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I
n 1881 the first electricity grid was con-
nected in New York. Soon, electrification 
began to expand and by the beginning of 
the twentieth century the use of electri-
city had extended to most large cities in 

USA and Europe. 

Over a hundred and thirty years have elapsed 
then since that event, which transformed our 
society and has made electricity a part of a 
great deal of our daily routines. Thus, it is not 
surprising that the U.S National Academy of 
Engineering should consider electrification as 
the most important engineering achievement of 
the twentieth century over the automobile, the 
computer and the rocket. 

Nevertheless, what is most surprising about the 
use of electricity is that, contrary to what has ha-
ppened in other sectors in which we have seen the 
improvement of cars, trains, planes, telephones 
and electrical appliances such as the television 
set, the only changes that have taken place are 
that nowadays electricity is safer and there are 
less power outages. In over a hundred years, the 
revolutions which have taken place have been re-
latively silent and transformations have been made 

from the socket in, so, on many occasions we only 
remember it when we have to pay the bill. 

However, there have been substantial changes, 
above all in the last twenty years, which have 
totally transformed the electricity business mo-
del. This is particularly relevant in the Euro-
pean Union, who is leading this transformation 
in which Spain is immersed, too.

A public interest service
Something which has not changed in the last 
years, though, is the general belief that electri-
city is a “universal service”, a consumer good 
like water which, in fact, our own Electricity 
Law defines as a service of general interest. This 
is a decisive factor, firstly because nobody can 
be denied the right to connect to the grid to be 
supplied with electricity, and secondly because 
once the connection is made, the customer pays 
the same fee and has the same quality as any 
other consumer of the same characteristics. 

Thus, given the important role that electrification 
plays in economy and society in general, it has 
always been necessary to regulate the conditions 
of the supply, from the strictest safety standards of 
wires and power stations to the way the bill must 
be sent to the customer. 

What is regulated?
And it is here, in regulation, that we find one of 
the great advances of the last twenty years. In spi-
te of being much extended for technical reasons, 
the traditional conception of the business has ex-
perienced a process of “liberalization”
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This process is not exclusive of the electricity 
sector: most developed countries have carried 
out processes of privatization, restructuring and 
deregulation of traditionally regulated sectors, 
namely private and public monopolies like air-
lines, road transport, telecommunications, na-
tural gas, the postal service and railroads.

The common denominator of all these large 
sectors of economy is that they are goods and 
services which require the use of a grid, need 
large investment to get built and long payback 
periods. That is why all of them were traditiona-
lly regulated as monopolies. 

Some of the activities integrated in these sec-
tors are still regulated, as they are natural mo-
nopolies. That is, it is less costly to provide 
the service with only one company instead of 
several. Though in this context the monopolist 
has incentives to increase prices, the State in-
tervenes to prevent that problem by applying 
a regulation which sets appropriate prices and 
qualities.

Although the electricity business presents the-
se qualities, it does not do so in all its activi-
ties, which has enabled the transformation. In 
the activities that make up the electricity su-
pply: electricity generation at power stations, 
transmission along high voltage lines, distri-
bution to houses and sale and billing -called 
retailing-, we have moved from a traditional 
system in which all these activities were ca-
rried out by the same companies, who were told 
where and when to build, how to operate their 
facilities and how much to charge, to a system 
which includes competition between several of 
them.

The lofty investments made between the sixties 
and eighties to build large generation stations 
-nuclear as well as powered by coal and fuel-
oil- put enormous pressure on the increase 
of the bill due to high construction costs. So, 
when new, combined cycle power stations, more 
efficient, less costly, faster to build and using 
a plentiful fuel like natural gas were created,  
many governments were spurred into opening 
generation and commercialization to the com-
petition in order to reduce electricity prices at 
homes and industries. On the other hand, trans-
mission and distribution lines are still regula-
ted as monopolies.

Hence, in order to translate these benefits to 
consumers, we have witnessed a veritable revo-
lution in all UE countries: some public compa-
nies have been privatized, independent regula-
tors and markets set up to negotiate electricity, 
regulated and competitive activities separated 
in vertically integrated companies to guarantee 
generators and consumers’ access to grids; new 
and traditional power generating plants as well 
as retailers compete; consumers have started 
to take part in the market by managing their 
demand; little by little, traditional tariffs have 
been eliminated to become access tariffs and 
there is a totally independent transmission ope-
rator who manages the access to the grid. More 
changes have taken place in two decades than 
in the whole of the last century.

