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About POWER-GEN Europe

FOREWORD
It is my pleasure to write this foreword to the inaugural POWER-GEN Europe Confidence Index and, in
doing so, paint a picture of aspects of the UK electricity sector today.
Many people will remember Bakelite switches, curly cables and televisions the size of sideboards. Central
heating was a selling point and electric cars were out of science fiction. Generation – which supplied heavy
industry - was a big business with most power coming from coal. The central energy generating board and regional energy boards - made energy and billed firms and homes for the power they used. Some
might even have had a shop where you could buy your new kettle or fridge.
In recent years, more energy is generated from environmentally sustainable, renewable sources. There has been a huge increase in
power derived from wind and solar, made by businesses that are either privately owned or major high street names which evolved from
the generators and regional energy companies created when the UK industry was privatised.
Today, the energy industry is investing in new nuclear and developing power sources from biomass. Towns and housing associations
are generating their own energy, a trend that’s set to continue with more local energy taking the place of landmark power stations.
They are also using their collective strength to switch.

There are no simple solutions - but change is with us. It is an integral part of
Britain’s energy sector and, through constant innovation and a concentration on
excellence, the industry is well placed to meet our energy challenges.
Energy professionals right across Europe face very similar challenges and it is
their opinions about the changes taking place that are analysed in this report.
Such a barometer of sentiment in the industry is a valuable yardstick for those
involved in the sector and for observers, keen to understand the direction and
speed of change taking place.
Lawrence Slade
Chief Executive
Energy UK
www.energy-uk.org.uk

These are just some examples of the myriad of issues facing those engaged in the power industry today, which this POWER-GEN
Europe Confidence Index explores, in a way that lifts the lid on attitudes and future expectations among industry professionals.
And it is not just power generators who are alive to the possibilities of switching. Around quarter of a million bill-payers switch supplier
every month – engagement that’s the envy of many other industries. This represents not just a natural desire to secure the best deal
but the ease and simplicity the energy supply industry has sought to bring to billing and information.
The national roll-out of smart meters will make control of energy use much easier. Smart technology will end estimated billing and allow
customers to make the direct connection between what’s on and what it costs to run. This will help people master their consumption
and money at a click.
The power industry must work closely and constructively with policy-makers, as well as customers, to develop sustainable long-term
plans that underpin and secure the investment Britain needs for new and refurbished energy infrastructure.

www.powergenindex.com
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INTRODUCTION
It is now more than 130 years since the first incandescent light bulb glowed into life, and in that time what we define as the power
generation industry in Europe has undergone many market changes. In the intervening decades, we have seen the shift towards
greater deregulation and market liberalisation, resulting in the emergence of the vertically-integrated utility, the rise and more recently
the fall of nuclear power, as well as several ‘dashes’ for gas.
However, the transformation that the power industry in Europe is currently undergoing is quite simply unrivalled in its history. To
summarise what is a multi-faceted change process isn’t easy, but essentially Europe is in the throes of transitioning its power
generation sector from a highly-centralised system, based on large-scale fossil-fuelled plants to one that is lower-carbon and more
decentralised, with renewable energy sources playing a fundamental role.
As the drive to decarbonise the global economy to combat climate change has gained momentum in recent years, Europe, and in
particular the European Union (EU), has taken the lead, especially in relation to the decarbonisation of its electricity sector.
Although the consensus, even within the conventional power sector, is that moving towards a lower-carbon, more sustainable power
system is a sensible one, the rapidity of the changes in how Europe produces its electricity, primarily driven by EU policy makers, has
resulted in profound and some may argue unforeseen consequences that are putting the short-term viability of the European power
sector under stress. To list just a few:
Ongoing instability on the electricity wholesale markets
M
 odern and highly-efficient gas-fired power stations being forced to close because it is no longer economically viable to run them
Stubbornly low carbon price on the EU Emissions Trading Scheme
R
 ising retail prices, which in Germany, for example, have raised concerns they will threaten its global competitiveness
D
 eterioration of the traditional utility’s financial health – both RWE and E.ON, two of Europe’s largest utilities, reported big annual
losses in FY15
Behind many of the consequences resulting from efforts to decarbonise the European power sector is the explosive growth in
renewable energy sources (RES), especially wind and solar PV, which has occurred in the last 5-10 years – driven by binding targets
and generous subsidies.
Between 2004 and 2013 (inclusive), the EU spent in the region of €500bn on RES, according to the United Nations Environmental
Programme (UNEP), which represents almost half of worldwide investments. And in Germany the share of renewable energy’s input
into its national grid system is expected to hit 33% this year, according to Germany Trade & Invest.
4

POWER-GEN Europe Confidence Index

However, how to effectively integrate these RES, which are intermittent in nature,
often are dispersed and are given dispatch priority, onto a grid system that is not
yet ‘smart’, remains a major challenge for the sector as a whole.
As more and more output from RES comes onto Europe’s grids, the challenge
of grid balancing becomes ever more acute. And until energy storage comes of
age, operators of what are baseload plants are having to provide backup when
the wind turbines and the solar cells are not producing; a mode of operation such
facilities were not designed for.
So, as Europe’s power generation sector continues to transition and renewables,
smart energy systems, distributed generation options and consumers or
‘prosumers’ play an increasingly fundamental role in the whole electricity value
chain, the region’s baseload providers in the coal, gas and even nuclear sectors
are facing an existential dilemma – adapt or die.
So against this backdrop of profound market change, which by its very nature
has engendered uncertainty, PennWell, organisers of POWER-GEN Europe, was
keen to find a way to ‘take the temperature’ of the major stakeholder groups –
from utilities and generating companies to equipment suppliers to financiers - in
the European power generation sector. What are the current confidence levels in
development, equipment supply and investment in the European electricity market
as it transitions, and arguably more importantly in the longer term?
Thus, in April of this year, PennWell, in partnership with AccuSearch, launched
the POWER-GEN Europe Confidence Index, which aims to help provide power
industry companies with an understanding of the current state of the power
generation sector in the region and more importantly provide an indication of
where it is heading.
The main findings of the POWER-GEN Europe Confidence Index 2015 are
presented in this report.

REPORT PARAMETERS
Perspective
This report is written from the power generation industry perspective, and is based on the results of a survey sent to those working
in the sector, along with other sources of comment and expertise. Where relevant, the results have been segmented to reveal
the opinions of different subgroups, such as those responsible for setting investment strategy, or those working in the field of
renewable energy. The electricity consumer or end-customer voice is not represented in this particular study. While consumer
opinion is very influential in the design and implementation of energy policy that seeks to balance the goals of sustainability,
security of supply and affordability, this study chose to focus on industry sentiment among active energy professionals.

Sector Definition
For the purposes of this report, the power generation sector is defined as all those who are directly involved in generating
electricity and its related industries (including equipment suppliers, consultants, regulatory bodies etc.). Where relevant, the
data for those working directly in power generation organisations are shown separately.

European Bias
Respondents to the survey were recruited through the POWER-GEN Europe conference and associated routes. The
survey questions focused on the European power generation sector. The results will therefore have a strong European
viewpoint, rather than a global one.

www.powergenindex.com
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KEY FINDINGS
 In both the short and longer term,
the two most important topics
identified by the survey are
energy storage and renewables
(which are inherently interlinked).
Electric vehicles and smart cities,
although not high on the priority list
now, will become hugely important
during the next 20 years

In most cases, those working
in a particular sector are
more confident of their sector’s
preparedness than those who work
in other sectors

6
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 Plant modernisation, onshore
wind and capacity market
mechanisms all decline in
importance. We believe that
this is partly due to the increased
importance of other topics, and
partly because people believe that
the key issues in these topics will
be resolved in the near future

Of the key topics, people feel that
the sector is underprepared for
energy storage

Although there is agreement
that Asia Pacific is the most
important area for investment
outside of Europe, those
working in finance jobs or the
investment sector see a much
greater importance in the Middle
East and Africa than the majority of
respondents

There is a feeling that the sector
is prepared for the majority of
challenges (13 out of 19 topics
had positive preparedness scores)

The sector is divided over EU
policies/legislation, with almost
equal numbers suggesting EU
legislation is helpful, as those
suggesting it is unhelpful

There is a lack of confidence
around combating cyber
security threats among
respondents

Plant modernisation and
renewable energy are seen as
the two topics with the highest
potential for investment by most
respondents, but those controlling
the finances are more likely to back
solar PV and energy storage

Notwithstanding the difficulties
the European market has faced in
recent years, confidence levels
in general are surprisingly high,
with respondents feeling optimistic
about the short term growth of
European revenues and headcount

REGIONAL IMPORTANCE: MARKETS
High Importance

Respondents were asked to rank the top three regions
in terms of their importance as a market for the supply of
power generation equipment and services.

