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55 Strategi c Isomorphis m in the Petroleu m Industry ? 

5.11 Introductio n 

Thee 20th century is the 'Golden Century of Oil'. World demand for oil overwhelmed the 
industryy and rapid growth was maintained during the century. In the period 1945-1970, 
thee oil industry grew at a rate faster than any other economic activity. In 1950, production 
hadd doubled vis-a-vis the year 1945. In 1960, the amount of production had doubled 
againn (see Campbell, 1991; Millerd, 1995; Yergin, 1991). According to Penrose (1971), 
muchh unproductive argument has been put forward concerning the question of whether 
thee industry is 'monopolistic' or 'competitive', as restraint in price competition is co-
existentt with rivalry in non-price competition. Nowadays, the industry can no longer be 
comparedd to its situation in the 1930s (see, e.g., Jacoby, 1974; Wilkins, 1976) or the 
1950s,, when the concentration of power in the industry resulted in the nickname 'Seven 
Sisters'.444 Since then, technological developments, new discoveries and a new geo-
politicall setting are some of the major changes that have occurred. However, the produc-
tionn of oil and natural gas is still characterised by a relatively small number of players and a 
resultingg concentration of economic and political power. At the end of the 1990s, a series 
off mergers and acquisitions increased and reconfirmed the power of a small group of 
largee players. Although not referring to the exact number, the 'Seven Sisters' remains the 
termm characterising the sector in a few words. The status quo is therefore summarised as 
oligopolisticc competition with a high concentration ratio. 

Strategicc behaviour in oligopolistic sectors is often considered to be a series of 
'bandwagon'' effects, with so-called competitors neatly following the product choices of 
thee direct competitors, internationalising to comparable countries, adopting the same ad-
vertisementt campaigns and establishing comparable degrees of vertical integration. But 
thee oil industry is an exceptional oligopolistic industry. Economic, trade and real wars are 
andd have been fought over the possession of oil concessions: the lifeblood of economies. 
Inn many countries, the industry is still partly state-owned; the interaction with governmental 
institutionss affects the characteristics of the industry. The strategy and structure of the 
leadingg oil majors can thus differ substantially, and not only as the result of internal deci-
sionss and the logic of the industry. Focusing on the period 1990-2002, it is the aim of this 
chapterr to identify important developments in strategy and structure for the industry as a 
whole,, and to consider whether and how this can be boiled down to divergent patterns for 
individuall companies. 

444 The term 'Sette Sorrelle', Italian phrase for 'Seven Sisters' was coined in the 1950s by Enrico Mattei presi-
dentt of Italian state-owned AGIP. Mattei loudly and continually attacked the cartel. However, according to 
Yerginn (1991), Mattel's real complaint was not the existence of the cartel but his absence in it. The 'Seven 
Sisters'' were actually eight and included Jersey (Exxon), Socony-Vacuum (Mobil), Standard of California 
(Chevron),, Texaco, Gulf, RoyalDutch/Shell, BP and CFP, In 1962, Mattei died in a plane crash, the cause of 
whichh was the subject of much speculation. 
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Thee sector is introduced by means of an overview of its processes and products 
(5.2),, the role of oil as an energy provider (5.3), the distribution of reserves and production 
inn the world (5.3.1), and the developments in the price of crude oil over the period 1976-
2002.. The chapter also discusses 'the end of oil': the (in)finity of the resources (5.3.2), as 
welll as the position of renewable energy (5.3.3). Subsequently, the focus narrows down 
too the position of petroleum companies in the world economy, as an indication of their 
economicc power (5.4). 

Followingg the lead from the strategic alignment model, attention is then given to 
developmentss in strategy and structure. Three aspects of strategy are distinguished (5.5): 
internationalisation;; vertical integration; and diversification. For structure (5.6), this involves 
thee degree of (de)centralisation and structure of ownership, including mergers and minor-
ityy ownership. For both strategy and structure, the period before 1990 is examined first, 
followedd by 1990-2002. Groups of companies that share important characteristics are 
identified,, and the developments found (5.7) serve as a basis for further analysis in the 
casee study format of Part III. 

5.22 Proces s and product s 

Thee industrial process of oil and gas consists of two parts: the 'upstream' part of explora-
tionn and production (E&P), and the 'downstream' part, which deals with refining and proc-
essingg of crude oil and gas products, their distribution and marketing. Some companies 
aree vertically integrated and have both upstream and downstream operations, others con-
centratee just on downstream or just on upstream operations, in the latter case also known 
ass E&P companies. Smaller companies that concentrate on particular areas of the world 
aree often referred to as 'independents' while the larger companies that operate globally 
aree described as 'multinationals'. The latter often have a chemicals division as well (E&P 
Forum/UNEP,, 1997:4). 

Thee process of exploration and production consists of five distinct phases (Table 
5-1).. In the first phase of exploration: surveying, desk studies are performed to identify ar-
eass with favourable geological conditions, an aerial study is made to reveal favourable fea-
tures,, and a seismic survey is undertaken. In the second phase, exploratory drilling is 
neededd to confirm the presence of hydrocarbons and the thickness and internal pressure 
off the reservoir. The third, appraisal, phase "aims to evaluate the size and nature of the 
reservoir,, determine the number of confirming or appraisal wells required and whether any 
furtherr seismic work is necessary" (E&P Forum/UNEP, 1997:7). In the fourth phase, wells 
aree drilled for development or production. When the size of the oil field has been estab-
lished;; a small reservoir will use appraisal wells for production, while a larger reservoir 
needd additional production wells. After 20 to 40 years, when the production sites lose 
theirr value, the fifth phase starts, consisting of the following elements: decommissioning of 
productionn installation; removal of buildings; restoration of the site to environmentally-
soundd conditions; re-vegetation of sites and continued monitoring after closure. The E&P 
Forumm and UNEP (1997:10) add that most exploration wells will be unsuccessful and will 
thereforee be decommissioned immediately after the initial activities. 
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Tablee 5-1 Phases of th e exploratio n and productio n proces s 

Phasee Action 

1.. Desk study, aerial study, seismic.survey 

2.. Exploratory drilling (exploration wells or 'wildcats') 

3.. Quantitication ('appraisal' or 'outstep' wells) 

4.. Development and production 

5.. Decommissioning and rehabilitation 

Source:: Adjusted from E&P Forum/UNEP, 1997. 

Crudee oil is a mixture of many different hydrocarbons and small amounts of impurities. Its 
compositionn can vary significantly depending on its source, and therefore refineries can be 
veryy different. The refining process is divided into two phases and a number of supporting 
operations.. The first phase is the desalting of crude oil and its subsequent distillation into 
itss various components or "fractions". The desalting process removes corrosive salts and 
somee of the metals and suspended solids, which cause catalyst deactivation. Distillation 
involvess the heating, vaporisation, fractionation, condensation, and cooling of the feed-
stocks.. The second phase consists of downstream processes: combining, breaking, and 
reshapingg which convert some of the distillation fractions into petroleum products. Sup-
portingg operations may include waste-water treatment, sulphur recovery, additive produc-
tion,, heat exchanger cleaning, blow-down systems, blending of products, and storage of 
productss (EPA,1995:13). According to the US Environmental Protection Agency (EPA, 
1995:11),, recent and future environmental and safety regulatory changes will force the 
petroleumm refining industry to make substantial investments to upgrade certain refinery 
processes. . 

Thee primary products of the industry fall into three major categories: fuels; finished 
non-fuell products; and chemical industry feedstocks (EPA, 1995:4). For an overview of 
exampless of the primary products in these categories, see Table 5-2. For examples of end 
productss based on some of these that had already been developed at the end of the 
1960s,, see Table 5-3. 

Tablee 5-2 Primar y product s in oi l industr y 

Fuelss Motor gasoline, diesel and distillate fuel oil, liquefied petroleum gas, jet fuel, resid-
uall fuel oil, kerosene and coke 

Finishedd non-fuel prod- Solvents, lubricating oils, greases, petroleum wax, petroleum jelly, asphalt and coke 
ucts s 

Chemicall industry feed Naphtha, ethane, propane, butane, ethylene, propylene, butylenes, butadiene, ben-
stockss zene, toluene, xylene 

Source:: EPA, 1995. 
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Tabl ee 5-3 Example s of end product s derive d fro m oi l (by 1968) 

Primaryy derivatives 

Carbonn black 

Syntheticc gas 

Methane e 

Ethane e 

Propane e 

Butane e 

Benzene e 

Toluene e 

Xylenes s 

Naphthalene e 

Typicall end uses 

Tyres,, plastics 

Explosives,, fertilizers, wood adhesives, animal feeds, nitrogen fertilizers, paint resins, 
anti-freeze,, synthetic fibres 

Showerr curtains, toys, pipe, adhesives, plastics, synthetic rubber, solvent, refrigerant, 
firee extinguisher, solvent, pharmaceuticals, rayon, fumigants 

Toiletries,, acetic acid, anti-freeze, detergents, paints, plastics, packaging, housewares, 
toys,, tubing, polyvinyl chloride (see 'Methane1 above), foam insulation 

Gasketing,, seals, solvent, epoxy resins, detergents, insulation, paints, plastics, synthetic 
rubber,, synthetic fibre (acrylics), housewares, auto interiors 

Nylon,, plastics, synthetic rubber, lacquer solvents, tyres, windows, oil additives, adhe-
sive e 

Resins,, pharmaceuticals, nylon, detergents, boats, auto parts, dyestuffs, synthetic rub-
ber,, insecticides 

Nylon,, explosives, paint solvents 

Paintt solvents, paint resins, reinforced plastics, phtalic anhydride, fibres (polyesters) 

Dyestuffs,, insecticides 

Source:: Tugendhat, 1968. 

5.33 Oil as a provide r of energ y 

"Oill is the lifeblood of the World's economy" (Campbell, 1991 :ix). It is one of the three 
mainn providers of energy, next to gas and coal. Although its share in total energy con-
sumptionn is projected to decline slightly from 39% in 1997 to 38% in 2020 (Table 5-4), 
worldd oil consumption itself is projected to increase over the period to 2020. Predictions 
rangee from 1.9 % to 2.3% annually (EIA, 2001:3; 2000:4). From 1999 to 2020, world en-
ergyy demand is projected to increase by 59%; much of the growth is expected in the de-
velopingg world (EIA, 2001:1). 

Tabl ee 5-4 Share in worl d energ y consumptio n by fue l typ e 

Oil l 

Naturall gas 

Coal l 

Renewables s 

Nuclear r 

1997 7 

39 9 

22 2 

24 4 

n.a. . 

n.a. . 

20200 -projection 

38 8 

29 9 

22 2 

8 8 

2,5 5 

Note:: All figures in percentages; n.a.: not available. 
Source:: Based on EIA, 2000. 

Thee main part of actual consumption (63%) occurs in OECD countries (see Table 5-5), 
althoughh these countries account for only one-fifth of the world's population. Since 1990, 
twoo major changes in the consumption by region can be observed: the decrease in the 
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sharee taken by Eastern Europe and former Soviet Union, and the steadily rise of the share 
takenn by Asia and Australasia. 

Tablee 5-5 Consumptio n in percentage s by regio n 

Northh America 

Latinn America 

Westernn Europe 

Easternn Europe & former Russia 

Middlee East 

Africa a 

Asiaa and Australasia 

Total l 

OECDD share 

1990 0 

28.1 1 

8.0 0 

19.1 1 

17.4 4 

4.5 5 

2.8 8 

20.0 0 

100 0 

55.8 8 

1993 3 

27.4 4 

7.6 6 

20.7 7 

12.6 6 

5.4 4 

3.1 1 

23.3 3 

100 0 

57.6 6 

1996 6 

29.7 7 

6.0 0 

22.4 4 

6.7 7 

5.8 8 

3.2 2 

26.2 2 

100 0 

59.6 6 

1999 9 

30.1 1 

6.4 4 

22.4 4 

5.4 4 

6.0 0 

3.3 3 

26.4 4 

100 0 

62.9 9 

2002 2 

30.4 4 

6.2 2 

21.7 7 

4.8 8 

5.9 9 

3,3 3 

27.7 7 

100 0 

62.4 4 

Source;; BP Statistical Review of World Energy, dates of publication. 

