of all gas flared globally. Other areas that flare significant gas volumes include Venezuela, FSU and the Middle East. 

By law, West African gas flaring must cease by 2008. Assuming all the previously flared gas is produced and exported, it would 
sustain 16mtpa of LNG export, worth US$1.5 bn pa at current prices. Currently Nigerian LNG has six trains planned whilst 
Angola LNG has two, representing a total of 25mtpa. The companies most exposed to these West African opportunities are Shell, 
TOTAL, ENI, ExxonMobil, BP and ChevronTexaco. 
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Kashagan: turning an environmental threat into an opportunity 
The ENI-operated Kashagan field in the north Caspian is the biggest non-OPEC discovery of the last 20 to 30 years and the largest 
project in 50 Projects to Change the World in our report published June 19, 2003. The field is located in a particularly 
environmentally-sensitive region in shallow waters with harsh and volatile temperatures. Management of sulphur produced with 
the hydrocarbons is a complicating issue, especially since the Kazakh government is demanding minimal discharge from the 
development. 

The pressure on the ENI consortium to complete the development in an environmentally sensitive manner is significantly greater 
than that previously witnessed in the FSU or Caspian. Original development plans called for the production of both oil and gas but 
ENI is now planning to reinject the produced gas. Under a gas reinjection scenario, we estimate Kashagan development costs will 
be US$2.2/boe, significantly higher than the current three-year average development costs of Russian players, such as Lukoil and 
YUKOS of US$1.4/boe and US$1.0/boe respectively. 

Exhibit 34: Indicative economics of Kashagan under gas production and gas reinjection scenarios 

In this situation, the ENI consortium has turned the stringent environmental requirements into an opportunity rather than threat, by re-injecting 
the gas and maximising recovery of the more profitable liquids stream. The plan to undertake a technically more complex yet environmentally 
more sensitive development is expected to yield higher returns, in our opinion.

Gas reinjection
Internal rate of return 10% Internal rate of return >10%
P/I ratio (disc) 1.1x P/I ratio (disc) >1.1x
Oil price required US$16.85 /bl Oil price required US$14.28 /bl
Reserves/production 40 Reserves/production 31
Pay back (years) 13 Pay back (years) 14
Total capex US$18,500 mn Total capex US$27,140 mn
Maximum capital at risk US$5,738 mn Maximum capital at risk US$7,381 mn
Oil reserves 7,000 mnboe Oil reserves 12,868 mnboe
Gas reserves 3,000 mnboe Gas reserves 0 mnboe
Total reserves 10,000 mnboe Total reserves 12,868 mnboe
Peak production 941 mboe/d Peak production 1250 mboe/d
F&D cost US$1.85 /bl F&D cost US$2.15 /bl
Tax rate 87% Tax rate 75%
Differential to Brent US$8.70 /bl Differential to Brent US$3.50 /bl
Production cost US$1.00 /bl Production cost US$3.00 /bl

Oil & gas production

In this situation, the ENI consortium has turned the stringent environmental requirements into an opportunity rather than threat, by re-injecting 
the gas and maximising recovery of the more profitable liquids stream. The plan to undertake a technically more complex yet environmentally 
more sensitive development is expected to yield higher returns, in our opinion.

Gas reinjection
Internal rate of return 10% Internal rate of return >10%
P/I ratio (disc) 1.1x P/I ratio (disc) >1.1x
Oil price required US$16.85 /bl Oil price required US$14.28 /bl
Reserves/production 40 Reserves/production 31
Pay back (years) 13 Pay back (years) 14
Total capex US$18,500 mn Total capex US$27,140 mn
Maximum capital at risk US$5,738 mn Maximum capital at risk US$7,381 mn
Oil reserves 7,000 mnboe Oil reserves 12,868 mnboe
Gas reserves 3,000 mnboe Gas reserves 0 mnboe
Total reserves 10,000 mnboe Total reserves 12,868 mnboe
Peak production 941 mboe/d Peak production 1250 mboe/d
F&D cost US$1.85 /bl F&D cost US$2.15 /bl
Tax rate 87% Tax rate 75%
Differential to Brent US$8.70 /bl Differential to Brent US$3.50 /bl
Production cost US$1.00 /bl Production cost US$3.00 /bl

Oil & gas production

 

Source: Company data, Goldman Sachs Research estimates. 
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Social and environmental solutions to facility abandonment 
The oil industry is gradually maturing and is becoming increasingly aware of 
its decommissioning liabilities. In the UK alone, abandonment liabilities of 
the oil and gas industry are estimated to be between US$24 bn and US$30 bn 
(compared to North Sea development capex of US$12 bn in 2002 and annual 
industry worldwide upstream capex of US$90 bn). Delaying the abandonment 
date or reutilising offshore facilities for other purposes would materially 
reduce the expected bill. 

 In Europe, Statoil operates production facilities with a combined weight of 
over 5 mn tonnes. This is the single greatest exposure of all the European 
companies. Three facilities alone (Troll, Statfjord and Sleipner) account for 
over 75% of the weight of Statoil�s total operated facilities. Statoil has an 
equity stake of between 20% and 50% in these three facilities. 

Exhibit 35: Estimated decommissioning dates � weight adjusted Exhibit 36: Estimated European decommissioning weights by operator
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Source: UK Department of Trade and Industry.  Source: OSPAR. 

We believe that the threat of decommissioning can be turned into an 
opportunity and, whilst some facilities will have to be decommissioned 
onshore, other decommissioning options could be available. In the UK BG�s 
Rough gas field was converted into a gas storage reservoir and options to re-
float and re-use ConocoPhillips� Maureen platform were considered. 
Proposals are currently being reviewed for some of Shell�s offshore facilities 
to be converted in an offshore wind farm and Statoil is considering an idea to 
convert unused Norwegian platforms into tidal current driven power plants. 

 The industry is now moving towards floating production facilities in deeper 
waters with tanker offloading systems rather than sea bed pipelines. Larger 
companies are also selling ageing facilities to smaller oil and gas companies 
that wish to prolong production lives and maximise oil recovery. 
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Greenhouse gas emissions � targets and performance  
Since the first IPCC report in 1990, BP, RD/Shell and TOTAL have set targets and have achieved significant reductions in their 
absolute and relative GHG emissions. OMV, Statoil and Amerada Hess also have targets, with OMV posting a good performance. 

Exhibit 37: Summary of company GHG targets and performance 

Specific, public reduction targets 

Non-specific targets 

No targets

No disclosure

CEPSA, CNOOC, Lukoil, Marathon, MOL, Petrobras, PetroChina, Sinopec, Yukos

Company Target (reference dates) Performance Meeting targets?
Amerada Hess Down 5% (2001 to 2005) Up 31% (2001 to 2002) "
BP Down 10% (1990 to 2002 through 2012) Down 13% (1990 to 2002) #
OMV Down 9% (no dates) Down 7% (1998 to 2001) n/a
RD / Shell Down 10% (1990 to 2002 through 2012) Down 14% (1990 to 2002) #
Statoil Down 18% (2000 to 2010) Up 7% (2000 to 2002) "
TOTAL Down 20% on intensity basis (1990 to 2005) Down 22% (1990 to 2002) #

Company Target (reference dates) Performance
Norsk Hydro Expects down 15% (2000 to 2010) across the company Up 18% (2000 to 2002) for Oil & Energy Division
ENI Signed deal with Italy for down 6.5% (1990 to 2005) Up 16% (1998 to 2002)

Company Comment Performance

BG No targets; GHGs forecast to rise to 2006 Down 12% (2000 to 2002)
ConocoPhillips No targets; committed to reduce emissions Up 7% (1991 to 2001)
ChevronTexaco No targets; committed to reduce emissions n/a
ExxonMobil No targets; committed to reduce emissions Up 3% (2000 to 2002)
Occidental No targets; committed to reduce emissions n/a
Repsol No targets; committed to reduce emissions Down 7% (2001 to 2002)

 

Source: Company data, Copal Partners. 
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The Majors, due to their scale, emit the most GHGs 
ExxonMobil, because of its scale, is the largest emitter of GHGs on an absolute basis. RD/Shell and BP are second and third 
respectively, also as a result of their scale. 

Exhibit 38: Absolute GHG emission levels 
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No data available for Cepsa, CNOOC, Lukoil, Marathon, MOL, Petrobras, PetroChina Sinopec, Yukos 
Note: Norsk Hydro data is for its Oil & Energy Division only. 

Source: Company data. 
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The Norwegians have the lowest GHG emission intensity 

Exhibit 39: GHG emissions relative to corporate gross cash invested (mn t CO2 equivalent per US$ million GCI) 
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The Norwegian oil companies, Statoil and Norsk Hydro, 
are relative winners reflecting the companies� focus on 
environmental issues, limited downstream operations 
and Norway�s focus on CO2 emissions, especially the 
use of a carbon tax.

The Majors have a relatively wide disparity of emission intensity, 
with RD/Shell and ExxonMobil at the top of the list. BP had the 
highest intensity of all the companies that presented data for 1998, 
but now BP leads the Majors, 30% below RD/Shell and ExxonMobil.

4th quartile

3rd quartile

2nd quartile

1st quartile

Industry average GHG emission 
relative to GCI has fallen at a rate of 
5%pa on average from 0.59kg/$ in 
1998 to 0.48kg/$ in 2002.
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The Norwegian oil companies, Statoil and Norsk Hydro, 
are relative winners reflecting the companies� focus on 
environmental issues, limited downstream operations 
and Norway�s focus on CO2 emissions, especially the 
use of a carbon tax.

The Majors have a relatively wide disparity of emission intensity, 
with RD/Shell and ExxonMobil at the top of the list. BP had the 
highest intensity of all the companies that presented data for 1998, 
but now BP leads the Majors, 30% below RD/Shell and ExxonMobil.

4th quartile

3rd quartile

2nd quartile

1st quartile

Industry average GHG emission 
relative to GCI has fallen at a rate of 
5%pa on average from 0.59kg/$ in 
1998 to 0.48kg/$ in 2002.

 
No data available for Cepsa, CNOOC, Lukoil, Marathon, MOL, Petrobras, PetroChina Sinopec, Yukos 
Note: Norsk Hydro data is for its Oil & Energy Division only. 

Source: Company data, Goldman Sachs Research estimates. 
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Meeting the cost of regulatory compliance � Emissions Trading Schemes 
Exhibit 40: UK Allowance Spot Market Price Curve (Current Vintage)  
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Source: Natsource, Carbon Disclosure Project, EU. 

 

The EU has committed to reduce GHG emissions by 8% on average between 
2008 and 2012 from 1990 levels. Each country will be given a different target 
and will need to allocate emissions to its companies, who will then be faced 
with three options to meet their targets: 

♦ reduce internal emissions at home 
♦ reduce internal emissions abroad 
♦ emissions trading schemes. 

 

No other countries, including the US, have regulations in place to reduce 
GHG emissions. 

At a cost of US$20/t CO2 equivalent, the Carbon Disclosure Project estimates 
costs for companies in the Oil and Gas Industry to cut emissions by 10% 
below 2001 levels range from 0.4% to 2.5% of annual cash flow. Calculating 
the cost of carbon depends on: 

♦ the market price of emissions 
♦ the premium that a company is willing to pay for emissions credits 

to avoid government tax penalties or removal of operating licences.
 

The UK Emissions Trading Scheme (ETS) started in April 2002, and the 
price per 1t CO2 equivalent allowance is shown in Exhibit 40. Dutch and 
Danish ETS are also in operation. Development of the EU ETS has started 
with the view to open the spot market for CO2 equivalent emissions at the 
beginning of 2005. Natsource currently quote a forward bid/offer spread for 
1t CO2 equivalent credit allowance at EUR12.30-EUR12.80. 



 

 

Global Energy 

 Goldman Sachs Global Investment Research - February 24, 2004 51 

Emissions Trading Schemes (ETS) � competitive positioning 
The European companies, in general, have significantly more experience or are significantly more in support of Emissions Trading 
Schemes than their US peers. 

Exhibit 41: Summary of company ETS experience 

Experience in ETS

Supports ETS but no experience

No disclosure

Amerada Hess, CEPSA, CNOOC, ExxonMobil, Lukoil, Marathon, Occidental, Petrobras, PetroChina, Sinopec, Yukos

Supports ETS and preparing to enter EU ETS

Company Comment
ENI Supports Kyoto and intends to participate in EU emissions trading. 
Norsk Hydro Supports Kyoto and is setting up a business unit to handle emissions trading.
Statoil Supports Kyoto and is preparing to handle emissions trading. 

BG Involved in development of UK and EU ETS  but not allowed to participate in UK ETS.
BP Participates in UK ETS, brokered first ever trade in April 2002 and has operated an internal ETS.
RDShell Participates in UK ETS, also trades on Danish and US markets and has operated an internal ETS.
TOTAL Participated in EU pilot ETS two years ago and will engage in EU emissions trading.

Company Comment
ChevronTexaco "Support... mechanisms such as emissions trading" but not involved. 
ConocoPhillips "Support market-based approaches" to GHG emissions but no disclosure on emissions trading. 
MOL Supports Kyoto, will contribute to Hungary's target, no disclosure on emissions trading. 
OMV Supports Kyoto and is actively involved in Austria's strategy, no disclosure on emissions trading. 
Repsol Supports Kyoto and ready to collaborate with governments, no disclosure on emissions trading.

Company Comment

 

Source: Company data, EU, Copal Partners. 
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Europeans top the CERES Corporate Governance and Climate Change survey 
Exhibit 42: CERES 14-point checklist  

1. Committee of directors for environmental affairs
2. Board level review of climate change
3. Chief Environmental Officer reports to CEO
4. Compensation linked to GHG performance
5. Clear climate change statement from CEO
6. Statement on climate change risks in 10-K report
7. Issue separate sustainability report
8. Calculate GHG savings from company projects
9. Record GHGs and report to shareholders
10. Establish GHG baseline > ten years ago
11. Set firm targets for future emissions
12. Certification from third party auditor
13. Participate in external emissions trading
14. Develop renewable energy sources

1. Committee of directors for environmental affairs
2. Board level review of climate change
3. Chief Environmental Officer reports to CEO
4. Compensation linked to GHG performance
5. Clear climate change statement from CEO
6. Statement on climate change risks in 10-K report
7. Issue separate sustainability report
8. Calculate GHG savings from company projects
9. Record GHGs and report to shareholders
10. Establish GHG baseline > ten years ago
11. Set firm targets for future emissions
12. Certification from third party auditor
13. Participate in external emissions trading
14. Develop renewable energy sources  

Source: CERES. 

 

The Coalition for Environmentally Responsible Companies (CERES) is an 
NGO based in the US. It published a climate checklist in its recent report 
Corporate Governance and Climate Change: Making the Connection, 
published in June 2003, which compared companies across various sectors. 
The European Majors (BP and RD/Shell) scored at the top of the survey 
whilst the US Majors (ExxonMobil, ChevronTexaco and ConocoPhillips) 
fared poorly overall. 

According to the CERES report, the European oil industry is more in touch 
with environmental issues than the rest of the market 

Exhibit 43: CERES Company Positions 

Company
1 2 3 4 5 6 7 8 9 10 11 12 13

Committee Review
Enviro Officer 

and CEO Comp Link Strategy
10-K includes 

Climate Change 
Separate 
Report

GHG 
Savings

Record and 
Report GHGs

Establish 
GHG baseline

GHG 
targets

3rd Party 
Auditor

GHG emissions 
trading

BP Y Y Y Y Y Y Y Y Y Y Y Y Y
RDShell Y Y Y Y Y Y Y Y Y Y Y Y Y
Alcoa Y Y Y Y Y Y Y Y Y Y Y
DuPont Y Y Y Y Y Y Y Y Y Y
AEP Y Y Y Y Y Y Y Y Y
IBM Y Y Y Y Y Y Y Y Y
Toyota Y Y Y Y Y Y Y Y
Cinergy Y Y Y Y Y Y Y Y
Ford Motor Y Y Y Y Y Y Y Y Y
General Motors Y Y Y Y Y Y Y Y
Honda Y Y Y Y Y Y Y
Int'l Paper Y Y Y Y Y Y
Southern Y Y Y Y Y
Xcel Energy Y Y Y Y Y
ChevronTexaco Y Y Y Y
ConocoPhillips Y Y Y Y
DaimlerChrysler Y Y Y Y Y
ExxonMobil Y Y Y Y
General Electric Y Y Y
TXU Y Y Y

OthBoard Management Reporting Emissions Data Total
13 14

GHG emissions 
trading

Renewable 
energy

Y Y 14
Y Y 14

Y 12
Y Y 12
Y Y 10

Y 10
Y 10
Y 9

Y Y 9
Y Y 9

Y 9
Y Y 7

Y 6
Y 6
Y 5

5
5
4

Y 4
Y 4
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Source: CERES. 
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The GSEES Index Human Rights score 
BP and Statoil have the highest scores in Human Rights in the GSEES Index and both have comprehensive policies regarding the 
effect of their operations on human rights. The European Regionals dominate this category, along with Amerada Hess and 
ChevronTexaco, whereas ExxonMobil has a lower score due to NGO campaigns against them. A detailed description of the 
criteria used to give a score to the companies in each of the metrics is shown on page 101. 

