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Introduction

Climate change and other crisis are more and more dominating today’s life. As
a consequence, the CO, concentration in the atmosphere is rising along with extreme
weather. The current refugee phaenomenon is mainly caused by war and terror,
however with increasing water shortages and draughts, many more people will pro-
spectively be on the run for a place to survive and further increase the current sce-
narios. Besides other effects, as a consequence the energy economics are changing
world wide impacting the way enterprises used to do their business. Elements such as
energy efficiency, renewable energies, resource efficiency, sustainability and Corpo-
rate Social Responsibility (CSR) more and more get on the agendas of today’s enter-
prises.

But how do enterprises deal with these changes, which measures do they exe-
cute, which are there major threats, are they aware of legal changes coming along
with these changes, how do they judge the ongoing trends and how does their wish
list look like for politics - questions which so far were not investigated and evaluated
yet.

In this context, there are also many other elements impacting and influencing
enterprises as well as the national economies. Some of which were selected to addi-
tionally be studied or to allow for a deeper dive into specific energy related topics.
Cyber security for power plants, smart homes, e-mobility and energy storage systems
is in this context as important as sustainability in transport, Corporate Social Respon-
sibility (CSR) or the role of Knowledge Intensive Business Services (KIBS) and Key Per-
formance Indicators (KPIs). In addition to the pure energy economics, also those were
evaluated in the context of innovative and responsible business practices and sus-
tainable energy strategies for enterprises, as well as the roles of innovation and
change management as supporting factors.

As laid out in Figure 1, part | of this thesis is focusing on the theoretical aspects
and the current state of knowledge in the respective areas. Part Il represents the
“practical” and “empirica
relations between changes in energy economics and counteracting strategies & be-
haviours of enterprises. In that context, more than 2,000 enterprises in Germany
(2013-2015) and Romania (2013) were interviewed each year with specific questions
related to the changing energy economics.

III

section of the thesis. The main research evaluates the cor-

© Springer Fachmedien Wiesbaden GmbH 2018
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Research methodology Research objective Chapters and topics
& Development of the Chapters: 1,2,3, 4
g theoretical framework by |« Innovative business
8 Theory intensive literature practices,
%’ research « Energy economics,
g + CSR,
2 o « Innovation,
= Hypotheses Deviation of hypotheses |, KIBS,
+ Sustainability
Empirical analysis through Chapters: 5, 6
Emp]-rical quantitative analySiS . Energ‘y -Sect:cn.- ?cv(?luﬁonr
analysis A \ + Innovative initiatives,
Energy KIBS * The role of KIBS
=
5]
= Development of proposals
= for improved business Chapter: 7
S Implementation models . .Improvc'sd framework for
° v \ innovative and
g Energy KIBS CSR responsible business
= processes,
= Verification of the . Integrated model for
Empirical developed models through sustainable energy and
evaluation quantitative analysis CSR.
A U Y
Energy KIBS CSR

Figure 1: Structure of research and document
(Source: by author)

The underlying research was conducted by the author with the support of the
Association of the German Chambers of Commerce and Industry — DIHK* and with the
support of the German-Romanian Chamber of Commerce and Industry (CCl), Bucha-
rest. The objective was to collect data, comparable between the enterprises in Ger-
many and Romania. This data was to be evaluated and compared in order to find out
whether enterprises in Romania and Germany assess changes to the energy system /
energy economics differently.

! DIHK: Deutscher Industrie- und Handelskammertag (***DIHK, 2014), represents a total of eighty Chambers of
Commerce and Industry in Germany and covers hereby for more than three million entrepreneurs in compa-
nies of all sizes in Germany.
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In parallel four smaller studies were conducted, focusing on the role of leader-
ship for sustainability, the situation for energy KIBS in Germany, the chances for cor-
porate efficiency networks and the role of the private people to CSR strategies of en-
terprises. Finally, two models/frameworks were developed to improve energy effi-
ciency as well as the next generation CSR.

The following key scientific research areas are addressed in the thesis paper:

e correlations between changes in energy economics and counteracting
strategies & behaviours of enterprises

e tendencies regarding energy economics, related effects and the relevance of
sustainable energy and knowledge intensive business services in this context

e approaches and tendencies in sustainable energy economics in relation to CSR

e roles of KIBS in the context of changing energy economics

e approaches of innovation and innovative initiatives in the context of energy
economics

e evolution of the energy economics in Germany

e opinions and judgement of enterprises regarding the evolution of the energy
sector

e proposal for an improved framework for innovative and responsible business
processes for sustainable energy

e proposal for an integrated model for sustainable energy and social
responsibility

Before and during the time of the research, the author of this paper has had
profound insights into various elements of energy economics, sustainability and re-
lated stakeholder demands. He is running a small consulting business in the energy
and sustainability sector in Germany himself. He also supports innovative start-ups
developing sustainable business plans and strategies. Being actively involved in the
subject investigated in the research, he was able to experience in the field of investi-
gation and to test the practicability of the proposed models first hand. Additionally
he is a member of the supervisory board of the “energy concepts donnersberg AGR”,
a state owned institution focusing on sustainable municipal energy strategies.

In his role as developer and lecturer of seminars and university courses as well
as concept developer, moderator and leader of congresses in the field of energy effi-
ciency and sustainability he was in a position to cross-check and to evaluate many
information and ideas first hand with academics and experts from the industry.

Having been invited to deliver expert speeches at several events and confer-
ences at international universities, chaired by the German Federal Ministry of Econo-
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my and Energy, the author was able to widen the viewpoint of his studies by discuss-
ing the topics also with academics and industry experts internationally.

The initiative for sustainability “ACT-ORANGE... save our planet” founded by
the author was affiliated by the UNESCO as UN-world decade project “education for
sustainable development” and nominated for several awards.

During the course of the research, the author was involved in many projects
accompanying the study including intensive discussions with top management and
experts in the research field. Those helped the author to understand the actual needs
and perceptions of the target groups; where possible the findings and learnings from
these projects and discussions were integrated in the research.

His research topics were presented at several international conferences and
published in several internationally recognized and ISI web of knowledge indexed sci-
entific journals; one of his conference papers was awarded in the category “Best PhD
paper Award” at the 3" ICMLG 2015 conference at Massey University and Auckland
University in New Zealand.

Turning his learnings and findings into practice, the author developed a con-
cept for a consulting and research institute in the field of sustainability in order to

e further research the context and impacts of ISR to enterprises, society and
individuals

e develop and offer training programs addressing these dimensions

e develop and consult companies on sustainable ISR concepts and strategies

In cooperation with universities and enterprises, this institute is currently in
process of being set-up. Details can be found on www.ecoistics.institute.

This research builds on correlations with several people which were patient,
inspiring and supporting, but also critical and challenging which helped to push for
innovation, creativity and quality throughout the research process. Throughout this
entire process, my scientific coordinator and supervisor Prof. PhD Marieta Olaru pa-
tiently answered all my many questions. In addition she was inspiring, supportive and
challenging for which I’'m really grateful.

With their support in the data collection process and contacts to the many in-
terviewed enterprises, Mr. PhD Sebastian Bolay (DIHK, Germany), Mrs. PhD Roxana
Clodnitchi and Mrs. PhD llinca Pandele (both German-Romanian Chamber of Industry
and Commerce, Bucharest) have helped to make the field studies happen; without
the data from these studies the research would not have been possible.

A special thank also to numerous discussion partners within my network, at
conferences, congresses and seminars, as well to selected customers who took their
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valuable time to critically discuss and comment all my questions and ideas developed
during the last 3 years.

Finally, I’'m much obliged to my family who always were (almost) endlessly pa-
tient with me “living in another world” and tried their best to keep my back free —
they certainly not always had an easy time with me. To them | dedicate this work.



1. Current tendencies regarding sustainable energy strategies and
knowledge intensive business services

1.1. Conceptual framework of today’s innovative business practices

1. 1. 1. Defining elements of the concept of innovative business practices

Innovative business practices are defined more and more by Corporate Social
Responsibility (CSR), efficiency and innovations. If in addition they need to be sus-
tainable also, they take many stakeholder interests in account too. Those include
economical, but also ecologic and social interest. In that context, Brocken at al.
(2014) introduced archetypes for sustainable business models in order to describe
their mechanisms and solutions (Figure 2). That they placed the maximisation of ma-
terial and energy efficiency into the technological group is been seen critical by the
author. Efficiency in these areas is not just technology related but also depending
strongly on the individual’s behaviour. A similar argument can be debated for the
grouping of other archetypes also.

‘ groupings ‘

‘ technological ‘ ‘ organisational ‘ ‘ social ‘
‘ related archetypes ‘
T substitute :
maximise ¥ deliver
material and | create value gt il ffor degzlop functionality ac'log?jt ;}. encourage
i R renewables society/ scale up rather than stewardship sufficiency
fﬁnergy and natural environment solutions T role :
GHICEnCY processes P

Figure 2: Sustainable business model archetypes
Source: Brocken et al. (2014)

The innovation of business practices is going along also with change. With the
energy transition being a process coming along with massive change potential for
concerned parties, enterprises need to change their processes, strategies and struc-
tures, need to develop new business models (Abrell, 2012). These changes are re-
quired in order to achieve improvements in such systems; on the other hand, change
mostly requires a paradigm shift (Kolbusa, 2013), (Kreutzer, 2014).

© Springer Fachmedien Wiesbaden GmbH 2018
G. Weber, Sustainability and Energy Management. Sustainable Management,
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8 1. Current tendencies regarding sustainable energy strategies and knowledge intensive business services

Changes, such as the energy transition are understood by many organisations
as opportunity, by others as crisis. As such risk management is a helpful tool in order
to shift risk into opportunities (Kronenberg et al., 2010) or as Kres (2015) says: “or-
ganisations, able to build a bridge out of know-how and creativity towards innovation
and new perspectives will always be able to be sustainably productive”. In the con-
text of changes in the energy economics, sustainability is an important factor and mo-
tivator. In absence of one generally recommended innovation measurement tool (Eg-
gink, 2012), change management is in this context a suited tool to accompany the
change process ensuring that the system modifications are sustainable and make
sense for a long time. Schinnenburg and Schambeck (2015) and (Lozano, 2015) differ-
entiate the kinds of change by their external visibility and the degree of the change.
Change caused by shifting towards a corporate CSR strategy represents here a high
level of change at a minimal external visibility potential (Figure 3).

change
low | kinds of change: Remodelling
(changed valueg
and believes)
= Revitalisation
= (behaviour,
= skills) cultural change|
> Reorientation
E (strategy, CSR strategy
g business model incentive
3 Restructuring systems, job
(processes, enrichment
N structures, ;
high —— new business
segments
cost reduction
low degree of change high -

Figure 3: Kinds and motivators for change
Source: by author based on Schinnenburg and Schambeck (2015)

a) Change and innovation
The change management and innovation management processes are directly
linked to each other (Figure 4). Whereas innovation management is focused on the
elements know-how, the innovation itself (hence the product), the customer value as
well the success in the market (change management) focuses on the organisation (its
internal complexity) and its business strategy (influenced by external complexity) (see
also Werther and Jacobs, 2014).



Conceptual framework of today’s innovative business practices 9

Innovation management

Innovation Customer Market
Know-How i
uct/service. value success

X

Organisation Strategy

Internal External
complexi complexi

Figure 4: Correlation of innovation management and change management
Source: by author based on Freund (2013)

Change management

Changes in organizations are complex (Ehrenmann, 2015). In literature several
definitions and explanations can be found. There are several different kinds of change
and its interpretation distinguished as visualized in Figure 5, changes related to the
energy transition are highlighted (italics).

