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Wuld it not be great to have energy without pollution? Nowadays gl obal econony is based on
the use of fossil fuels, these are the mane sources of CO2 enission. _This can not be

sust ai ned because of the finite of these resources. One day we will run out of oil. It my
be in fifty years or within 300 years. Either way new sources of energy nust be devel oped to
replace fossil fuels.

Shell is one of the najor players in the market of research, devel opnent and production of
"green" technology. These technologies are able to extract energy fromenvironnentally save
resources instead of the conventional burning of fossil fuels. The guestion arises whether
Shel |l should keep investing in this unknown and devel opi ng new narket.

This problemwi |l be |ooked at with a nmacro-econonical view. |t can be divided into four
different categories. Political, Economical,_Social cultural and Technological or in other
words a PEST-anal ysi s.

First,_the technological environnent will be analysed starting with the availability of oil

and the strategy for Shell. Wat are the new technol ogi es and devel opnent involved to
produce environnental friendly energy and how Shell inproved his oil production. In
addition, the differences between the OPEC oil conpanies and Shell, as an internationa
conpany will be discussed and if a cooperation between OPEC and Shell would inprove the
green strateqy.

In the piece of social cultural factors, we will discuss the inportance of the "green”
conpany i nmage and the benefits of producing in regions with lower skilled and educated
popul ation. Next to that we will briefly discuss the risks of social cultural differences

and de mi ddl e-eastern conflict.

In the econonmic part the advantages and di sadvantages of investing in renewable resources of
energy will be discussed. First the advantages will be explained and after that the reasons
not to invest. These contradictorily elenents will be evaluated and out of this evaluation a
solid green strategy can be extracted.

In the last part the political elenments are going to be analysed. First externalities are
expl ained and their inpact on Shell's strategy. Then their sustainable devel opnment policy is
di scussed. An after that the political policies of oil producing countries and their inpact
on Shell's search for renewabl e eneragy.

G| has becone a vital part of industry, agriculture, and the fabric of society at |arge.
The use of oil has changed worl d econom es, social and political structures, and lifestyles.
Ol is the nean energy recourse for alnost half a century. But oil is a finite resource, and
we are using it at an exponential rate._There will soon be a post-petrol eum paradi gm
(Abernethy, 1993). Wiat problens |lie ahead in adjusting the recent oil production for Shell
and how to create an environnmental friendlier energy policy? Concerns about climate change
together with environnental pollution problenms could arise the question of putting in a
green strategy for Shell?

First, the limted availability of oil will be discussed and how this affects the strategy
of Shell. Wien will the oil production peak and the supply decline, _taking the presence of
the growing world population into account.

Secondly, The possible alternatives to oil and its close associate, natural gas, are also
exam ned. What are Shell's new techniques in devel oping substitutes for oil and gas.
Moreover, we will ook for the devel opments in the oil production, in other words what are
the new technologies in transportation, refining and the exploration of oil and how coul d
they affect a green strategy for shell.

Finally, we will exam ne the difference between international oil conpanies and national oil
conpani es in OPEC countries. Wat are the advantages for Shell, as an international oil
conpani es, to cooperate with OPEC countries. On the other hand what are the nean
difficulties of a joint venture with the national OPEC conpani es.

Al t hough sonme economists still enjoy insisting that oil is inexhaustible, geological
authorities are increasingly expressing the belief that this resource is glaringly finite in
an econonic sense. As a result oil supplies are limted. Every year for the past two decades
the industry has punped nore oil than It has discovered. From an econonic perspective, when
the world runs conpletely out of oil is thus not directly relevant: what matters is when
production begins to taper off._Beyond that point, prices will rise unless denand declines
commensurately (Colin J. Canpbell 1998).

Soon, experts say, world oil production will reach an all-tinme high, a peak. Then, after a
short plateau, it will decline forever. Beyond 2005, the energy required to find and extract
a barrel of oil will exceed the energy contained in the barrel (Randy Udall 1998). So based
on this statement the question arises what are the changes Shell has to create. Wth the
present rate of population growh, when oil supplies are essentially depleted, the world
popul ation will be considerably |larger than at present, perhaps even double of what it is




t oday.

predi ctions of annual oil production) From
There is a finite limt, by Ivanhoe and Hubbert, 1995

Present society seenms to cone to the confortable conclusion that no great problens can now
overtake us. The thought that "Scientists will think of sonething" is a popular public
gesture by which to ignore this fact. Shell is aware of this fact; Philip Watts, Chairnman of

the Commttee of Managing Directors declares in his speech in Decenber that Shell is aware
of the future oil problens and ultimately the renewable nmust fill the gap left by the
depletion of oil. The nonrenewabl e energy beyond oil which include hydro-electric power,
coal, nuclear and gas energy will be gone. This direct to the next paragraph in which the

exploration for alternative sources begins.