5.3.11 Distributio n of productio n and reserve s 

Thee inequality of the distribution of production and reserves is another factor influencing 
thee industry. Middle Eastern countries and members of OPEC45 hold a large proportion of 
thee reserves; with Latin America and North Africa they are the major exporters. Major im-
porterss are Western Europe, the United States and Japan. In addition, there is a large dif-
ferencee between the current distribution of production and the distribution of published 
provenn reserves (see Table 5-6 and Table 5-7), most significantly illustrated by the differ-
encee between the regions of North America, Europe and the Middle East. The first two 
contributee large percentages of production {and consumption), but have only a small per-
centagee of the reserves; for the third, however, it is the other way around. This distribution 
doess impact not only the economic and political dynamics of the sector but also its struc-
turee and decision making process, as, for example, illustrated by the search for new re-
serves. . 

Determinantss of the future production of oil are: its price; the rate of economic 
growth;; technological developments; the availability and relative price of the substitutes 
{e.g.. renewables); its efficiency in use; and the regulatory and political context. According 
too the International Energy Agency, the volatility of oil prices will continue and will "princi-
pallyy be the result of unforeseen political and social circumstances" (IEA, 2000:xii). The 
formationn of oil prices is a complex issue, which will not be discussed here {for an exten-
sivee overview on pricing, see, e.g., Mitchell, Morita, Selley and Stern, 2001). An overview 
off the development of crude prices is shown in Figure 5-1, the background of large in-
creasess and decreases in price are highlighted in Table 5-8. 

*55 Members of OPEC before 1992 were Algeria, Ecuador, Gabon, Indonesia, Iran, Iraq, Kuwait, Libya, Nigeria, 
Qatar,, Saudi Arabia, United Arab Emirates and Venezuela. Ecuador left OPEC in 1992 in protest over its oil 
quota. . 
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Tabl ee 5-6 Productio n (in percentage s by region ) 

Northh America 

Latinn America 

Westernn Europe 

Easternn Europe & former Russia 

Middlee East 

Africa a 

Asiaa and Australasia 

Total l 

OPECC share 

1990 0 

16.6 6 

11.3 3 

6.2 2 

20.3 3 

26.3 3 

9.3 3 

10.0 0 

100 0 

36.5 5 

1993 3 

16.2 2 

12.6 6 

7.2 2 

14.6 6 

28.4 4 

10.5 5 

10.4 4 

100 0 

40.5 5 

1996 6 

19.8 8 

8.9 9 

9.6 6 

10.9 9 

29.7 7 

10.3 3 

10.8 8 

100 0 

40.9 9 

1999 9 

19.0 0 

9.7 7 

9.3 3 

10.3 3 

31.1 1 

10.2 2 

10.4 4 

100 0 

42.1 1 

2002 2 

18.3 3 

9.9 9 

9.0 0 

11.8 8 

30.0 0 

10.3 3 

10.6 6 

100 0 

40.7 7 

Source:: BP Statistical Review of World Energy (dates of publication). 

Tablee 5-7 Prove d Reserve s (in percentage s by region ) 

Northh America 

Latinn America 

Westernn Europe 

Easternn Europe & former Russia 

Middlee East 

Africa a 

Asiaa and Australasia 

Total l 

OPECC share 

1990 0 

4.2 2 

12.5 5 

1.8 8 

5.9 9 

65.2 2 

5.9 9 

4.5 5 

100 0 

75.6 6 

1993 3 

4.0 0 

12.4 4 

1.6 6 

5.9 9 

65.7 7 

6.2 2 

4.5 5 

100 0 

76.7 7 

1996 6 

8.5 5 

7.8 8 

1.7 7 

5.5 5 

64.9 9 

7.2 2 

4.4 4 

100 0 

76.5 5 

1999 9 

8,0 0 

8.5 5 

2.0 0 

6.3 3 

64.0 0 

7.0 0 

4.2 2 

100 0 

76.0 0 

2002 2 

6.1 1 

9.1 1 

1.8 8 

6.2 2 

65.3 3 

7.3 3 

4.2 2 

100 0 

78.0 0 

Source:: BP Statistical Review of World Energy (dates of publication). 

Figur ee 5-1 Developmen t of crud e price s 1976-2002 
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Tablee 5-8 Oil market : pric e chronolog y 1973-1999 

Year r 

1973* * 

1979 9 

1980 0 

1986 6 

1990 0 

1991 1 

1998 8 

1999 9 

Oill prices 

Quadruple e 

Double e 

Anotherr rise 

Halved d 

Rising g 

Decline e 

Declinee by 40 
perr cent 

Double e 

Trigger r 

Warr by Egypt, Jordan and 
Syriaa against Israel 

Iraniann revolution 

Iraq'ss attack on Iran 

Saudii Arabia and Kuwait 
changingg oil policy 

Iraq'ss attack on Kuwait 

Gulff War against Iraq 

Iraqq re-enters the market 
ass a big exporter 

Understandingg between 
Irann and Saudi Arabia 

Underlyingg tension 

Strongg rise in oil demand 

Resumptionn of oil demand 
increase e 

Widespreadd concern with oil 
supplyy security 

Strongg rise in oil supplies from 
neww provinces, particularly 
Northh Sea 

Concernss about future oil 
supplies s 

Saudii Arabia and other OPEC 
countriess raise output 

Weakk oil demand because of 
Eastt Asian economic crisis 
andd mild winter 

Strongg oil demand 

Effect t 

Lastingg higher oil 
prices s 

Evenn higher oil prices 

Historicallyy high oil 
pricess several years 

Loww oil prices for 
severall years 

Immediatelyy higher oil 
prices s 

Lastingg lower oil 
prices s 

Evenn lower oil prices 

Evenn higher oil prices 

** For an elaborate discussion of the 1973-crisis see Vernon, 1976. For an elaborate discussion of energy 
subsidies,, see Von Moltke, McKee and Morgan, 2004. 
Source:: Noreng, 2002: 26. 

5.3.22 The infinit y of resource s 

Howw long will the world be able to produce oil and gas at present or increasing rates 
withoutt depleting the sources? The question remains whether "the age of petroleum is 
splutteringg to an end" {Tomorrow, 2001). Two related aspects are important in this dis-
cussion.. The first aspect concerns the reliability of the data on actual reserves, for exam-
ple,, as they are presented in the previous section. The second and related aspect con-
cernss the chances of depletion of resources, which would mean the occurrence of a final 
peakk in world production. 

Figuress about reserves"6 and production are considered unreliable by several 
authorss (see, e.g., Deffeyes, 2001; Millerd, 1995; Campbell, 1991); Shell's problems at 
thee beginning of 2004 with the calculation of its reserves exemplify the possible contro-
versiess (see Shell case study). According to Campbell (1991:14), the unreliability of the 
dataa about reserves increased when states started to control the oil industry. Moreover, 
Campbelll explains that the corporate and stock exchange audits and controls did not ap-
plyy to states as they did to companies. He points out that information about reserves in the 
Soviett Union, for example, was treated as a military secret, and that some data are con-
sideredd to be 'political reserves'. This would overestimate actual reserves. All in all, an un-
stablee picture of actual reserves is presented this way. Millerd (1995:9) adds that the in-
creasee of reserves has been significantly affected by re-evaluations of existing reserves in 
thee Middle East. Political, strategic, technical and economic reasons underlie these revi-
sions.. Apart from the unreliability of the data, technological advances are opening up new 

466 'Proved or proven reserves are those resources known, with a high a degree of certainty, to be present and 
thatt can be produced at current prices and with available technology. Reserves are a proportion of resources 
delineatedd by increasing degree of both geological assurance and economic feasibility' (Millerd, 1995: 3). 
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andd old fields, leading to a recount of proven reserves. Those can change the level of pro-
ductionn in old fields to higher yields and these fields thus regain economic attractiveness. 
Exampless of new techniques are steerable drilling; horizontal drilling (up to five miles); 
deep-waterr production; advancements in 3D seismic exploration (or even 4D, adding the 
dimensionn of time)47; and electromagnetic technology (Hoyos, 2004; Anderson, 1998). 
USS laboratory experiments have claimed that between 80 and 90 percent of the oil from 
somee fields could be recoverable, while current rates run between 25 and 50 percent 
(Hoyos,, 2004). 

Accordingg to some, those technological developments will keep on impeding de-
pletion.. Taylor III (Fortune, 1999), for example, states that new technologies are allowing 
drillerss to get to places they could not get to some years ago. In his opinion, the threat of 
runningg out of a commodity has always led to substitution. In this case, it will lead to new 
discoveries,, wider use, and better conservation; the worry should therefore be on the 
ownershipp of distribution rather than on the existence or availability. A much-cited assess-
mentt of the market by Sheikh Yamani (former Saudi Oil Minister) also points at the role of 
technology,, which will reduce consumption and increase production from areas outside 
OPEC.. In his view, "the Stone Age came to an end not for a lack of stones, and the Oil 
Agee will end, but not for lack of oil" (Economist, 2003).48 

Besidess the controversy on the figures of reserves and the impact of technology on 
thosee reserves, the discussion of the peak in production affects the infinity debate. Ac-
cordingg to some, world production will peak in the foreseeable future and technological 
developmentss will not be able to keep pace with the increase in consumption. According 
too Deffeyes (2001), for example, world oil production will peak in the first decade of the 
21s tt century. His conclusions are based on a re-application of Hubbert's method. In 1956, 
thee geologist M. King Hubbert predicted that US oil production would peak in the early 
1970s.. Hubbert's analysis met with a great deal of controversy until it was proven in the 
coursee of time: the US production of crude oil started to fall in 1970. As Deffeyes (2001) 
shows,, discussion on the depletion of oil sources resurged around 1995. Publications in 
Naturee (1995), Science (Kerr, 1998), Scientific American (Campbell and Laherrere, 1998) 
discussedd the topic extensively. Deffeyes (and others) reapplied Hubbert's method to 
worldd oil production and concluded that its peak year will be between 2004 and 2008, 
dependingg on estimates of global reserves used. New technology or new discoveries 
wouldd change the picture, but are not to be expected and/or to be of sufficient size: "No 
initiativee put in place starting today can have a substantial effect on the peak production 
year.. No Caspian Sea exploration, no drilling in the South China Sea, no SUV replace-
ments,, no renewable energy projects can be brought on at a sufficient rate to avoid a bid-
dingg war for the remaining oil" (Deffeyes, 2001:149). According to Deffeyes, it is not clear 
howw the major oil companies deal with this scenario exactly; however, they do not seem to 
makee reserve acquisitions, the strategy to follow if the scenario is taken seriously. 

Duncann and Youngquist (1998) provide a second illustration of the potential deple-
tionn of resources. They predicted the world oil production peak for 2006 and give predic-

477 ChevronTexaco advertises with hyperspectral imaging, a space-based technology which gives a picture 
moree complete than 3D and which benefits the environment: 'truly a gift from above' (ChevronTexaco adver-
tisementt in Financial Times, 25 October 2004). 
488 In Yamani's perspective, the oil age will end when OPEC's power becomes more limited, which will probably 
bee the case when technological developments in the form of new discoveries will increase production from 
non-OPECC areas. 
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tionss for regional oil production peaks.49 Although the US passed its peak in 1970, the 
laterr development of (offshore) Mexican and Canadian fields moves the peak to 1985. 
Duncann and Youngquist claim that (at the date of the publication of their paper) four of the 
predictionss have proved consistent with recent trends and events: the Asian economic 
crisis;; the imminent non-OPEC peak; the inertia of the world oil peak; and the six-year 
stringg of dry holes in the Caspian Sea (Duncan and Youngquist, 1998). Although their 
evidencee seems convincing and both Campbell and Deffeyes' background as oilmen add 
somee extra weight to their argument, it is difficult to say whether Hubbert's peak will be 
revisitedd at a global scale: contradicting opinions can be found as well. 

5.3.33 The positio n of renewabl e energy : cannibalism ? 

Ann ultimate peak in production, high crude prices, growing energy demand, stringent envi-
ronmentall demands, energy efficiency measures, government subsidies and stakeholder 
pressure:: they all could be a reason to prepare for a transition to renewable energy.50 Dis-
cussedd here are solar and wind energy. According to UNEP (2000), market trends show a 
growthh of wind energy industry of 15-20% in the 1990s, and by almost 30% during the 
periodd 1997-2000; ten major international manufacturers produce 97 % of all wind tur-
bines.bines. Solar energy (by means of photovoltaic -PV- devices) is currently most competitive 
inn remote sites, away from electricity grids and requiring small amounts of power. During 
thee 1990s, the PV market grew by an average of 15% annually. Increasing mass produc-
tionn will continue to decrease costs61, as well as the open up of new markets (e.g. grid 
connectedd PV systems); this will sustain the annual growth. UNEP (2000) reports that at 
leastt 30 firms worldwide fabricate PV cells; and many more companies assemble the cells 
intoo modules. IEA (2003) also provides scenarios for renewable energy sources; their 
conclusionn is that all are at a critical moment in their evolution. They include geothermal, 
solar,, wind, tidal and other sources in a category called 'new renewables' and report a 
9.3%% average growth per annum during the period 1971-2000. 