=

Offensive Adaptive Planned
change change Macro level change
I I I I
Reactive Generative Micro level Unplanned
change change change
| ]

Extend of Focus of the Timing of
I,

the chang 2 the chang
I I I
Trans- Central Radical
fr 114 1, To I
Sfor chang
1 | |
Adaptation Peripheral Continuous
elements change

Figure 5: Interpretation of change in energy economics

Changes in energy economics during the German energy transition in italics
Source: by author, based on Pescher (2010)

Looking at its activators, change driven by law, such as change in the energy
economics, cause reactive change and the organisation acts as a consequence of ex-
ternal factors (Pescher, 2010). Driven by its motive, adaptive changes are the conse-
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10 1. Current tendencies regarding sustainable energy strategies and knowledge intensive business services

guence of an organisation reacting to external environmental factors (Figure 6),
which also are related to energy economics. Innovations are good examples for gen-
erative changes which are initiated by the organisation and impact the environment.

Environment

Ecological

-

Customers

Economical
Organisation

Figure 6: Categories of the organisations surrounding
Source: by author based on Lauer (2014)

In case of adaptive changes only several areas of the organisation are affected,
whereas transformations touch the organisation completely. In the case of energy
economics adaptive changes as well as transformations can occur.

2 3§
23
3 =
2
=
Q
=
% E business business
> § model model
(o] . .
= & evolution evolution
b
g e
. titaty .
E ° qua;l ao\;e business
g 5 grow model
g £ business X
B evolution
model
none essential radical

innovation of the value proposition

Figure 7: Development approach of the innovation of business models
Source: Steinhauer (2015)
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In terms of timing (starting point), the energy transition in Germany resulted in
a radical rather than a continuous change. However, the impacts of the changes de-
finitively are on the long-term. As such, these changes in the first place were unplan-
nable and concerned micro (team related) as well as macro (organisation and its envi-
ronment) levels of the organisations.

In the context of business models, Steinhauer (2015) distinguishes several ap-
proaches depending on the innovation levels of the value proposition and the value
architecture. In the case of no innovation only quantitative growth can be experi-
enced. The more the innovation levels increase, the evolutionary and the radical
business model can be found.

b) Change in times of crisis

Change management serves in order to design an optimal process to success-
fully get from the starting point to the targeted endpoint (Lauer, 2014; Werther and
Jacobs, 2014). Traditionally change management is used proactively in order to steer
planned organisational changes, such as mergers and acquisitions; on the other hand
change management is used as a reaction to crisis-like events and aspects, such as
the energy transition. During crisis-like events, organisations usually pass through
three phases (Figure 8).

.Latf:nt

phase — New balance
Stabilizing

actions

collapse “Better avoid
change™

Only urgent
problems get
solved

Change
perceived as
Required “last chance™
change does

not happen

Figure 8: The role of change during the phases of crises
Source: by author based on Lauer (2014)
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12 1. Current tendencies regarding sustainable energy strategies and knowledge intensive business services

The first phase is focusing on solving urgent problems. In the second phase
stabilising action collapse and change is being perceived as “the last chance”. The
third phase is characterized by a new balanced position in which change better is
avoided. Over time the crises hereby develops to be an opportunity.

People tend to do things as they are used to do them for long; changing habits
is associated with inconvenience, pain, additional effort and/or antipathy. For a suc-
cessful migration towards new, effective procedures, change management is an ef-
fective process for organisations allowing lateral thinking (Spindler, 2011; Weber et
al., 2014a; Werther and Jacobs, 2014).

Literature does not provide one uniform definition of change management
(Namokel and Rosner, 2010; Pescher, 2010). Gerth (2013) as well as Doppler and Lau-
terburg (1997) describe some principles of change management with target-oriented
management being the most important element of the change management process.
The change management process follows certain steps being (Figure 9):

e |dea creation or reason for the change

e Definition of the new objectives

e RASI (responsibility-approval-support-information) definition
e Process planning

e Process control

Objective RASI Process Process

definition | definition | planning control

Figure 9: Elements and steps of the change management process
Source: by author based on literature referenced in text and author’s own experience
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Several management processes are involved in the change management pro-
cess and need to be applied to it (Figure 10). As change is not a smooth process, con-
flict management and networking skills are as important as team spirit (Studt, 2013;
Rosenstiel et al., 2012; Zehrer and Mdssenlechner, 2010).

In the context of changes in energy economics systems in particular external
factors such as energy cost, politics, competitors and others are important to be con-
sidered (Matuszek, 2013; Petersen, 2011).

With that, the change management process basically follows the PDCA (plan-
do check-act)-process (Figure 33 in this chapter), which is the key element in energy
management systems according to ISO 50001industry norm (Weber et al., 2014a).

Another set of process elements is the evaluation of the starting point (based
on proper data) (Wilfing, 2013), holistic thinking, and consideration of structural,
technical as well as economic and ecological aspects. Human and interpersonal as-
pects complete the element set of the change management process (Lauer, 2014;
Weber et al., 2014a). Needless to say that all concerned persons and parties need to
be involved in the process and to communicate via dialogue, allowing and ensuring a
process-oriented controlling during the execution phase of the initiative (Brauner at
al., 2012; Deutinger, 2013; Stolzenberg and Heberle, 2013).

competitors
external and other non-
bl_JsmesS targeted
environment Global stakeholders
Organizationai Crisis
development management
Evolution CHANGE Reorganisation
Continuous Innovation
Key resources | improvement management politics

Local

energy cost

Figure 10: Change management processes and selected surroundings
Source: by author based on his research, ref. to Weber at al. (2014a)
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14 1. Current tendencies regarding sustainable energy strategies and knowledge intensive business services

At the end, people are the drivers of the change process. Therefore it is im-
portant to select people with social and professional competencies. This is especially
important in changes driven by external factors which cannot be influenced from
within the organisation. An example is the changes in the energy economics driven by
governments (Weber et al., 2014a).

The change management process is a widely used tool to commercialize “green
products” by accessing new segments. Thereby new so far unattended customers can
be attracted, the economics of value creation for the enterprise can be improved and
its network in the context of energy economics expanded (Freund, 2013; Mescheder
and Sallach, 2012; Sommer, 2012; Weber et al., 2014a). In the context of the energy
transition, organisations are confronted with change process driven by external ener-
gy economics. The trend-shift from conventional towards renewable energy sources
forces conventional energy suppliers towards a strategic change. This strategic
change process builds up on the previously mentioned three step crisis change pro-
cess and is characterised by the five phase initialisation, conceptualisation, mobilisa-
tion, execution, and consolidation and have individual objectives (Figure 11).

Phases of change

Objectives of change management

‘Conventional energy sources Renewable energy sources

Figure 11: Strategic change management process during changing energy economics
Source: by author based on Kriiger (2014)

c) The change management team
Change is not coming for free. As mentioned earlier, change is perceived as
“pain”, paradigm shift, leaving the comfort zone, etc. (Zimmermann, 2015). Not only
in conservative organisations change requires substantial effort in order to overcome
internal resistance and convince the employees on its necessity. Resistance needs to
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be “changed” into willingness and support. Also change requires an enormous effort
for its strategic management. In order to do so it requires leadership, the employees
and a project management process (Kriiger, 2014). For managing all the related tasks
during the change process, Noe (2014) proposes a defined structure of a change
team (Figure 12). The steering committee hereby consists of members delegated by
the top management. Its objective is to guide the project management team, make
necessary decisions throughout the process and be the link to the top management.
The project manager is leading the core task force with members from concerned
departments and is the connection to the steering committee. In addition, the pro-
ject team has access to additional support by quality management, controlling, hu-
man resources (HR) and the work council. External consultants are accompanying the
process, supporting the steering committee and the project management team. In
addition process teams can support the core team with specific knowledge of pro-
cesses, products and/or services. In order to operational, the team needs tools, data,
instruments and resources. Key Performance Indicators (KPIs) for instance (refer also
to chapter 1.1.3) will be developed in order to compare different proposals. In order
to assure effectiveness and success, it is important not to rush through this process
but reserve enough time for a good result.

Top management

|—> Steering committee
Selected

Bl customers
consultant
Selected
: competitors
1 Project manager

] |
] | 1
] [ ] 1
| Companions !
I Core team 5 1
| _ = Representatives from Quality management !
> . + HR !
different concerned . 1
de, ot *  Work council |
P + controlling 1
A 1

Figure 12: Team structure — change project
Source: by author based on his research and business experience, referring to Noe (2014)

Based on extensive experience of the author in change processes and struc-
tures in the automotive sector, Noes (2014) process chart can be confirmed to be
used in practice. However in order to be suitable for a wider pool of projects, it was
extended by the author adding the groups of “selected customers” and “selected
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competitors”. Especially in view of the previously discussed innovation processes and
in the context of KIBS it can be quiet wise and reasonable to invite and consult cus-
tomers and competitors on a case by case basis throughout the process or for certain
steps. Long lasting experience has shown that “independent views” can be very help-
ful avoiding silo mentality. One could say that consultants do the same job here.
However, these groups can bring practical market views; a consultant (being not as
deep in the core business of the organisation) usually is coming from the theoretical
perspective. Needless to say, that a high level of trust and cooperation is required
here. Also it needs to be evaluated carefully, which level of confidentiality shall be
selected. Throughout the process it is up most important to involve and motivate the
people and employees; it is important to “take them along” (Zink, 2015).

d) Successful and effective change

The success of change processes strongly depends on whether the organisation
does things right. The critical success factors hereby are the smallest group of activi-
ties, the organisation needs to successfully handle in order to have success (Noe,
2014; Petersen and Witschi, 2015). This group consist of

e vision,

e mission,

e objectives,

e strategy,

e value chain analysis, and
e tools.

The vision is a clear view of the organisations future. It contains for instance in-
formation on the target customer, target market, differentiation versus competition,
positioning, quality requirements (i.e. “best in class”), potential business partners,
etc. The vision needs to allow the employees to identify themselves with the organi-

”n u

sation; it needs to be something special. Questions like “who are we”, “what do we
want”, “
(Noe, 2014).

The mission serves to identify the available potentials for innovation in the or-
ganisation. The identification of the strengths and weaknesses of this potential needs
to be evaluated throughout the departments (product, production, research & devel-

opment (R&D), HR, finance, etc.). It also helps to expand the ability of the organisa-

where are we today and where do we want to go” need to be answered

tion to learn and to analyse the competition (Noe, 2014).

| terms of objectives, strategic (medium-/long-term) and operational (short-
/medium term) targets need to be defined. Objectives need to be measurable and
their achievements to be controlled.
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The strategy reflects the realisation of vison, mission and objectives into a
structure and framework which is able to manage the processes productively.

As the next step, the status quo of the value chain needs to be determined and
analysed for potential improvements. Figure 13 shows the value chain process at the
example of an innovative energy service, for example in case of a new to market tool
to measure and monitor energy consumption, assigning the consumption to each
consumer and monitor the development over time, all by one single device at mini-
mal installation effort.

Finally, the right mix of tools needs to be selected in order to achieve the de-
fined objectives. For instance performance measuring, performance improvements as
well as benchmarking are options which can be practiced here.