In 1973 and 1979 a coupl e of sudden price increases inpolitely awakened the industrial world
to its dependence on cheap crude oil. The econom ¢ perspective makes use of the Scarcity
Principle; all recourses are limted(van der |inde, 2000). On long termthere's no other
solution then searching for substitution recourses

Al'l possi bl e econom c energy sources will have to be used, but replacing oil in its great
energy use versatility probably will not be conpletely possible. There is no acknow edged
conpl ete substitute for petroleumin its many and varied uses (Youngquist, 1997). The
illustrious British scientist, Sir Crispin Tickell (1993), expresses a simlar view "... we
have done renmarkably little to reduce our dependence on a fuel [petroleunm which is a
limted resource, and for which there is no conprehensive substitute in prospect”
Alternatives to petrol eum can be grouped into renewabl e and nonrenewabl e sources. Renewabl e
energy technol ogies that have the potential to provide future energy supplies include

bi omass systens, hydroelectric systens, hydrogen fuel, w nd power, photovoltaic, solar
thermal systens, passive and active heating and cooling systens.

(the five
core businesses of Shell Goup. Fromthe wwv. shell.com 2002)
For over 100 years, Shell has been involved in the worldw de production and devel opment of
renewabl e energy sources. The Shell Research and Technol ogy Centre is researching on oil and
petrochem cal products and processes. In recent times they are focusing nore and nore on
sust ai nabl e energies like for instance solar or hydrogen. The inportance of sustainable
energy for the future is high however economic activity can be sustained over tine only if
its use of natural recourses is limted to the rate at witch it can be regenerated (Hasl am
2000). Indeed, oil is a non-sustainable good, therefore shell has a role to ensure that its
activities are undertaken in a sustainable manner. Shell invested considerable amunts in
renewabl e. The use of solar and wind energy is expected to grow. This assessnment of alternate
t echnol ogi es confirns that solar and wind energy alternatives to fossil fuels have the
potential to neet a large portion of future (Economic Pinmentel, 1994). The costs of
provi ding sol ar energy have fallen by nore than 50% over the last 10 years. That downward
cost trend continues, making solar an increasingly attractive and vi abl e choice for
busi nesses and consuners. Shell offers a wi de range of solar systens conbining different
technol ogi es. Philippe Martin, executive Vice-president of Shell Solar said; Photovoltaics
the technology that converts daylight directly into electricity, is one of the fastest-
growi ng of all the renewabl e energy technol ogi es. W have the people, the reach and the
resources to build a sustainable, commercially successful solar energy business around the
wor | d.
Shel | Wnd Energy focuses on devel opi ng and operating wind farns and selling 'green
electricity. Wthin a twelve nonth period, Shell” s energy production capacity increased from
8 nmegawatts to 138 nmegawatts. Continuously inproving turbine technology is bringing down
generating costs and wi nd energy beconmes nore conpetitive with conventional power sources,
2001 was a year of transformation for Shell Wnd Energy, as Shell noved from experinental to
comerci al scale (Karen De Segundo, 2002).
The inplementation of solar and wind technol ogies will also reduce many of the current
envi ronnmental problens and pollution associated with fossil fuel production and use
Exploration is the foundation of the petroleumindustry. Shell s advances in exploration
technol ogy are helping to identify and anal yse snmaller and nore conplex fields. Shel
i mproved his technol ogies for finding oil and gas. Shell conpanies use 3D seisnic data to

and Shell make use of reeled drilling systens cut the cost of developing fields. A hole
drilled by reeled drilling can be smaller than conventional drilling, |ess waste rock is
generated and less “nud' (drilling fluid) is needed. Furthernore, a snaller surface |ocation

I's needed for the equiprment utilised. The benefits include for Shell are: |ower well costs;
reduced devel opment costs which nmake marginal fields econonic; extended field Iife and

vol ume of recoverable reserves; increased productivity of |ow perneability or fractured
reservoirs. Shell is now focusing on developing intelligent wells, the next breakthrough in
wel | technol ogy (chief director shell, 2002).