Exhibit 44: Company relative positioning in the GSEES Index Human Rights score 

Company Campaigns 
led by NGOs

Policy for 
Human 
Rights

Participate in 
EITI

BP 3 4 4 11
Statoil 3 4 4 11
Amerada Hess 4 4 2 10
BG 2 4 4 10
ChevronTexaco 3 3 4 10
ENI 4 4 2 10
Norsk Hydro 4 4 2 10
Repsol 3 3 4 10
ConocoPhillips 2 3 4 9
OMV 4 3 2 9
RD/Shell 1 4 4 9
TOTAL 1 4 4 9
ExxonMobil 1 3 4 8
MOL 2 3 2 7
Petrobras 4 1 2 7
PetroChina 3 2 2 7
Yukos 2 3 2 7
CNOOC 2 2 2 6
Lukoil 2 2 2 6
Marathon 1 3 2 6
Occidental 1 3 2 6
Sinopec 2 2 2 6
CEPSA 2 1 2 5
Average 2.4 3.0 2.8 8.2
Maximum 4 4 4 12

GSEES Index Human Rights Score
(Maximum = 12)

Majors Regionals Emerging Market
Regionals

Company Campaigns 
led by NGOs

Policy for 
Human 
Rights

Participate in 
EITI

BP 3 4 4 11
Statoil 3 4 4 11
Amerada Hess 4 4 2 10
BG 2 4 4 10
ChevronTexaco 3 3 4 10
ENI 4 4 2 10
Norsk Hydro 4 4 2 10
Repsol 3 3 4 10
ConocoPhillips 2 3 4 9
OMV 4 3 2 9
RD/Shell 1 4 4 9
TOTAL 1 4 4 9
ExxonMobil 1 3 4 8
MOL 2 3 2 7
Petrobras 4 1 2 7
PetroChina 3 2 2 7
Yukos 2 3 2 7
CNOOC 2 2 2 6
Lukoil 2 2 2 6
Marathon 1 3 2 6
Occidental 1 3 2 6
Sinopec 2 2 2 6
CEPSA 2 1 2 5
Average 2.4 3.0 2.8 8.2
Maximum 4 4 4 12

GSEES Index Human Rights Score
(Maximum = 12)

Majors Regionals Emerging Market
Regionals

Majors Regionals Emerging Market
Regionals  

Source: Company data, Copal Partners, Goldman Sachs Research estimates.  
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Oil and gas operations in developing countries  

Exhibit 45: Extractive Industries Transparency Initiative 

Governments 
Azerbaijan, Belgium, 

Democratic Republic of 
Congo, Equatorial 
Guinea, France, 

Germany, Ghana, 
Indonesia, Italy, Japan, 

Kazakhstan, 
Mozambique, 

Netherlands, Nigeria, 
Norway, Sierra Leone, 
Timor-Leste, Trinidad 
and Tobago, UK, US.

Companies 
AngloAmerican, Areva, BG Group, 
BHP Billiton, BP, ChevronTexaco, 

ConocoPhillips, De Beers, 
ExxonMobil, Newmont, NNPC, 

Repsol, RioTinto, RD/Shell, SOCAR, 
Sonangol, Statoil, TOTAL.

EITI 

(Extractive Industries Transparency Initiativ

Objective: To increase transparency over payments 
and revenues in the extractives sector in countries 

heavily dependent on these resources.

The EITI was launched and is led by the UK through 
Tony Blair and the Department for International 
Development. Proposed in Johannesburg, 
September 2002, and launched in London, June 
2003, the action plan includes:

� Develop guidelines for methods of payment and 
revenue disclosure;

� Implement guidelines at country and company level;

� Encourage companies, governments and other 
interested parties to join the initiative.

Industry Associations
API (American Petroleum 

Institute), ICMM, OGP (Oil and 
Gas Producers)

International Organisations
IMF, NEPAD, OECD, UNDP, 

World Bank
Civil Society

African Network for 
Environmental and Economic 
Justice, CARE International, 

Global Witness, Human Rights 
Watch, Publish What You Pay 

coalition, and numerous others.
Investors

A wide range of institutional 
investors.
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Tony Blair and the Department for International 
Development. Proposed in Johannesburg, 
September 2002, and launched in London, June 
2003, the action plan includes:

� Develop guidelines for methods of payment and 
revenue disclosure;

� Implement guidelines at country and company level;

� Encourage companies, governments and other 
interested parties to join the initiative.

Industry Associations
API (American Petroleum 

Institute), ICMM, OGP (Oil and 
Gas Producers)

International Organisations
IMF, NEPAD, OECD, UNDP, 

World Bank
Civil Society

African Network for 
Environmental and Economic 
Justice, CARE International, 

Global Witness, Human Rights 
Watch, Publish What You Pay 

coalition, and numerous others.
Investors

A wide range of institutional 
investors.

 

Source: UK Department for International Development, UN, EU, US Department of State. 
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Corruption in the oil and gas sector 

Exhibit 46: Recent examples of corruption, revenue transparency and company disclosure 

ExxonMobil: Banker working for 
ExxonMobil was indicted in March 
2003 for bribery in Kazakhstan.

Marathon: US$14mn 
transferred in July 2000 
to Angolan companies.

Statoil: �Irangate� bribe and corruption allegations 
over an Iranian consultancy agreement. 
Chairman, CEO and divisional head resign

TOTAL: Former head of Elf was sentenced to five 
years in prison and fined EUR375,000 for 
embezzlement of EUR300mn in the early 1990s.

RD/Shell: Sustained campaigns from 
NGOs regarding pollution and 
corruption in Nigeria.

Company 
Scandals

Company 
Disclosure

Revenue 
Transparency

Six of the most oil-dependent countries in the world are classed 
by the World Bank as Highly Indebted Poor Countries. As an 
example, Nigeria has received an estimated US$300 bn in oil 
revenues over the past 25 years, but still falls far below the UN�s 
Development Indicators.

The EITI is supported by Nigeria (among other 
developing countries) and BP but the US 
government, ExxonMobil and ChevronTexaco insist 
it must be voluntary.

In June 2003, the EITI 
(Extractive Industry 
Transparency Initiative) 
was launched by the 
UK to increase revenue 
transparency in 
countries dependent on 
these resources. 

BP: In 2002, 132 staff were dismissed for 
unethical conduct. This included 14 
incidents of bribery, five breaches of the 
HSE policy and 15 fraud cases.

RD/Shell: Requires all businesses to report incidents of bribery (see below) but 
suspects that it only detects a fraction of incidents that occur.

BP and RD/Shell reported revenues paid 
in Angola and Nigeria respectively.

We believe that this level of disclosure is 
positive and in our view BP and Shell lead 
the industry on corporate governance 
issues.

Oil revenues Nigeria
% GDP 40

% Government revenue 70
% Exports 95

Development Indicators UN Target Nigeria

GDP / capita (US$) 895 400
% population 
<US$2/day 0 60

Infant mortality / 1000 5 78
CO2 emissions (kg / 

US$1987 GDP) 0.3 2.7

1998 1999 2000 2001 2002
Bribes by employees (US$ 

value) 1 (US$300) 1 (US$300) 0 0 0
Bribes by contractors (US$ 

value) - 0
1 

(US$4,562) 0 0

Bribes accepted by 
employees (US$ value)

4 
(US$75,000)

3 
(US$153,000)

4 
(US$89,000)

4 
(US$25,668) 4 (n/a)

Bribes accepted by 
contractors (US$ value) - 1 (n/a) 0

1 
(US$18,072) 0

ExxonMobil: Banker working for 
ExxonMobil was indicted in March 
2003 for bribery in Kazakhstan.

Marathon: US$14mn 
transferred in July 2000 
to Angolan companies.

Statoil: �Irangate� bribe and corruption allegations 
over an Iranian consultancy agreement. 
Chairman, CEO and divisional head resign

TOTAL: Former head of Elf was sentenced to five 
years in prison and fined EUR375,000 for 
embezzlement of EUR300mn in the early 1990s.

RD/Shell: Sustained campaigns from 
NGOs regarding pollution and 
corruption in Nigeria.

Company 
Scandals

Company 
Disclosure

Revenue 
Transparency

Six of the most oil-dependent countries in the world are classed 
by the World Bank as Highly Indebted Poor Countries. As an 
example, Nigeria has received an estimated US$300 bn in oil 
revenues over the past 25 years, but still falls far below the UN�s 
Development Indicators.

The EITI is supported by Nigeria (among other 
developing countries) and BP but the US 
government, ExxonMobil and ChevronTexaco insist 
it must be voluntary.

In June 2003, the EITI 
(Extractive Industry 
Transparency Initiative) 
was launched by the 
UK to increase revenue 
transparency in 
countries dependent on 
these resources. 

BP: In 2002, 132 staff were dismissed for 
unethical conduct. This included 14 
incidents of bribery, five breaches of the 
HSE policy and 15 fraud cases.

RD/Shell: Requires all businesses to report incidents of bribery (see below) but 
suspects that it only detects a fraction of incidents that occur.

BP and RD/Shell reported revenues paid 
in Angola and Nigeria respectively.

We believe that this level of disclosure is 
positive and in our view BP and Shell lead 
the industry on corporate governance 
issues.

Oil revenues Nigeria
% GDP 40

% Government revenue 70
% Exports 95

ExxonMobil: Banker working for 
ExxonMobil was indicted in March 
2003 for bribery in Kazakhstan.

Marathon: US$14mn 
transferred in July 2000 
to Angolan companies.

Statoil: �Irangate� bribe and corruption allegations 
over an Iranian consultancy agreement. 
Chairman, CEO and divisional head resign

TOTAL: Former head of Elf was sentenced to five 
years in prison and fined EUR375,000 for 
embezzlement of EUR300mn in the early 1990s.

RD/Shell: Sustained campaigns from 
NGOs regarding pollution and 
corruption in Nigeria.
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Six of the most oil-dependent countries in the world are classed 
by the World Bank as Highly Indebted Poor Countries. As an 
example, Nigeria has received an estimated US$300 bn in oil 
revenues over the past 25 years, but still falls far below the UN�s 
Development Indicators.

The EITI is supported by Nigeria (among other 
developing countries) and BP but the US 
government, ExxonMobil and ChevronTexaco insist 
it must be voluntary.

In June 2003, the EITI 
(Extractive Industry 
Transparency Initiative) 
was launched by the 
UK to increase revenue 
transparency in 
countries dependent on 
these resources. 

BP: In 2002, 132 staff were dismissed for 
unethical conduct. This included 14 
incidents of bribery, five breaches of the 
HSE policy and 15 fraud cases.

RD/Shell: Requires all businesses to report incidents of bribery (see below) but 
suspects that it only detects a fraction of incidents that occur.

BP and RD/Shell reported revenues paid 
in Angola and Nigeria respectively.

We believe that this level of disclosure is 
positive and in our view BP and Shell lead 
the industry on corporate governance 
issues.

Oil revenues Nigeria
% GDP 40

% Government revenue 70
% Exports 95

Development Indicators UN Target Nigeria

GDP / capita (US$) 895 400
% population 
<US$2/day 0 60

Infant mortality / 1000 5 78
CO2 emissions (kg / 

US$1987 GDP) 0.3 2.7

1998 1999 2000 2001 2002
Bribes by employees (US$ 

value) 1 (US$300) 1 (US$300) 0 0 0
Bribes by contractors (US$ 

value) - 0
1 

(US$4,562) 0 0

Bribes accepted by 
employees (US$ value)

4 
(US$75,000)

3 
(US$153,000)

4 
(US$89,000)

4 
(US$25,668) 4 (n/a)

Bribes accepted by 
contractors (US$ value) - 1 (n/a) 0

1 
(US$18,072) 0

 

Source: Company data, UN, World Bank, UK Department for International Development, Copal Partners. 
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 58 The GSEES Index �Corporate Management in the New World� score 

 59 The increasing environmental and social demands on oil and gas companies 

 60 GSEES Index �Management Diversity and Incentives� score 

 61 Diversity among the Board and senior executives 

 62 GSEES Index �Investment in the Future� Score 

 63 The industry makes relatively small social investments 

 64 TOTAL is a stand-out for R&D expenditure 

 65 GSEES Index Workforce score 

 66 Diversity and size of labour force 

 67 The industry continues to employ fewer people relative to its assets 

 68 The average industry employee costs US$51,000 per annum 

 69 Similar levels of distribution to employees among the Majors 

 70 GSEES Index Safety score 

 71 Majors tightly grouped on total recordable case frequency 

 72 BP, ExxonMobil and BG have the lowest lost time injury frequency 

 73 Shell stands out for a high level of fatalities versus its peers 

 74 GSEES Index Transparency score 

�Corporate Management in the New World� in the GSEES Index
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The GSEES Index �Corporate Management in the New World� score 
ExxonMobil leads the Majors and Statoil leads the Regionals in terms of scores in �Corporate Management in the New World� in the GSEES Index. The 
Regionals make up the second tier and US companies have slightly higher scores in general. CEPSA, MOL and Repsol are among the Emerging Market 
Regionals at the bottom of the pack. 

Exhibit 47: Company relative positioning in the GSEES Index �Corporate Management in the New World� score 

Company Management 
Diversity and 

Incentives

Investment 
in the Future

Workforce Safety Transparency 
and Vision

ExxonMobil 18 8 23 23 12 84
BP 20 6 22 21 14 83
RD/Shell 21 8 19 21 14 83
Statoil 18 5 19 18 13 73
ChevronTexaco 20 8 19 13 8 68
TOTAL 18 10 19 9 9 65
Norsk Hydro 13 7 16 17 10 63
Marathon 20 2 15 17 7 61
BG 15 5 13 16 10 59
ConocoPhillips 20 7 11 8 11 57
ENI 16 6 13 12 10 57
OMV 15 6 12 13 10 56
Occidental 21 2 9 14 9 55
Amerada Hess 15 2 11 11 11 50
Petrobras 13 3 13 13 7 49
CNOOC 13 3 13 9 8 46
MOL 10 6 8 12 10 46
PetroChina 17 4 10 7 8 46
Repsol 12 6 12 5 11 46
Sinopec 11 6 12 5 8 42
CEPSA 13 2 9 5 4 33
Lukoil 12 2 8 5 4 31
Yukos 10 2 7 5 5 29
Average 15.7 5.0 13.6 12.1 9.3 55.7
Maximum 23 10 25 25 14 97

GSEES Corporate Management in the New World Score
(Maximum = 97)

Majors Regionals Emerging Market
Regionals

Company Management 
Diversity and 

Incentives

Investment 
in the Future

Workforce Safety Transparency 
and Vision

ExxonMobil 18 8 23 23 12 84
BP 20 6 22 21 14 83
RD/Shell 21 8 19 21 14 83
Statoil 18 5 19 18 13 73
ChevronTexaco 20 8 19 13 8 68
TOTAL 18 10 19 9 9 65
Norsk Hydro 13 7 16 17 10 63
Marathon 20 2 15 17 7 61
BG 15 5 13 16 10 59
ConocoPhillips 20 7 11 8 11 57
ENI 16 6 13 12 10 57
OMV 15 6 12 13 10 56
Occidental 21 2 9 14 9 55
Amerada Hess 15 2 11 11 11 50
Petrobras 13 3 13 13 7 49
CNOOC 13 3 13 9 8 46
MOL 10 6 8 12 10 46
PetroChina 17 4 10 7 8 46
Repsol 12 6 12 5 11 46
Sinopec 11 6 12 5 8 42
CEPSA 13 2 9 5 4 33
Lukoil 12 2 8 5 4 31
Yukos 10 2 7 5 5 29
Average 15.7 5.0 13.6 12.1 9.3 55.7
Maximum 23 10 25 25 14 97

GSEES Corporate Management in the New World Score
(Maximum = 97)

Majors Regionals Emerging Market
Regionals

Majors Regionals Emerging Market
Regionals  

Source: Company data, Copal Partners, Goldman Sachs Research estimates. 
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The increasing environmental and social demands on oil and gas companies 

Exhibit 48: Successful companies will face a wider range of stakeholders and expanding partnerships as well as traditional issues  