Management process

Strategic objective: development of innovative energy services

R&D,
Planning

Target Product Matcpal e Sales.
customer, specs, sourcing, -
Z . check, acquisition,
5 market tech, negotiate . o
B - e - production, exhibition,
S position, feasibility, pricing, ; "
< . . quality campaigns,
product design, quality check delive
program Pre-test check ’ v
Info on Product Material Approved Successful
° target specs, availability and sales and
-% customer, prototype, . supplier checked profit,
2 market, product check, ... product, ... satisfied
*05' competitio release, ... customers,
n, ...

Figure 13: Value chain exemplary on energy services, simplified
Source: by author based on his research and business experience

Successful change relies on an effective change process. As described earlier,
this process can be supported by external consultants. However, there is a huge pool
of consultants offering their services in the market which makes it difficult for the
organisation to identify the “best match”. Firstly the consultant needs to be able to
proof a defined profile suiting a set of requirements and experience needed to do the
job. Mostly, these requirements are not fully known yet at the beginning of the pro-
ject, making the search for qualified consultants challenging. In addition the consult-
ant needs to meet a set of social as well as methodological competencies, which
could be proven on the basis of reference projects. Finally and importantly, there is a
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cost frame which should be met in order to stick within the approved project budget.
The cost factor hereby is a very critical element for small organisations. In addition,
there are a few more factors which need to be considered, such as

e time-frame: the consultants need to provide a realistic time frame for the
project — which is very difficult to judge. In order to be able to effectively
benchmark different offers, a tender process shall to be used during the
selection process, ensuring a comparable set of data.

e Own resources: does the organisation have own resources to support the
project and does the consultants methodology allow to involve those right
from the beginning

e For more ambitious and demanding projects, it might be helpful to involve a
team of several (independent) consultants in order to cover all skill levels
required in the project.

Besides external consultants, there are several additional factors for success
described in literature (Kotter, 1996; Deutinger, 2013; Kreutzer, 2014; Gerth, 2013;
Doppler and Lauterburg, 1997; Lauer, 2014; Pescher, 2010; Gerkhardt and Frey, 2006;
Noe, 2014; Brauner et al., 2012; ***capgemini consulting, 2015). A selection of those
is summarized below.

e Create a sense of urgency

e Establish a coalition in the management team

e Develop vision and strategy

e Enable and empower the employees to participate, contribute and execute

e Push change without losing patience and endurance

e No activity without diagnosis

e Objective focused management

e Communicate actively (dialogue no monologue)

e Select the key persons carefully

e Use a holistic approach, think “out of the box”

e Effective time management

e Process monitoring and controlling

e Create a sense of communality, team spirit, “a crew that wants to win”

Finally change is part of every day’s life. Change can be perceived positively
(new opportunity, new exciting project, new phase of life, etc.) as well as negatively
(pain, paradigm shift, leaving the comfort zone, “don’t change a running system”,
etc.). In the context of the researched changes in energy economics, there is no op-
tion for a choice — organisations need to change in order to avoid collapsing. On the
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other hand, this collapse will come anyway, also without the change — driven by cli-
mate change, rising temperatures, effects of green-house- gas emissions, most re-
cently (unfortunately) coming to every one’s mind via the refugee crisis. Changes
need to be effectively addressed and ideally perceived as opportunities. Also in the
context of energy economics and energy efficiency measures, change needs to follow
a structured process. As each change is specific, also the change process needs to be
customized. There are several tools and process proposals available which can be tai-
lored to the single change project. Energy management offers the PDCA-process
(plan-do-check-act) as part of the ISO EN DIN 50001 industry norm which can be
found as part of other change management tools mentioned earlier.

Supporting innovative business practices, the change processes is a crucial tool
which can be successfully and effectively been managed by considering the success
factors concluded previously.

1. 1. 2. Considerations of sustainable energy in today’s business concepts

Sustainable energy, defined through renewable energies and energy efficiency,
must be a vital part of any energy strategy and contains a huge savings potential; it
needs to even be part of any sustainability strategy (Bauernhansl, 2014; Abdallah et
al., 2015). “The importance of energy efficiency to attain overall sustainable econom-
ic development cannot be relegated to the background. ... It is believed that sustain-
able development with sufficient energy supply can be achieved only if the goal of
economic growth and efficiency in energy consumption is balanced. This is because
failure to address energy efficiency may lead to a further deterioration of the envi-
ronment, the impairment of public health, the resource degradation and energy inse-
curity, which in the long run could lead to slow or declining economic growth.”
(Apergis et al., 2015)

The options to handle the energy consumption more efficiently are manifold:
building envelope, compressed air, lighting, process heat, transport, electric motors,
HVAC, etc. Often savings can be achieved already by small measures without invest-
ment necessary. But also the use of renewable energies helps to achieve higher ener-
gy efficiency, simply through decentralized production (“produce where you need it”-
principle) (Wann et al., 2014), losses of electricity for example over long distances can
be avoided (Glinther, 2015; Ferreira et al., 2015) and also fossil power stations offer a
tremendous potential for energy saving (Palanichamy et al., 2015; Saunders, 2015).
As the identification process of energy efficiency potentials required specific
knowledge, expert advice is highly recommended. Measures for energy efficiency are
mostly requiring investment, which on one hand needs to be funded by the executing
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organisation, on the other hand is supporting the supplying industries and the bank
sector (Bauernhansl, 2014). The capital cost can be absorbed or through a higher
product price handed over to the customer (left section of Figure 14). In case other
investments are being replaced by energy efficiency investments macroeconomic
effects follow through the increase of the overall budget, a process being called
crowding-out. Which of those options are preferred by the enterprises in Germany
and Romania will be analysed and answered in chapter 5.

Energy efficiency measures

[
¥
Investment
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:
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Figure 14: Macroeconomic effects of energy efficiency measures to the industry
Source: *** ewi et al. (2014)

On the other hand (right section of Figure 14), efficiency measures will be lead-
ing towards lower energy cost, which on the long-term will be paying out for the capi-
tal cost for the investments ending up in an improved balance of trade, a higher pro-
duction or a negative effect on the energy economics. Consequently energy efficiency
measures influence the gross domestic product through its macroeconomic process.

However, there are much more elements affecting the Gross Domestic Product
(GDP), considering reduction of environmental impacts, social cost and other benefits
of energy efficiency making the structure much more complex, as visualized in Figure
15. These effects can be expanded even more by adding for example the effects of
energy audits and energy management systems which make the chart more and
more complex by adding correlations into quality and environment management sys-
tems. In addition further benefits such as competitive advantages, product and pro-
duction quality, image effects, increase of employee loyalty and wellbeing, increased
profitability, environmental compliance, and many more can be added here. Usually
many of those benefits are not being included in the business case calculations and
feasibility studies of energy efficiency measures, even they help reducing the return
of investment indirectly.
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So far the wider impacts of energy efficiency have not been evaluated; the en-
ergy commission of the European Union however is in process of developing Europe
wide standards for comparing energy efficiency with a first step being done with the
EU energy efficiency directive 2012/27/EU dated October 2012 (***EU, 2012), which
was transferred into national laws by the end of 2015 (Figure 16).
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Figure 15: General effects of energy efficiency

Arrows: benefits with solid arrows, disadvantages with dotted arrows
Source: by author
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By the directive each of the member states is requested to develop concrete
steps in implementing energy efficiency measures. According to §7 the objective is
that every member state reduces its energy consumption between 2014 and 2020 by
1.5%.

The implementation status of the European Energy Efficiency Directive varies
between the member states. The process of standardization however is not finalized
yet, as every member state defines its national standards and procedures differently.
Therefore harmonized uniform regulations are urgently required for the European
Union (EU) in order to effectively and successfully achieve the climate protection tar-
gets.
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Directive Directive EUETS EPBD EnEff
2006/32/EC | 2009/125/EC
European Energy end- | European eco- European Energy Energy
Legal use efficiency design Union Performance | Efficiency
Framework and energy Emission of Buildings Directive
services Trading Directive
Scheme
EDL-G EVPG TEHG EnEV NAPE
. Energy Energy Green House Energy National
National Services and related Gases Law Saving Energy
Instruments | . Energy | products law Ordinance Efficiency
sy efficient Plan
Measures
Law

Figure 16: Energy efficiency: legal framework in the European Union and Germany
Source: Wiehl (2014)

This drives a complexity which hardly can be managed by enterprises being
operating internationally. Whereas most countries have established the directive, a
few are in processing and three still having a long journey in front (Figure 17). In addi-
tion, the directive is also differently interpreted and executed (***tenag, 2015). Slo-
venia for instance defines Small and Medium sized Enterprises (SMEs) differently
from the EU putting Slovenian enterprises in a disadvantage compared to the rest of
EU. Whereas German and British enterprises need to assign 90% of their energy con-
sumption to their energy consumers, in France this level is at 65% (80% planned for
the 2™ audit round) and in the Czech Republic at 100%. In addition the qualification
requirements for energy auditors also vary from one EU member state to another
(***Beuth, 2014).

Belgum Finland Croatia Austria Sweden Slovakia
. . . United
Bulgaria France Lithuania Netherlands Hungary Kingciom
Denmark Greece Latvia Poland Cyprus Slovenia
Germany Ireland Luxemburg Spain Estonia Portugal
. Czech
Ttaly Malta Romania Republic
Level of implementation: fully partly none

Figure 17: Energy Efficiency Directive — status of its implementation in Europe (mid 2015)
Source: Lisson (2015)

The European Environment Agency (EEA) monitored the progress of energy ef-
ficiency efforts in Europe by industry sectors showing, that some branches, such as
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Chemistry show a tremendous effort in energy efficiency whereas others such as the
paper industry were basically stalling during the last years, others, such as the ce-
ment industry got worse (Figure 18). Once interpreting this data, it is important to
know the base line of the measured energy efficiency. In other words, the shown in-
dustries had different levels of implemented and executed energy efficiency strate-
gies, some cared others did not. Obviously realising additional energy efficiency im-
provements is hard once many energy efficiency measures were implemented al-
ready. Once an industry did not care so far and has a bad efficiency profile, it’s easier
to improve. On the other hand, it is important to understand, that some industries
have energy intensive processes requiring a minimum level of energy (i.e. cement
industry); for those a further reduction below minimum is almost not possible. Third-
ly, the graphs also do not explain the economic development between specific sec-
tors — hence, in times with a high level of utilized production capacity also the energy
consumption goes naturally up. Consequently such graphs are to be interpreted care-
fully. On the other hand it is a major effort to consider all the mentioned aspects in
the data structure for such analyses, which might have been one reason for the Euro-
pean Environmental Agency (EEA) to stopping updating those charts.
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Figure 18: Energy efficiency index in the European Union (EU27)
Source: *** EEA (2012)

Figure 19 illustrates the development and progress being made in Europe in
terms of reduction of CO,-emissions. Comparing the CO,-emissions from 1990 and
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2009, Germany for instance shows here the biggest reduction in direct CO,-emissons;
including the indirect CO,-emssions however, there is no change. In general this chart
shows an improvement in the level of overall EU CO,-emissions however.
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Note: The figure shows the CO2 emissions in the industry in EU Countries

Figure 19: CO,-emissions in EU-countries 1990 and 2009
Source: *** EEA (2012)

In Germany for instance the installations produced much more emissions com-
pared to other EU countries, hence the potential for reducing the energy consump-
tion through increasing energy efficiency measures seems to be higher than in the
remaining countries as shown in Figure 20.
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Figure 20: Installations and emissions in EU-countries 2008-2012
Source: *** EEA (2013)
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Through a study, the Netherlands Environmental Assessment Agency (Berk et
al., 2006) researched several impacts of technological options on various policy ob-
jectives. One selected policy objective was the competitiveness, being represented
through the two factors EU-innovation and cost.