Forr the petroleum industry, the change to renewable energy sources would signify 
aa departure from the industry's core technologies and expertise. In an extreme scenario, it 
wouldd lead to 'cannibalism of the industry' in which the success of renewable energy 
wouldd eventually push out the conventional product. Notwithstanding considerable in-
vestmentss by some companies and active lobbying by proponents of renewables such as 

499 They found a non-Middle East peak in 2003, a Middle East peak in 2011, and the Middle East dominating 
worldd oil production after 2025. And further, a non-OPEC peak in 2003 and OPEC dominating after 2007 but 
peakingg itself in 2009. Regional peaks are: North America 1985, Former Soviet Union 1987, Europe 2000, 
Asiaa Pacific 2002, Africa 2004, South and Central America 2005, and the Middle East 2011 (Duncan and 
Youngquistt 1998). 
500 UNEP defines renewable energy sources as follows: 'Sources of renewable energy exist in the form of di-
rectt and indirect solar radiation, the heat of the earth (geothermal energy) and the gravitational effects of the 
moonn that creates the tides. Direct solar radiation striking the earth also drives the global weather system and 
photosynthesis.. This, in turn, creates wind and waves, as well as biomass (plant and animal matter). The en-
ergyy in falling water may also be considered a renewable energy source, but only if the local environmental 
impactss are sustainable. Generally, new large-scale hydropower schemes are not considered to be a source of 
renewablee energy due to their substantial environmental impacts. Renewable energy can be converted to 
manyy other energy forms. Electricity can be generated from solar, wind, biomass, geothermal, hydropower, and 
oceann resources. Heat can be generated from solar thermal and geothermal sources, while biofuels such as 
ethanoll and methane, can be obtained from combinations of renewable sources' (UNEP, 2000:5). The limita-
tionss of renewable energy technology lie in the need for appropriate training and maintenance, technical limi-
tationss and in their site-specific nature (e.g. wind and daylight are needed); according to UNEP most of these 
limitationss can be overcome by means of proper planning and research and development (UNEP, 2000:6). 
511 PV systems have high capital but low running costs. According to UNEP (2000), production costs follow the 
'learningg curve' for new technologies: they have been reduced by 20% for each doubling of cumulative sales. 
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Greenpeace,, most oil MNCs still focus on their traditional products. Some make this ex-
plicitt in their name and call themselves 'international oil and gas companies' for this rea-
son;; others include renewable energy sources in their business and started to call them-
selvess 'energy companies'. Although interests and investments in renewable energy 
sourcess are growing, their amount remains small in the overall picture of the oil MNCs. 
Thee explanations used by some companies are that fossil fuel prices still beat the prices of 
renewablee energy, and that they cannot yet be sure of the cost-effectiveness of their in-
vestments,, as well as of customer demand. Even though the prices are dropping52 and the 
discussionn is moving in a somewhat vicious circle, the result is hard competition for re-
newablee energies. Natural gas with its smaller environmental impact is often perceived as 
thee transitional fuel on the way to renewables, but the time horizon is unclear. 

Tablee 5-9 Major oil companies and investments in renewable energy 

Statoil l Shell l ENI I Total l 

Question:: "How 
importantt is your 
renewablee fuels 
businesss and by 
howw much do you 
expectt it to grow 
inn the next five 
years?" " 

Noo targets, but there 
willl be substantial 
growth.. Our Swedish 
servicee stations mar-
kett biofuels today. 
Wee are also looking 
closelyy at fuel-cell 
enginess in vehicles 
andd fuel-cell power 
generationn based on 
methanol. . 

Shelll Renewables is 
ourr fifth core busi-
ness.. Renewable 
energyy can poten-
tiallyy meet 50 per-
centt of our energy 
needss by 2050. We 
expectt Shell Renew-
abless to grow five 
timess in the next five 
years. . 

Noo significant short-
termm growth, be-
causee the economic 
costss of renewables 
aree not sustainable. 
However,, renewables 
aree an important 
long-termm strategic 
option. . 

Wee are the main 
Europeann company 
forr photovoltaic fitting 
servicess in a joint 
venturee with EdF. We 
expectt a growth rate 
off 15 percent a year. 

Additionall infor-
mation n 

Focuss shown is on 
renewablee fuel prod-
uctss (e.g. new heat-
ingg oil, bio-ethanol, 
biogas)) and energy 
efficiencyy (e.g. heat 
pumpss and wood-
pellets) ) 
"Statoifss goal is to 
developp a profitable 
businesss which leads 
toto sustainable energy 
productionn and in-
creasedd use of clean 
energyy bearers" (an-
nuall 2002) 

Investmentss in wind 
andd solar energy in 
thee period 1998-
20022 were more 
thann $500 million. In 
Junee 2001, Shell 
presentedd its plan for 
furtherr investments 
off $0.5-1 billion in 
thee period 2001-
2005.. The company 
doess not share in-
formationn on the 
distributionn of their 
investmentt per year 
orr per type of energy. 

Researchh and inno-
vationn directed on 
strategiess to respond 
too expected market 
changess over the 
middlee to long term; 
hydrogenn and re-
newablee energies 
namedd as one of 
sixteenn topics 

"Totall Energie, a joint 
subsidiaryy is one of 
thee leading world 
supplierss of PV sys-
temss in developing 
countries.. Plant being 
builtt in Belgium will 
havee a annual capac-
ityy of almost 10 
megawatts"; ; 
"Areaa of wind power, 
TFEE is developing 
projectss that are both 
innovativee and envi-
ronmentallyy friendly" 

Note:: Additional info for BP (website, December 2003): BP believes gas to be the transitional fuel while re-
newablee energy technology and markets are further developed. BP's focus is on wind and solar energy. BP 
Solarr is one the world's largest manufacturers of PV products and systems, and BP has nearly 30 years of 
experiencee in that industry. Facilities are being upgraded and expanded. The manufacturing plant in Spain will 
bee one of the largest solar plants in the world; BP is investing $100 million to build on existing operations [a 
timee horizon is not given]. In wind, selective investments are being made on the sites of existing petrochemi-
calss operations. An example is the project of nine 120 metre tall turbines at the Nerefco oil refinery in Rotter-
dam,, the Netherlands. 
Source:: Upper row: Tomorrow, 1999. Lower row: Websites: December 2003 and personal communication 
withh Shell, Mr. Kleiburg, December 2003. 

Unfortunately,, a consistent, all encompassing overview of investments by petroleum com-
paniess in renewable energy sources could not be made on the basis of information found 

522 The price of wind energy is predicted to be competitive with all forms of fossil fuel generation by 2020 
(UNEP,, 2000:9). 
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inn the public domain: several organisations confirmed the difficulty of obtaining those fig-
ures.. Published information was often related to specific projects, the sum of which does 
nott necessarily represent the total amount of investments; nor do annual reports give all 
figuress transparently. Confidentiality of information and risk management is probably the 
reasonn for the lack of transparency on this topic. As an alternative, company statements 
onn the topic are shown, as collected by Tomorrow magazine in 1999 (see Table 5-9), 
supplementedd by information from company websites for the same companies. It should 
bee noted that this information only gives an impression and that the developments in re-
newablee investments can be rather rapid. 

Inn conclusion, oil provides a larger share of world energy consumption than any other en-
ergyy source, not only in practice, but also in the petroleum mindset. Notwithstanding a de-
clinee in production, it is expected to maintain that position for the foreseeable future. Re-
newabless are projected to provide 8% of world energy demand in 2020 (EIA, 2000) (see 
Tablee 5-4). In 2000, they supplied about 2% of total world energy demand (UNEP, 2000). 
"Failingg a strong world-wide commitment to environmental programs ... it is difficult to 
foreseee significant widespread increases in renewable energy use" (EIA, 2000:5). 

5.44 Petroleu m companie s in the worl d econom y 

Narrowingg down to a company focus, this section analyses Fortune Global Top 500-data. 
Whatt have been the developments in the position of petroleum companies in the world 
economyy for 1990-2002? In 1990, Fortune wrote that "oil companies generated higher 
revenuess and earnings than any other group." That year, Exxon was the biggest oil com-
pany,, ranking No.3 in the list behind General Motors and Ford Motor. Together with auto 
making,, electronics manufacturing and food processing, the sector accounted for half the 
500'ss revenues. In 2002, ExxonMobil is again the largest oil company, ranking No. 2 be-
hindd Wal-Mart stores. Figure 5-2 shows the sector's contribution to the total of the list in 
sales,, profits, assets, stockholder's equity and employees for the period 1990-2001 .*> The 
figuree shows that the sector has had a relatively stable presence in its share of the total 
withinn the top 500. The decline of 1995 is due to a methodology change in the list when 
servicess companies were included. The years between 1998-2001 show instability for 
profitt shares. Subsequently, Figure 5-3 shows the rank of the sector versus other sectors 
regardingg these same aspects. The ranking of the sector's position concerning some as-
pectss (assets, sales) declined. However, with the exception of 1998 (published under 
1999),, the sector does have an excellent record in its prominent share of the profit made 
inn the top 500: it ranks first in seven of the twelve years (and second in three other years). 
Overalll the sector is ranked in the top 10 for all aspects, and in the top 5 for three of 
them. . 

Fortunee did not publish the total of figures for 2002. 
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Figur ee 5-2 Contributio n of Petroleu m Refinin g to Fortun e Globa l 500 
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Source:: Fortune ranking, 1990-2001. 

Figur ee 5-3 Rank of Petroleu m Refinin g versu s othe r sector s 
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Source:: Fortune ranking, 1990-2001. 

Thee analysis of the movement of companies within the ranking shows a common industry 
effect;; companies move almost parallel through the ranks (Figure 5-4). The overall picture 
iss that revenues rose over the period 1990-2002 with two downward trends in 1998 and 
inn 2001 (Figure 5-5). This corresponds to a decrease in the crude price in the years 1997 
andd 2000. The analysis of revenues shows three clusters; the first cluster consists of two 
sharpp risers, BP and ChevronTexaco. The second cluster are companies showing decline: 
ExxonMobil,, Shell and Total. The third cluster consists of the rest of the companies whose 
revenuess are stable. ExxonMobil is clearly the market leader of the group (Figure 5-6). 
Whenn its revenues are indexed, it becomes evident that Shell and Exxon were contesting 
forr sector leadership from 1990-1998. From 1999 onwards, Shell has been losing the 
battle.. A possible new contestant is BP. 
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Figuree 5-5 Development Petroleum Revenues 1990-2002 

19900 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 

S o u r c e :: F o r t u n e - r a n k i n g , 1 9 9 0 - 2 0 0 2 . 

-Amoco o 

-A rco o 

BP(-Amoco-Arco) ) 

-- Chevron(-Texaco) 

-Conoco o 

-E l ff Aq 

-ENI I 

-Exxon(-Mobil) ) 

-Indiann Oil 

Mobil l 

Nipponf-Mitsubishii Oil) 

Pdvsa a 

Pemex x 

-- Petrobras 

-Phil l ipss Petr 

RepsoK-YPF F 

-Shellgroup p 

-Sinopec c 

SK K 

Statoil l 

-Texaco o 

-Total(FinaElf) ) 

-USX/marathonn oi 

103 3 



Thee Greening of Black Gold 

Figur ee 5-6 Developmen t Revenue s versu s Marke t Leader ExxonMobi l 

o o 

BP(-Amoco-Arco) ) 
—H—— Chevron(-Texaco) 
—S(t—Conoco o 

ff Aq 

11 ENI 
Exxon(-Mobil) ) 
Indiann Oil 
Mobil l 
Nippont-Mitsubishii Oil) 
Pdvsa a 
Pemex x 

— * —— Petrobras 
ss Petr 

RepsoK-YPF F 

Shellgroup p 
Sinopec c 

—— SK 
Statoil l 

—A—Texaco o 
XX Total(FmaEH) 

—X—USX/marathonn 01 
Source:: Fortune-ranking, 1 9 9 0 - 2 0 0 2 . 