Production is very inelastic with a high possibility for overcapacity. Production operations
have changed dramatically in the |last two decades. Continuous innovation and technol ogica
devel opnent have created possi bl e new ways of producing nore oil and gas froma field with
less pollution to the direct environnent.

The nost convenient way to nove oil overland is to punp it through a pipeline or oversea
with tankers. Shell is protecting the environnent on every aspect of shipping operations,
including the prevention of oil spills, ballast water nmanagenent, ship recycling and



em ssions to the atnosphere (ww. shel.con). Wereas the oil industry uses the nost nodern
techniques to increase production, it appears to be with the worst technol ogy when it cones
to reporting reserves. On the other hand, Shell's new techniques inproved recovery from
unconventional fields.

This bring up the point, why the OPEC countries have no incentive for technol ogica

i mprovenents. Most OPEC countries tried to do a resource-based industrialisation strategy
(Van der Linde, 2000). This means that many OPEC countries have becone al nost totally
dependent on inconme fromoil because a | eak of other industries |like the agriculture,

| eadi ng to serious economic problens. They didn't have nuch experience in steering the
econony and the private sector was relatively small. Mst countries had a | arge but | ow
skill labour supply. OPEC fail to turn the black gold in to devel opnent (Van der Linde
2000). As a consequences, there where very low return on investnments. Non- OPEC oil has
becone cheaper and production of OPEC oil turn out to be nore expensive. This leads to the
next di scussion of the situation between the international oil conpanies (Shell, BP, Mbil ..
and the OPEC countries. Van der Linde (2000) declares that the OPEC countries need the
international oil conpanies in the future. What are the nain reasons for a strategy which
involve the international oil conpanies in the production of oil? To get an answer to, is
very hel pful to inspect the advantages of a cooperation, what are the directly consequence
involved for Shell and howw Il it inprove a the green strategy.

When defining the significant declaration; "OPEC countries will need the international oi
conpani es, both for capital and their know how' (Van der Linde 2000), it is inmportant to
know that the international oil conpani es have devel oped many nmodern innovations in the oi

i ndustry and created a inperative position towards the OPEC countries. Nevertheless this
asserts not the power of the OPEC with the |arge capital oil reserves.

Except for the oil crisis in 1965, OPEC was al ways the major crude oil producer over the

| ast 40 years. So why think that they would not hold that position in the short future

wi thout the international conpanies. It's recognized and proved that OPEC countries have the
maj or oil power conpared with the other world | eading oil producers. But this will not prove
that they will becone the dominant |eader in oil production. Due to the inconsistence way of
production, the short of new technol ogi es and the | ack of organizational inprovenents of the
OPEC countries, they will drop their |eading position

For Shell a joint venture is an opportunity to increase their nmarket chair and obtain nore
vertical integration in the oil industry that will lead to a better production and wll
carry out the green strategy. Neverthel ess there are sone di sadvantage of a joint venture. A
badl y devel oped bureaucracy becone corrupt in many OPEC countries. That is to say,
corruption depends on abundance of natural recourses, government policies and the
concentration of bureaucratic power (Leite and Wi dnman, 1999). Both parties have different
busi ness cultures and the distance between the countries could | ead to dreadfu

communi cati on between the departnents

The energy sector has a history of trenmendous change and volatility. Because the limted
supply of oil, Shell is continuously searching for renewabl e and sustainable alternatives.
Advances in exploration technology are also helping to identify and anal yse the snaller

nore conplex oil fields with greater accuracy. A range of techniques are available to
identify potential oil structures, revealing nore about progressively snaller areas. The
expl oration and production of oil and gas requires the technology and skills of nany
disciplines fromthe fields of engineering, conputing, environnental science, econoncs, and
managenment. The mean renewabl e energy resources are wi nd and sol ar energy.

Efficient use of natural resources reduces costs and respects the environnent. There are
many advantages for a joint venture between OPEC conpanies and international conpanies and a
joint venture will definitely support a green strategy. Increase in production in OPEC
countries requires international capital and international know how. Shell should cooperate
in the future with the OPEC countries although joint ventures with international oi
conpanies are difficult as long as political uncertainty is high. Also, a joint venture
woul d create a conpetitive advantage.
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Soci o-cul tural factors

In the case of Shell and the green energy nmarket several socio-cultural factors are

i nportant. Changes in consuner taste and preferances, over the past few years there has been
a rapidly devel opi ng preference for green energy and biol ogi cal products. Levels of
education and skill of the popul ation, the higher educated and skilled the popul ation the

hi gher the costs of production will be. Cultural differences, every culture needs a

di fferent marketing approach and a different way of managing. In the foll ow ng paragraphs we
shal | discuss the previous subjects drawing to an interesting concl usion.