From an EU-innovation stand-point, most of the effects were rated neutral
trending positively, with all items with highest cost and investment requirements be-
ing rated positively in terms of innovation (hydrogen, advanced cars, emission control
and photovoltaic energy) (Weber et al., 2014). Hereby the technological alternatives
were grouped in the clusters carbon capture and storage, efficiency, energy produc-
tion (nuclear, renewable and fossil) and others (public transport, emission controls,
etc.) (Weber et al., 2014). Cost wise, the effects mainly were rated insignificant with a
trend to negative.
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Figure 21: Energy savings through reduction of heat losses, selected examples from Germany

Source: *** dena (2013)

Even being already eight years old, the results of this study are still accurate
today. Negatively impacting the competiveness of an economy in the short-term, fi-
nancial R&D efforts into efficiency measures and innovative energy production are
perceived positively in the long-term however, as this invest is going to return
through lower cost levels and competitive advantage (Berk, et al., 2006). Energy effi-
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ciency measures are an important element reacting to the negative effects of energy
price increases. On the other hand, R&D is an important activity in order to keep the
level of innovation high (Bureau, et al., 2013; Berk, et al., 2006). As a result a high
level of competitiveness and potential market leadership in a key technology will
strengthen the organisations stand in a very competitive environment (Weber et al.,
2014).

As mentioned earlier, the “Energiewende” (energy transition) is a major pro-
ject in Germany and energy efficiency is a vital element of it. Energy efficiency there-
by offers a substantial chance to organisations to reduce their energy cost on the
long-term. At the same time, it institutes business chances for enterprises in the de-
velopment and highly qualified service sector for new energy efficiency technologies
and consulting activities (KIBS). Examples from the Germany industry confirm the
sometimes unbelievable savings potentials, four of which are exemplarily illustrated
here representing different industry sectors (Figure 21).

As illustrated in Figure 22 the market sectors with the highest energy con-
sumption levels are transport, industry and households; this research will hereby be
focusing on the industry sector.

Figure 22: Sector shares of final energy consumption in Europe
Source: *** EEA (2015)

The European Energy Efficiency Directive

The energy efficiency in the industry is being addressed by the European Union
through several steps towards the implementation of the EU energy efficiency di-
rective 2012/27/EU dated October 2012 (Figure 23), requiring all member states to
transfer energy efficiency into national law (Blesl and Kessler, 2013; Rohde et al.,
2015).
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Policy Action Year

Energy and energy-using products

Eco-Design Directive Recast of the Eco-Design Directive 2005/32/EC to extend the scope to other 2009
(2009/125/EC) energy-using products

Labelling Directive 2010/30/EU  Recast of the Council Directive 92/75/EEC to extent the scope and align it with the scope 2010
of the recast Eco-Design Directive

Directive 2010/31/EU on Recast of the Buildings Directive 2002/91/EC to expand the scope to cover a much 2010
energy performance of larger share of the building stock, to set harmonised MEPS requirements and initiate the
buildings development of an EU strategy for low energy buildings
Industrial Emissions Directive The Directive replaces the Integrated pollution prevention and control (IPPC) Directive 2010
2010/75/EU and several sectoral directives as of 7 January 2014.

It creates incentives for the application of best available techniques (BAT) in energy

generation.
Energy Efficiency Action Plan . Leadership role of the public sector to promete energy efficiency 2011
2011 . Low energy buildings

. Measures in energy generation and energy consumption in industry
*  Adequate financial support
s Energy saving measures for consumers

Energy Efficiency Directive Repeals Directives 2004/8/EC on Cogeneration and Directive 2006/32/EC on end-use 2012
(EED) 2012/27/EU energy efficiency and energy services. Main provisions include:

. A requirement for the Member States to establish a long-term strategy for
residential and commercial buildings stock;

. A requirement for Member States to set up energy efficiency cbligation schemes
for energy distributors or suppliers, or alternative measures, e.g. a carbon tax,
financing schemes, regulations or voluntary agreements;

. A requirement to introduce smart metering where proven feasible and financially
cost-effective;

. A requirement to base energy billing on real consumption and provide
complementary information on historical energy consumption;

. A requirement to identify the potential for the application of high-efficiency
cogeneration as well as for district heating and cooling;

. A requirement for Member States to ensure that national energy regulators
encourage demand response programmes, and that network tariffs take into
account the costs and benefits of energy efficiency measures.

Figure 23: Evolution of the EU policy framework relevant to energy from 2009-2013
Source: *** EEA (2013)

Each national objective is being defined by the member state, resulting in a
wide variance of defined targets (Miller et al., 2013). Whereas some countries cap
the level of increase of energy consumption, others target the stabilization of their
energy consumption. Figure 24 visualizes the final energy consumption in 2011 and
the targets for 2020 by member state; the different ambitions can easily be identi-
fied.

The European Environmental Agency (EEA) analysed the results, the EU mem-
ber states achieved so far through energy efficiency measures in 2013. As illustrated
in Figure 26, the majority of countries shows some progress in reducing energy con-
sumption, however require specific efforts in order to get back on track.

Several countries make only some progress and require much bigger efforts.
Only four countries, namely Bulgaria, Denmark, France and Germany show well-
balanced policy packages and make good progress in reducing the energy consump-
tion.

In Germany the National Action Plan Energy Efficiency (NAPE) includes many
measures targeting the final objective (***BMU, 2014b). However, according to a
study from ***FQS (2014) there is still a gap that requires attention in order to be
addressed (***F0S, 2014a).
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Figure 24: Final energy consumption in 2011 (bars) and the targets for 2020 (lines) by member state
Source: *** EEA (2013)

These gaps were confirmed one year later by the German Initiative of Enter-
prises for Energy Efficiency (DENEFF). According to their “NAPE-meter” only 182 out
of total 446 measures defined by the NAPE to be executed by 2020 to reach the 20%
energy savings target were realized by the end of 2015, which is just 41%
(***DENEFF, 2015). A study of the mpw-institute, where they analysed the energy
service market until 2022, confirms this trend (***ewi, 2015).

Energy concept of 2010

Reduction in gr yas emissions

(compared to 1990) -26.4%

Sahre of renewables in gross final energy consumption 12.1% 18% 30% 45% 60%

Share of renewables in electricity consumption 20.3% 35% 50% 65% 80%

Reduction in primary energy consumption
(compared to 1990)

-6% -20% -50%

Figure 25: Energy efficiency targets and status in Germany 2011
Source: Lendermann (2015) and *** BMU (2015)
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Figure 26: Implementation progress in energy efficiency by EU member state
Source: *** EEA (2013)

Data from the German federal Ministry of Economy and Energy (BMWi) also
confirm this trend, although with slightly different details (Figure 25).

These efforts in energy efficiency are important steps towards the projected
objective of lower CO,-emissions by 2030, as indicated in Figure 27.

For Germany the trend also indicates the right direction. The main contributors
until 2012 could be found in industry (-51 mil tCO,), households (-36 mil tCO,) and
transport (-23 mil tCO,); in terms of reduction in percent, commerce/trade/services (-
48.1%) leads before industry (-33%) and households (-28.2%) (Figure 28).

In Germany different options are available to perform the directions given by
the European Energy Efficiency Directive:

e Energy Audits according to DIN EN 16247-1 industry norm
e Alternative systems (energy and environment management systems)
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Figure 27: Trends and projections of EU GHG emissions by sector
Source: *** EEA (2013)

1400

1200 +

target
# agriculture

# commerce'trade/service
households
transport

mindustry

m energy industry

R o 1 o V) 5 $\ N 0 -
i LA R AL LN R NN N N e AP

years

Figure 28: Trends in greenhouse gas emissions in Germany by sector
Source: *** BMWi (2014b)

The selection process for the organizations here is not easy. Figure 29 shows
how many factors are to be considered and complicated the energy efficiency land-
scape can be. The selection process ideally shall be accompanied by an energy spe-
cialist/consultant.
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The energy audit process

In Germany two models of energy audits exist. One of which makes energy au-
dits legally binding (for non SMEs) and the other model is set on a voluntary basis (for
SMEs).

According to the European Commission, SMEs are socially and economically
the dominating size of companies in Europe. In the EU (European Union) SMEs count
for 99% of all enterprises and offer jobs to 65 Mio people. SMEs are the essential mo-
tor for innovation and the foundation for any national economy (***BMWI, 2014f).
With a share on the value creation of the total economy of 24%, SMEs in Germany
are amongst the highest in Europe, also being called the hidden champions. Around
54% of them developed a product or market innovation (2008-2010); the European
average showed only 34% (***BMWi, 2014f). Consequently, any negative impact on
the financial health of the SME sector is to be carefully analysed and taken serious as
it would drive any national economy into a disaster (***BMW!I, 2014e).

The energy audit process for “Non-SMEs”

In Germany the transfer of the EU energy efficiency directive took place in April
2015 when the EDL-G (energy service law) became effective - 2.5 years after the EU
directive became effective. The EDL-G-law requires all enterprises larger than a SME
(small medium sized enterprise) to perform a specific energy audit by December 5t
2015 the latest; in case of failed performance penalties of up to 50,000 Euro are an-
nounced (***BAFA, 2015a). The issue that came up mid 2015 in Germany was, that a
huge number of enterprises needed to be audited according the EDL-G law; this
number of concerned enterprises varies between 50,000 and 90,000 companies in
Germany. This extraordinary wide spread of numbers resulted from the absence of a
general database listing enterprises by SME status which is argued by different par-
ties (***FOS, 2015b). In parallel, due to the strict quality requirements for authorized
auditors (***BAFA, 2015b), there was not enough audit personnel available in order
to fulfil the “sporty” lead-time left until the given deadline - just around eight months
(April to December 2015). Considering that it takes a minimum of two weeks in the
case of “smaller” enterprises to perform the energy audit correctly and the low num-
ber of available qualified auditors, it was mathematically not possible to match the
given deadline. In order to allow for a certain relief in this context, the responsible
Ministry informed about a fair balance process until end of April 2016. After this
deadline, the penalties would be coming without exceptions (***IHK, 2016).

The energy audit process for SMEs”

For SMEs in Germany there is no obligation to perform energy audits; however
SMEs can under certain conditions receive subsidies of up to 80% of the energy audit
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cost, in case they undertake an energy audit voluntarily. This program replaced an
older variant and is effective since January 01, 2015.
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Figure 30: Number of energy audits by industry sector in German SMEs in 2015
Source: *** BAFA (2016)

The support program differentiates between SME with more or less than
10,000 Euro/a energy cost; above this line, max. 8,000 Euro are available as subsidy,
below, only 800 Euro. After the first year, the responsible ministry conducted a sur-
vey in order to find out how this program performed in its first year (***BAFA, 2016).
Accordingly 2,238 subsidized energy audits were performed in German SMEs in 2015
with a strong focus in the processing industry, trade and the hotel sector (Figure 30).

Looking at technologies, LED lighting and heating systems were the mostly
proposed energy efficiency measures in these audits (Figure 31). The statistics also
revealed that SMEs with low energy cost (below 10,000 Euro/a) only a marginal num-
ber of 150 enterprises performed an energy efficiency audit. This was not surprising
but below expectations. In order to increase the motivation, the subsidy was in-
creased to 1,200 Euro as of January 1%, 2016. This program change however might
not bring the expected increase in performed audits. In order to achieve that, a pro-
cess linking the subsidies in a more staggered approach to the energy cost would in-
crease the perception of the current system with a more randomly defined break
line.
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Figure 31: Share of proposed efficiency measures in German SMEs in 2015
Source: *** BAFA (2016)

Alternative Systems to the energy audit process

There are different alternative systems offered in order to comply with the en-
ergy efficiency law:

e Energy Management Systems (EnMS) according to ISO 50001 industry norm
e Eco-Management and Audit Scheme System (EMAS)
e Others.