5.55 Secto r pattern s in strateg y 

5.5.11 Development s in strateg y befor e 1990 

Thee petroleum sector is characterised by a high degree of internationalisation, vertical in-

tegrationn and diversification. Penrose's (1989) work is highlighted here to introduce the 

strategicc developments in the sector in the first decades of its existence. According to 

Penrose,, the internationalisation of the oil industry was inevitable. The location of the oil 

resources,, their consumption, and the resources to develop them were so unequally 

spreadd over the world that the physical development of the world's oil resources required 

thee international movement of capital and specialised skills. The integration of the stages 

inn the production process into the administrative framework of the few companies domi-

natingg the industry subsequently led to the multinational format. Inadequate supplies of 

capitall and unwillingness to accept the risk and difficulties to operate in a very different 

environmentt from the US resulted in the departure of many companies, selling out their 

discoveriess and strengthening the few, existing companies. 

Accordingg to Penrose (1989), the monopolisation of new resources was further fa-

cilitatedd by, on the one hand, the context of newly established inexperienced governments 

inn the Middle East. These governments granted long-lasting concessions to companies 

overr virtually the whole territory of countries. On the other hand, control was consolidated 

byy the use of the possibility to buy and sell concessions in both the Middle East and Latin 

America.. However, notwithstanding expanding investments (in pipelines, distribution net-

workss and refining facilities) and joint arrangements to deal with imbalances between 

crudee supplies, refining capacity and distribution to markets: competition was around. 

Bothh Grant and Cibin (1996) and Ollinger (1994) made an extensive examination 

off the petroleum sector looking, respectively, at the period 1970-1991 and 1930-1990. 

Theirr results provide a foundation to the period preceding 1990-2002. Grant and Cibin 

examinedd the process of strategic and structural change for eight of the world's largest 

<n<n , , , , , , , , , , , , 
19900 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 
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integratedd oil companies. Ollinger examined a sample of the US 19 largest US companies 
(F500,, 1975). Both studies profile the sector as vertically integrated. Grant and Cibin 
characterisee the industry as an essentially closed system of vertical integration that insu-
latedd the oil companies from external influences. According to Ollinger, this results from 
thee simple dependency of supply of oil by pipelines. Backwards integration was the best 
option,, because of the price risk of the other option: long-term contracts. Vertical integra-
tionn meant that some companies had to seek sources of oil to satisfy input requirements 
forr refineries. Other companies added refineries because they already had those sources. 
Inn the 1970s, only two relatively smaller companies in Ollinger's sample did not actively 
pursuee a policy of at least 50% self-sufficiency in crude oil (Ollinger, 1994). According to 
Grantt and Cibin, the 1980s brought vertical de-integration in relation to decentralisation, 
whichh is discussed later. 

Grantt and Cibin (1996:168) observe two phases of strategic change between 
1970-1991.. The first phase is the resistance phase (1974-1982); and the second the ac-
commodationn phase (1983-1991). During the period 1974-1982, the companies resisted 
change.. According to Grant and Cibin, companies attempted to maintain the balance be-
tweenn vertical integration, growth by diversification, and increased investments in up-
stream.. In this period, diversification led to the inclusion of alternative energy sources, 
minerals,, and other product areas.54 Grant and Cibin (1996) believe that the diversifica-
tionss were the result of a desire to exploit internally-developed technologies and manage-
mentt capabilities. Examples are BP and Amoco's animal feed businesses, Shell's deter-
gentt business, and Exxon and Texaco electricity generation. Exxon and BP diversified 
moree widely into information technology; Mobil into retailing and packaging; and Arco 
evenn acquired the London Observer newspaper (Grant and Cibin, 1996:171). 

However,, from 1982 onwards, oil prices went down sharply and all majors (except 
Shell)) announced major restructuring. Reformulation of their business strategies, employ-
mentt reductions, and widespread divestment of non-core businesses followed. In the pe-
riodd from 1982-1990, the companies also narrowed their geographical spread in down-
streamm activities in order to improve their profitability. Emphasis in corporate statements 
changedd from operating aspects (replacing reserves; expanding geographically; improving 
efficiency;; and technological progressiveness) to performance goals.55 Table 5-10 and 
Tablee 5-11 give an overview of the diversification process. 

544 Alternative energy: primarily coal, but also solar power, nuclear energy and oil recovery from tar sands and 
oilshales;; Minerals: primarily non-ferrous metals but also phosphates, sulphur, cement and industrial minerals. 
Onlyy a few companies diversified to nuclear energy: 1970: Arco, 1982: Exxon, Mobil and Shell (which entered 
andd withdrew from nuclear energy between 1970-1982). Grant and Cibin (1996) also give attention to other 
diversificationss into, for example, forestry (Shell), electricity (Exxon and Texaco), plastic packaging (Mobil and 
Amoco),, real estate (Chevron and Mobil), and synthetic fibres (Amoco). Previous examples apply at least for 
19866 and 1990. 
555 In the 1980s, profit goals were explicitly linked to maximisation of return to shareholders. Other changes in 
thee business strategy were: 'active asset management'; alignment of strategy and resources by intercompany 
tradingg of assets; and increased emphasis on cost efficiency. Cost reduction included: capacity adjustment; 
reductionn in overhead costs; development and adoption of cost-reducing technology; and the increase of 
flexibility,, especially for refineries (Grant and Cibin, 1996:173). 
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Tablee 5-10 Diversificatio n 1970-1990: Oil and gas , Chemicals , Coal 

1970 0 

1982 2 

1986 6 

1990 0 

Amoco o 

•ff 4 

tt  4 C 

^^ 4, c 

<HH 4, 

Arcoo (1) 

tt 4- C 

tt  4- C 

t>> 4- C 

BP P 

tt  4 C 

** 4- c 

tt 4 

Chevron n 

 4 

** 4- C 

** 4- C 

tt  4 C 

Exxon n 

tt  4- C 

1-- 4 C 

1>> 4 C 

** 4 C 

Mobil l 

tt  4 

** 4 c 

tt 4 c 

tt 4 c 

Shell l 

ff 4 
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Texaco(2) ) 
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Tablee 5-11 Diversificatio n 1970-1990: Oilsands/shales , Solar Power and Metals 

1970 0 

1982 2 

1986 6 

1990 0 

Amoco o 
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BP P 

** M 

•• M 

(4) ) 

Chevron n 
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Exxonn (3) 

M M 

SS * M 

M M 

SS M 

Mobil l 

SS * M 

Shell l 

SS M 

SS * M 

•• M 

Texaco o 

SS * M 

* * 

* * 

Oill and gas: 1 \ Chemicals: 4, Coal: C, Oilsands/shales: S, Solar power: * , Metais: M. 
Notes:: (1) By 1990, Arco's involvement in its chemical businesses had been reduced to 83.4 % of Arco 
Chemicall and a 49.9% of Lyondell Petrochemical Co. (2) Texaco, 1990: coalbed gasification, not coal mining 
(3)) Exxon had only minor interests in copper and zinc by 1990. (4) Additional information, not mentioned by 
Grantt and Cibm. Source: Adjusted from Grant and Cibin, 1996, information drawn from annual reports. 

Inn addition, Ollinger (1994) presents a table with product lines of oil firms in the period 

1950-19900 (see Table 5-15). His data are based on Moody's Industrial Manual, and he 

distinguishess between national, international and regional oil, which integrates the interna-

tionalisationn dimension into the diversification trend. Because of the categorisation 're

lated'' versus 'unrelated' diversification, independent products such as solar energy are not 

singledd out as a separate category. According to Ollinger, almost all the 19 largest oil 

companiess (1975, F500) had the same business lines in 1990 as they had in 1970. Fur

thermore,, many firms changed from a related to an unrelated and back to a related growth 

strategyy between 1970 and 1990. Ollinger explains that broad diversification into busi

nessess unrelated to oil (e.g. land development, road building) had proved to be unsuc

cessfull in general; internal skills were not available to accomplish the associated tasks. 

Priorr to the 1950s, companies focused on domestic growth in the industry. Technological 

innovation,, the rise in demand for oil products in Europe and Japan, the maturation of the 

USS oil market and the development of low cost sources of Middle East oil led to expansion 

andd growth into petrochemicals and international oil. Development of nuclear power and 

decliningg domestic sources introduced uranium and coal. Those were considered the 

naturall technological and geographic extensions of the existing businesses. By 1990, the 

focuss was on energy and petrochemicals with their complementary research, input needs, 

andd production technology (Ollinger, 1994). 

Bothh Ollinger as well as Grant and Cibin found a pattern of diversification and di

vestmentss as well as a pattern of vertical integration. As Ollinger and Penrose (1 989) ex

plain,, internationalisation of the sector was required because of the unequal spread of the 

locationn of the resources, the location of capabilities to develop them, and the location of 

demand.. Ollinger even includes the internationalisation dimension into the diversification 

trend;; in his view, the US companies in his sample went overseas to exploit nonmarketable 

production,, refining skills and exploration skills. 
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5.5.22 Evolutio n of Strategy : th e perio d 1990-2002 

Focusingg on the period from 1 990 onwards, an empirical analysis has been made of the 

developmentt in the strategic elements as selected from the strategic alignment model. At

tentionn for the strategy elements is divided into the aspects of internationalisation, vertical 

integration,, and diversification. Internationalisation was operationalised by three methods. 

Thee first method is the TNI-formula, its results are presented in Figure 5-7. 

Thee average TNI for the whole sample for 2002 is 47.6%; for 1990, 41.8%; and 

forr 1995, 42.5% (aii scores excluding the extreme iow score of Petrobras). in general, the 

USS companies have a much lower average degree of internationalisation than the Euro

peann companies: for 2002, 42 .2% versus 56 .2%; for 1995, 36.5% versus 50.2%; for 

19900 34.4% versus 50.5%. Over the years, both regions show a similar pattern of steady 

increase;; for the Europeans, fluctuations in this trend (of about 5% per year) start from 

19944 onwards. The figures also show the high degree of internationalisation of the sector 

comparedd with other sectors. Van Tulder, Van den Berghe and Muller (2001:34) calcu

latedd a weighted average of 30 .6% for the largest 200 industrial companies for 1995. 

Thee US companies are closer to this average than the European companies. 

Figur ee 5-7 Internationalisatio n pet ro leu m industr y 1 9 9 0 - 2 0 0 2 , by TNI 
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Source:: Scope database, Erasmus University Rotterdam. 

Thee results are quite diverse for the whole group of companies, but a general trend of an 

increasee within a range of 10% is observed. For 1990, two main groups are observed; 

onee scoring below 25%, the other scoring above 50%. The three companies in between 

thosee groups (Elf, Texaco and Amoco) all merged with another company in the period 
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Latinn American companies, Statoil and Marathon. Phillips and ARCO (which had a con

trastingg pattern) both merge and leave for that reason. Other companies leaving the low 

scoringg group are ENI and Chevron(Texaco); they have been exceptionally quick climbers 

off the period: both doubled their international operations in the period. ENI will probably 

transferr to the highly internationalised category in the coming years. 

Thee high scoring group of 1990 remains in that position but has split into two 

groupss by 2002: the absolute top scorers BP (81.3%) and Total (74.9%), and the rela-
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tivelyy stable ones: Shell (62.45) and ExxonMobil (61.6%). A newcomer to this category is 
thee aforementioned ChevronTexaco (58.5%). All of those five companies have more than 
halff of their operations in host countries; they approach the concept of the 'global com
pany'' most closely. RepsolYPF approached the high scoring group quite closely in a short 
periodd (1997-2002); however, its giant leap did not last for long and is probably the con
sequencee of the acquisition of Argentinian YPF. 

Marathonn (9.5% versus 19.1%) and Petrobras (4.4% versus 7.2%) also doubled 
theirr degree of internationalisation, but they still remain low internationalisers. Exceptions 
too the trend of increase are PDVSA, ConocoPhillips, ExxonMobil and Statoil. All those 
companiess ended at a lower TNI for 2002 than for 1990. For ConocoPhillips, this is ex
plainedd by the merger between Conoco and Phillips, which had very diverse scores for 
20011 (55.0% versus 13.9%). For Statoil, the decrease is at least partially explained by 
methodologicall aspects (the 1990-TNI has been calculated on the basis of sales and em
ployeess only; this increases the degree of internationalisation disproportionately). 