With projects available in 
most countries in the 
world, more than just 
traditional geological, 
technical and financial 
skills are needed for a 

company to consistently 
win projects, working 

within guidelines that are 
considered acceptable to 

all partners

Technical
- Operatorship
- Innovation
- Safety

Financial

- Project economics
- Potential portfolio fit
- Capital allocation process

Partners

- Ability to work across cultures
- Preferred partners of choice
- Open to new entrants

National Oil Company
(state-owned)

- Working relationships
- Ability to train staff
- Treat as equals

Geology
- Reserve estimates

NGOs
- Environmental groups
- Human rights activists

Contractors
- Local vs multinational
- One-offs or multi-project

contracts

Government officials

- Host government
- Neighbours
- Export routes

Local governments 
and communities

- Local government
- Community work
- Local employees

With projects available in 
most countries in the 
world, more than just 
traditional geological, 
technical and financial 
skills are needed for a 

company to consistently 
win projects, working 

within guidelines that are 
considered acceptable to 

all partners

Traditional issues such as 
geological and technical skills as 
well as financial backing and 
economic analysis will remain 
critical to maintaining access to 
traditional regions and projects

Working with diverse partners and 
contractors whilst building relationships 
with National Oil Companies will become 
an increasing pre-requisite for gaining 
access to Exploitation projects

Including all stakeholders, especially NGOs, local 
governments and communities are necessary to 
maintain long-term relationships and operations, whilst 
providing opportunities for further developments

Traditional issues

Expanding partnerships

Wider stakeholders

With projects available in 
most countries in the 
world, more than just 
traditional geological, 
technical and financial 
skills are needed for a 

company to consistently 
win projects, working 

within guidelines that are 
considered acceptable to 

all partners

Technical
- Operatorship
- Innovation
- Safety

Financial

- Project economics
- Potential portfolio fit
- Capital allocation process

Partners

- Ability to work across cultures
- Preferred partners of choice
- Open to new entrants

National Oil Company
(state-owned)
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- Ability to train staff
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- Reserve estimates
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- Human rights activists
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- One-offs or multi-project
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Government officials
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Local governments 
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With projects available in 
most countries in the 
world, more than just 
traditional geological, 
technical and financial 
skills are needed for a 

company to consistently 
win projects, working 

within guidelines that are 
considered acceptable to 

all partners

Traditional issues such as 
geological and technical skills as 
well as financial backing and 
economic analysis will remain 
critical to maintaining access to 
traditional regions and projects

Working with diverse partners and 
contractors whilst building relationships 
with National Oil Companies will become 
an increasing pre-requisite for gaining 
access to Exploitation projects

Including all stakeholders, especially NGOs, local 
governments and communities are necessary to 
maintain long-term relationships and operations, whilst 
providing opportunities for further developments

Traditional issues

Expanding partnerships

Wider stakeholders

 

Source: Goldman Sachs Research estimates. 
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GSEES Index �Management Diversity and Incentives� score 
The Majors and US Regionals perform best in the �Management Diversity and Incentives� category of the GSEES Index due to diversity at upper levels of Board 
and Management, and strategy linked to Health, Safety and the Environment (H,S&E). In the next tier, Statoil leads the European Regionals and PetroChina is 
also in this group. CEPSA, Norsk Hydro, Repsol and MOL and the remaining Emerging Market Regionals have the lowest scores. A detailed description of the 
criteria used to give a score to the companies in each of the metrics is shown on page 102. 

Exhibit 49: Company relative positioning in the GSEES Index Management Diversity and Incentives score 

Company
Board 

diversity

Senior 
management 

diversity

Management 
compensation 
disclosed and 
linked to HS&E

CEO 
Statement 
on HS&E

Senior 
management 
responsible 

for HS&E
Occidental 5 3 5 4 4 21
RD/Shell 5 5 5 4 2 21
BP 4 3 5 4 4 20
ChevronTexaco 4 5 3 4 4 20
ConocoPhillips 5 3 5 3 4 20
Marathon 5 5 3 3 4 20
ExxonMobil 5 2 3 4 4 18
Statoil 3 3 5 3 4 18
TOTAL 3 2 5 4 4 18
PetroChina 3 2 5 3 4 17
ENI 2 2 5 3 4 16
Amerada Hess 3 2 3 3 4 15
BG 3 3 3 4 2 15
OMV 1 2 5 3 4 15
CEPSA 3 3 3 3 1 13
CNOOC 3 2 3 1 4 13
Norsk Hydro 3 3 3 2 2 13
Petrobras 3 2 3 3 2 13
Lukoil 2 3 3 3 1 12
Repsol 1 1 3 3 4 12
Sinopec 3 3 3 1 1 11
MOL 3 2 3 1 1 10
Yukos 3 2 2 2 1 10
Average 3.3 2.7 3.7 3.0 3.0 15.7
Maximum 5 5 5 4 4 23

GSEES Index Management Diversity and 
Incentives Score 

(Maximum = 23)

Majors Regionals Emerging Market
Regionals

Company
Board 

diversity

Senior 
management 

diversity

Management 
compensation 
disclosed and 
linked to HS&E

CEO 
Statement 
on HS&E

Senior 
management 
responsible 

for HS&E
Occidental 5 3 5 4 4 21
RD/Shell 5 5 5 4 2 21
BP 4 3 5 4 4 20
ChevronTexaco 4 5 3 4 4 20
ConocoPhillips 5 3 5 3 4 20
Marathon 5 5 3 3 4 20
ExxonMobil 5 2 3 4 4 18
Statoil 3 3 5 3 4 18
TOTAL 3 2 5 4 4 18
PetroChina 3 2 5 3 4 17
ENI 2 2 5 3 4 16
Amerada Hess 3 2 3 3 4 15
BG 3 3 3 4 2 15
OMV 1 2 5 3 4 15
CEPSA 3 3 3 3 1 13
CNOOC 3 2 3 1 4 13
Norsk Hydro 3 3 3 2 2 13
Petrobras 3 2 3 3 2 13
Lukoil 2 3 3 3 1 12
Repsol 1 1 3 3 4 12
Sinopec 3 3 3 1 1 11
MOL 3 2 3 1 1 10
Yukos 3 2 2 2 1 10
Average 3.3 2.7 3.7 3.0 3.0 15.7
Maximum 5 5 5 4 4 23

GSEES Index Management Diversity and 
Incentives Score 

(Maximum = 23)

Majors Regionals Emerging Market
Regionals

Majors Regionals Emerging Market
Regionals  

Source: Company data, Copal Partners, Goldman Sachs Research estimates. 
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Diversity among the Board and senior executives 

Exhibit 50: Company summary of Board and senior executive composition 

Specific Role

Company No. Females % Minorities* % Non-
exec % No. Females % Minorities* % Disclose Link to E,H&S 

Performance

Board Member or 
Executive Role for 

E,H&S
Amerada Hess 11 1 9% n/a n/a 8 73% 13 0 0% 0 0% # n/a VP E,H&S
BG 14 1 7% 0 0% 8 57% 13 1 8% 0 0% # n/a "
BP 17 1 6% 1 6% 9 53% 10 2 20% 0 0% # # Ethics
Cepsa 21 1 5% n/a n/a 16 76% 9 1 11% 0 0% # n/a No evidence
ChevronTexaco 14 1 7% 1 7% 12 86% 12 3 25% 1 8% # " VP E,H&S
CNOOC 8 0 0% 2 25% 3 38% 6 0 0% 0 0% # n/a H,S&E
ConocoPhillips 16 3 19% 1 6% 12 75% 12 1 8% 0 0% # # VP E,H&S
ENI 8 0 0% 0 0% 5 63% 6 0 0% 0 0% # # VP E,H&S
ExxonMobil 12 3 25% 1 8% 10 83% 4 0 0% 0 0% # n/a VP E,H&S
Lukoil 10 0 0% 0 0% 5 50% 19 1 5% 0 0% # n/a n/a
Marathon 11 1 9% 2 18% 9 82% 14 1 7% 2 14% # " VP E,H&S
MOL 11 1 9% 0 0% 8 73% 12 0 0% 0 0% # n/a n/a
Norsk Hydro 9 3 33% 0 0% 4 44% 12 1 8% 0 0% # n/a "
Occidental 12 1 8% 2 17% 10 83% 17 0 0% 1 6% # # VP E,H&S
OMV 14 0 0% n/a n/a 9 64% 4 0 0% 0 0% # # HSE representative
Petrobras 9 1 11% 0 0% 7 78% 7 0 0% 0 0% # n/a "
PetroChina 12 0 0% 1 8% 6 50% 8 0 0% 0 0% # # n/a
Repsol 13 0 0% n/a n/a 9 69% 18 0 0% n/a n/a # " Corporate Director
RDShell 17 3 18% 2 12% 14 82% 8 2 25% 1 13% # # "
Sinopec 13 1 8% 0 0% 9 69% 4 1 25% 0 0% # n/a n/a
Statoil 9 4 44% 0 0% 4 44% 16 1 6% 0 0% # # VP E,H&S
TOTAL 18 1 6% 0 0% 16 89% 28 0 0% 0 0% # # Senior VP E,H&S
Yukos 10 1 10% 0 0% 8 80% 7 0 0% 0 0% " n/a n/a

n/a = not available
* In the case of CNOOC, PetroChina, Petrobras, PetroChina, Sinopec non-Nationals and non-Caucasian; for all others non-Caucasian

CompensationBoard Senior Executives

Norsk Hydro and Statoil score best, reflecting 
Scandinavian diversity trends, whilst 
ExxonMobil, ConocoPhillips and RD/Shell are 
next best

We could not find any link between HSE 
performance and compensation for 
ChevronTexaco, Repsol and Marathon

RD/Shell, ChevronTexaco and BP 
stand out; Europeans ahead of the US 
on this metric

Specific Role

Company No. Females % Minorities* % Non-
exec % No. Females % Minorities* % Disclose Link to E,H&S 

Performance

Board Member or 
Executive Role for 

E,H&S
Amerada Hess 11 1 9% n/a n/a 8 73% 13 0 0% 0 0% # n/a VP E,H&S
BG 14 1 7% 0 0% 8 57% 13 1 8% 0 0% # n/a "
BP 17 1 6% 1 6% 9 53% 10 2 20% 0 0% # # Ethics
Cepsa 21 1 5% n/a n/a 16 76% 9 1 11% 0 0% # n/a No evidence
ChevronTexaco 14 1 7% 1 7% 12 86% 12 3 25% 1 8% # " VP E,H&S
CNOOC 8 0 0% 2 25% 3 38% 6 0 0% 0 0% # n/a H,S&E
ConocoPhillips 16 3 19% 1 6% 12 75% 12 1 8% 0 0% # # VP E,H&S
ENI 8 0 0% 0 0% 5 63% 6 0 0% 0 0% # # VP E,H&S
ExxonMobil 12 3 25% 1 8% 10 83% 4 0 0% 0 0% # n/a VP E,H&S
Lukoil 10 0 0% 0 0% 5 50% 19 1 5% 0 0% # n/a n/a
Marathon 11 1 9% 2 18% 9 82% 14 1 7% 2 14% # " VP E,H&S
MOL 11 1 9% 0 0% 8 73% 12 0 0% 0 0% # n/a n/a
Norsk Hydro 9 3 33% 0 0% 4 44% 12 1 8% 0 0% # n/a "
Occidental 12 1 8% 2 17% 10 83% 17 0 0% 1 6% # # VP E,H&S
OMV 14 0 0% n/a n/a 9 64% 4 0 0% 0 0% # # HSE representative
Petrobras 9 1 11% 0 0% 7 78% 7 0 0% 0 0% # n/a "
PetroChina 12 0 0% 1 8% 6 50% 8 0 0% 0 0% # # n/a
Repsol 13 0 0% n/a n/a 9 69% 18 0 0% n/a n/a # " Corporate Director
RDShell 17 3 18% 2 12% 14 82% 8 2 25% 1 13% # # "
Sinopec 13 1 8% 0 0% 9 69% 4 1 25% 0 0% # n/a n/a
Statoil 9 4 44% 0 0% 4 44% 16 1 6% 0 0% # # VP E,H&S
TOTAL 18 1 6% 0 0% 16 89% 28 0 0% 0 0% # # Senior VP E,H&S
Yukos 10 1 10% 0 0% 8 80% 7 0 0% 0 0% " n/a n/a

n/a = not available
* In the case of CNOOC, PetroChina, Petrobras, PetroChina, Sinopec non-Nationals and non-Caucasian; for all others non-Caucasian

CompensationBoard Senior Executives

Norsk Hydro and Statoil score best, reflecting 
Scandinavian diversity trends, whilst 
ExxonMobil, ConocoPhillips and RD/Shell are 
next best

We could not find any link between HSE 
performance and compensation for 
ChevronTexaco, Repsol and Marathon

RD/Shell, ChevronTexaco and BP 
stand out; Europeans ahead of the US 
on this metric

 

Source: Company data, Copal Partners. 
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GSEES Index �Investment in the Future� score 
TOTAL has the highest score in this category, leading the Majors at the top. BP is an exception with relatively poor investment in 
both social projects and R&D, relative to capex and cash flow respectively. The Regionals are led by Norsk Hydro and Sinopec 
has the highest score amongst the Emerging Market Regionals. Many companies have a score of 2 points due to lack of disclosure. 
A detailed description of the criteria used to give a score to the companies in each of the metrics is shown on page 103. 

Exhibit 51: Company relative positioning in the GSEES Index �Investment in the Future� score 

Company Social 
Investment

R&D 
Investment

TOTAL 5 5 10
ChevronTexaco 5 3 8
ExxonMobil 4 4 8
RD/Shell 4 4 8
ConocoPhillips 3 4 7
Norsk Hydro 2 5 7
BP 3 3 6
ENI 3 3 6
MOL 5 1 6
OMV 1 5 6
Repsol 2 4 6
Sinopec 2 4 6
BG 3 2 5
Statoil 1 4 5
PetroChina 1 3 4
CNOOC 1 2 3
Petrobras 2 1 3
Amerada Hess 1 1 2
CEPSA 1 1 2
Lukoil 1 1 2
Marathon 1 1 2
Occidental 1 1 2
Yukos 1 1 2
Average 2.3 2.7 5.0
Maximum 5 5 10

GSEES Index Investment in the Future Score
(Maximum = 10)

Majors Regionals Emerging Market
Regionals

Company Social 
Investment

R&D 
Investment

TOTAL 5 5 10
ChevronTexaco 5 3 8
ExxonMobil 4 4 8
RD/Shell 4 4 8
ConocoPhillips 3 4 7
Norsk Hydro 2 5 7
BP 3 3 6
ENI 3 3 6
MOL 5 1 6
OMV 1 5 6
Repsol 2 4 6
Sinopec 2 4 6
BG 3 2 5
Statoil 1 4 5
PetroChina 1 3 4
CNOOC 1 2 3
Petrobras 2 1 3
Amerada Hess 1 1 2
CEPSA 1 1 2
Lukoil 1 1 2
Marathon 1 1 2
Occidental 1 1 2
Yukos 1 1 2
Average 2.3 2.7 5.0
Maximum 5 5 10

GSEES Index Investment in the Future Score
(Maximum = 10)

Majors Regionals Emerging Market
Regionals

Majors Regionals Emerging Market
Regionals  

Source: Company data, Copal Partners, Goldman Sachs Research estimates. 
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The industry makes relatively small social investments 
Social investments typically involve spending within local communities in countries in which the companies are producing oil and gas. Examples of the 
infrastructure and services provided include schools and education, hospitals and health services, roads, water, heating and electricity. 

Exhibit 52: Social investments relative to capex 
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Group social investment data not available for Amerada Hess, Cepsa, CNOOC, Lukoil, Marathon, MOL, Occidental, OMV, PetroChina, Statoil, Yukos. 
Note: Norsk Hydro data includes Aluminium and Agriculture Divisions. 

Source: Company data. 
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TOTAL is a stand-out for R&D expenditure 

Exhibit 53: Research and development expenditure as a percentage of cash flow 
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need for technological 
innovation to develop 
progressively more 
complex oil and gas 
fields and more 
environmentally 
friendly products

 
Group R&D investment data not available for Amerada Hess, CEPSA, Lukoil, Marathon, MOL, Occidental, Petrobras and Yukos. 
Note: Norsk Hydro data includes Aluminium and Agriculture Divisions. 

Source: Company data. 
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GSEES Index Workforce score 
ExxonMobil leads the pack on Workforce score within the GSEES Index, with the other Majors and Statoil close behind due to diversity in the workforce, high 
wages and efficient use of employees. There is a significant jump down in scores to Norsk Hydro, leading the Regionals, and the Emerging Market Regionals, led 
by CNOOC and Petrobras. A detailed description of the criteria used to give a score to the companies in each of the metrics is shown on page 104. 