Eco Management and Audit Scheme (EMAS): is a system combining Environ-
ment Management Systems and environmental auditing for organizations intending
to improve their environmental performance. These can be enterprises, service pro-
viders, administrations and other organizations. Attending certified organizations
need to declare its direct and indirect effects on the environment, its environmental
performance and objectives. These declarations are assessed by certified experts and
need to be update on a yearly basis (Jasch, 2015; Hentze and Thies, 2014; ***BMU,
2014a).

Energy Management Systems (EnMS): usually certified according to ISO
50001industry norm management systems are designed to continuously monitor,
control and improve energy efficiency in organizations. Energy management systems
can be embedded in existing management systems which eventually already exist in
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the organizations in the sectors of environment (EMS), quality (QMS), security (SMS),

etc. (Figure 32).

Top Management
| Management system
Administration Procurement R&D Production Sales EMS OMS SMS EnMS
Quality Environmental Security Energy
management management management management

Integration of targets and objectives (e. g. policy)
Integration of operative elements (e.g. process and job description)

Figure 32: Integration of Energy Management Systems (EnMS)
Source: ***UBA (2012a)

EnMS offer a platform supporting energy efficiency activities by documenta-

tion, monitoring and information throughout the organization.
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situation analysis. action
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[ Implementation ] Do
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Figure 33: PDCA process of EnMS
Source: author’s design, based on ***UBA (2012a)
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The advantages of EnMS are cost reduction, protection of the environment,
sustainable management, improve the organizations image and allow the use of fi-
nancial benefits. In addition EnMS are an important tool for the government to regis-
ter reductions in greenhouse gas emissions for their reporting process to the EU au-
thorities (***UBA, 2012a; Wallikewitz and Schymczyk, 2015).

EnMS strictly follow the PDCA-cycle (Plan-Do-Check-ACT), according to I1SO
50001 industry norm (Figure 33). The four phases of this process are characterized as
follows (***Beuth, 2011; ***UBA, 2012a; Wallikewitz and Schymczyk, 2015).

Plan:

e Development of the energy policy of the organization by the top management.
e Definition of the energy efficiency targets and objectives

e Definition of roles, responsibilities and processes

e Legal obligation check

e Definition of the energy performance indicators (EnPIs — refer also to chapter

1.1.3)

e Definition of energy management program and action plan

Do:

e Assignment of tasks

e Operational structuring and resources

e Raising awareness and training

e Documentation

e Communication

e Implementation and operational control
Check:

e Monitoring, measurement and data analysis

e Legal obligations check

e Corrective action and prevention

e Internal audits and documentation

e Planning and structuring records
Act:

e Management review

e Situation analysis

e Improvement activities

Management systems (MS) enable enterprises to benefit through refunds of
energy and electricity taxes, as well as eventually by the participation of the excep-
tion model of the EEG described in chapter 4. Another benefit is the continuous cost
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reduction. Even a certain investment is required in the installation phase, over the
years significant cost reduction by reduced energy consumption but also reduced life
cycle cost will pay back the investment quickly (Figure 34). Besides providing cost and
energy benefits, EnNMS also support the quality assurance process by sending alert
messages supported by individually definable process parameters.

Costs
+5% =
0
-5% =
-10% = :
-15% -1
- 20% :
-25% H i j\
Increasing energy Decreasing energy costs through Additional energy-saving through Saving energy as part of
consumption simple energy-saving increases efficient use of energy the company structure
9 4 4 4 ~ 3years

Company decision on
implementation of energy
management

Investments Additional investments

€. g buying energy-efficient machines) (e.9. technical improvement of plants)

Figure 34: Continuous cost reduction by EnMS
Source: ***UBA (2012a)

Sustainable energy is an important factor not only in today’s business world
and energy economic systems. Even though, regulations and procedures in the EU
are not harmonized between the member states and hinder effective progress in re-
ducing energy consumption. The process of synthesizing and generating deeper in-
sights to the energy savings potentials and installations of renewable energy plants in
all regions on earth is urgently required in the process fighting climate change (Ker-
meli et al., 2015).

1. 1. 3. Characteristics of business performance indicators in the energy economics

In today’s global world consumers require and expect a growing level on prod-
ucts and services performance. In addition, an increasing number of regulations in-
clude specific requirements for business, human health and environment protection,
including energy efficiency. The entirety of these requirements must be followed by
any business (Olaru et al., 2014).

In this context, coordination of all players including management is a must.
Through this condition it is ensured that all involved parties are working towards the
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same one major objective. In the literature, this process of project integration is
characterized and evaluated as the integration of management systems (Sandru et
al., 2014). Hereby it is irrelevant whether management systems in the context of for
example quality (ISO 9001 industry norm), environment (ISO14001 industry norm),
energy management (ISO 50001 industry norm), energy audits (ISO 50002 / DIN EN
16247-1 industry norms) or combinations are being used (Francesschini et al., 2007).
The current economic context of globalization requires continuous adaptations
and improvements as well as efforts to coordinate diverse projects with different ob-
jectives. In this context, projects are faced with a hard and global competition within
companies but also external. Today’s organizations therefore are pushed to carefully
analyse every aspect of their decision making processes. Here it is obligatory to im-
plement and use an efficient resources management. The development and use of
performance indicators is here an important element setting the targets for the com-
pany’s project portfolio (Sandru et al., 2014). Resulting from this context, the Key Per-
formance Indicators (KPIs) were developed. Usually performance indicators are de-
veloped reflecting financial contexts; however, in order to be able to compare enter-
prises also in aspects other than financials, also non-financial criteria need be indexed
(Schuster et al, 2015; Heesen et al., 2014). This is particularly important once these
companies are different in size, organizationally differently structured or even acting
in a different branch or sector. In order to manage companies successfully, perfor-
mance indicators are an irreplaceable, important tool (Posselt, 2014).
a) Performance measurement system
A powerful and adequate performance measurement system can be character-
ized as follows (Levinson et al., 2002; Giese, 2012):
1. The KPI performance measurement system has to support the projects owners
in fulfilling the performance targets.
2. Performance management system is to be an open system, available to and
manageable by the project partners
3. Measurement tools are to be distinct, explicit, precise, neutral and measurable
with adequate data.

In that context, leading personal through management by performance indica-
tors can be a very helpful tool, once management is successful in winning their em-
ployees attention. This can be easier achieved once the team is convinced that the
objectives are reachable (Posselt, 2014; Kiihnapfel (2014).

In order to gain from knowledge, one needs to assess the available data. This
analysis can be done static or dynamic (Botsis et al., 2015; Becker et al., 2014). In
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contrast to the static approach, the dynamic evaluation analyses the data by
comparison against conventional values (Figure 35).

indicators

[ static analysis J [ dynamic analysis J

[evaluation of performance }

. target- comparison comparison
comparison of branch .
fime performance between benchmark against
comparison companies standards

Figure 35: Evaluation of performance indicators
Source: by author based on Botsis et al. (2015)

With the time comparison, data of the same object at different times are
compared, such as the energy consumption of a process in summer compared to
winter. The target-performance comparison compasres objectives against achieved
data, a set-up being used in energy efficiency audits for example.

operationalisation
of targets and performance

challenge
identification of discrepancies

target
definition of command variables

steer
ease of steer processes

control
objective-performance analysis
coordination
coordination between several performance indicators

Figure 36: Tasks of performance indicators
Source: by author based on Weber et al. (1995)

The comparsion between companies is used to find out how different
companies perform, for instance the energy consumption for comparable processes
between several subsidierries can be compared. The branch benchmark is being used
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to compare businesses within the the same industry sector, hence the energy
consumption with the competition could be compared. The comparison against
standards finally is being used in order to find out whether standards, such as energy
efficiency targets provided by the government are being met.

The tasks of performance indicators can be manifold (operationalisation, chal-
lenge, target, control, coordination) as explained in Figure 36.

Today’s business environment is characterized by openness, inconsistency and
complexness followed by a high degree of instability (Mihic, 2011). The changeable
nature of business, going along with changing customer demands, new developed
technologies, and more complex structures of enterprises during the last decades
resulted in a more and more complex business environment.

b) Multi project management and KPls

Forced by this increasing demand for flexibility and performance improve-
ments, companies started to implement the project management concept (Hobday,
2000; Mihic, 2011). In the recent years, this concept of project management, shifted
from being an operational tool towards being an integrated key element within the
strategic structure to be globally competitive (Kerzner, 2011; Sandru et al., 2014).

According to the literature, several approaches on performance indicators all
merging to the same objectives are standardized today. The ones mostly used and
standardised are summarized in Table 1 four of which focusing on project portfolios.

Table 1: Comparison between project management standards in multi project management
Source: Gilles et al. (2004)

Projects focused Single Project Program Projects portfolios
ICB X X X
PMBOK® Guide X
PMCDF X
OPM3 X X X
AIPM X X X
PRINCE 2 X X
P2M X X X

According to the literature, several approaches on performance indicators all
merging to the same objectives are standardized today. The ones mostly used and
standardised are summarized in Table 1 four of which focusing on project portfolios.

There are several definitions the term of KPI which can be found. However
there is no generally approved definition available yet, for example:
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e Todorovic et al. (2013): As a first step in defining KPls, the specific
characteristics they should achieve are to be defined.
e Kerzner (2011): The exact understanding is in the meaning of each word:
o Key—a major contributor to the success or flop of the project;
o Performance —a factor being qualified, adjusted, measured, controlled;
o Indicator — a reasonable representation of performance (now and in
future).

In that context, it is utmost important that the company uses the performance
indicators in order to judge its individual projects as part of the overall project portfo-
lio investment program (Olaru et.al, 2011). This will ensure that in the context of to-
day’s global and complex business environment project decisions are made focusing
on strategic goals of the enterprise.

The first step in the project decision process, the strategic objective of the or-
ganisation needs to be defined and in a second step through the use of the right KPIs
its reach is to be ensured. Classically KPIs are defined by using a management frame-
work such as the balanced scorecards. The KPIs are hereby defined by a dataset used
to compare planned against measured.

These datasets are combined to focus on different elements and will establish
the structure of the KPIs to be implemented throughout the performance objective
analysis process. The indicators in this process can be generically clustered as (Sandru
et al., 2014; Kuhnapfel, 2014; Gladen, 2014):

e Quantitative indicators — related to budgeted work to be done

e Qualitative indicators — related to the quality issues

e Financial indicators - to measure financial flows

e Quality of work done —to measure waste rates

e Temporal indicators — related to the time schedule

e Output indicators — to measure process activities

e Inputindicators - to measure resources needed to achieve the
planned outcome

KPIs are high-level snapshots business processes based on predefined
measures and are visualized using reports, tables or charts. (Parker, 2012)

KPlIs need to create information which is measurable, reliable, and exact and to
be usable for corrective actions in case the performance of the process is not in line
with the objective defined. According to SR EN I1SO 9004:2010 industry norm, such
information must take into account (Sandru at al., 2014):

e requirements of customers and other stakeholders
e importance of the products to the enterprise

o efficiency & effectiveness
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o effective & efficient use of resources
e financial performance
e legal compliance

Based on these generic primary characteristics, more detailed KPIs need to be
developed (Figure 37).