Thee second method to measure internationalisation is the assets-based version of the 
transnationalityy index. It increases the insights because of the direct relation between assets 
andd environmental impact. The results are shown in Figure 5-8. The average TNI assets 
basedd for 2002 is 51.7%; for 1990, 40.2%; for 1995, 44.8% (all scores again excluding the 
extremee low scores for Petrobras). The trend for US companies to have a lower degree of 
internationalisationn than European firms is confirmed by assetbased-internationalisation as 
well.. The US companies seem to be catching up slowly but that depends on the inclusion of 
Statoill in the European data or not. The figures for 2002 are 50.5% versus 61.1 %, respec
tively;; for 1995s6, 43% versus 52.4%; and for 1990, 39.6% versus 54.7%. 

Figur ee 5-8 Internationalisatio n petroleu m industr y 1990-2002: assets-base d 
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Source:: Scope database, Erasmus University Rotterdam. 
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Thee results for the individual companies within the group are similar to the patterns of in
ternationalisationn shown by the TNI ratio. The most important result of the analysis is that 
companiess make a clear choice to internationalise and, if so, then by means of assets. For 
11 990, two even more distinct groups are observed: the low scorers, and the high scorers. 

'' To make the picture more complete, BP's and Conoco's 1996-scores are included in the 1995 overview. 
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Thee high scoring companies remain for 2002: Mobil, Shell, Exxon and Total. BP {79.3%) 
andd TotalFinaElf (88.4%) score extremely high again; both companies' scores have been 
relativelyy stable since their mergers in 1999. The low scorers in 2002 were the Latin 
Americann companies (Pemex scored 0 on international assets) and Statoil, a result similar 
too the TNI results. The results for merging companies indicate that a merger does not 
necessarilyy result in higher internationalisation by means of assets; it seems that compa
niess start reorganising their assets after the first year. Examples are ExxonMobil, Repsol 
(decliningg after an initial merger leap) and Conoco dropped from 67.7% for 2001 to 41.8 
%% when it merged with low-scoring Phillips. 

Thee third measure of degree of internationalisation is found in the registration of the 
companies'' affiliates all over the world and its division over home and host countries. For-
tanierr (2003) made this analysis for the largest 200 non-financial companies for the year 
2002.. She examined the ties between countries as well as the effect of sector of industry. 
Importantt differences were found depending on the home country of the company. Euro
peann multinationals turned out to be the most international by far, as measured by location 
off affiliates abroad (59%). US MNCs multinationals are much more home-oriented with 
43.33 % abroad. The average degree of internationalisation for their sample is 46.6%. Ac
cordingg to these figures, the petroleum sector is in the middle range (45.7%); this is similar 
too the average degree.57 The specific results of their analysis for the oil sector are shown in 
Tablee 5-12. The spread in the table refers to the number of countries in which the company 
iss active (the average is 24.8). Again the oil sector scores about the average: 26.7. 

Tabl ee 5-12 Divisio n of subsidiarie s over hom e and hos t region : secto r analysi s 

2002 2 

Oill (N=14) 

Home e 

Host t 

Host/totall (%) 

Spread d 

Sum m 

3253 3 

1262 2 

1991 1 

--

--

Mean n 

232.4 4 

90.1 1 

142.2 2 

45.7% % 

26.7 7 

Std d 

269.1 1 

84.4 4 

189.9 9 

21.9% % 

24.8 8 

Source:: Fortanier, 2003. 

Additionall analysis based on these location-data was carried out for the sample used in 
thee previous sections on the basis of the distinction that could be made between majority 
andd minority-owned subsidiaries. The results are shown in Table 5-13. It is clear that the 
absolutee scores from this data source are higher than the results from measurement by 
thee TNI. The overall trend of increase of internationalisation is not confirmed by these data; 
aa possible explanation is that companies register affiliates in anticipation of active opera
tionss in later years. The patterns of internationalisation would then start earlier as meas
uredd from those data than from other data such as the TNI, which can lead to a slightly 
inaccuratee account. However, for the majority-owned affiliates, the difference between the 
Europeann and US group remains. It disappears for the minority-owned affiliates, where the 
degreee of internationalisation is way higher. This sustains the idea that companies use mi
norityy shares to increase their foothold internationally. 

577 Sectors with high scores are the diversified sector (71.0%), food, beverage and tobacco (69.7%) and 
chemicalss and pharmaceuticals (also 69.7%); low scores were obtained by utilities (19.8%), and whole
sale/retaill (25.5%) (Fortanier, 2003). 
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Tablee 5-13 Internationalisatio n petroleu m sector : majority - versu s minority-owne d 

1990 0 

1995 5 

2002 2 

Major r 

US S 

49.0 0 

50.9 9 

40.3 3 

ty--owr r ed d 

Europe e 

63.0 0 

57.3 3 

58.4 4 

1990 0 

1995 5 

2002 2 

Minority y 

US S 

72.1 1 

76.1 1 

--

OVv v ned d 

Europe e 

70.3 3 

69.3 3 

--
Note:: Internationalisation measured by the host/total divide 
Source:: Scope database, Erasmus University Rotterdam. 

VerticalVertical integration 
Thee second aspect of strategy discussed in this section is vertical integration. Data were 
availablee for the European companies in the sample58; the figures were calculated using 
Tecson'ss formula of vertical integration (see Chapter 4). Figure 5-9 shows the results. 

Figur ee 5-9 Vertica l integratio n in Europea n Petroleu m MNCs 

- • —— BPAmoco' 

- • —— Elf Aquitaine 

Total(FinaElf) ) 

ENI I 

- *—— RepsolYPF 

- •—She l l " " 

- t —— Statoil"* 

19900 1992 1993 1994 1995 1996 1997 1998 1999 2000 2002 

Source:: Scope database, Erasmus University Rotterdam. 

Inn conformity with the results of Grant and Cibin, and Ollinger, most companies are still 
quitee highly vertically integrated: the average for 2002 is 40.2%. ENI has a particularly 
highh score, while BP has a particularly low score (23%); in this intrasectoral perspective, 
thee rest of the companies are classified as 'medium' in their vertical integration. 

Overr the period 1990-2002, half of the companies vertically de-integrated, the 
otherr half increased their level of integration. Statoil is especially de-integrating over the 
period,, coming back from a real high of 65.3 % to 42.9% in 2002; possibly the large de
creasee is due to method of operationalisation. ENI is the top scorer on the other side, 
comingg from 37.4% in 1992 to 59.2% in 2002. For companies that merged, a diverse ef
fectt is observed: Total increased in its level of vertical integration as well as Repsol. BP on 
thee other hand, decreased its vertical integration. Shell is the third climber but did not ex
periencee a merger to explain this development. 

Withh regard to the strategic intent to integrate, an analysis in the Financial Times 
(FT)) confirms the diversity of trends: some companies focus on integration because of the 
liberalisationn of the energy market, others are more concerned with internal restructuring 
becausee of their mergers. However, the specific expectations of the FT were not con-

588 Personnel costs are an important part of the formula to calculate vertical integration. Because they are not 
mandatoryy in the US accounting standard, the formula cannot always be applied when one builds on informa
tionn from US companies. 
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firmed:: BP was expected to integrate further, while Total would not because of the merger 
andd its restructuring dilemmas (see Corzine and Jones, 2000). 

Diversification Diversification 
Diversificationn was distinguished as the third variable in the research model to examine 
strategy.. During the 1970s, petroleum companies diversified their products into different 
strandss and adopted a variety of products such as forestry (Shell), real estate (Chevron 
andd Mobil), a newspaper (ARCO), and so on. At the beginning of the 1980s, as a conse
quencee of price decline, those diversification tracks were reconsidered. The companies 
regainedd focus on the core products of the industry related to their main divisions: explora
tionn and production, refining, marketing and transportation. Some companies consider re
newablee energy as an extra division, but, in general, the industry is relatively homogenous 
withinn its diversity of the energy and chemicals product chain. 
Becausee of this observation, it was decided to concentrate on the other strategic vari
abless in the model: internationalisation and vertical integration (see Chapter 2 for further 
discussionn of this choice). 

ConcludingConcluding remarks: petroleum & strategy 
Thee individual tracks of the companies are summarised in Table 5-14. 

Tablee 5-14 Developmen t of strategi c elements : overvie w 1990-2002 

BP(AmocoArco) ) 

Chevronn (Texaco) 

ConocoPhillips s 

ENI I 

ExxonMobil l 

Marathonn Oil 

PDVSA A 

Pemex x 

Petrobras s 

Repsol l 

Shell l 

Statoil l 

Totall (FinaElf) 

Internationalisation n 

TNI I 

1990-2002 2 

Increase e 

Largee increase 

Decrease e 

Largee increase 

Decrease e 

Increase e 

Decrease e 

Increase e 

Largee increase 

Increase e 

Decrease e 

Increase e 

by y 

2002 2 

X-high h 

High h 

Medium m 

Medium m 

High h 

Low w 

Low w 

Low w 

Low w 

Medium m 

High h 

Low w 

AA ,,,y, , 

Assets s 

2002 2 

X-high h 

High h 

Medium m 

High h 

High h 

Medium m 

Low w 

Low w 

Low w 

High h 

High h 

Low w 

X-high h 

Verticall integrat 

1990-2002 2 

Decrease e 

--

--

Increase e 

--

--

--

--

--

Increase e 

Increase e 

Decrease e 

Increase e 

on(1) ) 

2002 2 

Low w 

--

--

High h 

--

--

--

--

--
Medium m 

Medium m 

Medium m 

Medium m 

Notes:: (1) Data only for European companies; Internationalisation on basis of TransNationalitylndex (TNI) and 
assets-basedd TNI; Vertical Integration (VI) based on Tecson method. Low: TNI or VI less than 25%; Medium; 
TNII or VI between 25 and 50%; High: TNI or VI over 50%; X-high equals or over 75%. 
** This result should be treated with caution as it may be due to methodological issues; " not enough data 
available.. Source: Scope database 

Thee general trends for the strategic variable are as follows. For internationalisation, a gen
erall trend of an increase within a range of 10% is observed. A stronger but relatively simi-
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larr pattern is found for internationalisation by means of assets, which means that the inter-
nationalisationn trend is largely based on assets. On average, European companies tend to 
scoree higher on internationalisation than US ones, for both the overall concept of interna
tionalisationn and assets-based internationalisation. The Latin American companies score 
low.. An explanation lies in the immediate possession of natural resources, which is low for 
thee (Western)-European companies and high for the Latin American ones; the US compa
niess find themselves in an intermediate position. Their need to internationalise may be initi
atedd by the consumption pattern of their country, but that explanation cannot be further 
sustained.. A general need to increase reserves to secure the future of the company ex
plainss the general trend to internationalise. 

Inn general, five companies score extremely high, with a degree of overall interna
tionalisationn higher than 50%. Another group of five scores less than 25% for 2002; the 
wholee group of Latin American companies is included in this range. For at least three 
companies,, the degree of internationalisation decreased over the period 1990-2002; 
threee others made a substantial leap (an increase of 15%, which is above the average of 
thee general trend) in internationalisation degree. Both the decreases and giant leaps can 
partiallyy be explained by mergers. The assets-based internationalisation follows this trend, 
althoughh on the basis of assets alone, companies are slightly more internationalised. 
Sevenn companies score more than 50%, four companies score less than 25%. However, 
thee pattern is basically the same. A third measure of internationalisation resulted in higher 
degreess of internationalisation but confirmed the difference between European and US 
companies.. In addition, a large difference between majority- and minority-owned affiliates 
waswas found; the latter were more internationalised. 

Forr vertical integration, the average degree for 2002 is 40.2% while it was 33.6% in 
1992.. However, the increase conceals the diversity between the European companies, 
whichh ranges from 23.0% until 59.2 %. Most companies are relatively stable in their de
greee of vertical integration. After 1999, almost all companies increased their level of verti
call integration; the two exceptions are BP (which was the only European company to 
mergee with US companies) and Statoil. The aspect of diversification was not further inves
tigatedd as the industry is expected to be relatively homogenous in its products, although 
thee emphasis may differ. At the beginning of the 1990s, petroleum companies had re
gainedd focus on their core products after a period of diversification in the 1970s. At the 
endd of the 1990s, they found themselves in an increased internationalised context with a 
relativelyy stable but diverse pattern of vertical integration. 

5.66 Secto r pattern s in structur e 

5.6.11 Development s in structur e befor e 1990 

Againn building on the work of Ollinger (1994) and Grant and Cibin (1996), this section 
highlightss the structural aspects of the companies in the sector until 1990. According to 
Ollinger,, companies were organised by departmental specialty (the functional format) until 
thee 1960s in order to accommodate the high level of vertical integration. Diversification 
intoo related markets subsequently led to the 'functionally with subsidiary' FS-form, which is 
lesss centralised. With changes in refinery technology and lower transportation costs and 
ann increase of horizontal integration, the FS format led to redundancies, and the organisa
tionaltional format changed again. The result is the multidivisional format for all firms at the be-
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ginningg of the 1990s (see Table 5-15). This format provided an efficient way to control 
overseass operations. This way, the changes in business strategy led to a change of or
ganisationn structure for all of the firms (Ollinger, 1994). 