An obvious trend that could have been observed over the past few years is the change in
consuner preference for enviornentely "correct" products. The demand for "green" products
was rising dramatically. This trend first appeared in the food market, "biological" grown
veget abl es and "hunmanly" raised neat quickly gai ned market share. Soon after that there
cane an increasing demand for green electricty and "clean" fuel. |t becane inportant for
conmpany's like Shell to nake sure their inmage becane enviromentally correct and that they
of fered "green and cl ean" products. Meaning not only that they had to cone up with new
products that were better for the enviornent but also that they had to make current
producti on nmet hods and processes becane saver and cl eaner for the environent.

As stated before, nowadays it is very inportant for Shell to offer green energy to its
custoners and to create and maintain an i nage of a conpany that takes good care of the
environent. In attenpting to do so Shell had to invest |arge sums of noney in research and
devel opnent to find ways of producing cleaner and produci ng new cl eaner fuel products. On
top of that Shell had to spend mllions nore on | aunching a marketing canpaign to confince
peopl e that they are an environmental |y consi ous conpany that takes great care in using
natural resources. One could state Shell has succesfully upgraded its inmage through creating
new "green" projects, products and processes; and | arge narketing canpaigns informng the
public of this. However, Shell still needs to invest a lot of effort and nobney in

mai ntai ning, protecting and inproving this imge. Getting bad publicity that contradicts
this new i nage coul d seriously danage that what it has worked very hard for to achieve

However, one could argue that in the current economnical recession, when consuners tighten
their belt, one of the first things they cut in are the relatively nore expensive green



products. The decline in sales over the entire "green" market that has been obviously
appearing during the start of the recession certainly backs up the claimthat "green"
products are beconming |l ess and | ess profitable. Nonetheless, this doesn't nmean a "green"

i mage has beconme | ess inportant. Al though consunmers mght be cutting back in buying green
products. They still prefer buying there products froma conpany that has an environetal ly
correct image. Therefor we can conclude that it remains very inportant for Shell to maintain
their "green" inage, eventhough sales in "green" products are declining

People with better education and higher skills often are nore wealthy

and therefore will sooner buy environentally save products w ch often are nore expensive
For the latter part these people can be found in the western parts of the world. But due to
their higher education, skills and living standard they are nuch nore expensive to enpl oy.
Not only that but al other materials for production in these aera's are nore expensive.
Meani ng that production costs in these regions are far higher. So produci ng products shoul d
be done in a region with a | ess educated and skilled workforce because this is far |ess
expensi ve but several problens occur here

For one it nmeans the distance between the biggest market and the production site will be

| arger and therefor transportation costs will be higher. Another problemis that to devel ope
and produce conplicated products such as Shell's oil products, a highly educated and skilled
wor kf orce i s necessary. These enployees are harder to find in countries with a | ower degree
of educati on.

The nost obvious solution to these problens is to create a production site in a region where
production is cheaper then in the wealthier western parts and then inport the skilled en
wel | educated enpl oyees to that site. Taking into account ofcourse that production and
transportation costs will remain |ow enough to be profitable

Anot her factor that Shell should take into account when inmage-building, expanding or

rel ocating production, or searching for new markets to conquer or develope is sinply
differences in culture and social devel opnment. For instance a taxi conpany in South-Africa
cares a whole lot |ess about "clean" fuel then one in London would. In other words |aunching
a "green" energy canpai gn would be nuch less effective in third world countries then it
woul d be in the wealthy west.

Sonet hing el se that should be taking into account when | ooking for new production sites is
that the region nust be stable. It would be very bad for business if strikes, riots or god
forbid a war woul d breakout in the region of the production site. So when | ooking for a new
and cheap production |ocation one should first look at the nore social stable regions such
as currently Eastern Europe and Sout h- East Asia (excluding the islands)

But cultural diffrences also bring other difficulties. Depending on geograhpical |ocation
and on culture differences, different managenent styles will be nesesarry to achi eve naxi m
revenue's. Western specialist will demand nore autonomi e and i ndependence then African
drillers, whereas Muslins will need tine to spend on there religion during work. Etcetera
etcetera

Anot her social cultural problem Shell will have to be dealing with soon is an increasing
instability in the mddle-east wich is the main oil supplying region in the world. There is
a real threat that the fragile social stability in this region will col apse due to the
current tensions between the west and the middl e-east and the ongoing conflicts in this
region (Palestinal/lsrael, Irag/Anerica) Chances are oil prices will skyrocket due to this
allas there is now sinpel or easy sollution to solve this problem

Al'l of these factors indicate that carefull consideration should take place before chosing a
new production |ocation, |aunching a marketing canpaign or entering new narkets. A m stake
is easyly made and will cost one dearly.

