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Abstract

The typical European energy company is a largeessaénted, autonomously operating con-
cern, with an experimentally, emergent strategisiien making style. This strategic behaviour
is unlikely to create the kind of industrial stuiet required to meet the significant challenges
facing the industry, if it is supposed to serve phblic goods of universal, cheap access to high
quality energy. Furthermore, the overall regulattegdency of European governmental and
public institutions in charge of the energy indusire unlikely to induce a substantially differ-
ent strategic behaviour, unless they focus on tfaegjic dynamics of the industry. There is
therefore a real danger that the public goods estion for the European (and particularly)
Dutch consumers and industrial customers, are pitnally served. An alternative course of
regulatory action to achieve a vibrant, progressind market leading Dutch energy industry,
contributing to the overall competitiveness of thatch economy, could be one that stresses
various ways of achieving innovation in the indysfor that purpose this paper introduces a
framework arranging what types of public policy adigms for achieving macroeconomic
growth are interacting with what types of compangavation strategies for achieving micro-
economic growth.

The challenges for the European energy industry

Though the energy industry in Europe has largebnbleralized and privatised, the special
circumstances of complexity around production amasamption of energy that originally gave
rise to its public administration have not gone yavwaurthermore, new challenges have added to
the complexity, such as medium term pending capabibrtages, convergence with other infra-
structure, alternative raw materials or environrakimpact reduction. Translating the chal-
lenges and the expectation of society towards mieegy industry yields a preferable profile of
strategic behaviour: to be network-oriented, detiteeplanning and locally focused. The needs
of the energy industry are different from the palgood, however, which is why their strategic
behaviour is mostly the opposite of what that pulplieference should be. This will be ex-
plained in more detail in the first section on greferred strategic profiles. ( A more in-depth
analysis of these strategic profiles can be dovddddrom www.strategy-academy.org)

The second section then shows that those prefstratkgic profiles are embedded in national
heritage systems of industrial structures, whicbpken influencing heavily the way companies
operate in the different nations. The German, Uld &nench energy industry structures are
compared.

In the third section, the framework for “Strategyriamics of Innovation” is introduced. The

framework is suggested as a tool to think abouattexiic ways for the energy company execu-
tive to embrace innovation in interaction with gblic policy makers instruments for achiev-

ing macroeconomig growth.



Section 1:

The preferred strategic profiles by European energyompanies

THE NEED FOR NETWORK-ORIENTATION VS THE NEED FOR
AUTONOMY:

Due to the profound regulatory and ownership chatiig@nd around the energy companies, the
energy companies are generally going through sggmt internal cultural changes. While
adapting to new organization charts, differentdrighies, stricter financial targets, changed ob-
jectives, complex competition and many other agpelse companies remain inward looking to
a large degree. Therefore their strategic stancgererally to be autonomous or discrete-
oriented, rather to engage into business networks.

The need of the public good differ from that. Mokthe challenges and expectations of the in-
dustry require very high sums of investment. Invesit may be needed for expensive research
and development to innovate for better solutionshuild new assets, to erect network infra-
structure or to change operating systems. The timerg sums required for instance for estab-
lishing a hydrogen network, to research photovol&ectricity generation, or to widely intro-
duce the power line, are so large, that they ssrfias means of any single energy European
company. In order to spread the investment riskregrseveral shoulders, and also in order to
make sure, that all industrial players are invesiim compatible system components, such a
situation typically requires network-oriented intfigd structures.

As long as these networks do not emerge, such agheacase for instance in the gas industry
of the 70’s, the public goods associated with theessary high investment will not be served.

THE NEED FOR LONG-TERM, DELIBERATE PLANNING VS THE
NEED FOR SHORT-TERM, EMERGENT REACTION:

The quick pace of frequent regulatory change inetlergy industry over the past years has cre-
ated an unstable environment for doing businesmpaoies were forced in short intervals to
consider upcoming choices and opportunities, and fdf threats and dangers resulting from
regulatory and ownership changes. Pending regylatooices left business decisions pending
as well. In such an environment, companies canelpt lut being short-term oriented and reac-
tive to unfolding developments. This behaviourughiermore helped by the fact that the short-
term energy trading markets throughout Europe effeshort-term opportunities for superior
profits for the skilled trader mentality and foralirscale, incremental innovations.