Exhibit 54: Company relative positioning in the GSEES Index Workforce score 

Company Diversity 
disclosure

Diversity 
performance

Employees 
relative to 

GCI

Payroll 
relative to 

cash flow pre-
payroll

Payroll 
relative to 
employees

ExxonMobil 5 5 4 4 5 23
BP 4 5 5 4 4 22
ChevronTexaco 5 5 3 3 3 19
RD/Shell 4 3 5 4 3 19
Statoil 4 4 3 4 4 19
TOTAL 4 4 3 5 3 19
Norsk Hydro 2 3 2 5 4 16
Marathon 2 3 2 5 3 15
BG 2 3 3 2 3 13
CNOOC 2 2 2 2 5 13
ENI 2 2 4 3 2 13
Petrobras 4 3 2 2 2 13
OMV 3 3 4 1 1 12
Repsol 2 2 4 2 2 12
Sinopec 2 3 2 3 2 12
Amerada Hess 2 2 5 1 1 11
ConocoPhillips 2 3 4 1 1 11
PetroChina 2 2 2 2 2 10
CEPSA 2 3 2 1 1 9
Occidental 2 2 3 1 1 9
Lukoil 2 3 1 1 1 8
MOL 2 3 1 1 1 8
Yukos 2 2 1 1 1 7
Average 2.7 3.0 2.9 2.5 2.4 13.6
Maximum 5 5 5 5 5 25

GSEES Index Workforce Score
(Maximum = 25)

Company Diversity 
disclosure

Diversity 
performance

Employees 
relative to 

GCI

Payroll 
relative to 

cash flow pre-
payroll

Payroll 
relative to 
employees

ExxonMobil 5 5 4 4 5 23
BP 4 5 5 4 4 22
ChevronTexaco 5 5 3 3 3 19
RD/Shell 4 3 5 4 3 19
Statoil 4 4 3 4 4 19
TOTAL 4 4 3 5 3 19
Norsk Hydro 2 3 2 5 4 16
Marathon 2 3 2 5 3 15
BG 2 3 3 2 3 13
CNOOC 2 2 2 2 5 13
ENI 2 2 4 3 2 13
Petrobras 4 3 2 2 2 13
OMV 3 3 4 1 1 12
Repsol 2 2 4 2 2 12
Sinopec 2 3 2 3 2 12
Amerada Hess 2 2 5 1 1 11
ConocoPhillips 2 3 4 1 1 11
PetroChina 2 2 2 2 2 10
CEPSA 2 3 2 1 1 9
Occidental 2 2 3 1 1 9
Lukoil 2 3 1 1 1 8
MOL 2 3 1 1 1 8
Yukos 2 2 1 1 1 7
Average 2.7 3.0 2.9 2.5 2.4 13.6
Maximum 5 5 5 5 5 25

GSEES Index Workforce Score
(Maximum = 25)

 

Source: Company data, Copal Partners, Goldman Sachs Research estimates. 
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Diversity and size of labour force 
Exhibit 55: Number of people employed in the oil and gas industry  
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The number of people employed in the oil and gas industry has decreased 
significantly over the past 25 years, according to the International Labour 
Organisation in a report published at the start of 2002. In the US, 
employment slumped from a peak in 1981 of 1.87 mn workers to 1.35 mn in 
1999. Another 70,000 jobs were lost in 1999, even though oil prices rose to 
US$25/bl at the end of the year. Most of the decline in employment has come 
from the E&P (exploration and production) sector; in contrast the number of 
jobs in retail has stayed almost flat. 

Oil and gas contractors are a large proportion of the workforce. For example, 
in the UK, around 60% of 382,000 jobs in the offshore oil and gas sector are 
contractors. These jobs are highly vulnerable to E&P industry consolidation 
and economic downturn. Although there are no world employment data for 
oil and gas production, historically millions have been employed and what 
data there are shows a marked downward trend. 

Exhibit 56: Percentage of oil and gas employees that are female  

Company Senior 
Leaders

Managers Supervisors / 
Professionals

All 
Employees

New 
Graduates

BP 13 38
Chevron 24 31 30 34

ExxonMobil 18 29 31 36
Norsk Hydro 15

OMV 17
Petrobras 8 12
RDShell 8 10 19
Statoil 23 31 33
TOTAL 24 30  

 

 

In the UK in 2002, 44% of all people employed in the general workforce, 
29% of corporate managers and 40% of professionals were women. Of the 
professionals, 22% of those in science and technology were women, as were 
25% of process, plant and machine operatives.  

In the US in 2002, 47% of all people employed and 55% of all professionals 
were women. Of the professionals, 11% of engineers were women and 31% 
of mathematical and computer scientists were women. 27% of engineering 
and science technicians and 35% of machine operators were women. 

Source: Company data, US Energy Information Administration, UK Labour Force Survey, US Bureau of Labour Statistics, Independent Petroleum Association of America, Goldman Sachs Research 
estimates. 
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The industry continues to employ fewer people relative to its assets 

Exhibit 57: Number of people employed relative to asset base 
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CEPSA, Marathon and Norsk Hydro stand out with well 
above average staffing levels. The data for Norsk Hydro 
includes the Aluminium and Agriculture businesses.

Between the Majors, Shell and BP are close 
to the industry average while Chevron and 
Exxon are below and TOTAL is above.

The industry has consistently 
employed less people per US$ 
invested between 1998 and 
2002. This is due to a focus on 
cost cutting, the impact of new 
technologies and disposals of 
non-core downstream 
businesses, in our view

Average = 0.65 employees per US$ mn GCI
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CEPSA, Marathon and Norsk Hydro stand out with well 
above average staffing levels. The data for Norsk Hydro 
includes the Aluminium and Agriculture businesses.

Between the Majors, Shell and BP are close 
to the industry average while Chevron and 
Exxon are below and TOTAL is above.

The industry has consistently 
employed less people per US$ 
invested between 1998 and 
2002. This is due to a focus on 
cost cutting, the impact of new 
technologies and disposals of 
non-core downstream 
businesses, in our view

Average = 0.65 employees per US$ mn GCI

 
Companies rate well for being close to average, neither under- or over-staffed. 
Group employee data not available for Lukoil, MOL and Yukos. PetroChina and CNOOC have 4.9 and 7.1 employees per million US$ of gross cash invested, respectively 
Note: Norsk Hydro data includes Aluminium and Agriculture Divisions. 

Source: Company data, Goldman Sachs Research estimates. 
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The average industry employee costs US$51,000 per annum 

Exhibit 58:  Payroll costs (US$ �000 per employee) 
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Average = US$51,000 per employee

The Chinese Oils stand out for 
having low payroll costs, due to 
the low cost of labour in China. 
We have adjusted their wages 
for the GSES Index score by a 
factor of 4.65 to reflect the 
Purchasing Power Parity, as 
shown by the bars with black 
borders.
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High social costs make Norwegian 
employees more expensive than the 
industry average

TOTAL and ENI have 
a high number of 
employees but low 
spend per head

Average = US$51,000 per employee

The Chinese Oils stand out for 
having low payroll costs, due to 
the low cost of labour in China. 
We have adjusted their wages 
for the GSES Index score by a 
factor of 4.65 to reflect the 
Purchasing Power Parity, as 
shown by the bars with black 
borders.
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High social costs make Norwegian 
employees more expensive than the 
industry average

TOTAL and ENI have 
a high number of 
employees but low 
spend per head

Average = US$51,000 per employee

The Chinese Oils stand out for 
having low payroll costs, due to 
the low cost of labour in China. 
We have adjusted their wages 
for the GSES Index score by a 
factor of 4.65 to reflect the 
Purchasing Power Parity, as 
shown by the bars with black 
borders.

 
Data from company Annual Reports and includes all employee payroll costs (including wages and salaries, social security costs and pension costs)  
Group payroll data not available for Amerada Hess, CEPSA, ConocoPhillips, Lukoil, MOL, Occidental, OMV and Yukos. 
Norsk Hydro data includes Aluminium and Agriculture Divisions. 
Industry average excludes PetroChina, Sinopec and ExxonMobil 

Source: Company data, Goldman Sachs Research estimates. 
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Similar levels of distribution to employees among the Majors 

Exhibit 59: Payroll costs as a % of cash flow pre-payroll 
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Similar levels of distribution to 
employees amongst the Majors

Marathon, Norsk Hydro and TOTAL 
distribute more cash flow in payroll 
than any other company

On average, the industry 
distributes 27% of pre-
payroll post tax cash flow 
from operations to 
employees
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Similar levels of distribution to 
employees amongst the Majors

Marathon, Norsk Hydro and TOTAL 
distribute more cash flow in payroll 
than any other company

On average, the industry 
distributes 27% of pre-
payroll post tax cash flow 
from operations to 
employees

 
Group payroll data not available for Amerada Hess, CEPSA, ConocoPhillips, Lukoil, MOL, Occidental, OMV and Yukos. 
Note: Norsk Hydro data includes Aluminium and Agriculture Divisions. 

Source: Company data, Goldman Sachs Research estimates. 
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GSEES Index Safety score 
ExxonMobil�s score for Safety in the GSEES Index stands out, along with BP and RD/Shell. Conversely, TOTAL appears to have 
a very poor safety record, below some Emerging Market Regionals. The Regionals have mixed performances, with good scores for 
Marathon, Statoil and Norsk Hydro and low scores for Repsol, CEPSA and ConocoPhillips, mostly due to lack of disclosure. A 
detailed description of the criteria used to give a score to the companies in each of the metrics is shown on page 105. 

Exhibit 60: Company relative positioning in the GSEES Index Safety score 

Company Fatalities 
(employees & 
contractors)

LTI 
frequency

Change in LTI 
frequency

TRC 
frequency

Change in 
TRC 

frequency

ExxonMobil 4 5 4 5 5 23
BP 3 5 5 4 4 21
RD/Shell 2 4 5 5 5 21
Statoil 4 4 4 3 3 18
Marathon 1 5 4 3 4 17
Norsk Hydro 4 4 2 3 4 17
BG 4 5 5 1 1 16
Occidental 1 4 2 4 3 14
ChevronTexaco 3 1 1 4 4 13
OMV 1 3 3 3 3 13
Petrobras 3 4 4 1 1 13
ENI 3 3 4 1 1 12
MOL 4 3 3 1 1 12
Amerada Hess 4 2 3 1 1 11
CNOOC 5 1 1 1 1 9
TOTAL 3 1 1 2 2 9
ConocoPhillips 1 1 1 3 2 8
PetroChina 3 1 1 1 1 7
CEPSA 1 1 1 1 1 5
Lukoil 1 1 1 1 1 5
Repsol 1 1 1 1 1 5
Sinopec 1 1 1 1 1 5
Yukos 1 1 1 1 1 5
Average 2.5 2.7 2.5 2.2 2.2 12.1
Maximum 5 5 5 5 5 25

GSEES Index Safety Score
(Maximum = 25)

Majors Regionals Emerging Market
Regionals

Company Fatalities 
(employees & 
contractors)

LTI 
frequency

Change in LTI 
frequency

TRC 
frequency

Change in 
TRC 

frequency

ExxonMobil 4 5 4 5 5 23
BP 3 5 5 4 4 21
RD/Shell 2 4 5 5 5 21
Statoil 4 4 4 3 3 18
Marathon 1 5 4 3 4 17
Norsk Hydro 4 4 2 3 4 17
BG 4 5 5 1 1 16
Occidental 1 4 2 4 3 14
ChevronTexaco 3 1 1 4 4 13
OMV 1 3 3 3 3 13
Petrobras 3 4 4 1 1 13
ENI 3 3 4 1 1 12
MOL 4 3 3 1 1 12
Amerada Hess 4 2 3 1 1 11
CNOOC 5 1 1 1 1 9
TOTAL 3 1 1 2 2 9
ConocoPhillips 1 1 1 3 2 8
PetroChina 3 1 1 1 1 7
CEPSA 1 1 1 1 1 5
Lukoil 1 1 1 1 1 5
Repsol 1 1 1 1 1 5
Sinopec 1 1 1 1 1 5
Yukos 1 1 1 1 1 5
Average 2.5 2.7 2.5 2.2 2.2 12.1
Maximum 5 5 5 5 5 25

GSEES Index Safety Score
(Maximum = 25)

Majors Regionals Emerging Market
Regionals

Majors Regionals Emerging Market
Regionals  

Source: Company data, Copal Partners, Goldman Sachs Research estimates. 
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Majors tightly grouped on total recordable case frequency 

Exhibit 61: Total recordable case frequency (total reportable cases = fatalities + lost workday cases + restricted workday cases + medical treatment cases) 
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With the exception of ConocoPhillips and OMV 
(1998-2000), the industry appears to be 
achieving a downward trend in total recordable 
case frequency
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Performance appears to 
have worsened as a result 
of the merger

Norsk Hydro and 
Statoil are the 
best improvers in 
the industry

Likely to be affected by the 
Toulouse explosion, but still 
worryingly high

The Majors are tightly grouped, and 
ahead of the Regionals, with RD/Shell 
and ExxonMobil leading

With the exception of ConocoPhillips and OMV 
(1998-2000), the industry appears to be 
achieving a downward trend in total recordable 
case frequency

 
Data for ChevronTexaco, ConocoPhillips, ExxonMobil, Marathon and Occidental cover only company employees, whilst other company data include contractors. In general, TRC frequency is higher for contractors than 
employees, hence we believe that the data for these companies are underestimates. 
TRCF data not available for Amerada Hess, BG, CEPSA, CNOOC, ENI, Lukoil, MOL, Petrobras, PetroChina, Repsol, Sinopec and Yukos. 
Note: Norsk Hydro data includes Aluminium and Agriculture Divisions. 

Source: Company data, Goldman Sachs Research estimates. 
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BP, ExxonMobil and BG have the lowest lost time injury frequency 

Exhibit 62: Lost time injury frequency (Lost time injuries = fatalities + lost workday cases) 

0

2

4

6

8

10

12

14

Am
er

ad
a 

H
es

s

BG B
P

EN
I

Ex
xo

nM
ob

il

M
ar

at
ho

n

M
O

L

N
or

sk
 H

yd
ro

O
cc

id
en

ta
l

O
M

V

Pe
tro

br
as

R
D

Sh
el

l

S
ta

to
il

Lo
st

 ti
m

e 
in

ju
rie

s 
/ m

n 
ho

ur
s

1998 1999 2000 2001 2002

Amerada Hess is a standout 
poor performer

Industry leaders 
with declining 
trends

Big improvers over the last 
three years, but performance 
still very poor

Norsk Hydro on a 
declining trend 
since 2000 and 
significantly ahead 
of Statoil

Occidental is the only 
company with a consistently 
increasing trend between 
1998 and 2002

The impact of 
the demerger

0

2

4

6

8

10

12

14

Am
er

ad
a 

H
es

s

BG B
P

EN
I

Ex
xo

nM
ob

il

M
ar

at
ho

n

M
O

L

N
or

sk
 H

yd
ro

O
cc

id
en

ta
l

O
M

V

Pe
tro

br
as

R
D

Sh
el

l

S
ta

to
il

Lo
st

 ti
m

e 
in

ju
rie

s 
/ m

n 
ho

ur
s

1998 1999 2000 2001 2002

Amerada Hess is a standout 
poor performer

Industry leaders 
with declining 
trends

Big improvers over the last 
three years, but performance 
still very poor

Norsk Hydro on a 
declining trend 
since 2000 and 
significantly ahead 
of Statoil

Occidental is the only 
company with a consistently 
increasing trend between 
1998 and 2002

The impact of 
the demerger

 
Data for Amerada Hess, ExxonMobil, Marathon, Hydro and Occidental cover only company employees, whilst other company data include contractors. In general, LTI frequency is higher for contractors than employees, 
hence we believe that the data for these companies are underestimates. MOL's LTI is defined as an injury that requires greater than three days off work, whilst all other companies require only one day off work. 
LTIF data not available for CEPSA, ChevronTexaco, CNOOC, ConocoPhillips, Lukoil, PetroChina, Repsol, Sinopec, TOTAL and Yukos. 
Note: Norsk Hydro data is for the Oil & Energy Division only. 