Who regulates it?
That comprehensive process of change has ca-
lled for an independent regulator who to super-
vise all the regulatory changes that this new 
model entails. 

But, why is the presence of an independent re-
gulator necessary? The answer is simple the 
electricity business always manages assets with 
long term financing, generally along several de-
cades, that is why a regulator independent from 
governments, companies and consumers ensu-
res decisions to be objective and consequently 
stable and predictable. That way, arbitrary in-
terventions are avoided and equal treatment of 
all companies is guaranteed. That is very rele-
vant because it actually results in less uncer-
tainty to attract the necessary investment and 
ultimately in a lower price for consumers. 

The objective of these regulators is to set the 
rules for the working of the market, supervise it 
and protect consumers, particularly those who 
are more vulnerable. Most European regulators 
deal with these activities and, in addition, re-
gulate investment and the price of electricity 
transmission and distribution or set standards 
for reliability and supply security.  

It cannot be said, however, that Spain is in the 
most advanced group. Together with Portugal, 
Greece, Italy, Belgium and some Eastern Euro-
pe countries, there are doubts about the inde-
pendence of the regulator, appointed by the 
government. We are not trustworthy and this 
European Commission graph shows it:
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But, regardless who makes it, the change of mo-
del has meant a huge effort of norm develop-
ment. And it is interesting to see how this effort 
to allow generators and consumers to act freely 
results in an exponential increase of norms.  
While the French boasted of having a sector 
regulation of not more than a 100 pages twen-
ty years ago, now they have thousands. In the 
UK the first revision of distribution consisted 
of just 250 pages, it now has over 4,000. Some-
thing similar happens in Spain: the electricity 
sector regulations, which 20 years ago counted 
with just a few norms, add up now to hundreds, 
grouped in Laws, Royal Decrees and Ministe-
rial Orders plus Regional Regulations.

A common objective: Electricity Internal 
Market
Yet, all that effort is not a whim of the govern-
ment and the European Commission, but part 
of the common objective of creating a single 
market for electricity, just like the rest of go-
ods and services in alignment with the EU 
threefold freedom of movement. The existence 

of this single market is a real priority for the 
EU and should entail considerable benefits. It 
is calculated that the savings for an integrated 
European market could reach 40,000 million 
Euros from now until 2030. Other improve-
ment possibilities, which could almost double 
that figure, have been detected as well. That is 
why there has been a steady progress and the-
re are already three European directives –in 
1996, 2003 and 2009- the contents of which 
has been translated to the national legislation 
of all the countries. These mandatory direc-
tives set common rules for generation, trans-
mission, distribution and commercialization, 
as well as define consumers’ rights and public 
service duties. The objective is for the EU in-
ternal market to become truly competitive, ba-
sed on some principles which, in addition to 
having a solid and independent regulator, can 
be summarized like this:

• Competition “for” and “in” in the market is fos-
tered. The competition for the generation market 
implies allowing any agent to build a power sta-
tion. But free access to construction is not enough, 
the station has to be connected to the grid and that 
is guaranteed by the transmission system opera-
tor, who is in charge of supplying that connection 
and whose ownership is independent from any 
other company with interests in other activities.  

• In order to boost market competition, both 
being connected to the grid, and selling pro-
duction are important. That way, it is not also 
guaranteed that all generators have the same 
right to sell their electricity but also that the-
re are markets where generators and retailers 
can buy and sell electricity in a transparent and 
non-discriminatory way.  

• That fostering of competition in the market 
is further reinforced by separating competitive 
activities from grids, transmission and distribu-
tion. This separation, of a legal and functional 
character, prevents crossed subsidies between 
the regulated activities in a situation of mo-
nopoly and the liberalized ones, which would 
hinder an effective development of competition; 
likewise, it demands the same treatment by grid 
owners to generators and retailers, whether they 
belong to the same company group or not.

• And lastly, consumer tariffs are changed. Now 
two items are paid separately: access tariffs, 
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generator (ITO Model). Spain is the example of 
TSO Model. But there are cases where there is 
more than one grid operator. That happens, for 
instance, in Germany -where there are 4- and Uni-
ted Kingdom -other 4. And, additionally, there are 
public and private, which range from total public 
ownership, such as Denmark, The Netherlands, 
Poland and Sweden, a public participation like 
Spain, Austria, Italy and France, to total private 
ownership like Germany, Hungary and the UK.