On the other hand, there are various reasons whyggrcompanies should be long term-
oriented and deliberate planners of their futuréhey want to successfully meet the challenges
facing their industry. The key reason is againdkpensiveness of the required investments. A
power plant for instance is a rather inflexibleedisg cannot be relocated, it cannot be trained
on a different fuel, it cannot be made smalleriggeér, it is quite stuck to where and how it is.
This is further compounded by the fact, that thenemic use of these assets range up to 30 or
50 years, far surpassing any surefooted forecaatiiiies of anyone. Investing or maintaining
such kind of assets requires therefore “robustiilag. Robustness means, that the asset can be
useful even under many different scenarios of theré unfolding, despite the fact that its char-
acteristics cannot easily be changed . A short-téew in planning is unlikely to result in such
“robust” decisions. Another reason has to do whii meed for network-orientation. The choice
of partnerships and network engagements have sitaitg-term implications for the business,



even if in theory they are easier to unravel. Bugtired investments, jointly operated businesses
or commonly agreed upon standards and systemsfficaltland painful to separate, often cre-
ating de facto lock-ins of the partners involvetiefiefore the choice of partnerships, networks
and alliances should be carefully deliberated ajginssible developments in the future, in or-
der to produce again a “robust” choice.

Here again, unless the industry adopts a more temmg-oriented, deliberate strategic planning
style, the public goods related to infrastructund asset spendings, or systems innovation, are
not likely to realize.

THE NEED FOR LOCAL ATTENTION VS THE NEED FOR LARGE
SCALE:

The production of energy benefits from large ecoesnof scale and scope. Simply due to

physical reasons, larger power plants are far rhagkeefficient than smaller ones. Furthermore,

a network of production assets can be better etilthan a single plant, because the fuel mixes
and regional consumption patterns can be bettaregiveut. Thus, there are significant econo-

mies of scale and scope of having a diversifiedfpls of production assets. Both, scale and

scope economies make it attractive to grow largeze, and benefit from the resulting cost sav-

ings. The European energy company’s overridingesgra aim therefore, has been and still is,

to grow in size.

However, the cost advantages of the economies alé ssnd scope do not necessarily feed
through to the end consumer. The public goods #stijon are measured from the perspective
of the customer, not the supplier. There the péciardifferent. For better or worse, the Euro-
pean energy market will for decades still featueethges of its national past. These heritages
often create local conditions of assets, infrastma; customer expectations and habits that re-
quire a locally adapted solution. The consumptibereergy is also by definition an inherently
local affair, bound to a certain geographic logatidbhe use of energy is not like banking for in-
stance, whose services can be consumed via the minguer internet, but where the back office
is located in India. Even though the streams ot@ioand electrons are in themselves a com-
modity — they are a local commodity, needing teecab the local circumstances, tastes and
heritages. Furthermore, in the industrial sectothlzost and quality of energy products cannot
necessarily be measured in terms of Euro per mwimplicated energy mixes, combined with
base and peak load needs, require local solutmmeptimal cost and quality performance. In
the retail sector, it is different segments of therket that can be catered to, in order to enhance
the performance of the product. Improvements aie th a large degree tied to respect and ap-
preciation of diversity.

Therefore, the public good of better and cheapergnproducts is much more likely to be
served by companies with a local attention sparm ae responsive to diversity, than by com-
panies who aim for convergence and global economies

STATIC COMPETITION — THE RESULT OF THE CURRENT
INDUSTRIAL STRUCTURE:

In summary, the reasons for the observed strateghiaviour of the energy companies, are that
they can be most profitable in this fashion, gitlea business dynamics of this market. Overall
this leads to a state of static competition, watlv Idegree of innovation, low degree of new en-
try, and only slow improvements in cost and qudlitprovements of the products. The indus-
trial structure is such that new investments ireessr innovation usually do not pay. Thus

players can enjoy healthy profits on existing agsstth little threat of new entry endangering

these profits in the near future.