Source: Company data, Goldman Sachs Research estimates. 
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Shell stands out for a high level of fatalities versus its peers 

Exhibit 63: Fatalities 
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A huge improvement but still 
behind ExxonMobil

RD/Shell stands out particularly for 
deaths amongst contractors on an 
absolute basis, even despite the 
size of the company. Employee 
deaths are still high relative to the 
other Majors. PetroChina is also a 
laggard

TOTAL�s 2001 data 
is skewed by the 
Toulouse explosion 
which claimed 29 
lives

There is a significantly lower number of 
fatalities amongst oil company employees 
than amongst contractors. Where data was 
available, there was one employee fatality 
for every 3 contractors in 2002
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A huge improvement but still 
behind ExxonMobil

RD/Shell stands out particularly for 
deaths amongst contractors on an 
absolute basis, even despite the 
size of the company. Employee 
deaths are still high relative to the 
other Majors. PetroChina is also a 
laggard

TOTAL�s 2001 data 
is skewed by the 
Toulouse explosion 
which claimed 29 
lives

There is a significantly lower number of 
fatalities amongst oil company employees 
than amongst contractors. Where data was 
available, there was one employee fatality 
for every 3 contractors in 2002

 
Bars with black borders highlight, where the information is disclosed, the same statistic but for employees only, rather than employees plus contractors 
Fatalities data not available for CEPSA, Lukoil, Occidental, OMV, Repsol, Sinopec and Yukos. 
Note: Norsk Hydro data includes Aluminium and Agriculture Divisions. 

Source: Company data. 
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GSEES Index Transparency score 
BP and RD/Shell have the maximum possible score for Transparency in our GSEES Index with exceptional performance on all 
metrics. Statoil and ExxonMobil follow close behind. In contrast TOTAL and ChevronTexaco are towards the bottom. The 
Emerging Market Regionals have the lowest scores along with Marathon and CEPSA. A detailed description of the criteria used to 
give a score to the companies in each of the metrics is shown on page 106. 

Exhibit 64: Company relative positioning in the GSEES Index Transparency score 

Company Quality of 
HSE 

disclosure

History of 
HS&E report

Independent 
audit on HS&E 

report

BP 5 5 4 14
RD/Shell 5 5 4 14
Statoil 4 5 4 13
ExxonMobil 5 5 2 12
Amerada Hess 2 5 4 11
ConocoPhillips 3 4 4 11
Repsol 2 5 4 11
BG 3 3 4 10
ENI 3 3 4 10
MOL 3 5 2 10
Norsk Hydro 4 4 2 10
OMV 3 5 2 10
Occidental 2 5 2 9
TOTAL 4 3 2 9
ChevronTexaco 4 2 2 8
CNOOC 2 4 2 8
PetroChina 2 4 2 8
Sinopec 2 4 2 8
Marathon 2 3 2 7
Petrobras 3 2 2 7
Yukos 1 2 2 5
CEPSA 1 1 2 4
Lukoil 1 1 2 4
Average 2.9 3.7 2.7 9.3
Maximum 5 5 4 14

GSEES Index Transparency Score
(Maximum = 14)

Majors Regionals Emerging Market
Regionals

Company Quality of 
HSE 

disclosure

History of 
HS&E report

Independent 
audit on HS&E 

report

BP 5 5 4 14
RD/Shell 5 5 4 14
Statoil 4 5 4 13
ExxonMobil 5 5 2 12
Amerada Hess 2 5 4 11
ConocoPhillips 3 4 4 11
Repsol 2 5 4 11
BG 3 3 4 10
ENI 3 3 4 10
MOL 3 5 2 10
Norsk Hydro 4 4 2 10
OMV 3 5 2 10
Occidental 2 5 2 9
TOTAL 4 3 2 9
ChevronTexaco 4 2 2 8
CNOOC 2 4 2 8
PetroChina 2 4 2 8
Sinopec 2 4 2 8
Marathon 2 3 2 7
Petrobras 3 2 2 7
Yukos 1 2 2 5
CEPSA 1 1 2 4
Lukoil 1 1 2 4
Average 2.9 3.7 2.7 9.3
Maximum 5 5 4 14

GSEES Index Transparency Score
(Maximum = 14)

Majors Regionals Emerging Market
Regionals

Majors Regionals Emerging Market
Regionals  

Source: Company data, Copal Partners, Goldman Sachs Research estimates. 
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 76 120 projects to change the world; the key differentiating factor in the medium term 

 77 A total of 18 mnboepd of oil and gas in 2012 from 120 Projects 

 78 Company share of Top 120 Projects oil and gas reserves 

 79 Company share of Top 120 Projects reserves in OECD / non-OECD 

 80 Company share of Top 120 Projects reserves split by Win Zone 

 81 Heavy oil is not carbon friendly; ConocoPhillips and TOTAL most exposed 

Impact on gaining new legacy assets �
The key differentiating factor in the medium term
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120 projects to change the world: the key differentiating factor in the medium term 

Exhibit 65: The next generation of legacy assets after the �Top 50 Projects� 
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HorizonSyncrude extn

Cold Lake

Deimos

Angostura

Kalamkas

Yucal Placer

Surmont

HamacaCerro Negro
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Prudhoe Bay gas

NLNG 4,5,6

ALNG 1, 2
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Ras Gas 2,3
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The expansion reflects continuing exploration success, 
access to existing resource held by National Oil Companies 
and the commercialisation/development of new technologies 
such as LNG, GTL and heavy oil upgrading

The reserves of the Top 120 Projects are split roughly 60/40 
between oil and gas. Over 80% of the reserves are located in 
non-OECD countries, with the FSU and Caspian 
representing over one third of the total reserves.

We expect that the Top 50 Projects will have finding and 
development (F&D) costs of US$2.3/boe, versus industry 
average F&D costs of US$4.6/boe

We can see eight new legacy zones developing; Canada 
heavy oil, Gulf of Mexico, Trinidad/Venezuela, offshore 
Brazil, West Africa, Middle East/Egypt, the Caspian and 
Australia

 

Source: Source: Company data, Goldman Sachs Research estimates. 



 

 

Global Energy 

 Goldman Sachs Global Investment Research - February 24, 2004 77 

A total of 18 mnboepd of oil and gas in 2012 from 120 Projects 
Exhibit 66: Production split by oil and gas Exhibit 67: Production split by OECD / non-OECD
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Exhibit 68:  Production split by Win Zone Exhibit 69: Production split by company type
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Company share of Top 120 Projects oil and gas reserves 

Exhibit 70: Company by company oil and gas reserves from the Top 120 projects 
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Oil Gas

BP and RD/Shell have similar levels of 
gas bias and the highest levels of the 
majors. ChevronTexaco is the next most 
exposed

Both Norsk Hydro and Statoil are 
focussed more on oil, offsetting the 
already long duration gas assets in their 
current domestic portfolios

BG and Repsol�s new 
legacy assets are more 
gas-biased than the rest 
of the industry
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Oil Gas

BP and RD/Shell have similar levels of 
gas bias and the highest levels of the 
majors. ChevronTexaco is the next most 
exposed

Both Norsk Hydro and Statoil are 
focussed more on oil, offsetting the 
already long duration gas assets in their 
current domestic portfolios

BG and Repsol�s new 
legacy assets are more 
gas-biased than the rest 
of the industry

 

Source: Company data, Goldman Sachs Research estimates. 
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Company share of Top 120 Projects reserves in OECD / non-OECD 

Exhibit 71: Top 120 Projects reserves split between OECD and non-OECD 
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non-OECD OECD

The other Majors, ex-TOTAL, have a 
greater dependency on OECD countries 
reflecting attempts to sustain operations 
in existing legacy areas

Excluding Petrobras, whose projects are all in its 
home country of Brazil, TOTAL, ENI and BG have 
the largest share of reserves in non-OECD 
countries. This results from a focus on Kazakhstan 
for BG and ENI, and West Africa for TOTAL

Repsol is heavily reliant on a limited 
number of projects in Latin America

Over 80% of the new legacy assets reserves are in 
non-OECD countries
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non-OECD OECD

The other Majors, ex-TOTAL, have a 
greater dependency on OECD countries 
reflecting attempts to sustain operations 
in existing legacy areas

Excluding Petrobras, whose projects are all in its 
home country of Brazil, TOTAL, ENI and BG have 
the largest share of reserves in non-OECD 
countries. This results from a focus on Kazakhstan 
for BG and ENI, and West Africa for TOTAL

Repsol is heavily reliant on a limited 
number of projects in Latin America

Over 80% of the new legacy assets reserves are in 
non-OECD countries

 

Source: Company data, Goldman Sachs Research estimates. 
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Company share of Top 120 Projects reserves split by Win Zone 

Exhibit 72: Top 120 Projects reserves split by Win Zone 
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Deepwater Exploitation Gas Heavy oil Traditional

We have split the Top 120 Projects into five 
Win Zones:

- Deepwater: In water depths greater than 
300 metres.
- Exploitation: Fields that have already 
been discovered by National Oil Companies 
that are offered for development.
- Gas: Fields that hold predominantly gas.
- Heavy oil: Projects in Canada and 
Venezuela that develop heavy oil reserves 
in the form of bitumen and upgraders are 
used to create light sweet crude oil.
- Traditional: Projects in traditional areas or 
traditional-style developments in non-
traditional areas.

BP has no exposure to either 
Heavy oil or Traditional projects

The Majors, excluding BP, have 
the most balanced portfolios by 
Win Zone; because of their size 
these companies can have 
stakes in a large number and 
wide variety of projects.
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Deepwater Exploitation Gas Heavy oil Traditional

We have split the Top 120 Projects into five 
Win Zones:

- Deepwater: In water depths greater than 
300 metres.
- Exploitation: Fields that have already 
been discovered by National Oil Companies 
that are offered for development.
- Gas: Fields that hold predominantly gas.
- Heavy oil: Projects in Canada and 
Venezuela that develop heavy oil reserves 
in the form of bitumen and upgraders are 
used to create light sweet crude oil.
- Traditional: Projects in traditional areas or 
traditional-style developments in non-
traditional areas.

BP has no exposure to either 
Heavy oil or Traditional projects

The Majors, excluding BP, have 
the most balanced portfolios by 
Win Zone; because of their size 
these companies can have 
stakes in a large number and 
wide variety of projects.

 

Source: Company data, Goldman Sachs Research estimates. 
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Heavy oil is not carbon friendly; ConocoPhillips and TOTAL most exposed 
Canada and Venezuela dominate the world�s heavy oil resources. Both hold about 300bnbls of recoverable reserves, similar in size 
to the recoverable reserves of Saudi Arabia. Developed reserves in both regions are about 10bnbls and are primarily in Venezuela�s 
Orinoco belt and Athabasca in Canada. 

Exhibit 73: Exposure to new heavy oil projects Exhibit 74:  Heavy oil carbon emissions 
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TOTAL, ConocoPhillips and ExxonMobil have the 
largest exposure to the Top 90 Projects heavy oil 
reserves. On a relative basis, ConocoPhillips is most 
exposed to heavy oil projects  

 

Heavy oil reserves can be developed via either mining or drilling. In 
Venezuela, due to reservoir depths, drilling is the only option but in 
Canada both mining and drilling operations can be utilised.

Drilling operations are the most environmentally friendly. Steam
assisted gravity drainage (SAGD) drilling operations, which rely on 
the generation of 230 degree centigrade steam to improve the flow 
characteristics of the heavy oil, consume natural gas and generate 
the largest CO2 emissions.

A carbon emission charge of 
US$15/tonne of CO2 emitted 
would add US$0.2-0.4 per barrel to 
the cost of heavy oil production

On average, heavy oil production 
and upgrading emits approximately 
three times as much carbon 
dioxide as production of 
conventional oil and gas 
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Heavy oil reserves can be developed via either mining or drilling. In 
Venezuela, due to reservoir depths, drilling is the only option but in 
Canada both mining and drilling operations can be utilised.

Drilling operations are the most environmentally friendly. Steam
assisted gravity drainage (SAGD) drilling operations, which rely on 
the generation of 230 degree centigrade steam to improve the flow 
characteristics of the heavy oil, consume natural gas and generate 
the largest CO2 emissions.

A carbon emission charge of 
US$15/tonne of CO2 emitted 
would add US$0.2-0.4 per barrel to 
the cost of heavy oil production

On average, heavy oil production 
and upgrading emits approximately 
three times as much carbon 
dioxide as production of 
conventional oil and gas 
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Source: Company data, Goldman Sachs Research estimates. 
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 84 The ages of wood, coal and oil are leading to the age of gas 

 85 Carbon emission factors 

 86 The intensity of oil consumption is on a decreasing trend, gas is increasing 

 87 Oil and gas reserves are not running out; gas has the brighter future 

 88 The age of gas is on the horizon 

 89 Significant volumes of gas re-injected or flared 

 90 Reduction in supply costs imply US$3/mcf equilibrium price 

 91 Globalising trade and economics of gas flows 

 92 Economics of alternative sources: Gas to Liquids 

 93 A plethora of new LNG and GTL plants are being planned 

 94 Hydrogen power economics likely to improve along a technology-led curve 

 95 Solar and wind power economics 

 96 Renewable energy sources; summary of company exposure 

Globalising gas and developing renewables �
Strategic decisions for a low carbon world in the long term
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The ages of wood, coal and oil are leading to the age of gas 

Exhibit 75: US energy consumption by type 
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The age of wood. 
Wood supplies 
90% of US 
energy needs

The age of coal. 
Coal supplies 
75% of US 
energy needs

The age of 
petroleum. 
Petroleum 
supplies 48% of 
US energy needs

There have been three key phases in energy consumption 
over the last 150 years: wood, coal and oil.  When each 
phase is over, it is never entirely replaced but another fuel 
source becomes dominant US gas consumption has been 

growing more rapidly than oil 
since the late 1980s.

It now accounts for 24% of 
world energy consumption, 
compared with oil�s 39%.

We believe that at some point 
in the next 20 years, the 
absolute amount of gas 
consumed will overtake oil, 
resulting in the age of gas.  

The reasons for this will be:

� substitution for power 
generation

� use in transportation

� Gas-to-liquids (GTL)

� base source for hydrogen 
powered fuel cells

� environmental pressures in 
general

� improved efficiency in oil 
usage.

Oil is already 9% down from its peak in 1977 and declined a 
further 0.7% in 2002, whilst gas increased by 0.4%. If the 2002 
decline were repeated, oil would represent only 27% of US 
energy demand by 2020 and gas would be 37%

If the three-year average trend 
were maintained until 2002, oil 
would represent 36% of US energy 
demand whilst gas would represent 
32%
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The age of wood. 
Wood supplies 
90% of US 
energy needs

The age of coal. 
Coal supplies 
75% of US 
energy needs

The age of 
petroleum. 
Petroleum 
supplies 48% of 
US energy needs

There have been three key phases in energy consumption 
over the last 150 years: wood, coal and oil.  When each 
phase is over, it is never entirely replaced but another fuel 
source becomes dominant US gas consumption has been 

growing more rapidly than oil 
since the late 1980s.

It now accounts for 24% of 
world energy consumption, 
compared with oil�s 39%.

We believe that at some point 
in the next 20 years, the 
absolute amount of gas 
consumed will overtake oil, 
resulting in the age of gas.  

The reasons for this will be:

� substitution for power 
generation

� use in transportation

� Gas-to-liquids (GTL)

� base source for hydrogen 
powered fuel cells

� environmental pressures in 
general

� improved efficiency in oil 
usage.

Oil is already 9% down from its peak in 1977 and declined a 
further 0.7% in 2002, whilst gas increased by 0.4%. If the 2002 
decline were repeated, oil would represent only 27% of US 
energy demand by 2020 and gas would be 37%

If the three-year average trend 
were maintained until 2002, oil 
would represent 36% of US energy 
demand whilst gas would represent 
32%

The age of wood. 
Wood supplies 
90% of US 
energy needs

The age of coal. 
Coal supplies 
75% of US 
energy needs

The age of 
petroleum. 
Petroleum 
supplies 48% of 
US energy needs

There have been three key phases in energy consumption 
over the last 150 years: wood, coal and oil.  When each 
phase is over, it is never entirely replaced but another fuel 
source becomes dominant US gas consumption has been 

growing more rapidly than oil 
since the late 1980s.

It now accounts for 24% of 
world energy consumption, 
compared with oil�s 39%.

We believe that at some point 
in the next 20 years, the 
absolute amount of gas 
consumed will overtake oil, 
resulting in the age of gas.  

The reasons for this will be:

� substitution for power 
generation

� use in transportation

� Gas-to-liquids (GTL)

� base source for hydrogen 
powered fuel cells

� environmental pressures in 
general

� improved efficiency in oil 
usage.

Oil is already 9% down from its peak in 1977 and declined a 
further 0.7% in 2002, whilst gas increased by 0.4%. If the 2002 
decline were repeated, oil would represent only 27% of US 
energy demand by 2020 and gas would be 37%

If the three-year average trend 
were maintained until 2002, oil 
would represent 36% of US energy 
demand whilst gas would represent 
32%

 

Source: US Department of Energy. 
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Carbon emission factors 

Exhibit 76: Gas emits 25% less carbon than oil 
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Natural Gas and LPG have the lowest 
carbon emissions relative to the 
amount of energy produced.