European Hotspots
Figure 2 - Heat Map of European Power Sector Importance

Europe is seen as the most important, with North America and AsiaPacific the second and third most important.
Europe accounts for a third of the weighted scores* as shown in the
chart below.
Total Sector (Weighted Scores)
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Europe
North America
Asia-Pacific
Middle East
Low Importance
Central & South
America
Africa
Russia & CIS
Figure 1 - Regional importance for Supply of Equipment and Services

Power Generators
From the 685 responses, 327 (48%) ranked Europe as the most
important. These figures are unsurprising given the European focus of
the survey. It is perhaps more interesting to note the priorities of those
regions outside Europe.
Germany was included in the top 3 European countries by 52% of
respondents, with the UK (37%), France (26%), Turkey (26%) and
the Russian Federation (25%) polling highest amongst the remaining
countries (Figure 2).
Those working in power generation and utilities (142) show the same
regional priorities as the sector as a whole.
Equipment suppliers (256) view Asia Pacific as the biggest market
outside of Europe.
* Weighted scores are derived by using weightings of - first=3, second=2 and third=1, and
counting the number of total weighted responses.
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Figure 3 - Regional Importance for Power Generators
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REGIONAL IMPORTANCE: INVESTMENT
High Importance

Respondents were asked to rank the top three regions
in terms of their potential as an area for investment in
power capacity.

European Hotspots
Figure 6 - European Heat Map for Investment

Asia-Pacific is seen as the most important potential investment region,
with Europe and the Middle East the second and third most important.
Asia-Pacific accounts for a quarter of the weighted scores* as shown in
Figure 5 below.
Total Sector (Weighted Scores)
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America
Russia & CIS
Figure 5 - Regional Importance for Investment

* Weighted scores are derived by using weightings of - first=3, second=2 and third=1, and
counting the number of total weighted responses.

From the 649 responses, 192 (30%) ranked Asia-Pacific as the most
important market for potential investment. This was highlighted at
POWER-GEN Asia, as reported by Power Engineering International (1).
Germany was included in the top 3 European countries by 44% of
respondents, with the UK (37%), Turkey (33%), the Russian Federation
(28%) and France (21%), polling highest amongst the remaining countries
(Figure 6).
However, when the views of those working as investors and in financial
and commercial management are isolated, the trends are very different,
with a much greater emphasis placed on Africa and Central & South
America. Whilst the sample size of this group is quite small, it does indicate
that priorities differ for the holders of the purse strings, possibly due to
the longer-term horizons used for investment planning, and the greater
consideration given to developing economies.

Investors
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Europe
Middle East
Africa
North America
Central & South
America
Russia & CIS
Figure 7 - Regional Importance for Investors

www.powergenindex.com
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IMPORTANCE OF ISSUES

Changes in Importance of Issues
Issues are ranked by % of respondents who identified the topic as “very important”

Respondents were asked to consider the degree of
importance they attach to each of the following issues
(shown in Figure 8), both in the short term (during the
next 5 years) and longer term (5-20 years).
The most important issue for the European power sector in the short
term, is the growing share of renewables in the energy mix. Whilst this
remains important, it becomes overtaken by the concern for energy
storage in the longer term.
The use of electric vehicles and related infrastructure, and the move
to smart cities are the two issues showing the greatest increase in
importance - moving up 8 and 9 ranking places respectively.
Other issues of increasing importance are big data usage, carbon
capture and storage, and solar CSP.
Plant modernisation and optimisation becomes less important, as
do decarbonisation, solar PV, onshore wind and capacity market
mechanisms. This is an interesting result and potentially an indication
that the industry feels these will be addressed in the shorter term.
There is some stability though, with the rankings for both offshore wind
and the transition from centralised to decentralised power systems
remaining consistent across both the short and long term.
Similarly, combating cyber security threats also retains its importance
ranking in the long term. This may in part reflect the growing importance
of big data usage by the industry.
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Energy Storage
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Figure 8 - Changes in Importance of Issues over Time | n=542
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PREPAREDNESS
Respondents were asked how prepared a) the industry
as a whole, and b) their organisations, are in respect of
each of the following areas.

Preparedness can take a variety of different forms (e.g. financial,
technical, organisational, social or political) and this question was left
deliberately open in an attempt to capture all of these feelings as an
overall impression.

Respondents felt the European power generation sector is prepared for
challenges such as onshore wind and solar PV, but far less prepared for
others, including carbon capture and storage, energy storage and wave/
tidal power.

100% net preparedness would be found when all respondents felt “very
prepared” and -100% when all felt “very unprepared”. A score of 0
indicates “neither prepared nor unprepared”.

Figure 9 shows the issues in order of (and scale of) net preparedness of
the industry, while Figure 10 shows the issues in order of (and scale of)
net preparedness of organisations. It is interesting to note that the order of
issues is markedly different between the two.

Industry Preparedness

Organisational Preparedness
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Renewables in the Energy Mix

Offshore Wind

Transition from Centralised to
Decentralised Power Systems
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Optimisation

Closer Integration of Heat &
Electricity Sectors

Solar CSP

Solar PV

The Growing Share of
Renewables in the Energy Mix

Onshore Wind

Capacity Market Mechanisms

Energy Storage

Electric Vehicles &
Related Infrastructure

Decarbonisation of the
Power Sector

Closer Integration of Heat &
Electricity Sectors

Solar CSP

Transition from Centralised to
Decentralised Power Systems

Capacity Market Mechanisms

Big Data Usage

Smart Cities

Decarbonisation of the
Power Sector

Big Data Usage

Smart Cities

Single European Energy Market

Combating Cyber
Security Threats

Offshore Wind

Single European Energy Market

Electric Vehicles &
Related Infrastructure

Wave & Tidal

Carbon Capture and
Storage (CCS)

Energy Storage

Wave & Tidal

Net scores are derived by multiplying
the number of respondents by a factor
(-2 for very unprepared, -1 for slightly
unprepared, 1 for slightly prepared
and 2 for very prepared) and then
calculating this score as a percentage
of the score that would have been
found if everyone had responded “very
prepared”. Average n=458 (industry)
and 436 (organisations).

Carbon Capture and
Storage (CCS)
Figure 9 - Industry Preparedness

Figure 10 - Organisational Preparedness

www.powergenindex.com
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PREPAREDNESS
Respondents feel that organisations are generally less well prepared
than the industry as a whole, and organisations and the industry appear
to be prepared for different challenges.
If we look at preparedness by industry and by organisation side by
side, the differences are more pronounced. When arranged in order of
importance, the topics which are important to the industry as a whole
and for which respondents feel unprepared become clear.
As an example, from Figure 11 we can see that Energy Storage is the
second most important topic (in the short term). Net preparedness for
this topic is 5% for organisations, but -9% for the industry, suggesting
that whilst the former feels prepared (just), there is a feeling that the
latter as a whole is underprepared.
Where topics relate directly to a specific industry sector, further analysis
of preparedness can be found in subsequent sections – for example,
the focus on offshore wind section includes a comparison of the views
of those working in the wind sector with the general results.

Organisation vs Industry Preparedness in Order of Short-term Importance
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Combating Cyber Security
Threats

Industry Preparedness
Organisational Preparedness

Onshore Wind
Biomass and Waste-to-Energy
Electric Vehicles &
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Closer Integration of Heat &
Electricity Sectors

SHORT-TERM IMPORTANCE

Big Data Usage
Smart Cities
Single European Energy Market
Carbon Capture and
Storage (CCS)
Solar CSP
Wave & Tidal
Figure 11 - Organisational vs Industry Preparedness
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Low - High

Capacity Market Mechanisms

INVESTMENT AREAS
Respondents were asked to identify the level of
investment their organisation is planning in the areas
covered by the survey.
The response options were deliberately left open (i.e. the size of
investment was not defined) in order to capture the overall feeling of all
respondents, regardless of organisation size or investment capability.
Thus the investments shown should be read as priorities and not as an
indication of available capital. In addition, it should be noted that those
who set investment strategies have different priorities to respondents in
general, as shown on page 14.
What clearly stands out is the “No Investment”, which had the highest
response in almost all the topics. However, this is more likely to reflect
the areas of interest and the priorities of the respondents, rather than
an active desire not to invest in a particular area (see Figure 12).
Having said that it is interesting to note that the three areas that
demonstrated the highest level of non-investment were offshore wind,
carbon capture and storage and wave & tidal, which could well reflect
a reticent to invest because of high CAPEX, political uncertainty or the
fact that it is a nascent field of development.
Looking in “medium investment” terms, it is of little surprise to see
plant modernisation & optimisation is top. With greater pressure to
increase plant efficiency and operational flexibility, particularly in thermal
power plants, as well as achieve environmental compliance, a lot of
investment is being make in the refurbishments of existing power
generation facilities.
Furthermore, with capital still relatively challenging to access for new
builds, many owners and operators are also looking to upgrade and
modernize their existing generation assets to extend their operating life.
It is also interesting to note that over a 100 of the respondents
confirmed they were making significant investments or a “High
Investment” in this area.
No Investment

Medium Investment

Small Investment

High Investment

Investment Levels
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Plant Modernisation & Optimisation
Biomass and Waste-to-Energy
The Growing Share of Renewables
in the Energy Mix
Energy Storage
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Big Data Usage
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Electric Vehicles & Related
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Smart Cities
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Electricity Sectors
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Carbon Capture and Storage (CCS)
Single European Energy Market
Wave & Tidal
Figure 12 - Investment Levels
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INVESTMENT AREAS
If we take all of the investments and weight them simply (small =1,
high =3) we can build a proxy for the overall proportion of total
investment which will be allocated to each topic. This can be seen in
the graphs below.