The other differentiating feature can be found in 
the deregulated activities. Generation liberali-
zation has created the need to organize markets. 
The first organized market which involved com-
petition was started in Chile in 1982, and the se-
cond was the one created in England and Wales 
in 1990. Later other markets have joined, such as 
the one comprised by Scandinavian countries in 
1992, Victoria and New South Wales in Austra-
lia in 1994 and New Zealand in 1996 and fina-
lly continental Europe. Most of them still survive 
and they have become examples of success, other 
have changed and still others have failed. The 
most quoted example is that of California, which 
was created in 1998 but went down in 2001, con-
tributing to the Enron scandal.

Currently in Europe, these organized markets 
are present in almost all countries, though we 
can make a distinction between two: those in 
which all electricity must go through the market 
and those in which that is voluntary. Examples 
of the former case are the first market which 
operated in England and Wales until 2001, the 
one we have in Spain, Alberta and PJM in the 
East Coast of USA. The second kind is more wi-
despread and can be found in Germany, France, 
Austria, Poland, The Netherlands, Scandinavia 
and Italy. All of them, though, have in common 
that the result is always a uniform or marginal 
price that it ensures that the power stations that 
produce are the only ones that can do it at that 
price. So, in all the markets there is a margi-
nal price, except UK, who changed their system 
for a bilateral negotiation design driven by large 
clients, which has met with a great deal of criti-
cism -in fact, a new reform is underway.

Differences are small, then, because the Euro-
pean project seeks the integration of all these 
markets into a single one, though integration 
might modify that trend based in the creation 
of voluntary markets slightly. The coupling of 

which encompass regulated costs, and market 
prices, which cover generation and retailing pri-
ces.

Thus, changes are remarkable. Centralized plan-
ning has ended, since before construction was ca-
rried out by means of an State planned process 
which stated what and when to build, who had 
to do it and later who produced. Besides, market 
competition ensures that the consumer always 
pays the lowest price because it is the least costly 
power stations that work. And finally, all the abo-
ve is reinforced with the consumers’ choice, who 
are free to decide the supplier that best adapts to 
their consumption needs at the right price. 

It is important to mention that directives have not 
only fostered competition within a single market. 
They have also included measures to ensure su-
pply -something basic due to the extremely high 
foreign dependence- as well as promoted the use 
of clean technologies. In addition, they insist on 
cross-border infrastructure improvement and the 
promotion of own generation resources and envi-
ronmentally sustainable. 

Electricity business models in Europe
The directives have resulted in establishing a 
common electricity business model in Europe. It 
is based on four easily identifiable characteristics 
in all countries: 1- the need to have an indepen-
dent regulator with different degrees of action, 
2- an independent transmission system operator, 
3- competition in the liberalized activities, 4-re-
gulated grids. 

Nevertheless, that does not prevent different coun-
tries from having their own models. Regarding the 
grid transmission operator, once its independence 
is ensured, we can find that in most countries the 
operator is also the transmission system owner (TSO 
Model); in others, the operator and the grid owner 
are independent entities (ISO Model) and in others 
where there are strict conditions which guarantee 
independence, the operator may belong to the  

Centralized planning has ended, (...)  all 
the above is reinforced with the consumers’ 
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all markets, currently under way, and since Fe-
bruary 19th encompassing common procedures 
for Western countries which go from Portugal 
to Finland and include England, Italy and the 
Czech Republic, demands that whoever wants to 
buy or sell electricity in another country should 
compulsorily go and do it via a market.

Regarding the retail business, differences turn 
up in connection with the degree of regulation to 
which consumers are subject in their tariffs. It is 
not fully liberalized because there are still regula-
ted prices in a lot of countries; others, like Spain 
still have regulated prices for domestic consumers, 
whereas in UK, The Netherlands, Germany, Swe-
den and Finland prices are free for consumers:

The coupling of all markets, currently under 
way (...) demands that whoever wants to buy 
or sell electricity in another country should 

compulsorily go and do it via a market

Finally, concerning grid regulated activities, what 
is most outstanding is the change in the regulation. 
The traditional standpoint was to recognize prudent 
company investment and then pay them allowing 
for a reasonable profitability. Now it has been  
replaced by a “regulatory model by incentives”. 
Under this new model, companies get incentives 
to improve the quality of their supply and reduce 

costs. And diverse procedures are applied in di-
fferent countries, but, on the whole, regulation is 
set with the same objectives. 

Are we so different?
All of the points mentioned above might cause 
certain confusion. On the one hand, we have a 
series of regulations which take us to a single bu-
siness model, common to all, on the other, we can 
see that there are rather different situations. But, 
all in all, they are minor differences.