Crude oil and its derivatives, gasoline, 
naptha and diesel, along with bitumen 
and liquid biomass have similar carbon 
intensities of around 20Mg/TJ.

The highest carbon intensity fuels are coal � the fuel of the past �
and solid biomass. Although biomass emits relatively a small 
amount of carbon compared to oil on a mass basis, it is an 
inefficient fuel and thus emits significantly more relative to the 
amount of energy produced.
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Natural Gas and LPG have the lowest 
carbon emissions relative to the 
amount of energy produced.

Crude oil and its derivatives, gasoline, 
naptha and diesel, along with bitumen 
and liquid biomass have similar carbon 
intensities of around 20Mg/TJ.

The highest carbon intensity fuels are coal � the fuel of the past �
and solid biomass. Although biomass emits relatively a small 
amount of carbon compared to oil on a mass basis, it is an 
inefficient fuel and thus emits significantly more relative to the 
amount of energy produced.

 

Source: IPCC. 
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The intensity of oil consumption is on a decreasing trend, gas is increasing 

Exhibit 77: Growth in oil and gas demand relative to GDP growth 
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It is important to understand the declining intensity of 
oil demand as a result of improving energy efficiency.  
Five-year average energy growth ran at a premium to 
GDP growth in the 1970s.  This has fallen 
consistently over time and is now running at around 
one quarter of the level of GDP growth.

Oil demand growth is now only 25% of 
GDP growth and on a decreasing trend. 
This implies future oil demand growth just 
in excess of 0.5%

High oil prices stifle oil demand. There is a 70% 
correlation between oil price and one-year 
lagged oil demand growth. We expect the 
current high oil price to reduce the rate of oil 
demand growth and accelerate the increasing 
growth in gas demand. If this is maintained, we 
believe it will herald the start of the hydrogen 
economy

Gas demand has been more robust than 
oil over the same period and demand as 
a percentage of GDP growth is on an 
increasing trend. This reflects gas 
displacing oil in industry and power 
generation rather than transportation

Gas demand growth is 
85% of GDP growth, 
indicating a potential 
future demand growth in 
excess of 2% pa
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It is important to understand the declining intensity of 
oil demand as a result of improving energy efficiency.  
Five-year average energy growth ran at a premium to 
GDP growth in the 1970s.  This has fallen 
consistently over time and is now running at around 
one quarter of the level of GDP growth.

Oil demand growth is now only 25% of 
GDP growth and on a decreasing trend. 
This implies future oil demand growth just 
in excess of 0.5%

High oil prices stifle oil demand. There is a 70% 
correlation between oil price and one-year 
lagged oil demand growth. We expect the 
current high oil price to reduce the rate of oil 
demand growth and accelerate the increasing 
growth in gas demand. If this is maintained, we 
believe it will herald the start of the hydrogen 
economy

Gas demand has been more robust than 
oil over the same period and demand as 
a percentage of GDP growth is on an 
increasing trend. This reflects gas 
displacing oil in industry and power 
generation rather than transportation

Gas demand growth is 
85% of GDP growth, 
indicating a potential 
future demand growth in 
excess of 2% pa

 

Source: US Department of Energy, Goldman Sachs Research estimates. 
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Oil and gas reserves are not running out; gas has the brighter future 

Exhibit 78: Non-OPEC and global oil and gas reserve lives 
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The non-OPEC oil reserve life has fallen 
as a result of the mega mergers and 
efficiency programmes undertaken since 
the oil price collapse in 1998

The global gas reserve life has been on a 
steadily increasing trend as the industry has 
chosen, on occasion, to explore directly for 
gas. The major gas basins of the world are 
still to be fully explored, implying upside to 
the current reserve life
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Source: BP Statistical Review of World Energy. 
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The age of gas is on the horizon 

Exhibit 79: Forecast oil and gas demand as a percentage of global energy demand under high and base gas demand scenarios 
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represents a larger share of global 
energy demand than oil by 2020E

The additional GTL supply scenario 
assumes that 150kbpd of GTL capacity is 
added every year, starting from 2010E. 
This brings forward the gas/oil balance 
point to 2017E

If 600kbpd of additional GTL 
capacity were added every 
year, the gas/oil balance point 
would come forward to 2104E
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Source: BP Statistical Review of World Energy, Goldman Sachs Research estimates. 
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Significant volumes of gas re-injected or flared 

Exhibit 80: Flaring and re-injection from key areas of gas production around the world 
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Source: CERA. 
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Reduction in supply costs imply US$3/mcf equilibrium price 
Exhibit 81:  Historical costs to supply gas markets Exhibit 82:  Current costs to supply gas markets
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In the 1980s the full cost of gas from E&P through a typical cost LNG 
operation (with transport over 4,000 km) was around US$4.75/mcf, equivalent 
to US$28.50 boe. 

A gas price of US$4.75/mcf would be economic for a pipeline project up to 
7,200 km. 

The upstream costs accounted for some 47% of the overall project costs, at 
US$2.25/mcf. This is based on the Majors' costs, which would have been 
lower than the average for the industry.  

 The 50% reduction in E&P costs and the 30% reduction in liquefaction costs 
have been the key drivers of improved economics since the 1980s. 

The full cost of an LNG scheme (4,000 km) is now down to US$3.0/mcf 
(US$18/boe), a 37% reduction from historical levels. 

These LNG economics now equate to a pipeline project of 5,100 km. 

 

Source: IEA, EIA, Goldman Sachs Research estimates. 
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Globalising trade and economics of gas flows 

Exhibit 83: Direction of gas flows and location of markets 

Existing regional market Future hemispheral market Current and expected gas flows

Atlantic basin, short term 
and spot orientated, using 
the Henry Hub price as a 
reference point

Pacific basin, traditional market with conservative 
buyers may slow evolution of a spot market. Flows 
to US West Coast and market liberalisation in Japan 
and Korea could help spot market development

Increasing supplies will be needed 
into the US West Coast. We estimate 
that 23mt will be needed by 2010

Trans - Atlantic costs 
are under US$3/mcf

Trans - Pacific costs 
are close to US$4/mcf

Asian supply costs 
appear US$3 �
US$3.50/mcf

 

Source: Company data, Goldman Sachs Research estimates.  
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Economics of alternative sources: Gas to Liquids 

Exhibit 84: Sensitivity of returns on GTL plants to capital costs and oil price 
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The matrix shows the indicative profitability of a standard 
GTL plant under different capital cost and oil price 
scenarios. We have made the following assumptions:

�3tcf of gas reserves, produced over 20 years
�US$0.5/mcf cost of gas supply
�US$3/bl differential between Brent crude and product 
prices
�40% tax rate
�US$4/bl plant operating costs

With an oil price of US$18.5/bl and US$250 mn/10kb/d 
capacity capital costs, a typical project could provide an 
11% nominal rate of return.

Capital costs for GTL plants continue to fall. In 1999, SASOL 
estimated capital costs for 10,000b/d of facility was US$240 mn. 
A 15% reduction in capital costs could add 200bps to project 
returns.

The Nigerian SASOL/Chevron/NNPC GTL plant, expected to commence production in 2005, 
is estimated to have capital costs of US$290mn per 10kb/d. The SASOL/Chevron Qatar plant 
is estimated to have capital costs of US$240mn/10kb/d capacity. We believe that Shell�s 
Qatar project has GTL construction costs of less than US$220mn/10kb/d capacity. GTL 
technology is developing at a rapid pace and we believe significant reductions in capital costs 
will be achieved.

On our estimates, capital costs of US$200-220 mn per 
10kb/d of capacity, together with a sustained nominal oil 
price of US$18.5/bl, would yield project returns of 13% after 
tax. If oil prices are sustained above US$18.5/bl, GTL 
technology becomes attractive and would start to choke-off 
crude demand. Shell has said that its recently announced 
Qatar GTL development will provide satisfactory returns 
even at oil prices well below US$20/bl.
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GTL plant under different capital cost and oil price 
scenarios. We have made the following assumptions:

�3tcf of gas reserves, produced over 20 years
�US$0.5/mcf cost of gas supply
�US$3/bl differential between Brent crude and product 
prices
�40% tax rate
�US$4/bl plant operating costs

With an oil price of US$18.5/bl and US$250 mn/10kb/d 
capacity capital costs, a typical project could provide an 
11% nominal rate of return.

Capital costs for GTL plants continue to fall. In 1999, SASOL 
estimated capital costs for 10,000b/d of facility was US$240 mn. 
A 15% reduction in capital costs could add 200bps to project 
returns.

The Nigerian SASOL/Chevron/NNPC GTL plant, expected to commence production in 2005, 
is estimated to have capital costs of US$290mn per 10kb/d. The SASOL/Chevron Qatar plant 
is estimated to have capital costs of US$240mn/10kb/d capacity. We believe that Shell�s 
Qatar project has GTL construction costs of less than US$220mn/10kb/d capacity. GTL 
technology is developing at a rapid pace and we believe significant reductions in capital costs 
will be achieved.

On our estimates, capital costs of US$200-220 mn per 
10kb/d of capacity, together with a sustained nominal oil 
price of US$18.5/bl, would yield project returns of 13% after 
tax. If oil prices are sustained above US$18.5/bl, GTL 
technology becomes attractive and would start to choke-off 
crude demand. Shell has said that its recently announced 
Qatar GTL development will provide satisfactory returns 
even at oil prices well below US$20/bl.

 

Source: Company data, Goldman Sachs Research estimates. 
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A plethora of new LNG and GTL plants are being planned 

Exhibit 85: Significant number of LNG and GTL plants due to come on stream 
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Source: Company data, Goldman Sachs Research estimates. 
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Hydrogen power economics likely to improve along a technology-led curve 

Exhibit 86: Hydrogen power economics 
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2005. Methanol and hybrid cars: Not emission-free like pure hydrogen ones, but with a very low level 
of pollution. They are technically easier to develop and are more compatible with the existing 
transportation retail infrastructure

2008. Power generation: Hydrogen is ideal for small power plants in isolated areas, for
hospitals and schools for example, because hydrogen transportation is cheaper than 
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advanced prototypes

Fuel cells could supply 20% of 
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applications.  This is about ten times the cost of CCGT 
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cells competitive with any other power generation 
technology
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applications.  This is about ten times the cost of CCGT 
power stations. A target of US$400/kW would make fuel 
cells competitive with any other power generation 
technology
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Solar and wind power economics 

Exhibit 87: Solar and wind power economics 

Wind power generation currently enjoys 
better economics than solar but improving PV 
technology is expected to reduce the cost of 
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Wave power economics appear to be less robust 
than either wind or solar. Statoil, in collaboration with 
Rolls Royce, ABB and Sintef, has recently installed a 
tidal power station in the Kval Sound in northern 
Norway. The turbine is expected to produce enough 
electricity for 30 homes
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Wind power generation currently enjoys 
better economics than solar but improving PV 
technology is expected to reduce the cost of 
solar electricity production to US$0.08/kWh in 
2020E

Centrica estimates that new wind power 
investments will make a 12%-15% post-tax 
nominal return based on a Renewable 
Obligation Certificate (ROC) price of 
£40/MWh (US$0.06/KWh)

Wave power economics appear to be less robust 
than either wind or solar. Statoil, in collaboration with 
Rolls Royce, ABB and Sintef, has recently installed a 
tidal power station in the Kval Sound in northern 
Norway. The turbine is expected to produce enough 
electricity for 30 homes
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Source: Centrica, BP, Statoil. 
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Renewable energy sources; summary of company exposure 
Exhibit 88: Exposure to renewable energy sources  

Company Wind Solar Biofuels Hydrogen

Amerada Hess
BG Group
BP Y Y Y
CEPSA
ChevronTexaco Y Y Y
CNOOC
ConocoPhillips Y
ENI Y
ExxonMobil Y
Lukoil
Marathon
MOL
Norsk Hydro Y Y
Occidental
OMV Y
Petrobras
PetroChina
Repsol
RD/Shell Y Y Y Y
Sinopec
Statoil Y Y
TOTAL Y Y Y
Yukos  

Source: Company data. 

 

Companies that are highlighted in Exhibit 88 have programmes either to 
develop renewable energy sources or hydrogen as an energy carrier. 

RD/Shell is most heavily invested in the renewable energy and hydrogen 
sector. Wind and solar are currently the largest renewable energy sources, 
with the economics of wind energy almost equal to that required for domestic 
energy use.  

The Majors plus the European Regionals ENI, Norsk Hydro and Statoil have 
investments to develop hydrogen as an energy carrier. 
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GSEES Index Glossary 

  

Term Definition
Annex 1 Countries All the OECD countries plus countries with economies in transition that have emission reduction or stabilisation targets under Kyoto Protocol.
Biofuel A fuel produced from dry organic matter or combustible oils produced by plants, e.g., alcohol from fermented sugar, soybean oil.
Cash flow Post-tax cash flow from operations = Cash flow from operations post tax, pre interest payment.
CO2 equivalent Index describing the relative warming of a unit mass of a greenhouse gas in comparison to the same mass of carbon dioxide. For example, CH4 (methane) = 

21*CO2. Also known as Global Warming Potential.
Climate change A change of climate which is attributed directly or indirectly to human activity that alters the composition of the global atmosphere and that is in addition to natural 

climate variability over comparable time periods. (UNFCCC definition).
E&P Exploration and production of oil and gas reserves.
EPA Environmental Protection Agency; US environmental regulatory agency.
Fossil fuels Carbon-based fuels, including coal, oil and natural gas and their derived fuels such as gasoline, synthesis gas from coal etc.
GCI Gross Cash Invested = Fixed assets and intangibles pre depreciation, plus non-depreciating assets and working capital.
Greenhouse effect The trapping of heat by an envelope of naturally occurring heat-retaining gases.
GHGs Greenhouse gases; a gas in the earth's atmosphere that absorbs and re-emits infrared radiation, thus contributes to increasing the insulating properties of the 

earth's atmosphere. The major GHG is water vapour; the six official GHGs according to UNFCCC are CO2, N20, CH4, ozone, CFCs and HFCs.
IPCC Intergovernmental Panel on Climate Change.
Kyoto Protocol The Protocol developed by the UNFCCC that requires individual countries to meet differentiated reduction targets for their GHG emissions relative to 1990 levels 

by 2008-2012.
LTIF Lost time injury frequency = the number of incidents resulting in a person being unable to carry out normal duties for a period of at least one day, including fatalities, 

per million working hours.
NGOs Non-Governmental Organizations including registered non-profit organizations, associations from business and industry, environmental groups, cities and 

municipalities, academics, social and activist organizations.
NOCs National Oil Companies are state-owned and operated oil companies.
Renewables Energy sources that are, within a short timeframe relative to the earth's natural cycles, sustainable, and include non-carbon technologies such as solar energy, 

hydropower and wind, as well as carbon-neutral technologies such as biomass.
SRI Socially Responsible Investment.
TRCF Total reportable cases frequency = the frequency of all safety cases, including fatalities or lost workday cases or restricted workday cases or medical treatment 

cases, per million working hours.
UNFCCC United Nations Framework Convention on Climate Change. A treaty signed at the 1992 Earth Summit in Rio de Janeiro by more than 150 countries.
UN UDHR United Nations Universal Declaration of Human Rights is the primary international standard of the fundamental and inalienable rights of all humans. Adopted by the 

United Nations General Assembly on December 10, 1948, the UDHR represents the first comprehensive agreement among nations as to the specific rights and 
freedoms of all human beings.  

Source: UNFCCC, Goldman Sachs Research estimates. 



 

 

Global Energy 

 Goldman Sachs Global Investment Research - February 24, 2004 99 

GSEES Index Criteria � Climate Change 
For each GSEES metric each company has been given a score with a minimum of 1 or 2 and a maximum of 4 or 5, depending on the metric. The criteria used to 
determine each category�s score, along with the companies that received each score, are given in the following tables on pages 99-106. 