It is also worth noting that investment sources which originate outside
of the power generation sector (such as pension funds) would not have
been captured in this survey and would have a significant impact on
access to capital and investment levels.

Figure 14 shows the investment priorities for those whose job functions
are finance, or who work in the investment sector. The size of this group
is small but this provides an interesting comparison of priorities.

One uncertainty for any investment in this sector is the impact on
revenues created by subsidies, taxes and levies, and how these
interact on the different sectors. Capacity market and single market

Weighted Investment % (Finance and Investors)
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Figure 13 - Weighted Investment - All Respondents | n=421
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mechanisms may favour power generators using fossil fuels, whilst
renewable energy projects may benefit from “green” subsidies.
However, these financial instruments are not harmonised, nor are
they stable – an issue which many industry commentators raise as a
potential barrier to investment.
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POWER SOURCES
Respondents were asked to rank the sources shown in
order of their importance to the European power sector.

Importance of Power Sources to the European Sector
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Gas is seen to be the most important by over a quarter of respondents,
with the majority of respondents ranking it in their top three.
Given that renewables (and in particular wind power) appear high on
the list of important issues (as shown in Figure 8), the ranking of wind
power in 2nd place in this list is unsurprising.
Nuclear ranks third in importance, despite current delays to two flagship
projects in France and Finland. The progress made on the Hinkley Point
C project in the UK is perhaps a driver of renewed confidence in the
European nuclear sector.
The survey ranks coal as the 4th most important power source,
despite the fact that in 2014 it accounted for 18.1% of installed
electricity capacity in Europe, placing it second only to gas. However,
respondents will be aware of the increasing pace of coal plant closure
and mothballing as reported by Power Engineering International (2) and
judging its future importance accordingly.
SolarPower Europe (formerly EPIA) estimates the contribution of Solar
PV at just 3% of Europe’s total energy requirement. Despite this, and
growth in the European Solar PV market slowing by some 36% in 2014,
our respondents still ranked it 5th in importance compared with other
power sources.
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Geothermal

Lignite

Wave/Tidal

Shale Gas
Figure 15 - Importance of Power Sources | n=492
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HEADCOUNTS AND REVENUES
Respondents were asked how they expected
European headcounts and revenues to change in their
organisations over the next 12 months.
Changes to Headcounts and Revenues
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Figure 16 - Changes to European Headcounts and Revenues | n=517

Changes to Headcounts and Revenues - Power Generators
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33

of respondents felt
positive about increasing
European headcounts,
with 5% anticipating
a significant increase.
This may be down to
organisations’ willingness
to adapt, despite difficult
trading circumstances
and uncertainty.
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decrease in headcount.
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Figure 17 - C
 hanges to European Headcounts and Revenues - Power Generators | n=99
European Revenue

Interestingly, there is a very high correlation between total respondents
and those in the power generation sub-group.
16

Although agility was not measured
in the survey, it is widely reported
that many organisations in all
sectors are looking to become
more flexible.
The organisation types with
the most optimistic outlook for
significantly increased headcount
include:

Developers
Monitoring equipment suppliers
Investors
Significant decreases in
headcount were prevalent in the
following organisation types:

45

of respondents felt
positive about increasing
revenues in Europe,
with 9% anticipating a
significant increase.
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The organisation types with
the most optimistic outlook for
significantly increased revenue
include:

Investors
Training organisations
Developers
Grid maintenance and operation
Energy associations

15

of respondents felt
negative, with just 4%
anticipating a significant
decrease in revenues.

Site operators and owners
Significant decreases in revenue
were prevalent in the following
organisation types:
Regulatory Bodies

Media and marketing

T
 ransformer Equipment
Suppliers

Transformer suppliers

NGOs/advisory bodies

Civil engineering

30

believed that revenues
would stay the same

Increase Slightly

European headcount

Revenues

Headcounts

EU LEGISLATION
Respondents were asked their opinion of the overall
impact current EU energy policy is having on the
European power generation sector as a whole.
It is interesting to note how finely balanced opinions on this topic are,
showing a real split in the sector.
Impact of EU Legislation
0%

10%

20%

30%

40%

Very Positive
Slightly Positive
No Impact
Slightly Negative
Very Negative

Figure 18 - Impact of EU Legislation | n=480

These splits are evident throughout the industry, with a number of different groups of respondents such as power generators, engineers, equipment
suppliers, developers, investors and regulatory bodies all showing similar patterns to the overall group.
Respondents were also invited to comment on the reasons behind their answers. A selection of the comments is given below, divided by those
who feel EU legislation has a negative impact, and those who believe it has a positive one. Note that these are individual comments and not
necessarily broad themes.
Positive impacts
The support of renewable energy
The creation of a single market
 he provision of direction, allowing
T
for more certainty for investors

Negative impacts
Too much support for renewables
C
 onflicting and confusing legislation and
policies
P
 lanning regulations make it difficult for
small-scale waste-to-energy operations
High taxation on biofuels
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FOCUS ON ISSUES
Energy Storage

The Growing Share of Renewables in the Energy Mix
Average for All Topics

Industry net preparedness
Organisational net preparedness
Weighted investment %
Short-term importance to sector (up to 5 yrs) (rank)
Long-term importance to sector (5-20 yrs) (rank)

15
3
5

This Topic

19
25
7.6
1
2

For those surveyed, the growing share of renewables in Europe’s energy mix is regarded as the most
important issue in the short term (as shown in Figure 8) and, it is also an area where people feel that
their organisations and the industry as a whole are relatively well prepared. This may be a result of the
investments made in this sector – it is the second highest area of investment in our survey behind plant
modernisation and optimisation.
Further analysis showed that those most significantly impacted by this topic, such as power generators
(24%) and those working in fossil fuels (20%) appear to be slightly more prepared than the industry as a
whole (19%).
However, in contrast, the net preparedness for those working in renewables was only 16%.The finding that
those working specifically in the renewable energy sector feel less prepared is an unexpected one and is not
easily explained. However, perhaps it is because they have a keener understanding of the challenges that
remain in successfully integrating a greater share of renewable energy into Europe’s power system.
The EU has a legally-binding target for gross final energy consumption from renewable energy sources of
20% by 2020 (compared to 1990 levels). This target is distributed across the member states, with each
having their own national action plan.
The effects of this are broadly twofold; an increase in renewable energy production and a decrease in fossil
fuel consumption, although there is a level of disparity of performance among the EU28. Detailed statistics
on renewables performance are published by EuroStat (3).
In June of this year, the European Commission published a progress report on the 2020 renewable energy
target, showing that the EU is on track to meet the 20% target and that the majority of member states were
advancing well.
A subsequent longer-term target for 27% of energy from renewables by 2030 (again compared to 1990
levels) was set, but is not split into national targets. This was broadly welcomed by member states, but to
be achieved will undoubtedly require much higher levels of inter-regional co-operation and bargaining than
currently takes place.
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Average for All Topics

Industry net preparedness
Organisational net preparedness
Weighted investment %

15
3
5

Short-term importance to sector (up to 5 yrs) (rank)
Long-term importance to sector (5-20 yrs) (rank)