Thus, for instance, the company structure of the 
electricity business, which moves towards the 
single market objective, is not so different per 
country. In generation, thanks to the entry of 
new generators and the promotion of renewa-
ble production, there are hundreds of even 
thousands of producers with different owners. 
But then we also find that the number of re-
presentative companies on the market, that is, 
those with over 5%, concentrates in 3 to 5 gene-
rators. And, although there are scores of active 
retailers in all countries, the same applies to 
the most representative ones. (Picture 4)

As far as distribution is concerned, something si-
milar takes place, with most countries having few 
distributors. That is now of little relevance as re-
gards competition, because now distributors limit 
themselves to distributing electricity and giving 
access to all the consumers and generators who 
connect with their grids: 
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Distributor’s grid ownership varies from country 
to country. While in some of them are public, 
the owners being national, regional or local go-
vernments, in others they are in private hands.

But, leaving aside the limited number of rele-
vant distributors, there is another common de-
nominator in the activity of distribution on the 
subject of activity separation.

Free access to the grids requires that condition 
and therefore the regulation demands the legal 
separation between the activity of distribution 
and retailing to prevent the undermining of 
healthy competition. This legal separation is 
found not only in Spain, but also in Germany, 
Belgium, Great Britain, France, Italy and Por-
tugal. The only exception is The Netherlands, 
where ownership unbundling was imposed and 
is currently being dealt with in Court. In addi-
tion to being questionable from the perspective 
of improvements for consumers. 

Lastly, we must not forget that within this com-
mon working framework, the EU is committed 
to reaching a 20% of energy from renewable 
sources by 2020, with specific duties per coun-
try. For that reason, renewable generation is 
fostered at a higher-than-market price and, in 
many cases, preferential dispatching. 

It is obvious then, that the degree of penetration of 
these technologies varies from country to country 
and is closely connected to available resources, 
but it is also clear that the effort has not been the 
same everywhere. (Picture 5)

And it is here where we find striking differen-
ces. There are unquestionable benefits from 
these technologies: as well the positive envi-
ronmental impact they have, they help reduce 
dependence on imported energy. Nevertheless, 
the most serious drawback is the need to subsi-
dize their massive development. It is therefore 
not unusual to see that where a greatest effort 
is made to generalize their use, tensions arise 
regarding the increase of prices that consumers 
pay, since it is them who have to cover the costs 
of the said subsidies. That is why consumers 
in countries like Denmark and Germany pay 
the highest prices, including taxes, and other 
countries like Portugal and Spain generate ta-
riff deficits, as it is impossible to fully cover the 

The existence of  environmental policy 
additional costs in the electricity bill paid by 
consumers is currently a bone of contention 

between governments and consumers

PICTURE 4
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cost of the subsidies with the prices charged to 
consumers. The existence of  environmental po-
licy additional costs in the electricity bill paid 

by consumers is currently a bone of contention 
between governments and consumers.

PICTURE 5

Where we are and where we are heading
In conclusion, this is the present working sche-
me of the EU electricity business. Headway is 
being made towards a single market in which, 
regarding generation, all markets are integrated 
and, concerning retail, regulated prices gradua-
lly disappear and the consumer has more power 
of choice. All this entails considerable benefits 
for the electricity consumer and requires good 
connections between countries.

In this regard, the way to follow in order to make 
progress in consumer choice has great expecta-
tions for the development of smart grids, which 
must activate consumer participation, regardless 
size. These grids are based on a digital structure 
in order that consumers can contribute with flexi-
ble solutions and produce consequent savings. 
Most countries are committed to installing smart 
meters by 2020, at least 80% of the total number, 
as a first step to boost consumer participation. 
Spain is committed to 100% by 2018.

The other great challenge is related with global 
warming. The European Commission has proposed 

more ambitious plans in 2030: to reduce gre-
enhouse gas emissions by 40% with respect to 
1990 and increase to 27% renewable energies 
participation in electricity demand -against 
20% set for 2020. It will be necessary to wait 
in order to see what this European Commission 
proposal comes to. 

However, this new effort creates numerous un-
certainties. Firstly, due to the magnitude of the 
target. To get an idea, increasing seven points 
percent the participation of renewable energies 
in EU electricity generation would now mean 
generating 213 TWh more than those produced 
in 2013 with those sources. That figure is 80% 
of Spanish consumption or, for example, the 
added electricity consumption of Poland, Por-
tugal and Slovenia. Regarding investment, the 
figure is by no means insignificant, as it would 
mean installing over 100,000 MW of new re-
newable capacity. And all that taking into ac-
count that we have not reached the 20% ob-
jective set for 2020 and that forecast for 2030 
starts from demand growth scenarios. The final 
effort will therefore be still bigger than the  
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needed at present and it will be an unreachable 
targets if is not a part of the general electrifica-
tion process of economies. 