I'n conclusion of this all, we can say that even though the nmarket for "green" products is
declining rapidly, it remains inportant for Shell to maintain a environmentally consi ous
conpany i nmage, because people prefer to buy froma conpany they think has a good green
pol i cy even though they will no | onger buy the green products due to the econonic recession
Al'so we pointend out that it is nore profitable for Shell to invest in regions with | ower
educated and skilled people, so productions costs are cheaper. On top of that the socia
cultural situation in the mddle-east is forming a threat to Shells acces to the oil supply.
I'n other words Shell should maintain its green image and treat carefully in to the future.

Witten by Sanmmad.

Profit. That is the main reason Shell is in the business. Wth earnings for the first three
quarters of over $6,4 billion in 2002 this seens to be successful. This can not go on for
ever. Ol wll be depleted and then new sorts of energy will have to be soughed. Shell is

already preparing for this date by inplenenting a "green" strategy in its business
perspective. The question arises if this strategy is econonically w se. Should Shell keep
spending mllions of dollars into this very uncertain market. |In this chapter the pros and
contras will be conpared to one another. First the advantages for Shell if they continue

wi th expanding their involvenent in the green market will be given. In the second part the



counterargunents will be discussed. After this a conclusion will be drawn.

As every other profit based conpany Shell is always searching for new opportunities to
create wealth and privileges for its stockholders. Since the market for renewabl e energy is
a market with lots of opportunities to gain, Shell should nmake sure it is one of the

pl ayers, in this search for new profits. As one of the world | eaders in produci ng energy
Shell must strive after becom ng one of the major players in this market as well. The narket
for renewabl e energy is one of the fastest growing in the business, with production growth
rates fluctuating between 20% and 25% per year. Although the nmarket for renewable was in
2001 not yet profitable, a loss of $191 did incur, the market will becone very profitable in
the future. To enlarge its involvenent in the market for solar power, Shell has joint powers
with Sienens and EON in a joint venture in producing solar panels. This establishes the
group as the fourth larges player in this market. (ww. shell.conifscenari os)

A great advantage of solar power is that it is npst effective when needed. El ectric power
can nost efficiently be gained in dry sunny |ocations. Because of this heat the demand for
energy, to power air conditioners is peaking during the hottest hours of the day. Sol ar
power could in this case be a perfect addition to the regular power supply and pay back for
its self. (Peirce, W, 1996)

Anot her positive fact is that technol ogy advances in a very rapid rate. \Wen sol ar power was
first produced it was only used in space because of the enornmous high prices. Photovoltaic
collectors are usually priced in "dollars per peak watt". Taking a ook at the price-drop it
is well shown what kind of technol ogi c advances have been nade during the past 40 years. In
the 1960's the prices were around $100, 000 per kilowatt. By the mid 1980's the prices were

down till less then $10,000 per KW Since 1996 prices of around $3000 were reported and this
is still going down due to cheaper ways of producing and hi gher efficiency. The cheaper the
sol ar power will becone, the larger the demand for it will beconme. This wll increase it

profitability for Shell and his partners because of enlargenent in econonm es of scale.
(Peirce, W, 1996)

Advanci ng technologies will not only create nore sites on which green energy is being
produced, it can also be used to upgrade existing projects. Here nost of the needed
infrastructure will already be constructed. This will increase efficiency and profitability

Due to the high capital intensity of the research and devel opnent of new ways to create
renewabl e sources of energy or further devel opment of existing ways, it is essential to
choose the right time to invest. This is nost effectively done in times of high supplies in
capital and | ow demands. The right tinme will be when the nom nal interest rates are as |ow
as possible. This point is coming closer. Interest rates in the U.S. have reached their 40-
year |lowed at 1.25%by an interest cut last nonth. This nonth the European Central Bank has
lowered their interest rates with 0.5%to 2.75% (Amrensz, H., 2002) This makes it nore
profitable for conpanies to start investing now, instead of waiting. This again wll
decrease unenpl oynent and so anplify the econony.