 
Score Criteria Companies

GHG Targets and Performance

5 Targets with baselines and end dates and meeting them BP, RD/Shell
4
3 Absolute GHG levels trending down towards targets but 

incomplete information given
BG, OMV, Repsol, TOTAL

2 State that they want to reduce GHGs but absolute levels are 
increasing

Amerada Hess, ChevronTexaco, ConocoPhillips, ENI, ExxonMobil, Norsk Hydro, Occidental, Statoil

1 No disclosure CEPSA, CNOOC, Lukoil, Marathon, MOL, Petrobras, PetroChina, Sinopec, Yukos

GHG levels relative to GCI (avg = 0.48 kg/US$GCI)

5 < 0.3kg / US$GCI Amerada Hess, Norsk Hydro, Statoil
4 0.3 - 0.45 kg / US$GCI BG, BP, Repsol
3 0.45 - 0.6 kg / US$GCI ChevronTexaco, ENI, TOTAL, ExxonMobil, OMV, RD/Shell
2 > 0.6kg / US$GCI ConocoPhillips, Occidental
1 No disclosure CEPSA, CNOOC, Lukoil, Marathon, MOL, Petrobras, PetroChina, Sinopec, Yukos

GHG change (avg = -5.1% pa)

5 <-5%pa (<0.45kg/$GCI); <-10%pa (<0.6kg/$GCI) BG, BP, TOTAL
4 -5% to +5% pa (<0.6kg/$GCI); <+15% pa (<0.3kg/$GCI) Amerada Hess, ENI, ExxonMobil, Norsk Hydro, OMV, Repsol, RD/Shell, Statoil
3 >10% pa (all levels) ConocoPhillips, Occidental
2 No historic data ChevronTexaco
1 No disclosure CEPSA, CNOOC, Lukoil, Marathon, MOL, Petrobras, PetroChina, Sinopec, Yukos

Emissions trading

5 Heavy involvement, started own scheme BP, RD/Shell
4 Some involvement, e.g. helped start schemes BG, ENI, Norsk Hydro, Statoil, TOTAL
3 Support emissions trading but not involved ChevronTexaco, ConocoPhillips, MOL, OMV, Repsol, Yukos
2 Discloses GHGs but does not disclose emissions trading Amerada Hess, ExxonMobil, Occidental
1 No disclosure CEPSA, CNOOC, Lukoil, Marathon, Petrobras, PetroChina, Sinopec

Renewable energy

5 Involved in wind, solar, biofuels and hydrogen RD/Shell
4 Involved in 3 of wind, solar, biofuels and hydrogen BP, ChevronTexaco, TOTAL
3 Involved in 2 of wind, solar, biofuels and hydrogen Norsk Hydro, Statoil
2 Involved in 1 of wind, solar, biofuels and hydrogen ConocoPhillips, ENI, ExxonMobil, OMV
1 No renewable energy programmes Amerada Hess, BG, CEPSA, CNOOC, Lukoil, Marathon, MOL, Occidental, Petrobras, PetroChina, 

Repsol, Sinopec, Yukos  

Source: Company data, Copal Partners, Goldman Sachs Research estimates. 
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GSEES Index Criteria � Pollution 

 

Score Criteria Companies

Oil spills and other incidents

5 No incidents
4 Minor pollution <500bls BG, CNOOC, ConocoPhillips, ENI, Norsk Hydro, OMV, Statoil
3 Some pollution <5000bls
2 Nothing found Lukoil, PetroChina, Sinopec, Yukos
1 Significant pollution >5000bls, continued pollution Amerada Hess, BP, CEPSA, ChevronTexaco, ExxonMobil, Marathon, MOL, Occidental, Petrobras, 

Repsol, RD/Shell, TOTAL

% Assets in downstream (average = 19%)

5
4 </= 15% Amerada Hess, BG, CNOOC, ENI, Norsk Hydro, Occidental, Petrobras
3 16%-25% PetroChina, Statoil, TOTAL
2 26%-40% BP, ChevronTexaco, ConocoPhillips, ExxonMobil, Lukoil, Marathon, Repsol, RD/Shell, Yukos
1 >/= 40% CEPSA, MOL, OMV, Sinopec  

Source: Company data, Copal Partners, Goldman Sachs Research estimates. 
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GSEES Index Criteria � Human Rights 

 

Score Criteria Companies
Campaigns led by NGOs against company on Human 
Rights issues

5
4 Minor campaign found Amerada Hess, ENI, Norsk Hydro, OMV, Petrobras
3 Multiple minor campaigns found BP, ChevronTexaco, PetroChina, Repsol, Statoil
2 Nothing found BG, CEPSA, CNOOC, ConocoPhillips, Lukoil, MOL, Sinopec, Yukos
1 Major campaign found ExxonMobil, Marathon, Occidental, RD/Shell, TOTAL

Policy for Human Rights

5
4 Upholds Univ. Decl. of HRs and has Code of Conduct Amerada Hess, BG, BP, ENI, Norsk Hydro, RD/ Shell, Statoil, TOTAL
3 Supports another HR policy and has Code of Conduct ChevronTexaco, ConocoPhillips, ExxonMobil, Marathon, MOL, Occidental, OMV, Repsol, Yukos
2 No commitment on HRs but follows local labour laws CNOOC, Lukoil, PetroChina, Sinopec
1 No disclosure CEPSA, Petrobras

Participates in EITI

5
4 Yes BG, BP, ChevronTexaco, ConocoPhillips, ExxonMobil, Repsol, RD/Shell, Statoil, TOTAL
3
2 No Amerada Hess, CEPSA, CNOOC, ENI, Lukoil, Marathon, MOL, Norsk Hydro, Occidental, OMV, 

Petrobras, PetroChina, Sinopec, Yukos
1  

Source: Company data, Copal Partners, Goldman Sachs Research estimates. 
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GSEES Index Criteria � Management Diversity and Incentives 

 

Score Criteria Companies

Board diversity

5 Females >10%, non-Caucasian / non-nationals >5% ConocoPhillips, ExxonMobil, Marathon, Occidental, RD/Shell
4 Both females and non-Caucasian / non-nationals >0% BP, ChevronTexaco
3 Either females or non-Caucasian / non-nationals >0% Amerada Hess, BG, CEPSA, CNOOC, MOL, Norsk Hydro, Petrobras, PetroChina, Sinopec, Statoil, 

TOTAL, Yukos
2 Neither females nor non-Caucasian / non-nationals >0% ENI, Lukoil
1 No data OMV, Repsol

Senior management diversity

5 Females >5%, non-Caucasian / non-nationals >5% ChevronTexaco, Marathon, RD/Shell
4 Both females and non-Caucasian / non-nationals >0%
3 Either females or non-Caucasian / non-nationals >0% BG, BP, CEPSA, ConocoPhillips, Lukoil, Norsk Hydro, Occidental, Sinopec, Statoil
2 Neither females nor non-Caucasian / non-nationals >0% Amerada Hess, CNOOC, ENI, ExxonMobil, MOL, OMV, Petrobras, PetroChina, TOTAL, Yukos
1 No data Repsol

Comp disclosed and linked to HSE

5 Compensation disclosed and linked to HSE BP, ConocoPhillips, ENI, Occidental, OMV, PetroChina, RD/Shell, Statoil, TOTAL
4
3 Compensation disclosed but not linked to HSE Amerada Hess, BG, CEPSA, ChevronTexaco, CNOOC, ExxonMobil, Lukoil, Marathon, MOL, Norsk 

Hydro, Petrobras, Repsol, Sinopec
2 Compensation not disclosed Yukos
1 No data

CEO Letter to Shareholders in Annual Report contains 
clear statement on enviro, safety, corp gov and HR

5
4 Statement includes all aspects BG, BP, ChevronTexaco, ExxonMobil, Occidental, RD/Shell, TOTAL
3 Statement includes 2/3 aspects Amerada Hess, CEPSA, ConocoPhillips, ENI, Lukoil, Marathon, OMV, Petrobras, PetroChina, 

Repsol, Statoil
2 Statement includes 1 aspect Norsk Hydro, Yukos
1 Statement includes none CNOOC, MOL, Sinopec

Board member / senior executive directly responsible for 
HSE

5
4 Yes Amerada Hess, BP, ChevronTexaco, CNOOC, ConocoPhillips, ENI, ExxonMobil, Marathon, 

Occidental, OMV, PetroChina, Repsol, Statoil, TOTAL
3
2 No  BG, Norsk Hydro, Petrobras, RD/Shell
1 No data CEPSA, Lukoil, MOL, Sinopec, Yukos  

Source: Company data, Copal Partners, Goldman Sachs Research estimates. 
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GSEES Index Criteria � Investment 

 

Score Criteria Companies

Social investment relative to capex (average = 0.63%)

5 >0.80% ChevronTexaco, MOL, TOTAL
4 0.67% - 0.80% ExxonMobil, RD/Shell
3 0.40% - 0.66% BG, BP, ConocoPhillips, ENI
2 < 0.40% Norsk Hydro, Repsol, Petrobras, Sinopec
1 No data Amerada Hess, CEPSA, CNOOC, Lukoil, Marathon, Occidental, OMV, PetroChina, Statoil, Yukos

R&D expenditure relative to cash flow (average = 2.7%)

5 >3.5% Norsk Hydro, OMV, TOTAL
4 2.5% - 3.4% ConocoPhillips, ExxonMobil, Repsol, RD/Shell, Sinopec, Statoil
3 1.5% - 2.4% BP, ChevronTexaco, ENI, PetroChina
2 < 1.5% BG, CNOOC
1 No data Amerada Hess, CEPSA, Lukoil, Marathon, MOL, Occidental, Petrobras, Yukos  

Source: Company data, Copal Partners, Goldman Sachs Research estimates. 
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GSEES Index Criteria � Workforce 

 

Score Criteria: Diversity disclosure Companies

Diversity disclosure (% females in each category)

5 Data for three of senior leaders, managers, employees or new 
grads

ChevronTexaco, ExxonMobil

4 Data for two of senior leaders, managers, employees or new 
grads

BP, Petrobras, RD/Shell, Statoil, TOTAL

3 Data for employees OMV
2 Data for one of board, senior execs, senior leaders, 

employees or new grads
Amerada Hess, BG, CEPSA, CNOOC, ConocoPhillips, ENI, Lukoil, Marathon, MOL, Norsk Hydro, 
Occidental, PetroChina, Repsol, Sinopec, Yukos

1 No data

Diversity performance (% females in each category)

5 Senior execs >10%, employees >30%, new grads >30% BP, ChevronTexaco, ExxonMobil
4 Senior execs >0%, employees >20%, new grads >30% Statoil, TOTAL
3 Senior execs >0% or employees >15% BG, CEPSA, ConocoPhillips, Lukoil, Marathon, MOL, Norsk Hydro, OMV, Petrobras, RD/Shell, 

Sinopec
2 0% for all levels disclosed Amerada Hess, CNOOC, ENI, Occidental, PetroChina, Repsol, Yukos
1 No data

Employees / US$ GCI (avg = 0.65 emp/US$mn GCI)

5 0.58 - 0.74 employee/US$mn GCI Amerada Hess, BP, RD/Shell
4 0.46-0.57 and 0.75-0.86 employee/US$mn GCI ConocoPhillips, ENI, ExxonMobil, OMV, Repsol
3 0.35-0.45 and 0.87-0.97 employee/US$mn GCI BG, ChevronTexaco, Occidental, Statoil, TOTAL
2 <0.34 and >0.98 employee/US$mn GCI CEPSA, CNOOC, Marathon, Norsk Hydro, Petrobras, PetroChina, Sinopec
1 No data Lukoil, MOL, Yukos

Payroll / Cash Flow pre Payroll (avg = 27%)

5 >/= 35% Marathon, Norsk Hydro, TOTAL
4 25% - 34% BP, ExxonMobil, RD/Shell, Statoil
3 20% - 24% ChevronTexaco, ENI, Sinopec
2 < 20% BG, CNOOC, Petrobras, PetroChina, Repsol
1 No data Amerada Hess, CEPSA, ConocoPhillips, Lukoil, MOL, Occidental, OMV, Yukos

US$ Payroll / employee (avg = US$51,000/employee)

5 >/= US$70,000 CNOOC, ExxonMobil
4 US$60,000 - US$70,000 BP, Norsk Hydro, Statoil
3 US$40,000 - US$60,000 BG, ChevronTexaco, Marathon, RD/Shell, TOTAL
2 </= US$40,000 ENI, Petrobras, PetroChina, Repsol, Sinopec
1 No data Amerada Hess, CEPSA, ConocoPhillips, Lukoil, MOL, Occidental, OMV, Yukos  

Source: Company data, Copal Partners, Goldman Sachs Research estimates. 
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GSEES Index Criteria � Safety 

 

Score Criteria Companies

Fatalities (all if available or employees only)

5 0 deaths CNOOC
4 < 13 deaths Amerada Hess, BG, ExxonMobil, MOL, Norsk Hydro, Statoil
3 13-40 deaths BP, ChevronTexaco, ENI, Petrobras, PetroChina, TOTAL
2 > 40 deaths RD/Shell
1 No disclosure CEPSA, ConocoPhillips, Lukoil, Marathon, Occidental, OMV, Repsol, Sinopec, Yukos

LTIF (all if available or employees only*)

5 < 1 LTI/mn hrs BG, BP, ExxonMobil*, Marathon*
4 1-3 LTI/mn hrs Norsk Hydro*, Occidental*, Petrobras, RD/Shell, Statoil
3 3-6 LTI/mn hrs ENI, MOL, OMV
2 > 6 LTI/mn hrs Amerada Hess*
1 No disclosure CEPSA, ChevronTexaco, CNOOC, ConocoPhillips, Lukoil, PetroChina, Repsol, Sinopec, TOTAL, Yukos

Chg in LTIF 

5 < -15% and <1 LTI/mnhrs BG, BP, RD/Shell
4 < +2% (<1LTI) or <-6% (all others) ENI, ExxonMobil, Marathon, Statoil, Petrobras
3 < 20% (1-3LTI) or -5% to 0% (all) Amerada Hess, MOL, OMV
2 >10% (3-6LTI) or >-5% (>6LTI) Norsk Hydro, Occidental
1 No disclosure CEPSA, ChevronTexaco, CNOOC, ConocoPhillips, Lukoil, PetroChina, Repsol, Sinopec, TOTAL, Yukos

TRCF (all if available or employees only*)

5 < 3 TRC/mn hrs ExxonMobil, RD/Shell
4 3-5 TRC/mn hrs BP, ChevronTexaco*, Occidental*
3 5-7 TRC/mn hrs ConocoPhillips*, Marathon*, Norsk Hydro, OMV, Statoil
2 > 7 TRC/mn hrs TOTAL
1 No disclosure Amerada Hess, BG, CEPSA, CNOOC, ENI, Lukoil, MOL, Petrobras, PetroChina, Repsol, Sinopec, Yukos

Chg in TRCF

5 < -10% (<3 TRC) ExxonMobil, RD/Shell
4 < -10% (3-7 TRC) BP, ChevronTexaco, Marathon, Norsk Hydro
3 < -5% (3-7 TRC) Occidental, OMV, Statoil
2 > +25% (all) or <-25% (>7 TRC) ConocoPhillips, TOTAL
1 No disclosure Amerada Hess, BG, CEPSA, CNOOC, ENI, Lukoil, MOL, Petrobras, PetroChina, Repsol, Sinopec, Yukos  

Source: Company data, Copal Partners, Goldman Sachs Research estimates. 
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GSEES Index Criteria � Transparency 

 

Score Criteria Companies

Data published for: GHGs, Fatalities, LTIs, TRCs, 
Workforce Diversity, Social Investment, R&D Investment

5 Disclose all data in 7 categories BP, ExxonMobil, RD/Shell
4 Disclose 6 categories ChevronTexaco, Norsk Hydro, Statoil, TOTAL
3 Disclose 4 or 5 categories BG, ConocoPhillips, ENI, MOL, OMV, Petrobras
2 Disclose 1, 2 or 3 categories Amerada Hess, CNOOC, Marathon, Occidental, PetroChina, Repsol, Sinopec
1 Disclose no data CEPSA, Lukoil, Yukos

Number of years data published (Separate HSE Report or 
HSE Section in Annual Report)

5 >/= 5 years Amerada Hess, BP, ExxonMobil, MOL, Occidental, OMV, Repsol, RD/Shell, Statoil
4 3-4 years CNOOC, ConocoPhillips, Norsk Hydro, PetroChina, Sinopec
3 2 years BG, ENI, Marathon, Sinopec, TOTAL
2 1 year ChevronTexaco, Petrobras, Yukos
1 No report CEPSA, Lukoil

External audit on HSE data

5
4 Yes Amerada Hess, BG, BP, ConocoPhillips, ENI, Repsol, RD/Shell, Statoil
3
2 No CEPSA, ChevronTexaco, CNOOC, ExxonMobil, Lukoil, Marathon, MOL, Norsk Hydro, Occidental, 

OMV, Petrobras, PetroChina, Sinopec, TOTAL, Yukos  

Source: Company data, Copal Partners, Goldman Sachs Research estimates. 

Reg AC disclosure 
Each of the analysts named below hereby certifies that, with respect to each subject company and its securities for which the 
analyst is responsible in this report, (1) all of the views expressed in this report accurately reflect his or her personal views about 
the subject companies and securities, and (2) no part of his or her compensation was, is, or will be, directly or indirectly, related to 
the specific recommendations or views expressed in this report: Anthony Ling, Matthew Lanstone and Jonathan Waghorn. 
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Disclosures
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Company-specific regulatory disclosures 
The following disclosures relate to relationships between The Goldman Sachs Group, Inc. (with its affiliates, "Goldman Sachs") and companies 
covered by the Global Investment Research Division of Goldman Sachs and referred to in this research.  
 