This Topic

-9
5
7
2
1

The increase in renewables as part of the energy mix creates an issue for the region’s transmission system
operators due to the intermittent nature of the output from renewables, such as onshore wind and solar.
Peak output capacity does not always coincide with peak demand. Thus, there is now a real imperative to
develop new and commercially-viable methods to store excess energy.
It should also be noted that, according to the Energy Storage Report (4), Europe has over 120 existing major
pumped-storage facilities, many built in the technology growth period of the 1960s and 70s, which makes
the region by far the biggest contributor to global pumped storage capacity from existing installations.
The EU, for example, has put aside almost €6bn of funding in its ambitious research and innovation
programme, Horizon 2020, which is in part being used to develop better methods of energy storage.
Energy storage projects, employing different technologies, are taking place across Europe, and include:
 new HVDC line connecting Norway to Denmark, allowing Norway to utilise its extensive hydroelectric
A
power network as a storage facility for the wind power generated by Denmark – Reuters, Sep 2014 (5).
In spring 2015, AES began construction on its first advanced energy storage projects in Europe – in
Northern Ireland (90 MW) and the Netherlands (10 MW), as reported by Bloomberg (6).
 he largest battery storage facility, which recently began trials in the UK, as reported by the
T
BBC in December 2014 (7)
 he first Hybrid-Flywheel energy storage plant to be built in Ireland, according to an article published by
T
RTE in March 2015 (8).
Further analysis of the survey results discovered that those working in power generation, whilst still relatively
underprepared (1%), are much more prepared than the industry as a whole, which had a negative net
preparedness score of -9%.
Again of interest, the net preparedness for those working specifically in renewables was even lower at -12%,
clearly underlining the concern that this particular sector has over the pace of developments in the energy
storage field.

FOCUS ON ISSUES
Plant Modernisation and Optimisation

Offshore Wind
Average for All Topics

Industry net preparedness
Organisational net preparedness
Weighted investment %
Short-term importance to sector (up to 5 yrs) (rank)
Long-term importance to sector (5-20 yrs) (rank)

15
3
5

This Topic

43
39
9.9
3
7

Power plant operators have always sought high efficiencies and better performance from their existing
generation assets. However, for thermal power stations in the European market today operational flexibility
has become an equally important factor.
In “How power plant upgrades are boosting flexibility”, published in Power Engineering International (9),
the contemporary demands on conventional power plants are discussed. No longer do they only have to
operate efficiently at full load, they also have to deliver high efficiency at lower power ratings, as well as
being able to ramp up or down quickly. The article also explains how upgrading and refurbishment are able
to meet those demands.
This operational flexibility is largely being driven by the variable power output from renewable energy sources
(which routinely have market dispatch priority) – meaning that thermal power plants often have to fill the
gaps in supply at short notice, ensuring Europe’s TSOs can balance their grids.
There is also a growing requirement for fuel flexibility, i.e. the capability of a plant to be run on multiple
fuel types. As examples, gas that previously would have been sent to flare is now being used to generate
electricity, despite its aggressive nature, and biogas, produced via anaerobic digestion, is increasingly
being used.
Having greater fuel flexibility is also making sense for operators of power plants where there are concerns
over security of fuel supply, such as natural gas, so there is a need for a back-up fuel for when the gas
supply drops off – or indeed for when market price shifts mean a change of fuel offers the operator an
economic advantage.
Those directly impacted by this topic appear to be more prepared than the industry as a whole:
Net preparedness for those working directly in power generation = 49%
Net preparedness for those working in fossil fuels = 47%

Average for All Topics

Industry net preparedness
Organisational net preparedness
Weighted investment %
Short-term importance to sector (up to 5 yrs) (rank)
Long-term importance to sector (5-20 yrs) (rank)

15
3
5

This Topic

44
-7
4.2
4
4

In Europe, offshore wind is a key element of its renewable energy delivery strategy, and this is reflected in the
high confidence of respondents in the industry’s preparedness.
However, building offshore wind farms are never a cheap endeavour, especially as the move is to locate
them further and further offshore to harness higher and more consistent wind speeds, so the sector, like the
majority of renewables, is heavily subsidised.
However, such subsidies will not be provided indefinitely, so operators of offshore wind assets and
manufacturers supplying this sector are already finding ways to reduce costs, particularly installation and
service and maintenance costs, and increase efficiency to help make offshore wind economically viable
without subsidies.
Power Engineering International covered this in some detail, in an article entitled Offshore Wind’s New
Battleground (10). Many of the current costs of producing power from offshore wind may be reduced over
time as companies take advantage of such options as economies of scale and greater standardisation of
parts. Furthermore, a lot of research is being conducted in the engineering of the cables that export the
electricity produced to the shore to reduce their cost too.
Many of these initiatives rely on an increase in the number of offshore wind installations. According to the
European Wind Energy Association, Europe has the potential to reached 66 GW of installed offshore wind
capacity by 2030 if member states deliver on their climate and clean energy pledges.
The current world leader in operational offshore wind farms is the UK, with an installed capacity of over
5,000 MW, and according to the European Wind Energy Association (11) 63% of current offshore wind
power production (which totalled just over 8,000 MW in 2014) is generated in the North Sea.
Further analysis discovered that the figure for net preparedness is the same for those working in the
offshore wind field as for the industry as a whole, i.e. 44%. In contrast, the marked negative organisational
preparedness (-7%) was unexpected and probably reflects the relatively low numbers of respondents who
felt they needed to be prepared in this area.
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FOCUS ON ISSUES
Transition from Centralised to Decentralised Power Systems
Average for All Topics

Industry net preparedness
Organisational net preparedness
Weighted investment %

15
3
5

Short-term importance to sector (up to 5 yrs) (rank)
Long-term importance to sector (5-20 yrs) (rank)

Decarbonisation of the Power Sector
This Topic

5
12
6.2
3
7

As countries look for ways to reduce their carbon emissions and improve their energy efficiency, one option
is to shift from a centralized power system to a more decentralised one. This is exactly what is currently
taking place in Europe, and essentially lies at the heart of the transformation of its energy sector.
In essence, because decentralised energy is produced at or near the point of consumption, these systems
(commonly employing renewable energy sources or combined heat and power plants – often gas enginebased) benefit hugely from not having to transmit the power produced over long distances.
Organisations are investing in this area, and many are prepared for the challenges (12%), while feeling less
confident in the industry as a whole (5%). Further analysis discovered that those working directly in power
generation are marginally more confident, with a net preparedness score of 7%.
In Distributing Power: A transition to a civic energy future (12), the feasibility of generating 50% of the
required power for the UK from decentralised sources was evaluated. The findings suggest that it would
be feasible, and that the barriers are more social and political (with a lack of investment and public support)
than technical.
The key issues outlined in the report focus on distributed renewable energy sources:
D
 ecentralised generation could reduce greenhouse gas emissions in the UK power sector from today’s
494g CO2 eq/kWh to 12g CO2 eq/kWh by 2050
National and local government would have to play bigger roles, and develop a “civic energy sector”
N
 ational, regional and international connectedness would need to be improved, to allow better import and
export of power
T
 raditional market models of big utility providers would be challenged as they would lose market share to
civic energy
New infrastructure, including “in-home energy cells”, would be necessary
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Average for All Topics

Industry net preparedness
Organisational net preparedness
Weighted investment %
Short-term importance to sector (up to 5 yrs) (rank)
Long-term importance to sector (5-20 yrs) (rank)

15
3
5

This Topic

2
5
5.6
6
9

One of the key targets for the EU’s 2030 climate and energy framework is to reduce its greenhouse gas
emissions by at least 40% compared to 1990 levels.
This goal is also in line with the longer term perspective that was set out in the ‘Roadmap for moving to a
competitive low carbon economy in 2050’, the ‘Energy Roadmap 2050’ and the ‘Transport White Paper’.
This includes the continuing move towards renewable, and in some cases nuclear, rather than fossil fuels for
the generation of power, a reduction in greenhouse gas emissions from industry, transport, agriculture, land
use and buildings.
However, in reality some greenhouse gas emissions may be unavoidable, so the recommendation is to
offset them by reforestation and to ensure the greater implementation of carbon capture and storage
(CCS) technologies.
With regard to the latter that seems easier said than done, despite there being several promising CCS
pilot projects in Europe. With the stubbornly low carbon price on the EU Emissions Trading Scheme
(currently at around €7/metric tonne) and continued concerns about the robustness of the policy framework
are preventing any serious investment to bring CCS to commercial viability for the power and even the wider
industrial sector.
Although 42% of respondents said that this topic was “very important” to the sector in the immediate future
(see Figure 8), there appears to be a lack of preparedness – both in organisations and in the industry as
a whole.
Interestingly, those working directly in power generation and/or fossil fuels do seem better positioned to face
the challenges, with net sector preparedness scores of 7% and 4% respectively.
Taking a more global perspective, it was interesting to note that at the G7 Summit in Germany this June, the
leaders of the seven biggest industrial nations agreed to cut greenhouse gases by phasing out the use of
fossil fuels and to seek to “decarbonise the global economy in the course of this century”.