CHOICES FOR THE PUBLIC POLICY MAKER:

For the public policy maker this poses a dilemrhéhdy leave the current unsatisfactory condi-
tions of the market to be sorted out over time laykat forces, then they may neglect important
public goods. If on the other hand they becomevadt achieve perfect competition (to achieve
elastic marginal cost pricing), they would neednicromanage the industry for creating a level
playing field. In this way they would end up strafading the very same market forces they may
be hoping to achieve. It also cannot be certairgthvdr perfect competition would even alter the
market dynamics. A third alternative would be tedk the modus of static competition and try
to induce dynamic competition instead. In dynanampetition, the level playing field becomes

less important, as new entrants will be rewriting tules of the game by introducing new prod-
ucts or new services, or by offering the old pradwat much lower prices with new business
models. Dynamic competition can be achieved by vattg specific types of strategic behav-

iour, in particular a more network-oriented, defdte planning and locally focussed strategic
behaviour.

Section 2:

The heritage industrial structures of national enegy industries

The achievement of the first wave of European &rgd deregulation and liberalization of the
energy markets have an entirely different qualibyrf the suggested results of a the recently en-
acted second wave. The second wave is supposeditohidden monopoly rents that are still
presumed to be in the national systems. It is leatrcwhether these monopoly rents exist, and
even less apparent, how they could be drainedh®mwther hand, it is quite possible, even cer-
tain, that there are huge pools of profits thaterieg made at the expense of lower prices to the
consumer. But, since these might be the resultoofncodity based “static” competition, the
public would then have neither right nor meansawtest these profits.

Besides settling into static competition, the epenglustry has also created at least three differ-
ent varieties of industrial structures, which angejincompatible with each other. UK deregula-
tion has produced companies such as Centrica aoriddtGrid, which specialize in one part of
the value chain. They do not vertically integrdtet expand with their core competence into as
many markets as possible. The French model is pipesite of that. The French players are
completely vertically integrated, but are focusimgy on one type of product. The Germans
pursue the third variety, the multi-utility apprbaof being both vertically integrated and in
many product areas at the same time, but be lessdat in each activity.

These three industrial structures are not comgatilith each other. In practice it is barely pos-
sible to create a level playing field among indasstructures which are as diverse as such. The
reason is, that the governments would have to ehaegy deeply ingrained rights and privi-
leges of the respective companies in the local etarkrhis is even a difficult effort when the
companies concerned belong mostly to the statinegsstill mostly did in the first wave of EU-
deregulation. Currently, most companies are actymlvatized. Even from a legal viewpoint it

is not so easy to change business conditions tastidr But certainly within the complicated
network of government-business relations encompgdabor and consumer issues, it is also
difficult to enact very drastic changes.
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Section 3:

A framework for Strategy Dynamics of Innovation

The ultimate goal of the European energy polictpiachieve macroeconomic development for
the European economy. It is firmly tied to the sdlexd Lisbon agenda of turning Europe into
the primary economic powerhouse of the global esgnby 2010. However, there are widely
divergent views among and within national policykexa on how public policy can facilitate
such macroeconomic development. Furthermore, thereequally divergent views by compa-
nies on how best to promote their own microecnognavth. Only one thing is certain: devel-
opment requires to do at least some things diftatean they were done before, that means, de-
velopment means to do something new, or to “in vated'.

THE VARIOUS FORMS OF INNOVATION

TECHNOLOGY PUSH INNOVATION

Often innovation is taken to mean technologicakween scientific innovation. In that view a
“new thing” may emerge from the research laboratodf a company or a university, which has
the power to accomplish a given task faster or phear even make things feasible that were
not before. In the energy industry for instancégrgdic advances have eventually enabled first
stage blades in gas turbines that were both vegg land very heat resistant. As a consequence
gas turbines began to operate in magnitudes ofibatmd efficiency that made combined cycle
power plants highly competitive for many energy dedancluding even base load demand in
some instances.