Goldman Sachs International is acting as financial advisor to Aventis in connection with the proposed offer by Sanofi-Synthelabo for the share capital of Aventis. Total and L'Oreal own 24.4% 
and 19.5% of Sanofi-Sythelabo respectively. 
 
Goldman Sachs is acting as a financial advisor in a pending transaction: TOTAL SA (OP/N, EUR146.10). 
 
Goldman Sachs beneficially owned 1% or more of the common equity (including derivatives exercisable or convertible within 60 days but excluding positions managed by Goldman Sachs Asset 
Management) as of the month end preceding this report: Amerada Hess Corp. (OP/N, $61.55), LUKOIL (U/N, $26.82), LUKOIL (ADR) (U/N, $107.28), PetroChina (IL/C, HK$4.15) and 
PetroChina (ADR) (IL/C, $51.82). 
 
Goldman Sachs has received compensation for investment banking services in the past 12 months: Amerada Hess Corp. (OP/N, $61.55), BG Group (IL/N, 306.25p), BP plc (OP/N, 424.50p), 
ChevronTexaco Corp (IL/N, $86.61), CNOOC (IL/C, HK$16.35), CNOOC (ADR) (IL/C, $41.40), ConocoPhillips (IL/N, $68.13), ENI (IL/N, EUR15.27), Exxon Mobil Corp. (OP/N, $42.03), 
Marathon Oil Corp. (U/N, $33.89), Norsk Hydro (U/N, Nkr487.00), Occidental Petroleum Corp. (IL/N, $44.36), OMV (U/N, EUR130.30), PetroChina (IL/C, HK$4.15), PetroChina (ADR) (IL/C, 
$51.82), Petroleo Brasileiro S.A. (ADR) (IL/N, $30.36), Shell T&T (IL/N, 359.50p) and Statoil (U/N, Nkr81.50). 
 
Goldman Sachs expects to receive or intends to seek compensation for investment banking services in the next 3 months: Amerada Hess Corp. (OP/N, $61.55), BG Group (IL/N, 306.25p), BP 
plc (OP/N, 424.50p), CEPSA (U/N, EUR27.50), ChevronTexaco Corp (IL/N, $86.61), China Petroleum and Chemical (OP/C, HK$3.25), China Petroleum and Chemical (ADS) (OP/C, $40.74), 
CNOOC (IL/C, HK$16.35), CNOOC (ADR) (IL/C, $41.40), ConocoPhillips (IL/N, $68.13), ENI (IL/N, EUR15.27), Exxon Mobil Corp. (OP/N, $42.03), LUKOIL (U/N, $26.82), LUKOIL (ADR) (U/N, 
$107.28), Marathon Oil Corp. (U/N, $33.89), MOL (IL/N, HUF6,630.00), Norsk Hydro (U/N, Nkr487.00), Occidental Petroleum Corp. (IL/N, $44.36), OMV (U/N, EUR130.30), PetroChina (IL/C, 
HK$4.15), PetroChina (ADR) (IL/C, $51.82), Petroleo Brasileiro S.A. (ADR) (IL/N, $30.36), Repsol YPF (IL/N, EUR16.76), Royal Dutch (Amsterdam) (IL/N, EUR38.36), Royal Dutch (U.S.) (IL/N, 
$48.40), Shell T&T (IL/N, 359.50p), Statoil (U/N, Nkr81.50), TOTAL SA (OP/N, EUR146.10), YUKOS Corp. (OP/N, $12.44) and YUKOS Corp. (ADR) (OP/N, $49.76). 
 
Goldman Sachs has managed or co-managed a public offering in the past 12 months: Amerada Hess Corp. (OP/N, $61.55), Occidental Petroleum Corp. (IL/N, $44.36), PetroChina (IL/C, 
HK$4.15), PetroChina (ADR) (IL/C, $51.82) and Repsol YPF (IL/N, EUR16.76). 
 
Goldman Sachs has managed or co-managed a public offering in the past 5 years: BP plc (OP/N, 424.50p), ChevronTexaco Corp (IL/N, $86.61), ConocoPhillips (IL/N, $68.13), Marathon Oil 
Corp. (U/N, $33.89) and Norsk Hydro (U/N, Nkr487.00). 
 
A director and/or employee of Goldman Sachs is a director: BP plc (OP/N, 424.50p), CNOOC (IL/C, HK$16.35) and CNOOC (ADR) (IL/C, $41.40). 
 
A director of the covered company is a director of Goldman Sachs: BP plc (OP/N, 424.50p). 
 
Goldman Sachs makes a market in the securities: CNOOC (IL/C, HK$16.35), CNOOC (ADR) (IL/C, $41.40), LUKOIL (U/N, $26.82), LUKOIL (ADR) (U/N, $107.28), PetroChina (IL/C, HK$4.15) 
and PetroChina (ADR) (IL/C, $51.82). 
 
Goldman Sachs is a specialist in the securities (including derivative securities): BP plc (OP/N, 424.50p), ChevronTexaco Corp (IL/N, $86.61), CNOOC (IL/C, HK$16.35), CNOOC (ADR) (IL/C, 
$41.40), ConocoPhillips (IL/N, $68.13), Exxon Mobil Corp. (OP/N, $42.03), Marathon Oil Corp. (U/N, $33.89), Norsk Hydro (U/N, Nkr487.00), Occidental Petroleum Corp. (IL/N, $44.36), Petroleo 
Brasileiro S.A. (ADR) (IL/N, $30.36), Royal Dutch (Amsterdam) (IL/N, EUR38.36) and Royal Dutch (U.S.) (IL/N, $48.40). 
 
The above prices are based on the market close of February 20, 2004 
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Distribution of ratings/investment banking relationships
Goldman Sachs Research global coverage universe

Rating Distribution

OP/Buy IL/Hold U/Sell

26% 54% 20%

Investment Banking Relationships

OP/Buy IL/Hold U/Sell

73% 66% 60%Global

As of January 1, 2004, Goldman Sachs Global Investment Research had investment ratings on 1,727 equity securities.
Goldman Sachs uses three ratings - Outperform, In-Line, and Underperform - reflecting expected stock price performance
relative to each analyst's coverage universe, on an unweighted basis with regard to market capitalization and with a
12-month time horizon. On a global basis, Goldman Sachs seeks to limit Outperform ratings to approximately 25% of ratings
and to have at least 10% of ratings Underperform; however, variations from such percentages in certain analysts' ratings
and in geographic regions may exist from time to time. Each analyst also assigns a coverage view - Attractive, Neutral, or
Cautious - representing the analyst's investment outlook on the coverage group. NASD/NYSE rules require a member to
disclose the percentage of its rated securities to which the member would assign a buy, hold, or sell rating if such a system
were used. Although relative ratings do not correlate to buy, hold, and sell ratings across all rated securities, for purposes of
the NASD/NYSE rules, Goldman Sachs has determined the indicated percentages by assigning buy ratings to securities
rated Outperform, hold ratings to securities rated In-Line, and sell ratings to securities rated Underperform, without regard to
the coverage views of analysts.
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Regulatory Disclosures 

Disclosures required by United States laws and regulations: 
See company-specific disclosures above for any of the following disclosures required as to covered companies referred to in this report: acting as a financial advisor, manager or co-manager in a 
pending transaction; 1% or other ownership; compensation for investment banking services; managed/co-managed public offerings in prior periods; directorships; market making and/or specialist 
role. 

The following are additional required disclosures: 

Ownership and Material Conflicts of Interest: Goldman Sachs policy prohibits its analysts, persons reporting to analysts and members of their households from owning securities of any company in 
the analyst's area of coverage.  

Analyst compensation: Analysts are paid in part based on the profitability of Goldman Sachs, which includes investment banking revenues.  

Analyst as Officer or Director: Goldman Sachs policy prohibits its analysts, persons reporting to analysts or members of their households from serving as an officer, director, advisory board member 
or employee of any company in the analyst's area of coverage.  

Distribution of ratings: See the distribution of ratings disclosure above.  

Price Chart: See the price chart, with changes of ratings and price targets in prior periods, above, or, if electronic format or if with respect to multiple companies which are the subject of this report, on the 
Goldman Sachs website at http://www.gs.com/research/hedge.html.  

Additional disclosures required under the laws and regulations of jurisdictions other than the United States: 
The following disclosures are those required by the jurisdiction indicated, except to the extent already made above pursuant to United States laws and regulations.  

Australia: This research, and any access to it, is intended only for "wholesale clients" within the meaning of the Australian Corporations Act.  

Canada: Goldman Sachs Canada Inc. has approved of, and agreed to take responsibility for, this research in Canada if and to the extent it relates to equity securities of Canadian issuers. Analysts 
may conduct site visits but are prohibited from accepting payment or reimbursement by the company of travel expenses for such visits.  

Germany: See company-specific disclosures above for: i) any net short position or ii) management or co-management of public offerings in the last five years as to covered companies referred to in 
this report.  

Hong Kong: Further information on the securities of covered companies referred to in this research may be obtained on request from Goldman Sachs (Asia) L.L.C.  

Italy: Further information on any of the securities referred to in this research may be obtained on request from Goldman Sachs S.I.M. S.p.A., Passagio Centrale 2, 20123, Milan.  

Japan: See company-specific disclosures as to any applicable disclosures required by Japanese stock exchanges, the Japanese Securities Dealers Association or the Japanese Securities Finance 
Company.  

Korea: Further information on the subject company or companies referred to in this research may be obtained from Goldman Sachs (Asia) L.L.C., Seoul Branch.  

Singapore: Further information on the covered companies referred to in this research may be obtained from Goldman Sachs (Singapore) Pte.  

United Kingdom: Persons who would be categorized as private customers in the United Kingdom, as such term is defined in the rules of the Financial Services Authority, should read this research in 
conjunction with prior Goldman Sachs research on the covered companies referred to herein and should refer to the risk warnings that have been sent to them by Goldman Sachs International. A copy of 
these risk warnings, and a glossary of certain financial terms used in this report, are available from Goldman Sachs International on request.  
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Ratings and other definitions/identifiers 

Rating system 
Definition of ratings 
OP = Outperform. We expect this stock to outperform the median total return for the analyst's coverage universe over the next 12 months.  

IL = In-Line. We expect this stock to perform in line with the median total return for the analyst's coverage universe over the next 12 months.  

U = Underperform. We expect this stock to underperform the median total return for the analyst's coverage universe over the next 12 months.  

Other definitions 
Coverage view. The coverage view represents each analyst or analyst team's investment outlook on his/her/their coverage group(s). The coverage view will consist of one of the following 
designations:  

Attractive (A). The investment outlook over the following 12 months is favorable relative to the coverage group's historical fundamentals and/or valuation.  

Neutral (N). The investment outlook over the following 12 months is neutral relative to the coverage group's historical fundamentals and/or valuation.  

Cautious (C). The investment outlook over the following 12 months is unfavorable relative to the coverage group's historical fundamentals and/or valuation.  

CIL = Current Investment List. We expect stocks on this list to provide an absolute total return of approximately 15%-20% over the next 12 months. We only assign this designation to stocks rated 
Outperform. We require a 12-month price target for stocks with this designation. Each stock on the CIL will automatically come off the list after 90 days unless renewed by the covering analyst and the 
relevant Regional Investment Review Committee.  

Other ratings/identifiers 
NR = Not Rated. The investment rating and target price, if any, have been suspended temporarily. Such suspension is pursuant to Goldman Sachs policy in circumstances when Goldman Sachs is 
acting in an advisory capacity in a merger or strategic transaction involving this company and in certain other circumstances. CS = Coverage Suspended. Goldman Sachs has suspended coverage 
of this company. NC = Not Covered. Goldman Sachs does not cover this company. RS = Rating Suspended. Goldman Sachs Research has suspended the investment rating and price target, if 
any, for this stock, because there is not a sufficient fundamental basis for determining an investment rating or target. The previous investment rating and price target, if any, are no longer in effect for 
this stock and should not be relied upon.  

NA = Not Available or Not Applicable. The information is not available for display or is not applicable. NM = Not Meaningful. The information is not meaningful and is therefore excluded.  

Previous rating system definition (prior to November 4, 2002) 
RL = Recommended List. Expected to provide price gains of at least 10 percentage points greater than the market over the next 6-18 months. LL = Latin America Recommended List. Expected to 
provide price gains at least 10 percentage points greater than the Latin America MSCI Index over the next 6-18 months. TB = Trading Buy. Expected to provide price gains of at least 20 percentage 
points sometime in the next 6-9 months. MO = Market Outperformer. Expected to provide price gains of at least 5-10 percentage points greater than the market over the next 6-18 months. MP = Market 
Performer. Expected to provide price gains similar to the market over the next 6-18 months. MU = Market Underperformer. Expected to provide price gains of at least 5 percentage points less than the 
market over the next 6-18 months.  

Global product; distributing entities 
The Global Investment Research Division of Goldman Sachs produces and distributes research products for clients of Goldman Sachs, and pursuant to certain contractual arrangements, on a global 
basis. Analysts based in Goldman Sachs offices around the world produce equity research on industries and companies, and research on macroeconomics, currencies, commodities and portfolio 
strategy. 
This research is disseminated in Australia by Goldman Sachs JBWere Pty Ltd (ABN 21 006 797 897) on behalf of Goldman Sachs; in Canada by Goldman Sachs Canada Inc. regarding Canadian 
equities and by Goldman Sachs & Co. (all other research); in Germany by Goldman Sachs & Co. oHG; in Hong Kong by Goldman Sachs (Asia) L.L.C.; in Italy by Goldman Sachs S.I.M. S.p.A.; in Japan 
by Goldman Sachs (Japan) Ltd; in the Republic of Korea by Goldman Sachs (Asia) L.L.C., Seoul Branch; in New Zealand by Goldman Sachs JBWere (NZ) Limited on behalf of Goldman Sachs; in 
Singapore by Goldman Sachs (Singapore) Pte.; and in the United States of America by Goldman, Sachs & Co. Goldman Sachs International has approved this research in connection with its distribution 
in the United Kingdom and European Union. 
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General disclosures in addition to specific disclosures required by certain jurisdictions. 
This research is for our clients only. Other than disclosures relating to Goldman Sachs, this research is based on current public information that we consider reliable, but we do not represent it is 
accurate or complete, and it should not be relied on as such. We seek to update our research as appropriate, but various regulations may prevent us from doing so. 
Goldman Sachs conducts a global full-service, integrated investment banking, investment management, and brokerage business. We have investment banking and other business relationships with 
a substantial percentage of the companies covered by our Global Investment Research Division. We may seek investment banking or other business from the covered companies referred to in this 
research. 
Our salespeople, traders, and other professionals may provide oral or written market commentary or trading strategies to our clients and our proprietary trading desks that reflect opinions that are 
contrary to the opinions expressed in this research. Our asset management area, our proprietary trading desks and investing businesses may make investment decisions that are inconsistent with 
the recommendations or views expressed in this research. 
We and our affiliates, officers, directors, and employees, excluding equity analysts, will from time to time have long or short positions in, act as principal in, and buy or sell, the securities or derivatives 
(including options and warrants) thereof of covered companies referred to in this research. 
This research is not an offer to sell or the solicitation of an offer to buy any security in any jurisdiction where such an offer or solicitation would be illegal. It does not constitute a personal 
recommendation or take into account the particular investment objectives, financial situations, or needs of individual clients. Clients should consider whether any advice or recommendation in this 
research is suitable for their particular circumstances and, if appropriate, seek professional advice, including tax advice. The price and value of the investments referred to in this research and the 
income from them may fluctuate. Past performance is not a guide to future performance, future returns are not guaranteed, and a loss of original capital may occur. Certain transactions, including 
those involving futures, options, and other derivatives, give rise to substantial risk and are not suitable for all investors. Current options disclosure documents are available from Goldman Sachs sales 
representatives. Fluctuations in exchange rates could have adverse effects on the value or price of, or income derived from, certain investments. 
Our research is disseminated primarily electronically, and, in some cases, in printed form. Electronic research is simultaneously available to all clients. 
Disclosure information is also available at http://www.gs.com/research/hedge.html or from Research Compliance, One New York Plaza, New York, NY 10004. 
Copyright 2004 The Goldman Sachs Group, Inc. 

No part of this material may be (i) copied, photocopied or duplicated in any form by any means or (ii) redistributed without the prior written consent of The Goldman Sachs Group, Inc. 
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