Quality

Productivity/Quality

Quality Index
Index

Time ~ wQuantity

Assignments Value of Work
Index Index
Resources «¥ *=Financial

Efficiency Index

Figure 37: Generic elements of KPI's
Source: Sandru et al. (2014)

Key Performance is defined as ways to frequently measure and control the per-
formance of projects and is different from business typology and investment objec-
tives. It is important to exclude non-controllable fulfilment factors in their definition

and to structure them in a meaningful, measurable and understandable way (Drosse,
2014).

Portfolio
Controling
Team

Figure 38: Defining elements of KPI's
Source: Sandru et al. (2014)
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That’s why the KPIs should follow the SMART criteria. SMART is an abbrevia-
tion for a set of criteria reflecting complex objectives. SMART (Specific, Measurable,
Achievable, Relevant and Time-bound) stands for elements focusing on objective set-
ting and configuring KPIs, attributed to Peter Drucker's management by objectives
concept.

The driving elements of KPIs (Figure 38) thereby follow the PDCA (Plan-Do-
Check-Act) principle, also being used in DIN EN I1SO 50001 industry norm of energy
management systems.

In order to keep individual projects under control, performance measurement
is a consistent challenge in companies (Olaru et al., 2014b). The principal issues of
project controlling hereby are connected:

e Measuring performance of an entire portfolio of projects
e Prioritisation of secondary objectives

o Merging these to the main objective
e Comparing dynamic processes with a fix reference

The performed research surveyed models of performance indicators used in a
multi project management environment and the performance measurements of pro-
ject portfolios.

The focus was to define and develop an environment for multi project man-
agement allowing for a cross project performance evaluation as well as supporting
the decision making process providing a structured and concentrated information
analysis (Sandru at al., 2014).

In a multi project environment, a single project can be interpreted as a single
piece of the investment portfolio program of the enterprise.

Using primary performance indicators do hereby simply not offer the entire
concentrated information needed. Hence a more complex, scope adjustable perfor-
mance evaluation is required in combination with a weighting system for each of the
KPIs in order ensure receiving precise data.

Building a sustainable portfolio of projects, covering the individual objectives
of all projects is key and can be reached by a common Work Breakdown Structure
(WBS) through its basic tasks (Sandru at al., 2014).

In the daily business, an industrial site generally will focus on

e Forecast analysis (planned vs. actual)

e Project timelines

e Project resources

e Qutput

and illustrate those in progress curves (Figure 39).
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Overall Progress Curve
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Figure 39: Portfolio, overall progresses curve
Source: Sandru et al. (2014) — diagram here exemplarily, details not important

Whereas an overall project curve serves to illustrate the overall project status
and trend, it is suggested to detail out as many S-curves as the number of critical el-
ements, processes or disciplines the project needs to observe. These can be S-curves
by output, by time, by department, etc. S-curves hereby give a global overview on the

considered scope (Figure 40).
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Figure 40: Portfolio evolution analysis based on time related KPIs
Source: Sandru et al. (2014) — diagram here exemplarily, details not important
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The arrow indicates the trend of the actual project progress. Pointing towards the
line crossing with the late curve (Figure 40), the arrow serves as an indicator towards
potentially upcoming problems (alarm bell) (Sandru at al., 2014).

e Circle 1 (analysis point) indicates that the progress is running behind the late
curve requiring adjustments in order to get back to right track.

e Circle 2 indicates a trend change — hence to corrective actions show
improvements, whereas the dotted curve shows the path without the
moderation

e Circle 3 indicates that the corrective action was successful, the project is back
on track (between planned and late curve).

It is important to understand whether the project in on track. Therefore the
KPI process is an important element for each enterprise.

c) KPIs and EnPls

In literature, there are many types of KPIs mentioned and explained, such as
indicators on liquidity, solvency, flow measures, cash flow rates etc. as detailed out
for example by Krause et al., 2010; Dietzfelbringer, 2015; Giese,2012). Those mainly
miss out the EnPls (Energy Performance Indicators) which developed along with the
implementation of energy management systems and are a key element in the DIN EN
ISO 50001 industry norm (Energy Management standard).

EnPls hereby indicate the level of energy consume during a specific activity re-
lated to a defined reference, i.e. energy consumed [kWh] per produced product [kg].

D+I+M+0O+E
PA

machine hourly rate =

replacement cost

D = depreciation =
machine life

I=interest = 0,5 x replacement cost x interest rate

M = maintenance = replacement cost x maintenance rate

O = occupancy cost = floor space required X costx 12

E =energy cost =energy demand x energy cost x utilisation level

PA = planned level of activity = workdays/year x work hours / day

Figure 41: Calculation of machine hourly rates
Source: Stollenwerk (2012)
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Table 2: Examples for Energy Performance Indicators (EnPls)
Source: *** BMU (2012)

Key data Description Unit
total energy consumption absolute kWh, MWh, Euvro
total energy consumption [kWh] YWHPQ

spectiic ensrgy consumption production quantity /units LtWhPU

consumption per energy source [kWh]
percentage of energy sovrce total energy consumption [kWh] <%,

energy of a process (field) [kWh]
total energy consumption [kWh]

energy intensity

energy from internal heat recovery [kWh]
total energy consumption [kWh]

percentage of ensrgy from intarnal circuit

use of reneweable energy [kWh]
total energy consumption [kWh]

percentage of renswable energy sources

total energy cost absolute Euro

energy costs [Euro]

spacitic energy cout production costs [Euro]

total energy consumption [kWh]

industry-specific energy performancs indicator turnover [Euro] kWh/Euro
- cost per energy source [Euro] -

ApEcinc costper enersy sonre consumption per erngy source [KWh] Eorpllol

cost savings absolute Euro

The EnPIs on one hand can be used to analyse the energy efficiency of the pro-
duction process; on the other hand they also can serve as process alert; thirdly they
can be an important element in the purchase process of energy as well as energy effi-
cient pre-products, products and/or services (Stollenwerk, 2012; Gladen, 2014); en-
ergy cost are an important element in that context (Figure 41). In case the EnPI “en-
ergy/produced product” is increasing without producing more produced, this can be
an alert for malfunction in the production process hence a signal to avoid the produc-
tion of low quality products or even waste. According to Schenk et al. (2010), EnPIs
are also a crucial element in in the factory planning process.

Using energy management systems (EnMS) EnPlIs are an important element. It
is important that these are representative enough to be used to track the energy pol-
itic statement of the companies’ management. It is important to base them clearly on
certain system boundaries and defined operating conditions. Generally there are sev-
eral different EnPls possible, depending on their primary use (Table 2).
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EnPls can be used in the product development process (plan values) as well as
during the production cycle (measures values). As illustrated in Table 3 the EnPI “en-
ergy cost/unit” can serve in order to compare energy consumptions per machine or
facilities or between different products and provide information for the production
planning process. On the other hand, this EnPI can also be used to define and control
energy efficiency measures.

Table 3: Energy cost / unit
Source: by author, exemplarily

product 1 product 2
units energy cost/unit  energy cost units energy cost/unit  energy cost
[ke] [Euro/kg] [Euro] [ke] [Euro/kg] [Euro]
machine 1 14,500 2,00 29,000 10,000 1,70 17,000
machine 2 6,000 1,50 9.000 7,000 1,80 12,600
machine 3 12,000 1.80 21,000 9.500 1,70 16.150

The EnPI information ordered according to size and evaluated using the ABC-
analysis can be used in the management decision process (Lorson at al., 2013).

EnPls are being used in enterprises, politics and service providers. For enter-
prises, EnPls help to control and increase energy efficiency as well as production out-
put, quality and profitability. Governments use EnPlIs in order to define and control
energy targets, to check whether substitution conditions are met and to compare
branches. Service providers use EnPls in order to identify energy reduction potentials,
to proof energy reduction results, as quality proof (efficiency targets of products) and
proofs during the certification process of energy management systems (EnMS). Usu-
ally EnPls depend and rely on different determining factors, such as the context, a
machine is being installed for. In this context, EnPls are being used to represent single
products or processes, but also product / process groups up to entire facilities/ com-
panies.

In general EnPIs shall be usable to monitor the energy consumption of a de-
fined system. In this context the timely development of energy consumption is being
controlled. The energy consumption of the system is being compared with itself over
time. A second objective of EnPls is to support the evaluation of the energy consump-
tion of a defined system. In this case the energy consumption of the system is being
benchmarked with other comparable systems (see also Table 3). The overall objective
of EnPls is to control and evaluate the energy consumption of an entire system. As for
example a system “production” contains of several sub-systems, EnPls for each of the
relevant subsystems need to be defined. For each of the subsystems, their sub-
efficiency will be defined. Adding all the sub-efficiencies up will result in the energy
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efficiency of the defined system. During this process, it is important to understand
the influence of external factors, which cannot be influenced by the system. Those
can be for example outside temperature and outside humidity which have an influ-
ence on the performance of heating or cooling systems for instance. Comparing heat-
ing or cooling systems using established EnPIs it is therefore important to know and
understand these external factors and to include these parameters in the calculation
of the EnPls (Figure 42).

_____ sub-system sub-system sub-system | >
A B C

4« investigated system boundary

------ - external factor/parameter (not controllable)

— 5 internal factor/parameter (controllable)

Figure 42: EnPls and system parameters
(Source: by author)

As mentioned, the objectives of EnPlIs are (Gladen, 2014):
e to evaluate the energy relevant effort
e to compare the energy consumption with other systems.
Based on the author’s experience, the efficiency of several additional areas can
be improved by combining the benefits of EnPls (Figure 43).

[ Enterprises ][ Service Providers ][ Politics ]
—
ﬁ control of energy cost \ / \
+ control of energy S 0
=0 efficiency +  proof of efficiency * control of progress in
] L potential efficiency
= + control of environment . .
g e +  proof for contracting + control of subsidy
Ei + control of emission results programmes
§ e o + proof for certification + combmation of EnPIsand
Y o providers industry standards
\ efficiency measures /) \ /
o
f hYZ )
=] : oo
2 + benchmarking activities . oy 0
'ﬁg‘ + identification of economization potential :rﬂ;:r::r gl
= + development of measures . . y
w .
i * basis for evaluation of efficiency criteria for subsidies
- AN J

Figure 43: Benefits of EnPls
(Source: by author)
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Figure 44: SWOT analysis by the example of energy efficiency
Source: by author based on Stollenwerk (2012)

EnPls as any other performance indicators can also be used to support strate-
gic management decisions, usually being visualized through SWOT-analysis. The
SWOT is an acronym for strengths, weaknesses, opportunities and threats (Stollen-
werk, 2012). In this SWQOT-analysis its four elements are opposed to each other in-
denting to identify focus areas for a future strategy, which also forced by legal direc-
tives in more and more companies includes a focus on energy efficiency and energy
management. Figure 44 for example illustrates exemplary a SWOT-table using the
example of energy efficiency.

d) The EFQM model

The EFQM-model of the European Foundation for Quality Management
(EFQM) presents an excellent frame for an integrated CSR management (Olaru et al.,
2011b; Lotter and Braun, 2014) and as such it also can be used in the context of ener-
gy management systems. Through its elements, it illustrates in an easy way which
levers an organization needs to pull in order to perform on all its levels and how
these levers can be controlled. The model is based on eight pillars with the objective
to provide excellent results in view of performance, customers, employees and socie-
ty through a leadership (Figure 45).
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®_Adding Value for Customers

Sustaining Outstanding Results o

@ Creating a Sustainable Future

Succeeding through the ®
Talent of People

@ Developing Organisational
Capability

Managing with Agility @
®Harnessing Creativity & Innovation
Leading with Vision, Inspiration & Integrity @

EFOM 2012

Figure 45: Fundamentals of the EFQM model
Source: *** EFQM (2016a)

The EFQM model provides 3 main pillars (learning, creativity and innovation)
and 9 criteria (enablers and results) (Figure 46). The EFQM model provides an excel-
lent base for an integrated CSR management, as it allows catching and registering
processes and their results followed by a structured review process. By that it enables
excellent results on an economic, ecological and social basis.