FOCUS ON ISSUES
Solar Photovoltaic (PV)

Combating Cyber Security Threats
Average for All Topics

Industry net preparedness
Organisational net preparedness
Weighted investment %
Short-term importance to sector (up to 5 yrs) (rank)
Long-term importance to sector (5-20 yrs) (rank)

15
3
5

This Topic

50
8
5.5
7
10

According to the Global Market Outlook for Solar Power / 2015-2019 (13), published by SolarPower Europe
(formerly EPIA), by the end of 2014 Europe had an installed solar PV capacity of 88.6 GW. With increases in
capacity in Asia, Europe no longer leads in the supply of energy from solar PV, but it remains an important
player, and the 2020 targets established in 2009 have already been achieved, six years ahead of schedule.
The rate of solar PV installations in Europe has slowed however, and in 2014 only a further 7 GW were
added (compared to 21 GW in 2011) – with the reduction or withdrawal of government subsidies being cited
by many as the main reason for the slowdown.
In some countries, such as Greece and Germany, the maximum PV production is getting close to the
minimum national load required – and this variable contribution of energy has to be integrated into the grid
effectively as part of the energy supply mix.
With the onus on many small, low capacity producers (often consumers), this sector has been heavily
subsidised by net metering and generous Feed-in Tariffs (FiTs). If these are abolished (as some governments
have indicated) then the sector would be in trouble and investment is likely to cease altogether. Whilst solar
PV is technically a very viable option, currently the financial viability is uncertain.
Those working in the field of solar energy produced a net sector preparedness score for this topic of 59%.

Average for All Topics

Industry net preparedness
Organisational net preparedness
Weighted investment %
Short-term importance to sector (up to 5 yrs) (rank)
Long-term importance to sector (5-20 yrs) (rank)

15
3
5

This Topic

-2
n/a

5
8
8

It is speculated that national grid infrastructure and management systems are victims of cyber-attack on a
weekly basis. Security experts suggest that not all cyber-attacks are detected, however mass disruption has
been avoided so far in Europe.
As the grid becomes ‘smarter’, there are more complications and more access points – each having its own
inherent weakness. With consumers providing excess production under Feed-in Tariff (FiT) schemes, and the
multitude of smart meters now in operation, the opportunities for cyber-attacks are growing.
As a result, national and global organisations are working hard and investing millions to guard against such
attacks, which may be sponsored by hostile nations or conducted by terrorist organisations (some of whom
are known to be recruiting software hackers).
With the increased risk comes a level of anxiety, and it is understandable that almost a third of respondents
felt that the sector was underprepared, and that the net preparedness score provided a negative result,
suggesting that the industry as a whole feels underprepared for cyber-attacks.
The growing risk of cyberattacks on energy sector facilities is explored in more detail in an article in
Power Engineering International (14).
The context of the question did not facilitate calculating the preparedness of organisations in relation to
cyber security threats
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FOCUS ON ISSUES
Onshore Wind

Biomass and Waste to Energy (WtE)
Average for All Topics

Industry net preparedness
Organisational net preparedness
Weighted investment %
Short-term importance to sector (up to 5 yrs) (rank)
Long-term importance to sector (5-20 yrs) (rank)

15
3
5

This Topic

58
6
5.3
9
14

According to the European Wind Energy Association’s statistical report (15), 9.1% of Europe’s power
consumption can be met by onshore wind. Germany is at the forefront of onshore wind installation, with 1.1
GW added in the first half of 2015, although the rates of installation are beginning to fall. This figure is one
third less than for the same period last year. This is partly due to anticipated reforms in Germany’s renewable
energy laws, and to the changes in tendering processes for renewable energy installations.
Onshore wind is a well-established technology, and thus it is unsurprising that this topic ranked the
highest in sector preparedness. Respondents are confident that the industry is prepared, and investment
in this area continues. However, investment patterns are likely to vary as government subsidies are cut or
reduced in different countries, with the UK ending subsidies for onshore wind and Italy and Spain having, or
introducing, restrictions and taxes on energy supplied back to the grid, as reported by Power Engineering
International (16)
This is potentially the area most affected by the friction between the desire for a greener environment and
the public’s willingness to pay for it, especially during times of austerity.
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Average for All Topics

Industry net preparedness
Organisational net preparedness
Weighted investment %
Short-term importance to sector (up to 5 yrs) (rank)
Long-term importance to sector (5-20 yrs) (rank)

15
3
5

This Topic

46
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7.4
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Converting waste to energy on an industrial scale has been carried out since the 1870s. Initially utilised to
help fuel the industrial revolution, its importance is now as much about diverting waste from landfill as it is
about providing power, heat and biogas.
In July 2015, Power Engineering International published an article focusing on the Winning Formula for
Waste to Energy Power Plants (17). The article highlights many of the modern issues with building WtE
plants – not least that of obtaining planning permission.
The issues do vary greatly by country. The Danes benefit from the heat output of the WtE plant built on the
outskirts of Copenhagen (which also includes a ski slope and the world’s tallest man-made climbing wall)
whilst developers in Ireland have struggled with the fierce debate surrounding a new 600,000 tonne per year
WtE plant in Dublin.
Much of the public concern around WtE plants centres on the production of dioxins as a by-product of the
process. However, technical solutions exist to minimise the levels of dioxins released, which should begin to
reduce public fears.

FOCUS ON ISSUES
Electric Vehicles and Related Infrastructure
Average for All Topics

Industry net preparedness
Organisational net preparedness
Weighted investment %
Short-term importance to sector (up to 5 yrs) (rank)
Long-term importance to sector (5-20 yrs) (rank)

15
3
5

This Topic

7
-11
4.5
11
3

David Porter, Chief Executive of the Association of Electricity Producers from 1995 to 2012, suggests that
electric vehicles (EVs) have the potential to revolutionise electricity consumption, but warns that there are
many engineering challenges to overcome, along with social and economic considerations, in an article
published in October 2015 Engineering Possibilities vs Practical Implementation (18).
EVs are seen as part of the solution to providing cleaner air in cities, and as such attract government
subsidies and other benefits (such as exemption from congestion charges and measures) which are
expensive options for cash strapped governments. But these inducements may not yet be sufficient to
encourage the public to adopt whilst the range for a single charge is limited to around 120 miles and battery
swapping is not yet a viable option. However, when adoption does take off, it will undoubtedly change the
patterns of electricity consumption, not just in Europe, but globally. This makes the development of a smart
grid even more pressing, allowing for variable tariffs and managed supply for charging vehicles when there
is excess power (especially from renewables) in the system, and a balancing of power by using electric
vehicles as mobile battery storage systems.
EVs are increasing in number. As manufacturers find ways to extend the range of EVs (overcoming “range
anxiety”) and charging points become more numerous, it seems that the trend is set to continue.
According to a recent article in the Financial Times (19) EVs currently make up 2.5% of all new vehicle sales.
But the figures vary widely by country, with Norway’s EV sales accounting for a third of the market so far in
2015. This is partly due to very high import tariffs on petrol vehicles.
One of the most uncertain aspects of this topic is timing – it is a case of “when” EVs take off, rather than “if”,
and this is reflected in the current low levels of organisational preparedness.
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FOCUS ON ISSUES
Closer Integration of Heat and Electricity Sectors

Capacity Market Mechanisms

Average for All Topics

Industry net preparedness
Organisational net preparedness
Weighted investment %
Short-term importance to sector (up to 5 yrs) (rank)
Long-term importance to sector (5-20 yrs) (rank)
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5
11
5.5
12
13