Tablee 5-15 Organisationa l form s of firm s 1930-1990 

Firm m 

Amoco o 

ARCO O 

Chevron n 

Conoco* * 

Exxon n 

Gettyy Oil 

Gulff Oil 

Marathonn Oil 

Mobill Oil 

Occidental l 

Phillips s 

Shelll Oil 

Standardd of 
Ohio o 

Texaco* * 

Unocal l 

Initial l 
form m 

FS S 

F F 

FS S 

F F 

FS S 

C C 

F F 

F F 

FS S 

F F 

H H 

FS S 

FS S 

F F 

F F 

Initiall sur
vey y 

Rel l 

Reg g 

Rel l 

Reg g 

Rel l 

Rel l 

Reg g 

Reg g 

Merge e 

Reg g 

Rel l 

Rel l 

Rel l 

Merge e 

Reg g 

Initiall pe
riod d 

1930-55 5 

1930-63 3 

1930-53 3 

1930-48 8 

1930-59 9 

1930-58 8 

1930-55 5 

1930-59 9 

1930-58 8 

1962-67 7 

1930-70 0 

1930-48 8 

1930-59 9 

1930-39 9 

1930-61 1 

T-formm period 

1956-60 0 

1964-65 5 

1954 4 

1949-51 1 

1960-65 5 

Na a 

1956-57 7 

1960-62 2 

1959 9 

1968-71 1 

1973-74 4 

1949-59" " 

1960-61 1 

1940-42 2 

1962-63*" " 

Final l 
form m 

M M 

M M 

M M 

M M 

M M 

M M 

M M 

M M 

M M 

M M 

M M 

M M 

M M 

M M 

M M 

Fina a 

Rel. . 

Rel. . 

Rel. . 

Rel l 

Rel. . 

Rel... . 

Rel l 

Rel l 

Rel. . 

Rel. . 

Rel l 

Rel l 

Rel. . 

Rel l 

Rel. . 

strategy y 

.unrel l 

.unrel l 

.unrel l 

.unrel l 

unrel l 

,, unrel 

.unrel l 

.unrel l 

.unrel l 

Finall period 

1961-90 0 

1966-90 0 

1955-90 0 

1952-81 1 

1966-90 0 

1959-84 4 

1958-84 4 

1963-82 2 

1960-90 0 

1972-90 0 

1975-90 0 

1960-90 0 

1962-90 0 

1943-90 0 

1964-90 0 

Notes:: F (functional form): Functionally-organised firm, FS (functional with subsidiary form): Functionally or
ganisedd firm in the primary market with subsidiaries in the secondary markets. T (transitional form): The transi
tionn period from one organizational form to the multidivisional form. M (multidivisional form): Divisionalised 
structuree in which the top manager makes all strategic plans and division managers make operating decisions. 
HH (holding company form): divisionalised structure in which little centralised control. C (corrupted 
multidivisionall form): a divisionalised structure in which the top manager makes all decisions. Reg: regional 
growth;; Rel(ated): growth into international oil, petrochemicals, coal, uranium; Merge: growth through mergers; 
Unrel(ated):: growth into activities other than oil or related; N.a not available. 
** Transitional and functional period based on company histories and Bhargava 1972. " Differs from Armour 
andd Teece because of firm consolidation in 1963. "* Announcement data indicates that divisionalisation be
gann in 1962. 
Source:: Adjusted from Ollinger (1994:506). 

However,, according to Grant and Cibin {1996), the fundamental change in the market en
vironmentt of the sector occurred in 1973/4 but companies did not adapt their strategy 
andd structure until a decade later. They explain that the change was characterised by in
creasedd competition and uncertainty.59 The primary trigger for the change was declining 
profitability;; contextual change in itself was not enough to overcome organisational inertia 
andd internal barriers to change. Furthermore, the changes in strategy and structure oc-

599 The increased competition was a result of: 1. The nationalisation of a large part of the majors' assets after 
1972;; and 2. The expansion of smaller players including state-owned oil producers and domestically-based oil 
companiess (e.g. Elf, Repsol). The increased uncertainty is indicated most clearly by increased volatility of the 
pricee of crude oi, especially after 1980 (see Figure 5-1), when market-determined prices were introduced 
(insteadd of prices determined by the majors and later by OPEC (Grant and Cibin, 1996). 
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curredd simultaneously {instead of strategy leading change) and transformationally (instead 
off incrementally). 

Untill the beginning of the 1970s, centralisation reflected the highly interdependent 
activitiess of the companies with an unusual proportion of decision making at headquarter 
level.. The size, risk, and scale of the investments placed a heavy responsibility on top 
managementt resulting in a more centralised organisational structure than in other sectors 
off comparable size {Grant and Cibin, 1996:167). The emphasis on operational planning 
wass associated with an 'engineering approach' and 'engineering culture', reflected in the 
technicall background of companies' managers. 

Betweenn 1970-1990, the companies moved from a configuration based on vertical 
integrationn and hierarchical planning and control towards one based on decentralisation 
andd market-responsiveness. The exception was Shell, which avoided both the diversifica
tionn and the restructuring. According to Grant and Cibin (1996:180), Shell already had a 
decentralisedd market-responsive archetype and could therefore change by adaptation in
steadd of transformation. 

Withinn the period, again two phases can be distinguished: 1. 1973-1981; and 2. 
19811 -1990. Between 1973 and 1981, most of the companies reorganised their divisional 
structuress in order to be able to react to fast-moving markets. The divisional reorganisation 
wass of two kinds: 1. Moving from a geographically-based to a product-based divisional 
structure;; and 2. Reducing the number of divisions directly reporting to headquarters. 
However,, changes in the distribution of decision making were modest until the beginning 
off the 1980s. Then, the companies also started to decentralise their decision-making 
processes,, including vertical de-integration, new approaches to corporate planning, and 
empowermentt (locating decision making as low down the organisation as possible). 

Betweenn 1982-1988, all the companies in Grant and Cibin's sample granted op
erationall autonomy to their upstream and downstream divisions; they started to buy and 
selll outside their own group. Vertical de-integration reflected a fundamental change in the 
statuss of downstream operations. Those were now expected to become profit centres 
coveringg costs of capital rather than existing merely to provide secure outlets for oil pro
duction.. Corporate planning changed because it became increasingly difficult to forecast 
oill market trends. Together with decision-making responsibilities, planning and strategy 
formulationn were also transferred to divisional management. Headquarters started to func
tionn more as a coordinator and sounding board; corporate planning departments of most 
off the sample firms had drastically shrunk by 1991 (Grant and Cibin, 1996:181). Planning 
methodss changed alongside; formal five- or ten-year planning was replaced by scenario 
planningg techniques as pioneered by Shell during the 1970s {Wack, 1985). 

Accordingg to Grant and Cibin (1996), the changes in centralisation of decision
makingg and empowerment were accompanied by two mechanisms of coordination: finan
ciall control and goal alignment (i.e. active management of a corporate culture). Financial 
controll used to be regarded as non-suitable for the long-term decision horizon, but this 
changedd because of the increased emphasis on cost efficiency and performance. Further, 
short-termm management became more important in itself, and decentralisation permitted 
businesss units and divisions to be treated as independent profit units. By 1991, the pre
dominantt organisational form was a corporate headquarters with three principal operating 
divisions:: upstream, downstream, and chemicals. Grant and Cibin add, however, that 
theree was significant variation in their sample. 
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5.6.22 Evolutio n of Structure : the perio d 1990-2002 

Thee previous section shows that strategy and structure can be seen as separate for ana
lyticall purpose but that they are entwined in practice. Chapter 4 categorised the options 
too examine organisational structure in connection with the literature review of the previous 
chapter.. The conclusions of that chapter already indicated that the operationalisation of 
organisationall structure is a complex task. Building on the findings of Grant and Cibin 
(1996)) and Ollinger (1994), this section focuses on two variables of organisational struc
ture:: degree of centralisation and structure of ownership. The last variable distinguishes 
ratioo of ownership as well as patterns of mergers and acquisitions. The aim is to present 
ann overview of the developments for the period 1990-2002, and to examine the charac
teristicss of the sample on these aspects. 

DegreeDegree of centralisation 
Thee examination of the degree of centralisation turned out to be a hard task. As the meth
odologicall chapter showed, several options were considered to examine this variable. The 
chosenn proxy uses registration of affiliates as an indication of centralisation. A summary of 
thee results for majority-owned and minority-owned affiliates is shown in the tables below. 
Thee data are to be read as an indication of the relative intra-sectoral position of a company 
inn a specific year; absolute positions cannot be drawn from the tables and figures, al
thoughh a distinction over the years are possible. 

Majority-ownedMajority-owned affiliates and centralisation 
Forr 1990, two explicit groups emerged, as indicated in Table 5-16. For the other years, 
withinn each column, the data should be read both relative to each other and top-down, in 
orderr to read an increase in the degree of centralisation. While the starting positions of 
bothh groups are similar in relative centralisation in 1990, other developmental paths are 
chosenn for the majority-owned affiliates. The European companies become more decen
tralised,, while the US companies become more centralised. While in 1990 the European 
companiess came from a slightly more centralised position, by 2002, they are more decen
tralisedd than the US companies. Companies from Latin America are the most centralised 
withinn the sample. In the midst of the period, in 1995, the European companies are even 
moree decentralised than in 2002. 

Tablee 5-16 Majority-owned affiliates & centralisation: clusters of companies: 

19900 1995 2002 

Majorit yy  owne d Group 1: Mobil BP 
(fromm Mobil BP Texaco BP Shell ChevronTexaco 
decentralise dd  Amoco Texaco Eni Amoco Shell Total 
too centralised) Group 2: Exxon Arco Chevron Eni ExxonMobil Repsol 

Elff Total Marathon Total Conoco Marathon 
Exxonn Marathon ENI Chevron Phiiiips PDVSA Pemex relrubtas 
Arcoo Shell Statoil 

Source:: Scope database. For methodology, see Chapter 4. 

Company-specificc results are shown in Table 5-1 7. BP is the most decentralised company 
withinn the group, for both 1990 and 2002. Chevron and Texaco are in different groups in 
1990;; as a merged company, they end in a relatively decentralised position for 2002. Sta
toill (and other state companies such as the Latin American group) emerged as most cen-
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tralisedd for 2002, while Shell moves from a quite centralised position in 1990 to a rela
tivelyy decentralised position in 1995 and 2002. Arco starts centralised in 1990, moves to 
aa less centralised position in the 1995-group, and is then acquired by BP, which leads the 
decentralisedd groups. In 2002, five companies have 50% of their affiliates as direct sub
sidiaries:: Statoil, the three Latin American companies, and Marathon Oil. Two companies 
reachh their 50% level at the second level of ownership: ExxonMobil and ENI. ConocoPhil-
lipss lies in between those two groups. ChevronTexaco has 50% of its affiliates up to the 
thirdd level of ownership; Shell and Total are in between the second and third level of own
ership.. BP is the most decentralised and reaches the 50% level only at the fourth level of 
ownership. . 

Tabl ee 5-17 Majority-owne d affiliate s & centralisation : compan y specifi c result s 

BP(AmocoArco) ) 

Chevron(Texaco) ) 

ConocoPhillips s 

ENI I 

ExxonMobil l 

Marathonn Oil 

PDVSA A 

Pernn ex 

Petrobras s 

RepsolYPF F 

Shell l 

Statoil l 

Total(FinaElf) ) 

Centralisation:: relative pattern majority-owned affiliates 

Arcoo most C; Amoco more C than BP which is most DC of 
three;; BP shows pattern DC -» C -> DC 

Chevron:: C; Texaco: DC; both quite stable 90/95; merged to 
relativelyy DC 

Phillipss more C than Conoco; no merger data available 

CC -» DC ~> C 

Exxonn slightly more C from 90-95; Mobil stable DC; merged to 
mediumm position of those 

CC -> more C 

C C 

C C 

C C 

Relativelyy C 

CC ->DC -> slightly less DC 

C C 

Elff and Total similar 1990, Total more C for 1995 (Elf no 
data);; merged into more DC for 2002 

50%-levell 2002 (1) 

4 4 

3 3 

1 /2 2 

2 2 

2 2 

1 1 

1 1 

1 1 

1 1 

2 2 

2/3 3 

1 1 

2/3 3 

Notes:: For PDVSA, Pemex and Petrobras, data were only available for 2002. C: Centralised; DC: Decentral
ised.. (1) 50% level indicates at which subsidiary level the cumulative percentage of half of the affiliates has 
beenn registered. TotalFinaElf and Shell are on the brink of the second and third level as indicated. Source: 
Scopee Database, 2003. 