Enablers

-

People Results Business Results

| Customer Results I

| Society Results I

EFQM 2012 g y and

Figure 46: Criteria of the EFQM model
Source: *** EFQM (2016b)
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1.2. Actual approaches and perspectives in the development of sustainable en-
ergy strategies

1. 2. 1. Definition of energy economics

Energy economics combine production, distribution and use of energy by soci-
eties. By that it’s strongly related to energy engineering, politics, ecology, economy,
etc. As such several disciplines nowadays come on focus while debating energy eco-
nomic issues: climate change and policy, sustainability, risk analysis, security of sup-
ply, energy audits and energy efficiency, energy policy, energy management, speciali-
zation on energy services, e-mobility and sustainable transport, renewable energies,
load management to name the mostly used terms (Sweeny, 2013; Kanndemir and
Gorgulu, 2010).

1. 2. 2. Factors of energy economics influencing responsible business practices

As mentioned climate change became to be one of the key words today and
will be even more important in the very close future. The global warming effect is
increasing, undoubtable being pushed also by the energy use and green-house gas
emissions worldwide. The “5™ Climate Change 2014 Synthesis Report” of the IPCC
confirms the human influence with a probability of 95-100% to be the main factor of
the temperature increase on earth since the 20™ century (*** IPCC, 2014).

The human influence was confirmed in the heating of the oceans and the at-
mosphere, the changes in the global water cycles, the rise of the global average sea-
levels as well as the decreasing levels of snow and ice on earth. As a consequence the
IPCC claims a 100% resignation from the use of any fossil energy sources. In Germany
for instance brown coal power plants contribute substantially to a high level of green-
house gas emissions, as a study by the DIW? revealed (Reitz, 2014).

The world energy demand is mainly satisfied using fossil sources, releasing
masses of green-house gases to the atmosphere in a much shorter time as it took
them to be stored (Weber et al., 2014a). In 2013, the quantified atmospheric concen-
tration of CO, in the Northern hemisphere reached a level of 400ppm (Figure 47), a
value which was lastly achieved in the era of the Pliocene, which was three Mio years
ago (Fell, 2013; ***BMU, 2015).

2 DIW = Deutsches Institut fiir Wirtschaftsforschung e.V., Berlin — German Institute for Economic Research
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Figure 47: Development of the CO, concentration in the atmosphere (German city of Freiburg)
Source: *** BMU (2015)

As a physical effect, the temperature on our planet (Figure 48) follows the at-
mospheric CO, concentration with a short time delay (Schabbach et al., 2012).

= 60—month Running Mean
o 4 = 132-month Running Mean

0.

Temperature Anoi

1880 1900 1920 1940 1960 1980 2000 2020

Figure 48: Global average temperature anomaly relative to the 1951-1980 base periods
Source: Wara (2014)
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Prior the industrialization, this atmospheric CO, concentration levelled at
280ppm, in other words, since the industrialization, the atmospheric CO, concentra-
tion rose dramatically - grown to a level which urgently requires corrective action to
keep planet earth in a liveable condition (Weber, 2015), factors with crucial influence
on energy economic strategies.

MTOE

0
1990 2012 1990 2012
HCoal mOil m Natural Gas ™ Nuclear W Hydro ™ Biofuels/waste W Geothermal/solar/wind

Figure 49: Comparison of energy production mix in Germany (left) and Romania (right)
Source: Calota (2015)

A comparison of the German and Romanian energy production mix shows how
different the countries produce their energy. Whereas in Germany coal is the main
CO, emission source, it’s a mix of oil, natural gas and coal in Romania (Figure 49).

With the energy consumption and along going green-house gas emissions and
pollutions being a main driver of climate change, strong efforts need to be put on the
main energy consumers. Those are identified as the household, transport and indus-
try sectors, with transport serving both, household and industry sectors (Figure 50).
The energy demand hereby can effectively be reduced introducing energy efficiency
measures and energy management systems. By sourcing the energy demands left
after implementing efficiency measures through renewable energy sources, the CO,
emissions could almost be zeroed out (Weber, 2015).

According to a study from 2011 (*** Greenpeace, 2011), the energy potential
through renewable energy sources could have supplied over 3,078 times as much
energy as the energy demand on earth in 2003. As a side effect the dependency from
other countries supplying fossil energy, which can become a serious issue in times of
political unrest and instability (Kausch, et al., 2011; Barbian, 2001; Mikusch, 2011)
could have been eliminated. For example, 54% of Germany’s primary energy con-
sumption is based on gas and oil with 94% of which being imported (Andruleit, et al.,
2013). In addition, fossil energy sources are ultimate and with the increasing energy
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demand on earth, this effect will strengthen going forward (Kausch et al., 2014;
Schabbach et al., 2012). Based on the fossil energy sources known today and the en-
ergy demand of 2013 on earth, the fossil energy sources will end in around 76 years
(averaged) (Andruleit, et al., 2013).

Figure 50: Sector shares of final energy consumption in Europe
Source: *** EEA (2015)

On top, there is a risk factor linked to fossil and nuclear energy sources driving
towards increasing social cost (health, insurance, weather extremes, etc.)
(Langeheine, 2012; MacDonell et al., 2014). The social costs caused by electricity pro-
duction (Table 4) are substantial, led by the use of brown coal. The emissions of
brown coal power plants in Germany are hereby responsible for a calculated loss of
33,000 years of life, statistically around 3,100 dead persons per year, as a study by
the University of Stuttgart, Germany revealed (Preiss et al., 2013). In addition, a re-
cent study by Kiesewetter et al. (2015) confirms that particulate matter (PM) has re-
mained a critical issue for European air quality and will not become under control in
close future. PM, emitted mainly by coal power plants and fossil powered transport,
is one of the main causes for lung cancer.

Turning this trend into a reduced energy demand on earth and a “green” ener-
gy production for the remaining energy demand is a critical path for the strategy of
future climate protection and sustainability — this is being recognized and acknowl-
edged generally. Without reductions of green-house gas emissions and global warm-
ing, far beyond todays activities, global warming will guide to massive, global and ir-
reversible changes in the climate on earth by the end of the 21* century (*** IPCC,
2014). Already now in 2015, the effects of global warming can be experienced in
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Germany — the summer 2015 showed with temperatures around 40°C new heat rec-
ords since weather data are being recorded. Clinical studies revealed, that due to the
consequences of climate change new kinds of pollen invade Germany and cause ma-
jor issues to allergic persons (*** DWD, 2015). Furthermore the DWD (German
Weather Agency) expanded its early-warning-system by newly installing heat warn-
ings for high in-house temperatures (due to the historic climate and temperatures,
air-condition systems are not popular in Germany).

Table 4 Social cost resulting from electricity production, Germany [€cent,p10/kWhg)]
Source: *** UBA (2014)

Electricity production by Emissions to the air| Green-house gas | Total social cost

Fossil energy

Brown coal 27 8.68 10.75
Stone coal 1.55 7.38 8.94
Gas 1.02 3.90 491
Oil 241 5.65 8.06
Renewable energy

Water 0.14 0.04 0.18

ind 0.17 0.09 0.26
Photovoltaics 0.62 0.56 1.18
Biomass 1.07 278 3.84

In the context of a constantly growing world population, the human race will
naturally secure its current level of economic wealth, in case economic growth is at-
tended by a reduced use of short and expensive resources including energy. Conse-
quently, economic growth is to be disconnected from the shift from fossil and nuclear
towards the integration of renewable energies (Weber, 2015; MacDonell et al., 2014;
Wellmer, 2014).

This will on one hand ensure a more cost effective production of energy hence-
forward, and simultaneously reduce the level of the before mentioned “social cost”.
Social cost put pressure on to the national economies through

e increasing cost for coping with more and more extreme forces of nature,

e increasing health cost (for example increases the pollution through coal and
nuclear power plants cancer and the cost going along with it),

e Cost, caused by the consequences of increasing emissions of greenhouse gas
etc.
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Resulting from these scenarios, there are good reasons for a worldwide energy
transition, such as (Weber, 2015):

e Responsibility towards future generations;

e Climate protection and nature preservation;

e Security of supply (in general not just of energy), competitiveness and cost
stability;

e Booster for economic growth and employment (*** BMU, 2012a; *** BMU,
2012b);

e Theincreased level of public participation.

In the context of the ongoing cost discussion, the prevention cost need to be
seen jointly with the cost savings through the benefits from these measures. In the
year 2007, the economic effects of climate change for Germany were estimated to
almost 1bn. Euro until 2015 and 406 bn. Euro by 2050 (***DIW, 2007). A study by the
EU (***EU, 2012a) estimated the yearly cost through climate change for all Europe to
20 bn. Euro in 2020, 90 -150 bn. Euro in 2015, and 600-2,500 bn. Euro in 2080, de-
pending from the level future green-house gas emissions. Adaptations and prevent-
ing measures however can help reducing these costs substantially, as the study laid
out.

Adaptation to climate change generally covers measures helping to reduce the
vulnerability from effects of climate change (*** EU, 2012a; Hennicke, 2010), which
can be clustered as:

e Technological measures, such as protection against rising sea-levels, energy
efficiency measures, etc.

e Behaviour changes, such as sustainable water and energy consumption, etc.

e Knowledge measures, such as researching the development of climate change
and potential effects of the introduction of technical measures and behaviour
changes etc.

e Political measures, such as stronger critical values, enforcements to energy
efficiency measures, etc.

e Shifting to renewable energies

e Carbon capture and storage

In this context, economical models help to identify the correct ecological
measures to counter fight climate change through cost-benefit-analysis.

Potential measures were intensively analysed by the study. For Germany ex-
emplarily three sectors are summarized as follows (***EU, 2012a):
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e Traffic/Transport
o New road covers
o Adaptations to stronger heat variations
e Industry
o Prevention from heat caused productivity losses through more air-
conditioning
o Information about climate change
e Energy
o Designing the power grid for extreme weather
o Cooling of thermal power stations

Surprisingly, no energy efficiency measures, shifts to decentralized, renewable
energy production or development of new energy efficient products were included in

this study.

In their study performed back in 2009, Jacobson and Delucchi (2009) came to

the conclusion, that renewables could cover the world’s energy demand in twenty

years already and turn fossil fuels to be completely needless. In addition they calcu-
lated the estimated cost for the worldwide energy supply until 2030 and conclude
that shifting to renewables by 2030 is half in cost compared to staying with fossil

sources (Figure 51).