Investing is essential for Shell to keep its market share. Nowadays Shell is one of the

| eadi ng conmpanies within the market for solar panels and wind energy. After Exploration and
Production, G| Products, Gas and Power and Chem cals, Shell Renewables is the fifth core
group within the conpany. This indicates Shell's high involvenent in this sector. Since it
was established in 1997 it has spent around $500 nillion on research and devel opnent.
(www. shel I . conm) As soon as Shell will stop or slow down further devel opnent, market share
will be lost and Shell will lose its conpetitive advantage. This will cause the downfall of
Shell renewables in the future. None of the players in the energy market for renewable
sources can allow itself not to invest for a significant tine due to the very fast
technol ogi cal inprovenments. |If a backlog is originated, it is alnpbst too expansive to catch
up. Conpetitors are then already capabl e of produci ng nunerous tinmes cheaper and faster
Economi cal |y seen such position would be insuperable.

Anot her economi cal recomendation to expand Shell's involverent into renewabl e sources of
energy, or other oil substitutes in comon, is the ever snmaller becom ng elasticity of oil
In the short run oil and oil related products are very inelastic, having an elasticity rate
of -0.2668. Because of this even sharp price fluctuations do not have a significant inpact
on the demand. This was seen during the oil crisis in 1974 and the one in 1979. Prices
skyrocketed but demand declined nmerely. Elasticity over the long-run period from 1976-1998
was estimated on -0.4065. Nearly twice as elastic as on the short run. (Hwang, M, J.,1999)
This indicates that a sharp rise in oil prices can be very profitable for oil congl onerates
but in the long run this can reduce profits. In time oil will becone |less and |l ess inelastic
and supplenents will be soughed in increasing amounts. In this occasion Shell could gain
doubl e; through rising oil prices and by offering substitutes.

On the other hand there are reasons for Shell not to enlarge its involvenent in the
technol ogy to produce environnentally safe energy or maintain their market position. The
market for renewable resources is still very uncertain. Another uncertain factor is which of
the existing or not yet devel oped products Is going to be nost lucrative in the future
Shoul d Shell invest in only one product or a whole range of renewabl e products? Nobody knows
how bi g the market share for this type of energy will becone. Nowadays Shell is mainly
distributing its resources to solar power and w nd energy. Mnor attention is given to

bi omass and hydrogen. (Kolk, A., Levy, D., 2001). These narket segnents are dependent on
very high investnments. The research and devel opnent involves very high costs. Wth the
relative stability in the oil market in the near past and expected on the long run shifting



between $10 and $30 per barrel. (Watts, P., Veer, J., van der, 2001) this can be a rather
carel ess choice. More certain is investing in the regular oil retrieving. The enornous
anmobunts invested here are |less uncertain, because oil will stay the main source of energy in
the near future. Profits on investnents are in the short run nore likely to happen. And even
if the technology is there, still a lot of costs have to be made to get a project
profitable. The market for green energy is known for its high capital intensity. For
exanple, windmlls or solar panels have to be created and installed and a | ot of
infrastructure is needed before energy can be produced. Al these activities nake producing
renewabl e energy in nost cases nore costly then using conventional ways. Because of this
only the nost effective sites for producing green energy are being used until now For
exanpl e hydroel ectric power plants are common used in Switzerland and other countries with
lots of rapid flowing streans and rivers. These sites are econonmically seen very profitable
because of the free power in high quantities that are receivable at relative |ow cost. This
fact is often seen with solar energy as well. If the sane levels of profitability against
cost coul d be gained using solar or wind energy, these would al ready have been nore

wi despread. (Peirce, W, 1996)

To be certain these high investnments are ever to be gai ned back, the conpany nust be very
sure there will be a ot of demand for renewabl e sources of energy.

Economic growh is also possible to be gained through existing Shell conponents. This is one
of the reasons Shell is investing largely in the production and transportati on of natural
gas. In 2000 Shell expanded their activity in Nigeria and Oran. This boosted gas production
with 156%in 2000 and 62%in 2001. (Roels, H., 2001) According to Shell's scenario's gas is
becom ng one of the mmjor sources of energy. Rising up to 20% of the entire energy world
consunption of energy in 2020. (Watts, P., Veer, J., van der, 2001). Shell is already has a
| ot of expertise in this type of energy. This neans the risks will be much | ower and fewer

i nvestments have to be nade.

There are nobre uncertainties. For exanple it is never sure when tinme has cone to invest in
renewabl e energy. For exanple, Shell has developed a newy, nore efficient solar panel.
Then the question arises if Shell has to build a whol e new production plant, or try to
manufacture it in an existing factory. It is always uncertain when the tine is right to
start up a new |l ocation. Technology I's advancing so fast that a factory can be outdated even
before production has started by discoveries.