The decentralisation of power generation and the push for reduction in greenhouse gases creates a greater
opportunity for co-generation, where waste heat produced from power generation can be utilised for district
heating (or cooling in tri-generation plants). Co-generation plants can reach efficiencies of up to 90%, and
are increasingly fuelled by renewable energy. This could contribute significant savings in fuel consumption
and CO2 emissions. However, these benefits can only be truly achieved when heat and power are required
at the same time – if the demands are not synchronised, then inevitably one form of demand (often heat)
will lead to the inefficient production of the other (often electricity) which may then be sold at a lower than
optimum price in variable tariff markets.
Currently, 15% of the EU’s heat requirement is generated through CHP, and it is estimated that this figure
could be up to 20%. Cogeneration Observation and Dissemination Europe (CODE2) (20) published a report
which lists the four key barriers to CHP growth. These are:
T
 he electricity and heat markets do not consistently reward CHP for its energy savings at the energy
system level. There is a market failure for the CHP operator.
R
 egulatory uncertainty arising from the significant changes in recent years in both the electricity market
and the energy market make CHP investment high-risk.
Issues relating to grid connection, network charges, permitting and bureaucracy continue for CHP despite
legislation to the contrary since 2004.
T
 he absence of appropriate consideration of heat in general energy and climate policy hampers CHP, as
does the weakening focus on primary energy compared to energy end use in EU energy efficiency policy.
With these barriers in place, it may be unsurprising that the sector preparedness is low at just 5%, with little
difference indicated by those working in related fields. However, with such widespread use of CHP in areas
of Europe, it may be anticipated that this may vary by country.
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Capacity market mechanisms (CMMs), which allow the state to purchase capacity in order to ensure peak
demands are met, are increasingly being used in Europe. Currently, there are three main models in use:
A central buyer (as in the UK) where the government has bought capacity to ensure peak demands can
be met in winter 2016/17
Supplier obligation (as in France) where suppliers commit to having capacity available (through holding
certificates) and are then fined if they cannot meet the demand
Strategic reserve payments (as in Belgium) where contracts are awarded to power plant for the sole
purpose of meeting peak demand.
According to industry analysts, 14 EU member states have in place, or are considering, some form of CMM.
However critics suggest that this does not help to incentivise investment in renewable energy production,
as renewables are prohibited from joining capacity market schemes (due to the variable nature of supply).
Another criticism of many schemes is that they prevent true market forces from working, resulting in higher
energy costs for consumers. However, it does provide some level of security of supply, especially in winter
when demand is high and generation from renewables is lower.
There is also some objection to CMMs as they encourage excess capacity to be maintained, even when not
required, and this has a cost implication for consumers (either directly through utility bills or taxation).
The wide range of mechanisms in place is also contrary to the EU’s objective of developing a single market
for electricity – however, renewable energy does not yet provide sufficient power and existing power plants
are aging, but it is unlikely that the large energy companies would invest and build new power plants without
some form of CMM in place. Without CMMs, there may be massive disruptions in supply as demand
exceeds supply.

FOCUS ON ISSUES
Big Data Usage

Smart Cities
Average for All Topics

Industry net preparedness
Organisational net preparedness
Weighted investment %
Short-term importance to sector (up to 5 yrs) (rank)
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Big data has big implications on all parts of the power sector. Power generators can monitor operations to
increase efficiencies; grid management can become more flexible and responsive; utilities can use smart
data to manage variable tariffs (both for usage and feed-in) and to analyse consumer usage, and consumers
can use the information for connected devices, minimising their own power usage or moving demand to
cheaper (off-peak) periods as reported in Power Engineering International (21) .

An Energy Environment Management (23) article suggests that the need for a more sustainable approach to
energy management and tighter integration is being driven by the global trend of urbanisation. In 2010 more
people lived in cities than in rural areas for the first time in history, and by 2025 it is estimated that about
60% of the world’s population (4.6 billion people) will live in urban areas. This poses serious challenges for
city planners who will need to re-think how they provide basic city services to residents.

It is estimated that by the end of 2015 there will be over 1 trillion connected devices and objects generating
data. Smart cities use the data available on their citizens to monitor, predict and supply power and heat
when and where it is needed, potentially making decentralised power more effective than ever before.

According to consultancy Frost & Sullivan, there will be 26 smart cities and 90 sustainable cities globally
by 2025, presenting market opportunities worth $1.5 trillion in areas such as infrastructure development,
technology integration, and energy and security services. Smart cities are cities built on ‘smart’ and
‘intelligent’ solutions that will lead to the adoption of at least five of the eight following smart parameters:
buildings, citizens, energy, mobility, healthcare, infrastructure, technology, and education and governance.

The opportunities are potentially huge, but many organisations are not yet prepared to adapt and exploit
big data. It is felt that whilst some of this is due to technical issues and technical investment, some is due to
the lack of skills in this relatively new area, a topic discussed in a workshop held by the EU Commission on
Big Data Skills (22). Another issue is data ownership – often the power and utility companies which have the
data don’t have the processing power or skills to utilise it, but they are unwilling to relinquish control of their
data to the big IT companies who could help realise the benefits.
There are also increasing public concerns over the use of Big Data, and the implications for privacy of
individuals and the opportunities Big Data may provide for social engineering.

With smart energy the fastest growing market segment, major cities such as Hamburg, Vienna, and
Amsterdam are now starting to work with the energy sector and end users to co-ordinate the energy supply
issues in their area by mapping local needs and finding optimum solutions.
Survey respondents foresee Smart Cities becoming increasingly important in the longer term, but consider
the industry to be under-prepared for addressing this trend.
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FOCUS ON ISSUES
Single European Energy Market

Carbon Capture and Storage (CCS)
Average for All Topics
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A single European energy market (for electricity and gas) has been a strategic goal for the European
Commission for some time. A single European energy market provides scale, and that has three key benefits:
S
 ecurity of supply
- through the diversity of the member states’ production and consumption preferences – alternative
sources of energy and power will exist
-b
 y becoming less reliant on Russian gas (having alternative sources and pipeline routes to mitigate the
effects of closing down pipelines to specific areas)
M
 ore impact on the reduction of GHG emissions – creating a bigger market for investment in technology
and energy supply, and having greater influence over global climate negotiations

Industry net preparedness
Organisational net preparedness
Weighted investment %
Short-term importance to sector (up to 5 yrs) (rank)
Long-term importance to sector (5-20 yrs) (rank)

15
3
5
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-18
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Despite the fact that Carbon Capture and Storage (CCS) scores low on importance and very negatively on
preparedness in our survey, it still remains an option being considered, given that both coal and gas-fired
plants will be required for some years to come to provide base-load or responsive power when needed.
The European Commission sees CCS, or Carbon Capture and Reuse (CCR), as an important tool for energy
policy. In Europe, the UK has two pilot projects operating at large-scale, while the ROAD project in the
Netherlands is waiting for financing to be agreed.
In 2014, the Boundary Dam project in Canada went into commercial operation and is the global flagship
project for the CCS industry, as reported by Power Engineering International in September 2014 (26).

Earlier this year, the EU launched its Energy Union. Based on five related and mutually reinforcing dimensions,
this is the first major step in developing a single overarching framework for EU energy and climate policy, as
highlighted by Tildy Bayar in Power Engineering International in March 2015 (24).

As of November 2014, there were 14 CCS projects globally at the advanced planning stage, including nine
in the power sector, expected to be in a position to make a final investment decision in 2015, according
to the Global CCS Institute (27). This represents a doubling since the start of this decade. The total CO2
capture capacity of these 22 projects is around 40 million tonnes per annum. Certainly if stricter policy on
carbon emissions is enforced for coal- and gas-fired plants as expected, it is a compelling driver for Europe’s
power industry to bring CCS technology to fruition.

Progress towards a single European energy market has been slower than planned with many member states
having their own preferences for energy consumption, market models and subsidies.

This number is reducing however, with the announcement that Drax will no longer be investing in the White
Rose CCS project, as reported in Power Engineering International in September 2015 (28).

With Russia’s cancellation of the Southern pipeline and its involvement in the Ukraine crisis, the single market
for gas seems more urgent than ever. Russia supplies 23% of the EU’s gas, according to an article published
by BBC News (25). In an attempt to reduce the EU’s reliance on Russian gas, the European Commission has
begun to develop a single gas market. Currently, the European gas market is fragmented with a number of
hubs and natural gas is purchased at a number of different points at different prices. However, their is some
concern that a single market for gas may have an impact on the quality of supplies as producers try to meet
increasing demands.

However, for CCS or CCR to be financially viable, it is estimated that penalties for CO2 emissions, i.e. the
global carbon price, must reach somewhere between $60 and $80 per tonne – in comparision to the current
trading range of €7-10 per metric tonne. Some industry analysts also suggest that CCS and CCR will be
most effective when the processes used are fully integrated into the production environment, rather than
being a standalone, “bolt on” technology.

G
 reater cost competitiveness – a wider market promotes increased competition, keeping prices at the
most efficient levels and allowing the free flow of energy across borders.
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More information on carbon pricing and forecasting can be found in the 2015 Carbon Dioxide Price Forecast
(29) (although it is a US perspective, it does contain useful global information and definitions).