The challenge does not only consist in the 
amount of the necessary investment, but also 
in the integration of renewable sources into the 
generation market. Most renewable sources are 
of intermittent availability, dependant on the 
weather. The implication is obvious, because 
the immediate consequence is that a conven-
tional generation capacity market is needed to 
back up and replace renewable source genera-
tion when the latter is not available. Therefore, 
without an adequate definition of capacity mar-
kets, this renewable source production objecti-
ve might be blocked.

As regards the impact on consumers, it is clear 
that the upward pressure on prices they pay on 
their bill will be caused by the considerable 
investment that adapting existing electricity 
generation facilities as well as distribution and 
transmission networks as the European Com-
mission anticipates. The risk, particularly for 
industry, should be carefully gauged due to the 
importance which it has on European competi-
tion with regard to other regions.

Lastly, it should be pointed out that there is 
asymmetry in the necessary effort until 2030 
without consolidating the target of progressive 
electrification of economy. Yet again it is the 
electricity sector that will mostly have to redu-
ce emissions in comparison with sectors such as 
transport, with a very low incidence, or with the 
so-called diffuse sectors.

Conclusions
Electricity has been a part of our society for 
over a century and is here to stay. From the eco-
nomic point of view, its most remarkable cha-
racteristic is that it is an intermediate good to 
satisfy other needs in the production of goods 

and services. That is very relevant, because it 
is a means by which people can cook, have ar-
tificial light, and use electrical appliances and 
any other electronic devices which have beco-
me indispensable for our daily life at home. The 
same can be said of industry, where it is used 
in countless manufacturing processes which 
would not be possible without it. Thus, its value 
consists in being the backbone of our economy 
and does not have an immediate substitute.

From the technical perspective, the most outstan-
ding feature is that it can not be stored in large 
quantities. That forces power stations and grids 
to be permanently adapted to satisfy the need for 
immediate consumption. That is the reason why 
regulation is sometimes extremely complex.

The regularization process is being carried out 
in a gradual manner, which has not preclude 
changes to be numerous and expected hefty 
profits. Nevertheless, it is a long process. Most 
investments in this sector are very high, with 
long payback periods.

Nevertheless we are already fully embarked 
in this challenging process and benefits have 
been considerable. Organized markets, which 
offer competitive and uniform prices, have 
been organized and their integration will provi-
de in turn more transparency and increased su-
pply security. Though offering consumer choi-
ce will limit public intervention and prevent  
inadequate actions.

Now the challenge is that consumers take ad-
vantage of the new opportunities; through their 
decisions they will require more varied and 
innovative services, to which companies will 
have to respond. And also, a smarter grid will 
have to be built to boost this continuous innova-
tion process. That will entail the adaptation of  
European systems, something that can only 
happen if the market is allowed to work pro-
perly. Lastly, we cannot let environmental cha-
llenges become risks that may jeopardize the  
electrification of economy. 

Most renewable sources are of intermittent 
availability, dependant on the weather  
(...) a conventional generation capacity 

market is needed to back up and replace  
renewable source generation when  

the latter is not available

Though offering consumer choice  
will limit public intervention  

and prevent inadequate actions
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And where is Spain in all this process? Our coun-
try is well situated in order to integrate into the 
single European market, though there are still 
gaps. We must advance in order to get a really 
independent regulator and also eliminate regula-
ted prices in order that the consumer can choose 
freely and boost competition.

The market is ready, we have a very similar struc-
ture to the rest of countries both in regulated and 
competition activities. Just like in the most ad-
vanced markets we have thousands of small pro-
ducers and large companies to guarantee compe-
titive prices. The same applies to retailing, where 
over 30 companies are active in the market where 
large business groups live side by side with small 
entrepreneurs. And in distribution also has a very 
similar structure to that of the rest of Europe, whe-
re large companies guarantee supply reliability 
and are legally separate from liberalized activi-
ties. The only thing we need then is that last drive 
to find a place among those countries which are 
leading this process and thus join a successful ex-
perience, the advance of which is steady and very 
demanding, to reach a single market which will 
allow the development of sustainable generation 
and improve the security of the supply. 

Our country is well situated in order  
to integrate into the single European  
market, though there are still gaps.  
We must advance in order to get a  
really independent regulator and  

also eliminate regulated prices in order  
that the consumer can choose  
freely and boost competition
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