At the end it is very difficult to tell if these advantages to invest will all cone through.
The interest rates are not certain to stay |ow and naybe technology will not be able to
maintain able to |ower the prices to produce energy, but what is for sure is the fact that
oil is afinite product. One day oil would be too scarce to run econony and substitutes wll
be needed to replace it. Shell can, with its high involvenent in this nmarket, cater on this
opportunity. Very high econonmic rents could be made, but then Shell can not afford to fall
behind on its opponents. Now the tine seens ready to invest. Shell can rely on | ow interest
rates and still has, in sone nmarkets, an advantage over its opponents.

On the other hand the market for green energy renmins very uncertain because very high sunk
costs and rapidly advancing technol ogy. Add this to the fact that the production of green
energy is not yet profitable. This inplies that Shell nay choose to invest in nore certain
markets such as the market for natural gas. This two is an of Shell rapidly grow ng markets
that already is very profitable.

Conparing all the pros and contras | think shell should proceed with investing in the

devel opnent and production of ways to enlarge its involvenent in the so called "green
energy”. Wth technol ogi es proceeding so fast and cost decreasing in a very high rate, the
busi ness is becom ng very lucrative. However Shell should not diversify too nmuch. It has a
| arge market share in solar and wind energy. These positions should be strengthened and
Shel'l should specify on these types. In this way profits could be enlarge through econoni es
of scale.
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Politics are an inportant factor when businesses come up with their strategy. Wich factors
i nfluenced Shell when they created their green strategy and should Shell keep this green
strategy?

This chapter will first give some information about externalities and how they influence
governnment actions. Then Shell's sustainabl e devel opnent policy will be explalned and
Shell's reasons to follow this policy. Then there w il be several paragraphs about politica
stability in certain countries and their inpact on Shell's strategy choices. And then a
short summary of the npbst inportant factors that influenced Shell to have a green strategy
and a conclusion will be drawn

Externalities are costs or benefits froman activity that are inposed to a person not
directly involved in that activity. For Shell the npbst inportant negative externality is

pol lution. The Coase theorem states that: "If at no cost people can negotiate the purchase
and sale to performactivities that cause externalities, they can always arrive at efficient
solutions to the problens caused by externalities."(Frank and Ber nake, 2001). But since
there are costs involved in the negotiation between Shell and the victinms of Shell's
pol l uti on the government intervenes. Governnment place, for instance, tax on pollution

em ssion ceilings and production quota's. These |aws raise the costs of production and thus
reduces the supply and this creates a decrease in quantity of oil used as is shown in the
figure bel ow

On the other hand, if Shell where to produce something that has positive externalities
environnental save products, governnents woul d subsidize Shell. This would decrease the
costs and therefore the supply woul d i ncrease and thus the quantity of these products woul d
al so increase

Shell's policy is based on sustainabl e devel opnment. Sustai nabl e devel opnent in this context
neans that generations in the future can still enjoy and use the environnent to obtain
recourses. (Peirce, W 1996) Economic activities can only be sustained if the use of natura
resources is limted to the rate at which nature can regenerate the resources. (Hasl am Neal e
and Joahl, 2000). And since oil in a non-renewable resource Shell tries to reduce it's use
and go from non-renewabl e resources to renewabl e resources. Therefore Shell awards

schol arships for "Green" studies at local Universities in Malaysia. Shell has a joint
venture with the Business Council for Sustainable Devel opment in Ml aysia (BCSDVM and

toget her they awarded this scholarship to encourage the research and studies in sustainable
devel oprent and environment enhancenent. (Shell news, 21-07-2002, 01-12-2002).

Anot her reason why Shell uses nore and nore renewabl e resources is the political stability
of countries. It is very dangerous for Shell to be depended on political unstable countries
for it's supply of oil. Since in the Qulf region there is a rise in anti-Wstern synpat hi ses
whi ch could nmean that these regions cut of the oil supply to the Wst. O lfields are nore or
less only to be found in the Gulf region, but renewabl e resources can be harvested al nost
everywhere. Thus Shell can position itself in political stable countries

The rising of the Asian markets result in an increase in energy demand. Japan and ot her
Asi an governments are trying to reduce CO2 enission and are |ooking for new energy
resources. (Denver Summit Information, 07-2002,07-12-2002) If Shell were to be able to
provide a |l ot of renewable energy at |ow costs they could penetrate the Asian market and
create |arge revenues.