FOCUS ON ISSUES
Solar CSP

Wave & Tidal
Average for All Topics

Industry net preparedness
Organisational net preparedness
Weighted investment %
Short-term importance to sector (up to 5 yrs) (rank)
Long-term importance to sector (5-20 yrs) (rank)

15
3
5

This Topic

28
1
4.2
18
18

According to the European Solar Thermal Electricity Association (ESTELA) (30), concentrated solar power
(CSP) currently provides 4.7 GW globally. And it seems that this is an industry where the perception of those
outside is similar to that of those inside, with little difference in net preparedness scores for those working in
the industry to the rest of the respondents.
Commercial-scale solar CSP technology has been developed in recent years and the survey reveals an
above average level of preparedness. Despite its low (importance) ranking, there are a number of large-scale
and innovative projects under way outside of Europe, particularly in the Middle East and Africa.
A new CSP plant in Tunisia is in the planning, potentially to be connected to the European grid via Italy and
generating 2.5 GW - enough power to supply 2 million homes. The project, which has been widely reported
on, including a detailed report in the Financial Times (31), requires collaboration from multiple nations, and
is now feasible due to a change in Tunisian law which allows for the export of power from the country. The
plant would cover 100 Km2 of the Tunisian desert and works by concentrating the sun’s heat onto a central
mast containing molten salts which are used to generate steam and drive a turbine. This heat can be used
to generate power when the sun isn’t shining – thereby mitigating to an extent, the variability of energy
supply associated with many renewable sources.

Average for All Topics

Industry net preparedness
Organisational net preparedness
Weighted investment %
Short-term importance to sector (up to 5 yrs) (rank)
Long-term importance to sector (5-20 yrs) (rank)

15
3
5

This Topic

-5
-24
2.6
19
19

In May 2015, Power Engineering International published an article entitled Commercializing New Marine
Technology (32). The article explores the challenges faced by this sector in delivering a quantifiable supply to
the global energy portfolio in an economic way.
Estimates put the global, commercially viable potential at some 120 GW for tidal energy and 600 GW for
wave energy. But the hurdles are numerous. As well as conventional issues such as conversion efficiency
and operational lifespan, wave and tidal plant must also contend with marine specific issues including
corrosion and fouling, access for maintenance and hazards to navigation.
With these issues, and the fact that wave and tidal resources are concentrated in certain locations (such as
the UK), it is perhaps unsurprising that this topic came last in the importance rankings, even in the longer
term, despite the emphasis given to renewable energy. With little European investment in this sector, it is
also reasonable that many feel that their organisations and the power generation industry as a whole is
unprepared for this technology – but for unprepared one should perhaps read “uninterested”.
The sector should not be totally written off, however. With successful and planned developments in the UK
and Canada there is potential (albeit local) for wave and tidal power generation.
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OTHER CONCERNS
Respondents were asked if they had other concerns not
addressed in the survey which they wanted to comment
on. 116 respondents took this opportunity, and the
following themes emerged (in no particular order).

28

Skilled Professionals

Costs

Global Issues

A lack of investment in apprenticeships and
R&D is cited as a root cause for the current
lack of skilled professionals in the power
sector. Several respondents felt that this
issue would become, or is already, a critical
and limiting factor to the sector’s success.

Several respondents expressed concerns
over rising costs of energy, and the
costs associated with the move to (and
subsidisation of) renewable energy.

Some respondents perceive that there is
still too much reliance on Russia for the
supply of gas and that is seen by them as a
major factor affecting Europe.

Nuclear Energy

Demand

The nuclear renaissance, or lack of progression towards it, was mentioned by several respondents. Other comments
around nuclear energy included concerns over safety and lack of preparedness for a nuclear disaster in Europe. Some
remarked on the conflicting objectives of working towards CO2 reduction whilst phasing out nuclear power; which has
had the unintended consequence of increased usage of coal, and in particular lignite fuelled power in some countries.

Increasing demand for power and the
sector’s ability to supply it, especially to the
desired locations. Investment in smart grids
was suggested.

Technologies

The Grid

Efficiencies

New and emerging technologies (including
Big Data and Smart Technology) will have
an impact on the sector.

The grid is seen by some as deficient in
several areas – it is only truly serviceable in
city areas, and lacks suitable methods of
integration with renewable power sources.
Its lack of compatibility throughout Europe
is also seen as a limiting factor to the
development of a single European
energy market.

Concerns over efficiencies were noted, with
respondents worrying about efficiency from
several perspectives, including consumer
behaviour (and product energy efficiency
ratings), power generation efficiency and
market efficiency.
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APPENDICES
1: About the Report
This report was compiled analysing data from an online survey, sent out to those working in the power generation
sector, during April, May and June 2015. The survey was promoted widely throughout, and was available for
completion at the POWER-GEN Europe conference and exhibition, held in Amsterdam in June 2015.
‘The Importance of Issues’ section was developed as a result of a collaborative exercise between senior PennWell
executives and a broad cross section of POWER-GEN Europe Advisory Board members, to identify the key
issues affecting the European power sector.
The initial analysis was enhanced with interviews and articles from leading industry experts.

2: About the Respondents
There were 764 survey respondents, with over 500 responses to the majority of questions.
Representation covered the whole power generation sector, with particularly high sample sizes
from very small and very large organisations, those working in engineering, consulting and
sales and marketing. All management levels were well represented. Many respondents had an
international dimension to their role in addition to a focus on Europe.

Industry sector
Proportion of Respondents Working in Each Sector

As with many online surveys, the number of respondents varied by question. In general, there were between 500
and 700 respondents per question. Where appropriate, the number of respondents have been included alongside
the analysis (indicated by the letter “n”).

Fossil Fuels (74%)

Although it is now closed, the original survey can still be viewed online here for reference.
The survey consisted of four main parts:
Y
 ou and Your Organisation - Profiling questions to show the cross section of respondents and to allow for the
segmentation of data.

14%

The Power Sector - Collecting respondents’ views on the European power generation sector as a whole
Your Organisation - Collecting respondents’ views on their own organisations

The aim was to generate quantitative data for analysis, which can then be compared with similar data collected
in future. Only two free text boxes were used – one to garner comments on European legislation, and one to
capture any additional issues.

34%

2%

Europe - Collecting respondents’ views on European legislation

24%
2%

To supplement the findings, the topics surveyed were further researched to provide background and expert
opinion. Information was garnered from leading journals, industry bodies and field experts using desk research
and one to one interviews.

2%

22%

Statistical information was also sourced from industry bodies, trade organisations, government and EU agencies.
Where used, sources are referenced and listed at the end of this report.

Nuclear (30%)
Figure 19 - Proportion of Respondents Working in Each Sector | n=686
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Renewables (82 %)

APPENDICES
Job Functions

Type of Organisation
Top 10 Organisation Types

Respondents by Job Function
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0%

5%

10%

15%

20%

25%

Engineering

Consulting Engineers / Specifiers (Architects)

Consultant

Power Generation

Sales & Marketing
Project Management (inc. turnkey solutions)

Commercial Management
Other

Equipment Supplier - Power Plant

Research & Development

Construction / Contracting

Academic
Installation & Commissioning

Technical Services/Support

Energy Advisors

Production/Manufacturing

Independent Power Producer, Cogen,
Combined Heat and Power

Finance
Purchasing/Procurement

Equipment Supplier - Turbines

Quality, Health & Safety, Environmental

Plant Maintenance and Operation

Training

Job Level

Size of Organisation

Job European Focus

Respondents by Company Size

Respondents by European Job Role Focus

0%

5%

10%

1-10
11-50

15%

20%

0%

25%

10%

Respondants
20%

251-500

Between 25-50%

Between 50-75%

10%

15%

20%

25%

30%

Middle Management
Partner
Intermediate/
Associate

Between 75-95%

Figure 20 – Breakdown of Respondents | n=764

5%

Senior Management

10,000 or more

n=764

0%

Board level Director
Between 5-25%

501-9,999

Unspecified

Respondents by Job Level

30%
Owner/CEO
Chairman

Less than 5%

51-100
101-250

n=764

Student
Other

More than 95%
Proportion of job role focused on European PG sector | n=764

n=753
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APPENDICES
3: About the Authors
PennWell
Since 1910 PennWell has been known for providing comprehensive coverage of global strategic
markets. The Company began by publishing a single weekly magazine covering international
petroleum news and technology. This flagship product, Oil & Gas Journal, is still published weekly
and is the most widely read petroleum industry publication in the world.
Today PennWell Corporation is a highly diversified, business-to-business media and information
company with 320 profit centres, including 150 print and online magazines and newsletters,
60 conferences and exhibitions on six continents, and an extensive offering of books, maps,
websites, research products, digital media, and database services.
PennWell’s products serve as a lens for the world, focusing diffuse information into practical
business intelligence. We aim to be where decision-makers worldwide look first to see
what happens next in their markets. This has been our mission since PennWell’s founding
in 1910 in Tulsa, Oklahoma USA. Since inception the company has been owned and
managed by four generations of the same family. That heritage and continuity provide
a foundation that has much to do with the company’s strength, endurance, and
expansion through the past century of economic growth and market turbulence.