A varied number of scientific disciplines have gidnited to the development of these high per-
formance first stage blades. Metallurgy for onekedrout precision metal alloys with amazing
features. Mechanical engineering developed vacuuenwhere such alloys could be heated
and cooled with such a precision that a 30 cm mgtde could be cast as a single crystal
(which means that it crystallizes literally moleeldy molecule). Aerodynamics contributed the
know how on how to shape such blades for improvetba efficiency. Thermodynamics de-
veloped a better understanding on the interactfolnob and cold gases — and all those disci-
plines needed to rely on the pioneering front ef lest computer hard- and software available
to calculate its mathematical formulas. All theggeiplines labored away in some natural scien-
tific laboratories around the world, working outrs® esoteric knowledge that eventually found
its way into a gas turbine.

One stage further there were technologists in se&BP department of some company which
turned the findings of all these scientists inteehnology — a gas turbine technology to be pre-
cise. And yet another stage further there wereymbengineers who developed particular prod-
ucts from that technology — gas turbines produxtset precise. After all a gas turbine consists
of many other parts which are considerably lesh tegh, but which need to be determined just
as well in order to become a full product, the mgsj valves, controls, etc.

At the beginning of all this were scientific diseuies, the advancement of knowledge available
to humanity — and therefore it could justifiably ga&id that science and technology “pushed”
these advances forward, ultimately allowing cheag®dt cleaner energy, facilitating overall
economic development.



MARKET PULL INNOVATION

Yet there is another side to that view. Combinedlecpower plants are particularly attractive in
markets where prices for energy fluctuate with $pppd demand. In contrast to nuclear or coal
fired plants, CC plants can be shut down and ranopedery quickly. In times of high demand
they can thus take advantage of peak pricing pgriddring low demand they can be slowed or
shut. The basic principle of combined cycle eneamngpation is nothing new, it has been around
since many decades. But only when wholesale maf&etsnergy were created, where energy
could be traded, did it start to make sense tdyr@@best into this technology in a significant
scale. Before that the markets often did not aflemprofitable operation of such a plant. There-
fore it was equally necessary to innovate the marlechanisms by which energy was supplied
so that this development could occur.

When the markets were created a different typautilfty company emerged — the IPP, the In-
dependent Power Producer. In contrast to the iatedrpower utilities of before, the IPP might
only have a single power station to offer, and waely on other companies to supply the fuel
in, or carry the energy out. In this way a completifferent organisation of economic activity
was created. And further, new business models afep@eneration were developed as well.
Equipment suppliers began to lease the machinemturve finance supported the companies,
power purchasing agreements were developed, fiaamstruments like weather swaps were
offered and so on. These new types of businessesrigethe typical buyer of the new genera-
tion gas turbine technologies, not the incumbeaygas. And it was to the needs of these kind
of buyers that the products were catered to andldpegd for.

Thus it could be said with equal justification, ttitavas not the TECHNOLOGY PUSH which
enabled the economic development, but it was thé&kKIET PULL which created it.

In essence it is important to note, that innovat®onot only restricted to science and technol-
ogy, but innovative practice extends to productssiress, organisation and markets as well.
When Intel Corporation began to brand its micropssor with what has by now become one of
the world’'s best known and most valuable brandseflinside”, then the resultant creation of
economic development had nothing to do with teabgichl breakthroughs — it was a market
innovation. Likewise Michael Dell did not inventroputer technology, but a better way to be a
computer business. And with that business innomati® probably contributed as much to the
spread of the PC revolution as IBM with the prodimtention of a “Personal Computer”
(which was technologically speaking, hopelesslyitbthe time at the time).

PARADIGMS FOR PUBLIC POLICY ON ECONOMIC GROWTH

If companies have a wide array of choices to be@wative for microeconomic growth, what
about the public policy makers in trying to promatecroeconomic growth? Here as well, a
bandwidth of paradigms exist on how such developroan be supported.