The sane goes for all the governnments that where present at the Tokyo summit in 1997. During
the summt all present governnents agreed that the em ssion of greenhouse gasses shoul d be
reduced with 10 percent between 2000 and 2010. (Haslam Neal e and Joahl 2000). These

countries still need energy and they will rather have green energy than | ess energy
As is already nentioned oil is a finite resource. Wen oil reserves will be depleted is not
curtain. Geologists say it will be in the near future and econom sts say there Is at |east

enough oil to last over 300 years. Shell has to realise that the optinistic view of

econom sts is slightly skewed. A lot of countries are likely to have reported a too

optim stic nunmber of oil reserves. During the Qulf-war for Instance there have been burnings
of oil fields in Kuwait, but Kuwait did not report a |loss of oil reserves. It's governnent
even reported a increase in oil reserves. A simlar thing happened in Mexico, during a
period where a |l ot of countries got international |oans on the basis of their oil reserves.
Mexi co's oil reserves suddenly rai sed exponentially.

So we will be running out of oil sooner than economi sts have cal cul ated and Shell wants to
be ready to have alternative renewabl e resources.

Shell also has to keep in mind the faster declining of the oil resources if the OPEC
countries decide to termnate their collaboration. In the past there already has been

di sagreenents about the right supply limt. After the oil price crisis of 1979-1980 the
nenbers with | ow reserves and production capacity, such as Nigeria, Ecuador and |ndonesi a,



were in favour of a high price and | ow supply restriction. Countries such as United Arabia
Em rates and Saudi Arabia had an interest in lower prices. The war between Iran and Iraq
could only be supported with a high price, because of their |ow export capacity. The
conflicts between the OPEC states changes the price and supply policy time and tinme again,
this could result in a break up of OPEC. The countries woul d aggressively conpete with each
other, this results in lower prices in the short run. The low prices would result in higher
supply in the long run which results in a sooner depletion of the oil reserves.

were S' =new supply curve.

Clearly there are a | arge nunber of political factors influencing Shell's choice to

i mpl ement a green strategy. The nobst inportant are: political instability in oil producing
countries and the out conme of the 1997 Tokyo summit, where the governnent present at this
sunmt agreed to reduce the em ssion of fossil fuels. These factors cause the supply of oil
to be uncertain and the denmand for green energy to rise. If Shell keeps it's green strategy
they are going to be prepared for the time that fossil fuels will beconme |less and |ess

i nportant and renewabl e resources are becom ng nore and nore want ed.
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The future of the oil industry is very uncertain. Therefore it is very difficult to predict
future events in this nmarket. Neverthel ess, using the PEST-analysis a pretty good future
anal yse i s nade.

The main outcones for each anal ysed categories will now be given

Shell is aware of the limted availability of oil and knows the possible problens that could
occur in the future. Shell is continuously researching for renewabl e and sustai nabl e energy.
noreover, shell is investing nore and nore in hydrogen, solar and w nd energies, which

i mproves a green strategy. In the future Shell will have to cooperate with the OPEC oi
conpani es because a joint venture would create a conpetitive advantage for both parties

On a soci al -denogr aphi c base can be concluded that the demand for green energy will decline
neverthel ess the demand from public to buy from conpani es that have a green busi ness policy.
This neans that people have in interest in environmentally save products although they do
not want to bare the costs. Fromthis point of view Shell should not expand it's "green"
product portfolio but Shell should enphasize it's involvenent through commercials or

busi ness canpai gns.

From the econom c point of view Shell hast to invest in renewabl e resources because of the
hi gh opportunities in this rapidly expanding market. The green energy market grows at a rate
of 20 to 25 percent per year. Al though the market is not yet profitable there are high
profits to be nmade in the future because of increasing technol ogy and econonies of scale.
This will decrease production cost and increase efficiency. Furthernore nowis the tinme for



Shell to invest in the renewabl e resource market because of low interest rates. This way
Shell can expand it's advantage they now have on certain technol ogies.

The political findings explain that Shell should continue it's green strategy and it's
search for renewabl e resources. The political instability of the oil producing countries
make investing in green energy, which can be obtained in political stable countries, a

| ogi cal decision. Another factor that nmakes investing in green energy lucrative is the fact
that not all recorded oil reserves will contain as nuch fossil fuels as is expected. This
makes oil nore scares than generally thought.

Al'l these factors add up to one general conclusion, which is that Shell should keep
investing in the market for renewabl e energies