AccuSearch
AccuSearch is an independent market research & insights consultancy.
Working closely with start-ups, SMEs and international organisations,
providing insight to enable them to segment, understand and communicate
more effectively with their customers, improve the efficiency of their sales &
marketing initiatives and utilise data commercially.
AccuSearch specialises in qualitative and quantitative research with core
services including:
Customer Profiling & Archetypes
Competitor Analysis and Benchmarking
Market Segmentation, Intelligence Reports, Feasibility Studies
Confidence Indexes
Online Surveys
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APPENDICES
4: Acknowledgements
The authors would like to acknowledge the assistance of the
POWER-GEN Europe Advisory Board for their help in constructing and
delivering the analysis and this final report. Particular thanks goes to
the following:
Michael Aherne | Electricity Supply Board, Ireland

5: Key to Icons

Plant Modernisation &
Optimisation

Decarbonisation of
the Power Sector

Closer Integration
of Heat &
Electricity Sectors

Biomass and Wasteto-Energy

Offshore Wind

Capacity Market
Mechanisms

The Growing Share
of Renewables in the
Energy Mix

Big Data Usage

Carbon Capture and
Storage (CCS)

Energy Storage

Combating Cyber
Security Threats

Single European Energy
Market

Onshore Wind

Electric Vehicles
& Related
Infrastructure

Wave & Tidal

Solar PV

Smart Cities

Transition from Centralised
to Decentralised Power
Systems

Solar CSP

Giancarlo Benelli | Green Engine Consulting, Italy
Eldred Clark | ACE European Group, UK
James Cronin | Cronin Energy Consulting, Ireland
Philippe Delage | Energy Consultant, France
Giorgio Dodero | IPG Industrial Project Group, Italy
Dr Andreas Feldmueller | Siemens Energy, Germany
Jan de Jong | New Energy Consultancy, The Netherlands
Dr Wilhelm Kleffner | WKC Wilhelm Kleffner Consulting, Germany
Dr Jacob Klimstra | Jacob Klimstra Consultancy, The Netherlands
Melle Kruisdijk | Wärtsilä Corporation, Power Plants, The Netherlands
Ulla Pettersson | E for Energy Management Consulting, Sweden
David Porter | Navigant Consulting, UK
Peter Ramm | Advanced Power, UK
Mark Stevens | Helvetia Insurance, Switzerland
Enzo Tortello | Ampere, Italy
Dr Tamer Turna | Yidirim Energy Holding, Turkey
Tim Vink | Honeywell, UK
Roland Zepeck | Durag Sales & Marketing, Germany
A debt of gratitude also goes to all those who gave their time to
complete the questionnaire and those who provided additional
information as requested.
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6: Table of Figures
Figure 1 - Regional Importance for Supply of Equipment and Services
Figure 2 - Heat Map of European Power Sector Importance
Figure 3 - Regional Importance for Power Generators
Figure 4 - Regional Importance for Equipment Suppliers
Figure 5 - Regional Importance for Investment
Figure 6 - European Heatmap for Onvestment
Figure 7 - Regional Importance for Investors
Figure 8 - Changes in Importance of Issues over Time
Figure 9 - Industry Preparedness
Figure 10 - Organisational Preparedness
Figure 11 - Organisational vs Industry Preparedness
Figure 12 - Investment Levels
Figure 13 - Weighted Investment - All Respondents
Figure 14 - Weighted Investment - Finance and Investors
Figure 15 - Importance of Power Sources
Figure 16 - Changes to European Headcounts and Revenues
Figure 17 - Changes to European Headcounts and Revenues - Power Generators
Figure 18 - Impact of EU Legislation
Figure 19 - Proportion of Respondents Working in Each Sector
Figure 20 – Breakdown of Respondents

7: Terminology
For the purposes of analysis and presentation of results, the following groupings were applied to the data:
 inance and Investors – those who list their job function as finance, or their organisation type
F
as investor
 ower Generators – Utility generator, Vertically integrated utility, Independent power producer
P
(cogeneration, combined heat and power), Grid maintenance and operation.
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ABOUT POWER-GEN EUROPE
From its debut in Paris in 1993 to its latest staging in Milan, POWER-GEN Europe has consistently provided
a high level discussion and networking platform for the international power sector, tackling the crucial issues
that concern power industry professionals.
POWER-GEN Europe and co-located Renewable Energy World Europe, is the dynamic centre point, where a
rapidly evolving power industry meets to gather information and compare views on shared opportunities and
challenges. Attracting a worldwide audience, it is the industry’s premier event, resolved to discussing solutions
for advancing Europe’s energy future.
Featuring the leading suppliers, sub-suppliers, service providers and end-users across the entire power
generation value chain, POWER-GEN Europe and Renewable Energy World Europe encapsulate all aspects
of today’s centralised and distributed power generation sector. Together they combine strategic and technical
presentations with the largest trade show exhibition of power equipment and services in Europe.
Visitors use POWER-GEN Europe and Renewable Energy World Europe to:
Encounter new technologies and developments
Keep up to date with industry trends
Source new products / suppliers
Network with industry peers and colleagues
Engage with thought leaders
As a well-established knowledge base for the power industry, POWER-GEN Europe and Renewable Energy
World Europe connects professionals engaged in Europe’s energy change, identifying opportunities for
innovation, and business development across the sector.
Succeeding in Europe’s transitioning power sector requires flexibility, innovation and new business approaches,
all of which will be discussed, debated and disseminated at POWER-GEN Europe and Renewable Energy
World Europe in Milan 2016.

www.powergeneurope.com
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No other conference and exhibition brings together so many essential elements of power generation strategy
and technology under one roof.
Attendees
Qualified senior management/executive decision makers who have the authority to purchase, or influence the
purchase of world-class products and services including:
Public and municipal utility owners & managers

Design/structural/construction engineers

Government and regulatory executives

Industrial facilities personnel

Independent power producers

Mechanical/electrical/plant engineers

Original equipment manufacturers

Strategic and portfolio investors

Power / heat plant owners & operators

Industry consultants and advisers

Plant service sector

Energy traders

Project developers & managers

Trade press

Fuel suppliers

2015 STATISTICS AT A GLANCE
9,750

400

960

Attendees

Exhibitors

Delegates

56

203

530

Sessions

Speakers

Keynote
Attendees

721

85

70.5

Plenary
Attendees

Re-Booking for
the 2016 Event

Attendees
Rated the Event
as Very Good

www.powergenindex.com
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GLOBAL POWER EVENTS
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POWER-GEN Russia
25-27 October 2016 | Moscow, Russia

POWER-GEN India & Central Asia
18-20 May 2016 | New Delhi, India

POWER-GEN Europe
21-23 June 2016 | Milan, Italy

POWER-GEN Africa
19-21 July 2016 | Johannesburg, South Africa

www.indiapowerevents.com

www.powergeneurope.com

www.powergenafrica.com

POWER-GEN International
13-15 December 2016 | Orlando, FL, USA

POWER-GEN Middle East
26-28 March 2017 | Abu Dhabi, UAE

Renewable Energy World Europe
21-23 June 2016 | Milan, Italy

Renewable Energy World Asia
20-22 September 2016 | Seoul, South Korea

Renewable Energy World International
13-15 December 2016 | Orlando, FL, USA

www.power-gen.com

www.power-gen-middleeast.com

www.renewableenergyworld-europe.com

www.asiapowerweek.com

www.renewableenergyworld-events..com
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POWER-GEN Asia &
POWER-GEN Asia Financial Forum
20-22 September 2016 | Seoul, South Korea

www.powergenrussia.com

www.asiapowerweek.com

21-23 June 2016
MiCo MILANO, Milan, Italy

WHAT IS YOUR
COMPANY OBJECTIVE FOR 2016?
LEARN

SHOWCASE

EXPERIENCE

about the latest
challenges and solutions
for the European power
generation industry

your company’s products
and services to the
European power
generation industry

REGISTER AS A DELEGATE

SIGN UP AS AN EXHIBITOR

JOIN US AS A VISITOR

More information:
www.powergeneurope.com/conference

More information:
www.powergeneurope.com/exhibit.html

More information:
www.powergeneurope.com/index/about-us

first-hand, the latest
technology for the
European power
generation industry

NETWORK AT EUROPE’S PREMIER POWER GENERATION EVENT
10,000+ industry experts working together to exchange ideas on ways to expand and strengthen the European power industry.

Register at: www.powergeneurope.com

www.powergenindex.com
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