A well known tool among policy makers is for instanindustrial policy. It is the attempt to
single out particular companies in particular irtdes to turn them into strong players in inter-
national competition. These companies then reckiverable conditions for their activities,
gain privileged access to resources or have pextaxintrol over markets. The prototype of this
paradigm are the postwar Japanese MITI activitiesecent years this type of industrial policy
has gone a bit out of favor among policy makers,tia by no means finished. Large sectors of
European national economies are still managed uhgeparadigm, (if often unofficially), and
the infrastructure industries of transport and gyeare particularly liable to this enduring en-
treatment.



A less company specific style of industrial polisythe orientation towards industrial clusters.
Under the paradigm of cluster theory, it is nottipatar companies which are promoted but
clusters of industrial activity. The idea behindsters is that regional networks of factor condi-
tions favor a certain type of industry over othéwgiich can be customer preferences, accumu-
lated labor knowhow, installed bases of equipmeatural geographic conditions, and several
others), and thus turn an entire cluster of comggmmto a global champion. The prototype of
clusters is American Silicon Valley. Even if foretindividual firms in that cluster life’s for-
tunes can be up and down, overall the cluster deliver superior economic growth and em-
ployment for the country.

A yet less specific style of economic promotiongmpblic policy is to be generally “business
friendly”, but not towards particular companiesimiustries. Generic subsidies, general protec-
tion of markets, a high emphasis on preservingtiegiemployment and a strong dose of fine-
tuned regulation to protect companies from the ragaand risks of the free market are the
hallmark of this style of economic policy. A typieaxample of this is the “Rheinische Kapital-
ismus” of Germany, where deep woven networks ofpanmes, banks and ministries aid each
through a complicated web of public and privata@earrangement — officially not discriminat-
ing against outsiders, but effectively softening tharket forces.

Finally, the least specific public policy for protig economic development, (short of not hav-
ing one at all), constitutes the increasingly fashble paradigm among multilateral institutions
like the World Bank, the IMF or also in the Europgaommission — a school of thought sum-
marized under the title of New Institutional Econosn This paradigm is generally “markets
friendly”, which is different from being “busineg&sendly”. NIE thinking subscribes to the the-
ory of comparative advantage between producersomigt among nations but among all eco-
nomic subjects. The more specialized economic stdbjgecome, the more will trading among
them produce growth in economic output. Howevegrdhs one countervailing force, which are
the transaction costs of trading. If the transactiost of an additional trade is higher than the
marginal comparative advantage of increased sjtia@n, then it is not worthwhile to take
advantage of that additional room for productivityprovement — and hence growth will not
occur. It should therefore be the policy makerk tageduce transactions costs as much as pos-
sible, for instance through a reliable legal fraragkty by stable long term conditions, by uncor-
rupted institutions, by clear and functional staddaetc. By improving these institutional con-
ditions, businesses will develop on their own, &éme economic output will grow without fur-
ther promotion.

While each of these four paradigms is distinctixey can be charted along a continuum of be-
lieving in more controlled organizational patteamsthe one side, and the more chaotic inducive
organizational patterns on the other side. Onlyetkteemes of both sides are distinctly unfash-
ionable these days, them being socialist planneda@uies and Manchester liberalism. But the
four gradations between them, the four paradigmputiflic policy just sketched, are widely
practiced, with each having ardent proponents &nde opposers.

Across the European energy industry, all mannegubfic policy among governments, and all

attitudes towards innovation among companies caitydze observed. Thus the two axis can be
seen independent of each other, yielding an arsilysirument for charting the strategy dynam-
ics of innovation.

Such charting would help to explain the differingustrial structures in the various nations, and
it would help to illuminate the differing attitudéswards innovative behaviour by companies.
By that it would clarify why governments and comjgsntake the kind of action they do, or
even predict what their next move might be in thatext of their prevailing paradigm. In this
way the formulation of the national energy polioyresponse to and in support of a European
harmonization of the energy markets might be sulisidy facilitated.
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