Minority-ownedMinority-owned affiliates and centralisation 
Thee results for the minority-owned affiliates are that the European ones are more central
isedd than those of the US, for both 1990 and 1995. So, while the US companies are more 
centralisedd in their approach of majority-owned affiliates, the European companies in
creasee their grip on the minority-owned affiliates. Unfortunately, the data only refer to 
1990-1995,, so the developments for the rest of the period cannot be examined. Clusters 
off companies are shown in the table below (see Table 5-18); again they should be read 
top-downn to read an increase in the degree of centralisation. 
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Tablee 5-18 Minority-owne d affiliate s & centralisation : cluster s of companie s 

19900 1995 

Minority-ownedd Mobil Mobil 
(fromm decentralised Amoco BP ENI BP Shell ENI 
too centralised) Exxon Elf Marathon Texaco Amoco 

Totall Arco Exxon Chevron Arco 
Chevronn Texaco Marathon Total 
Shell l 

Notes:: For methodology, see Chapter four: clustering based on the 50% point in cumulative division of levels 
off affiliates in tables. Source: Scope database. 

Withinn the approach of the minority-affiliates, several observations can be made over the 
five-yearr period. Four companies remain at the same level: Mobil, BP ENI and ARCO. 
Threee companies decentralised, Texaco, Chevron, and Shell. The latter company is re
markablee as Shell replaced its most centralised position by an almost most decentralised 
position.. The remaining four companies increased the degree of centralisation of their af
filiates:: Exxon, Total, Marathon, and Amoco. For 1990, the clusters were not similar to 
thosee of the majority-owned affiliates. However, several companies were in a similar posi
tionn to what they were for the majority-owned affiliates. Mobil again emerges as most de
centralisedd and Shell as most centralised; Amoco and Elf remain in-between these two 
extremee positions. For 1995, the similarity between the clusters of the two kinds is very 
strong:: only Texaco and ENI swapped positions. An overview of the company-specific po
sitionss is presented in Table 5-19. 

Tabl ee 5-19 Minority-owne d affiliate s & centralisatio n pattern : company-specifi c 

BP(AmocoArco) ) 

Chevron(Texaco) ) 

ConocoPhillips s 

ENI I 

ExxonMobil l 

Marathonn Oil 

PDVSA A 

Pemex x 

Petrobras s 

RepsolYPF F 

Shell l 

Statoil l 

Totall (FinaElf) 

Centralisation:: relative pattern of minority-owned affiliates 

Arcoo slight increase of its C; Amoco increase of C; BP in be
tweenn and stable 

Texacoo more DC from 90->95; Chevron more C at indirect 
subsidiaries s 

--

Moree C at direct subsidiaries 

Exxonn more C than Mobil DC; stable over the years 

DC-»C C 

--

--

--

--

C-»DC C 

--
Totall more C (with light increase) than Elf (Elf no data 95) 

50%% level 1990 1995 

Ar:: 1/2 
Amm 3 ^ 2; BP: 2/3 

T95:: 2, Others: 1 

--

2/3 3 

E:2;M:4 4 

1 / 2 - >> 1 

--

--

--

--

11 - > 3 

--

T:1 1 
E:1/2 2 

C:: Centralised; DC: Decentralised. (1) 50% level indicates at which subsidiary level the cumulative percentage 
off half the affiliates has been registered. Elf and BP are on the brink of two levels as indicated. 
Source:: Scope Database, 2003. 
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StructureStructure of ownership 
Thee second variable is structure of ownership. In the industry, the high level of initial capi
tall investments, in combination with the risk associated with new (and older) operations 
leadss to various kinds of partnerships; joint ventures and subcontracting are common. 
Operationss are often carried out by autonomous subsidiaries especially constructed for a 
specificc location or country and companies work together in specially established consor
tia.600 Being the operator of a site and having a majority stake can be essential to a com
panyy in those cases. In this study, the structure of ownership is first analysed on the basis 
off the ratio between minority and majority affiliates. Data are available for 1990 and 1995 
(seee Table 5-20). 

Tabl ee 5-20 Structur e of ownershi p petroleum : minority/majorit y rati o 

Elf f 

Total l 

BP P 

Shell l 

Amoco o 

Arco o 

Chevron n 

1990 0 

0.41 1 

0.31 1 

0.28 8 

0.36 6 

0.11 1 

0,11 1 

0.07 7 

1995 5 

Na a 

0.56 6 

0.34 4 

0.30 0 

0.11 1 

0.09 9 

0.06 6 

Exxon n 

Mobil l 

Texaco o 

Marathon n 

Wholee sample 

EU-sample e 

US-sample e 

1990 0 

0.47 7 

0.35 5 

0.31 1 

0,21 1 

0.31 1 

0.34 4 

0.26 6 

1995 5 

0.37 7 

0,46 6 

0.33 3 

0,30 0 

0.35 5 

0.39 9 

0.28 8 

Source:: Scope database, October 2003. 

Thee data show that, in the 1990s, companies had on average about 30% of their affiliates 
inn minority-ownership (1990: 0.31; 1995: 0.35). The average for the US companies is 
lowerr than for the European companies (for 1990, 0.26 versus 0.26; for 1995, 0.28 ver
suss 0.39) but this conceals a split in the US group. Three companies within that group 
(Amoco,, ARCO and Chevron) score below 0.12 for both years; while the other companies 
(Exxon,, Mobil, Texaco and Marathon) all score above 0.30 (except for Marathon in 
1990:0.21).. This may actually mean that US companies have more minority holdings than 
Europeann ones; however, this conclusion should be handled with care, as data for Euro
peann companies consists of scores for only four companies (Elf, Total, BP, and Shell). 
Companiess scoring extremely high (above 0.4) are Elf and Exxon for 1990, Total and Mo
bill for 1995. A specific trend in the direction of less or more minority-affiliates cannot be 
sustained;; five companies increased their ratio from 1990 to 1995, four others decreased, 
andd one was stable. 

Mergers Mergers 
Thee second element distinguished as structure of ownership is the experience of a merger 
byy the companies in the sample. The 1990s were a new period of changes in organisa-

600 According to Ernst and Steinbuhl (1997:146), alliances are preferred to improve performance over acquisi
tionss and divestitures. They bypass or reduce the valuation, tax and regulatory issues associated with changes 
inn control and allow parent companies to retain oil reserves as a hedge against price increases. They distin
guishh five emerging types of alliance especially relevant for the oil industry: 1, consolidation joint ventures; 2. 
alliancess with specialists; 3. enhanced supplier relationships and outsourcing alliances; 4. advantaged net
workss of producers and suppliers; and 5. new operated-by-others (OBO) relationships. 
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tionall structure for the companies. A series of mergers and acquisitions changed our 
samplee from 19 to 13 companies (see Table 5-21). 

Tablee 5-21 Petroleum: mergers and acquisitions, 1990-2002 

MergedMerged with: 

BPP Amoco: announced 8/98, effective 12/98; Arco: announced 4/99, effective 4 /00 

Chevro nn  Texaco: announced 10/00, effective 10/01 

Conocoo Phillips, announced 11/01, effective 8/02 

Exxon ** Mobil: announced 12/98, effective 11/99 

Repso ll  YPF: acquired 6/99 

Totall  Petrofina: acquired 12/98; Elf Aquitaine: announced 9/99, effective 12/00 

Notes:: For an overview of mergers and acquisitions in the oil industry for the period 1980-1990, see Conn 
andd White (1994); for the period 1970-1990, Ollinger (1994). The latter also gives attention to the role of Mr 
Boonee Pickens who used the concept of oil partnerships to enhance stock value and acted as a catalyst in 
restructuringg the industry (Ollinger, 1994; and, see also Yergin, 1991). "The merger between Exxon and Mobil 
reunitess [two parts of John D. Rockefeller's imperium Standard Oil Trust] Standard Oil New Jersey and Stan
dardd Oil of New York, a combination dismantled by the US Supreme Court in 1911. At the time, the split was 
regardedd upon as the first victory of authorities on an industrial cartel. Standard Oil was dismantled into 34 
companies.. Rockefeller is said not to have avoided a method to create a monopoly. 

Thee first mega-merger was between BP and Amoco in August 1998. The last merger (be
tweenn Conoco and Phillips) became effective in 2002.61 The merger between Chevron 
andd Texaco initially collapsed in June 1999, but succeeded a year later. The US Federal 
Tradee Commission and the European Commission both studied the mergers for their im
pactt on competition; some companies were required to divest some parts or stakes in or
derr to acquire approval. 
Threee of the companies that did not merge are ENI, Shell, and Statoil. ENI purchased a 
largee stake in GALP, the Portuguese oil & gas group. In order not to be left isolated, ENI is 
reportedd to have been studying its options. In 1999, ENI approached Elf, but Elf merged 
withh its French rival TotalFina. The bidding of Totalfina for Elf Aquitaine arrived at the mo
mentt that Elf was considering its options with Italian ENI. But the French government 
preferredd a French-French connection and had a decisive share in Elf. Moreover, the 36% 
stakee of the Italian government in ENI was perceived as a difficulty in forging a significant 
deal.. The Italian government is, however, backing ENI actions to merge with equal compa
niess (Financial Times, 2000a/b). One of the possibilities considered was Spanish Repsol, 
butt that company acquired the Argentinian company YPF in 1999. Shell did not merge as 
well.. It announced it was considering cooperation with Texaco in European downstream 
(refiningg and sales) but this was cancelled in December 1998. Expectations about a 
mergerr between Statoil and Norsk Hydro arose in February 2004 but were toned down by 
Norskk Hydro pointing out that a disadvantage of such a merger would be that both com
paniess are likely to be struggling with the same issues (George, 2004). 

Att the end of 1999, the pace and level of mergers slowed down compared with 
19988 and the first half of 1999. The cost-cutting motive driving the BP-Amoco and Exxon
Mobill mergers had been removed by the rise in oil prices (at the end of 1998 around $10 
aa barrel, the lowest price in 25 years) and the "large integrated oil companies that are left 
standingg are less likely candidates" (Financial Times, September 1999). Independent chief 

611 The companies are treated separately in this study because their first full year together is 2003. 
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executivess and a possible increase of regulatory scrutiny are other factors. According to 
thee FT, future deals among the companies will focus on the sale of exploration and pro
ductionn properties. In the oil field equipment and services sector, mergers and acquisition 
activityy is expected to involve divestitures more than anything else. In February 2000, the 
FTT reported from a study of Cambridge Energy and Arthur Andersen that small companies 
willl be able to compete successfully with the merged giants but only if they focus at spe
cificc points in the value chain. (Financial Times, February 2000). 

Ernstt and Steinbuhl (1999) confirm this view; they predicted a new wave of merg
ers,, acquisitions, alliances and divestitures as the result of the midsize and smaller inte
gratedd companies finding a new way between the specialised companies and the mega 
companies.. According to Bleakly, Gee and Hulme (1997), specialised companies are 
capturingg most of the industry's growth and shareholder value: present industry status quo 
assignss less advantage to having scale and scope across links in the value chain. The 
sourcee of advantage would be in excellent performance within one of the individual stages. 
Althoughh still mainly confined to the US, the 'atomisation' would also start to emerge in 
otherr parts of the world. In their view, the majors tend to dismiss the implications, when in 
factt they should ambitiously change their skills, management processes and human re
sourcee management to be ready for the new competitors notwithstanding their structural 
advantagess (e.g. size, international presence, market positions, certain technologies). 

ConcludingConcluding remarks: petroleum & structure 
Thee results of the examination of the structural aspects of the companies in the sample are 
summarisedd in Table 5-22; the focus was on degree of centralisation, structure of owner
shipp and mergers. The main conclusion for degree of centralisation is that while the Euro
peann companies came from a slightly more centralised position for their majority-owned 
affiliatess in 1990, they became more decentralised over the period 1990-2002; the US 
companiess chose a contrasting development and became more centralised. For the mi
nority-ownedd affiliates, it is the other way round; here it is the European companies who 
aree more centralised in their approach to their minority-owned affiliates, at least for 1990 
andd 1995. Clusters of companies are observed as well; the Latin American companies, 
Statoill and Marathon are the most centralised and have 50% of their majority-owned affili
atess as direct subsidiaries. BP is the most decentralised company for both 1990 and 
2002.. Shell and Total move to a more decentralised position over the years. Chevron and 
Texacoo were in different groups for 1990 but end as decentralised due to their merger; 
andd this applies for ExxonMobil, but to a lesser degree. 

Forr the minority-owned affiliates, clusters of companies are also observed. A first 
groupp (Mobil, ENI, BP, and ARCO) is stable in its position; a second group decentralises 
(Texaco,, Chevron, and Shell). For Shell, the change means a totally reversed position ver
suss 1990. Exxon, Total, Marathon, and Amoco centralise their affiliates more. For Total, 
thiss is in contrast to the moves it makes for its majority-owned affiliates. The interesting 
pointt about the minority-owned results is that the clusters of companies for 1995 are al
mostt completely similar; only Texaco and ENI swapped their positions. 

Withh regard to the second variable of structure, structure of ownership, attention 
wass first given to the ratio between minority and majority affiliates. For 1990 and 1995, 
thee data showed that companies have about 30% of their affiliates in minority-ownership, 
whichh seems quite considerable. For the US companies, two groups are observed; the 
low-scoring,, and the medium-scoring group. However, a specific trend could not be sus
tained;; five companies increased their ratio from 1990 to 1995, four others decreased, 
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onee was stable. The last aspect of structure concerned whether companies took part in a 
merger;; only a few companies did not do so: ENI, Shell, Statoil, and the Latin American 
companies. . 

Tabl ee 5-22 Developmen t of structur e elements : overvie w 1990-2002 

Amoco o 

ARCO O 

BP(AmocoArco) ) 

Chevronn (Texaco) 

ConocoPhillips s 

Elf f 

ENI I 

Exxon(Mobil) ) 

Marathonn Oil 

Mobil l 

PDVSA A 

Pemex x 

Petrobras s 

RepsolYPF F 

Shell l 

Statoil l 

Texaco o 

Totall (FinaElf) 

Centralisationn pattern 

Majority-owned d 
1990->> 2002 

--

--

BPP most DC of the 
three e 
DC-»C->DCC 4 

Chevronn stable C, 
Texx stable DC 
mergedd to rela
tivee DC 3 

Phh more C 1 /2 

--

CC -> DC -» C 2 

Exx more C, Mobil 
stablee DC, merged 
too medium 2 

CC -»more C 1 

--

CC 1 

CC 1 

CC 1 

Relativelyy C 1 

CC -> DC -» bit less 
DCC 2 /3 

CC 1 

--

Total:: C ->more C 
mergedd into DC 
2 /3 3 

Minority-owned d 
1990-»» 1995 

33 - » 2 

1/2 2 

2/3 3 

1 1 

--

1/2 2 

2/3 3 

2 2 

1/22 -» 1 

4 4 

--

--

--

--

11 - » 3 

--

11 - » 2 

1 1 

Structuree of ownership 

Min/Majj Ratio Min/Maj Ratio 
19900 1995 

Loww Low 

Loww Low 

Medium-Loww Medium-High 

Loww Low 

--

High h 

--
Highh Medium-high 

Medium-loww Medium-low 

Medium-highh High 

--
. . 

--

--
Medium-Highh Medium-low 

--
Medium-highh Medium-high 

Medium-highh X-high 

Merger r 

1990--
2002 2 

Yes s 

Yes s 

Yes s 

Yes s 

Yes s 

Yes s 

No o 

Yes s 

No o 

Yes s 

No o 

No o 

No o 

Yes s 

No o 

No o 

Yes s 

Yes s 

Notes:: Structure of ownership by means of minority/majority affiliates ratio: Low x 0.20; Medium-low 0.20< 
xx 0.30; Medium-high 0.30 < x 0.40; High 0.40 < x 0.50; X-high: xX>.50; Centralisation pattern: indica
tionn of development over time (DC: Decentralised, C: Centralised) and indication of the 50% level, the subsidi
aryy level at which the cumulative half of the affiliates have been registered. 
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5.77 Conclusion s 

Thee international petroleum industry gained momentum in the 20th century: world demand 
forr oil proved to be overwhelming. Subsequently, the industry became characterised by 
politicall and economic power struggles. Technological developments, new discoveries 
andd a new geo-political setting set the stage for the period from 1990 onwards. This 
chapterr has provided a strategic profile of the sector and a short overview of the context 
inn which the companies operate. It showed the economic importance of the sector and 
thee contest between ExxonMobil and Shell for market leadership during 1990-1998. From 
19999 onwards, after ExxonMobil claimed victory, British Petroleum emerged as its new 
contestant. . 

Thee chances of depletion of oil resources are hard to forecast as figures on re
servess are subject to political and regulatory games, technological developments, and the 
discussionn on the reality of an ultimate peak in reserves. A transition to renewable energy 
onn a large scale does not seem likely within prevailing scenarios, and investments by pe
troleumm companies are too low to lead to a cannibalisation of the industry. 
Thee strategic profile of the sector shows several patterns of development. Starting with 
thee strategy variable, the results are as follows: 

•• With regard to internationalisation, a steady increase within a range of 10% can be 
observed;; this overall pattern is confirmed by data on internationalisation of assets. 
Onn average, European oil companies tend to score higher than US oil majors; Latin 
Americann oil companies score extremely low. The immediate possession or lack of 
naturall resources relates directly to these results. However, in the second half of 
thee 1990s, the need to increase reserves is the explanation of the overall trend for 
internationalisation.. Overall, five companies score extremely high (over 50%); an
otherr group of five scores low (less than 25%). This grouping is related to the rela
tivee size of the companies: the larger the company, the more likely that it is highly 
internationalised.. In addition, a large difference is found between majority- and mi
nority-ownedd affiliates; the latter are more internationalised; furthermore, the re
gionall difference in degree of internationalisation between European and US com
paniess does not hold for the minority-owned affiliates. This supports the idea that 
companiess use minority-shares to increase their grip worldwide. 

•• Focusing on vertical integration, the pattern is more diverse. After 1999, a trend 
towardss higher degrees of integration is observed for half of the companies; the 
otherr half de-integrates. For the period, the average degree of vertical integration 
forr the European companies rose from 33.6% to 40.2%. The diversity within the 
groupp is large. Notwithstanding the average, half the companies vertically de-
integrated,, and, for 2002, figures range from 23.0% (BP) to 59.2% (ENI). The ef
fectt of a merger on the degree of vertical integration varies. 

•• The oil industry majors in the 1990s have started to concentrate on their core ac
tivitiess and, through processes of mergers and acquisitions, have shown relatively 
homogeneouss patterns of diversification. Strategic diversification will therefore not 
bee further investigated as most oil majors (at least in the developed region) have 
adoptedd comparable levels of specialisation 

Consideringg structure, several proxies were used to measure the degree of centralisation 
andd the different aspects of structure of ownership. The results are as follows: 
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•• Regional patterns are reflected in the degree of centralisation. These patterns are 

stronglyy congruent with the patterns observed for internationalisation: a high de

greee of centralisation relates to less internationalisation, and vice versa. For major-

ity-ownedity-owned affiliates, European companies became more decentralised (reaching a 

peakk in 1995) while US companies show a pattern of increased centralisation. The 

patternss may be related to the different regimes in labour conditions in both re

gions,, but examination of those is beyond the scope of this present research. The 

Europeann companies started from a slightly more centralised position than the US 

companies.. Latin American companies take the centralised positions. For the mi-

nority-ownednority-owned affiliates, the European companies take the opposite route: centrali

sation.. They are more centralised than the US companies for both 1990 and 1995. 

Forr the year 1995, similarity is found between the positioning of companies for 

bothh their majority- and minority-owned affiliates. For this year, the grouping of 

companiess for their degree of centralisation is almost completely similar; only ENI 

andd Texaco swapped their positions. 

•• The structure of ownership boils down to two variables: cooperative arrangements, 

andd mergers. For mergers, the trend in the second half of the 1990s was clearly to 

participatee in a large merger. A regional pattern is observed for Latin America: 

theree companies did not participate in a merger. European exceptions are ENI, 

Shelll and Statoil; although they did consider their options. Considering cooperative 

arrangements,, a proxy was found in the ratio of minority/majority-owned affiliates. 

Ann average of 3 0 % of affiliates were in minority-ownership, which slowly increased 

overr the 1990s. The high figure indicates the more complicated nature of man

agementt and control; hierarchical relationships in minority ownerships are not as 

directt as those in majority ownership. The average overall is lower for US than for 

Europeann companies. This conceals the diversity for the US companies, for which 

twoo significant groups were observed. Further categorisations for this aspect of 

structuree of ownership were not observed. 

Specifiedd for regions (see Table 5-23), the data show that: 

•• For European companies a high level of internationalisation is combined with de

centralisationn for majority-owned affiliates, relatively higher centralisation for minor

ity-ownedd affiliates, a high degree of cooperative arrangements and few mergers. 

•• For US companies: a medium level of internationalisation is combined with a more 

centralisedd approach of majority-owned affiliates, a centralised approach of minor

ity-ownedd affiliates, a varied level of cooperation and many mergers. 

•• For Latin American companies: the level of internationalisation is low, the degree of 

centralisationn very high and mergers did not occur. 

Tablee 5-23 Relative regional positions of oil: in strategy and structure, 1990-2002 

Regio n n 

Europ e e 

US S 

LA A 

Vertica l l 
gratio n n 

Varied d 

--

--

inte -- Internatio --
nalisatio n n 

High h 

Medium m 

Low w 

Degreee of centralisatio n 

Majorit yy  owne d Minorit y 

Low w 

Medium m 

Veryy high 

Medium m 

Medium m 

--

owne d d 

Co-operativ e e 
arrang . . 

High h 

Varied d 

--

Merger s s 

Few w 

Many y 

None e 

Note:: US: United States Companies; LA: Latin American companies. 
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Extremee cases with regard to the previous regional patterns are the following: 

•• Statoil shows, in stark contrast with the European trend, low internationalisation, 

stronglyy decreasing vertical integration (from 65.3% to 42.9 %, ending at about the 

average)) and a high degree of centralisation comparable to the Latin American 

profile; ; 

•• British Petroleum has the lowest vertical integration {23.0%) and an extremely high 

degreee of internationalisation: the company is the top scorer for the year 2002 with 

81.3%.. In addition, it is the most decentralised company in the sample, for both 

19900 and 2002. BP merged across the Atlantic, possibly to increase its foothold in 

US-assets. . 

•• Elf and Total score high ratios of cooperative arrangements (respectively, for 1990 

andd 1995) and merged within a single country. In addition, Total scored extremely 

highh on internationalisation: the company is the second top scorer in Europe. Both 

scoress are extreme confirmations of the European trend. 

•• Exxon and Mobil show a similar pattern to Elf and Total; their ratio for minority 

ownershipp (respectively, for 1990 and 1995) is also well above average; while the 

companiess merge in the subsequent period. 

•• With regard to degree of centralisation, Shell confirms the European trend for the 

majority-ownedd affiliates and moves to more decentralised position. However, for 

thee minority-owned affiliates, Shell shows a contrasting pattern with the European 

trend:: from the most centralised position in the group, it reversed to a decentral

isedd position. 

•• Texaco and Chevron both contradict the US development for degree of centralisa

tionn for minority-owned affiliates: they decentralise as well. 

Thesee results provide the starting point of the further study in the following chapters. Con

sideringg the Environmental Alignment Framework and its propositions, they lead to the 

followingg questions: 

•• How do environmental strategies combine with the slowly increasing level of verti

call integration? Do companies with extreme scores have quite different environ

mentall strategies compared with the other companies, because of the implications 

forr their coordination mechanisms? (Proposition P1) 

•• How do environmental strategies combine with the trend of increased internation

alisation:: Does the change in internationalisation in the second half of the 1990s 

correspondd to a change in environmental strategy? (Proposition P2) 

•• How do environmental structures correspond with the changes in centralisation? 

Doess the specific development of decentralisation for European majority-owned 

affiliatess correspond to a pattern in the management structure for environmental 

issues?? (Proposition P5) 

•• What is the effect of structure of ownership, especially the relatively high percent

agee of minority-owned affiliates, on the environmental structure of the petroleum 

companies?? (Proposition P6a) 

•• Do environmental management activities of companies really change, following a 

merger?? (Proposition P6b) 
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