Estimated cost for the worldwide energy supply [US$]

oil 3.350-4.475 bn
gas 550-830 bn
coal 150-300 bn
electricity 1:490-2.150 bn.
total/'year 5,550-7,750 bn

total: vear 2010-2030
(+20% per year) 200,000 bn

total: shifting to 100% renewable energy
by year 2030 100,000 bn

Figure 51: Estimated cost for the worldwide energy supply until 2030
Source: Jacobson and Delucchi (2009)
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In order to cool planet earth down, the principle of geoengineering is trying to
shade the planet in order to reduce the major effects of human made climate change.
As confirmed by many studies, artificial interference into the complex natural sys-
tems of our planet comes along with unknown risk. A study of the Max-Planck-
Institute revealed that as a result of higher air temperatures, the atmosphere can
store much more water, consequently the level of rain would be reduced drastically
on earth (Kleidon et al., 2013). In the same year, the findings of this study were con-
firmed by a second study in this research field (Tilmes, 2013). As one consequence,
the world community decided end of last year in Paris to limit the increase of the
temperature on earth to a level of 1.5 degrees. A variety of measures are required in
order to achieve that, all of them with a critical influence to energy economics and

related responsible business practices.

1. 2. 3. Explanation of selected tendencies in sustainable energy systems

a) Information Technology (IT) in the context of energy economics
Information technology (IT) plays an essential role in today’s life, privately as
well as in business. In order to remain competitive in the market organisations have
to increase their productivity and flexibility and need to improve their processes to
be more efficient in terms of energy and resource consumption.
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Figure 52: Future of energy security, IT components highlighted
Source: by author based on Miikusch (2011)
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Simultaneously the market demand requests for a higher product diversity and
individualisation. This development is challenging the way organisation used to oper-
ate by increasing the level of computerizes processes and systems. In the global con-
text, market success and competitiveness of organisations will intensely depend on
their IT-skills. On one hand this is valid for the development process and for managing
the change process; on the other hand IT security is rapidly developing to be a key
concern and risk for many organisations. For that reason and due to their complexity
IT-services are often outsourced (Burr, 2014). The future of the energy security was
described by Mukusch (2011) in its complexity and the view from the energy eco-
nomical view point. Newly added is the IT-component being represented in several of
the shown elements (highlighted, Figure 52). In order to ensure energy security, poli-
tics, economy, society and industry need to globally co-work.

Regarding the effects of the energy transition in Germany only limited data is
available as development and progress of the energy transition and related energy
efficiency results can so far not be accessed by the federal statistics department. In
order to ensure a sustainable monitoring and publishing of these data, the IT frame-
work urgently needs to be improved (***ewi, 2014). In addition smart metering be-
comes an increasingly important role in managing the power grid, power security and
grid stability (Di Nucci, 2014) coming along with a huge dependency on Information
technology.

Information security management

With the changes in the energy economics during the recent years, the produc-
tion of renewable energies became an important element of the national economics
worldwide. A new sector of business with a large number of enterprises in the wind,
photovoltaic and biogas industry developed in a short period of time.

The operation of such plants and businesses heavily depends on a high level of
information and communication technologies (ICT). In the global context of cyber-
crime in particular energy power pants, as crucial elements of todays’ business and
life, require a specific level of protection against cyber-related risks. (Hohan et al.,
2014).

Some of this risk can be addressed by ICT, establishing monitoring and surveil-
lance opportunities to also safeguard against external risks. An additional risk ele-
ment developed with the remote connection of the power plants via internet (Rinaldi
et al., 2001). The smart energy grid is a new potential target for terrorism as well as
industry spying. The responsible US agency for cyber emergency reports significant
increases in cyber-attacks (***ICS-CERT, 2013), in particular in the energy sector (Ho-
han et al., 2014), as visualised in Figure 53.
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Figure 53: Security incidents reported by origin of incident

Source: ***|CS-CERT (2013)

Hohan et al. (2014) describe the main sources of vulnerability for Energy Indus-
trial Control Systems as follows:

“

¢ People. While the industrial sector prides itself on a highly skilled work-
force focused on automation systems, such expertise does not translate into ade-
quate expertise in security of industrial IT networks (Fernandez, 2013). Lack of (or
insufficient) available specific ICT security expertise can result in improperly con-
figured, insecure systems, but also in a low organisational awareness of the risks,
both at management and operational levels.

¢ Network access vulnerabilities. SCADA systems are traditionally de-
signed to operate in isolated environments. The requirements for remote access
to data led to increased interconnection of SCADA and business systems and in-
creased openness of industrial control networks, often leaving industrial control
networks vulnerable to network-level attacks.

¢ Communication vulnerabilities. Also a legacy of the origins of SCADA
systems, communication protocols are specifically designed for operation in low-
bandwidth, high-interference transmission media. The focus for industrial control
systems being availability, integrity of data communications, and costs, these are
being achieved at the expense of the confidentiality and authenticity require-
ments, normally achieved through encryption techniques.
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e Off-the-shelf devices and systems. The generalisation of supporting ICT
technologies was accompanied (and partially driven) by the availability of cost-
efficient, off-the-shelf devices and systems. Such systems are often installed and
fully functional with default configurations, leaving open known vulnerabilities for
attacks. Such vulnerabilities were for instance the enabler of Stuxnet (computer
worm from 2010), probably the most famous attacks targeting Industrial Control
Systems, which exploited known vulnerabilities in the Siemens S7-300 Program-
mable Logic Controller (Langner, 2011).

e Physical security vulnerabilities. Due to remoteness of Industrial Control
Systems devices, direct physical interference is harder to prevent, detect and re-
spond to. Such interference can go unnoticed for long periods, generating mis-
leading data or offering pathways for complex attacks.

¢ Organisational vulnerabilities. Lack of clear policies, resource allocation
and proper planning, operation, verification, and improvement procedures result
in improper addressing of relevant risks. Also, a lack of visibility of ICT related risks
at management level (very often the case in such industrial organisations built
around specific technologies with very specific associated risks) lead to a lack of

clear objectives and allocation of resources of ICT security.”
The context and the correlation of attacks and vulnerabilities were summarized

in Figure 54.

attack vectors
. vulnerabilities
- control system vulnerabilities

Figure 54: Correlations between cyberattacks, vulnerabilities and control systems

Source: by author based on Fernandez (2013)

The attack vectors usually are caused by competitive, economic, social or polit-
ical reasons. Those cannot be controlled by the organisation. Vulnerabilities the or-
ganisation could have influence on are people, processes and physical security (ac-
cess control, unsecured gates, etc.). The vulnerability of control systems cover net-
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works, unsecured remote access through tablets, smart-phones, laptops, USB sticks,
etc.

In this context Hohan et al. (2104) researched the state of the art on cyber se-
curity of smart grids and developed based on existing guidelines and the specific level
of required protection a framework for an information security management for grid-
connected renewable power plants. The study revealed that the energy sector is a
potential primary target.

Another example for potential cyberattacks is the electric transport sector —in
particular automobiles. More and more vehicles are equipped with wireless internet
connection, car-to-car-communication and car-to-device-communication (= commu-
nication with traffic control and management systems) features. An additional cyber-
risk which becomes more and more important is electric-drive vehicles, also connect-
ing the transport sector with the smart-grid sector. Electric vehicles often have tele-
phone SIM-card installed in order to be reachable for the manufactures for battery
research; in addition they are being charged via cable or induction — both potential
“entry tickets” for cyberattacks (Bettzieche, 2015). Successful attacks to vehicles from
BMW, VW, General Motors, Fiat-Chrysler, and Tesla are reported (Bettzieche, 2015).
Consequently car manufacturers need to react to such developments with much
shorter development cycles. As this is a serious challenge for the manufacturers,
some are liaising already with specialized B2C companies (KIBS) in order to address
this threat.

Besides the transport sector, also the building sector is concerned by potential
cyberattacks. Smart home concepts and integration of homes into the smart grid
concept open the same challenges as being described for the transport sector (Bettz-
ieche, 2015).

The commonality between the cited examples smart grids, electric transport
and smart homes is their connection to the power grid. This closes the loop to the
earlier describes sector of the PV-power generation plants. These are all connected
and through that, the risk for attacks to the national power grid is increasing more
and more through its complexity.

In general, any internet access point to the energy grid, be it smart home, elec-
tric car, remote controlled PV and wind power plants are possible attack points and
require security devices prior installation. So far most smart meters in Germany pro-
vide the access point only (Quaschning, 2016).

Information technology
The innovation cycles of today’s products and services are rapidly developing
towards shorter and more demanding processes. Also the products and the services
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need to match much more ambitious requirements in order to survive in the market
(Russwurm, 2013).

Especially the energy sector has high level requirements to be fulfilled. Supply
security on one hand but also efficiency measures in order to reduce cost and save
the environment. In today’s production, integrated automated processes need to be
efficient (including energy efficiency), flexible and productive which only can be real-
ized through measuring and control technologies (software) (Russwurm, 2013). Look-
ing at the KIBS energy sector, tailored service concepts are developing to become the
all-dominant success factor. The integration of such services can be simplified, if they
build up on the database of concerned process steps.

IT-systems are increasingly dominating today’s industry. Hereby information
security management, energy monitoring and energy service systems are closely
linked. In this context information security is the basis not only to secure energy
power plants, but also assuring data security in monitoring and control processes in
the industry. Whereas the electrical energy sector is already a high-profile target for
cybercrime and cyber terrorism, the increasing access to the industries energy moni-
toring service sector opens the doors to criminals also to the industry, consequently
both areas need to be seen in context. As the industry in the context of demand-side-
management gets more and more connected to the energy grid, attacks to the indus-
try can indirectly harm the energy grid and cause problems with the grid stability and
even blackouts.

The monitoring tools and monitoring software analysed and benchmarked in
the study primarily focuses on user friendliness, easy to access and providing data for
the energy management process. The tools focusing on energy audits instead are
standalone systems which are not directly connected to the industries IT system. En-
ergy data from the industry can be used, however not via an automated process, in-
stead the data needs to be uploaded individually. By that, these tools do not provide
any access to the IT-system and the energy grid of the organisations. The only con-
cern here is that sensitive data such as energy consumption, energy efficiency, energy
cost, KPIs etc. could be accessed via those portals.

Going forward, the energy audit systems will certainly be closer connected to
the industries IT and energy management systems in order to allow for automated
process and quick system analyses “at a click of a button”. As a result from the inter-
views with the experts on the Frankfurt energy efficiency fair 2015, the sector is fo-
cusing already on the combination of IT security and energy management and audit
systems. New innovative products and services shall be close to enter the market.

Monitoring the energy transition currently still is an issue, due to missing ac-
cess to data. In order to ensure a sustainable monitoring and publishing of these da-
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ta, the IT framework between industry and the federal statistic authorities urgently
needs to be improved.

b) Sustainability in transport

In today’s world, transportation is an indispensable element of private as well
as business related activities. On the other hand transport is also being criticized for
the damage and implications it does to the environment (Joumard and Gudmunds-
son, 2010; McManners, 2014). These impacts are described and analysed in many
studies, which through development of KPls, as also described in chapter 1.1.3, tried
to help identify measures to support improving this situation (Surugiu et al., 2015;
Marin et al., 2014). In parallel many activities and efforts were undertaken to reach a
higher level of sustainability and effectiveness. | this context Marin et al. (2014) state:
“It is interesting to note that the environment is not only a limit for future develop-
ment, but also a source of new opportunities for the local development. A healthy life
and working environment, in a place where insecurity and air and sound pollution
have been reduced, can increase the economic, social and cultural attractiveness of
that territory.”

Transport still consumes (and will in future) a huge share of resources while
meeting also the requirements of economy, society and environment (Abdallah et al.,
2013). As outlined in Figure 55, transport is with a share of more than 30% of the en-
ergy consumption the biggest energy consumer in Europe in 2012, followed by the
industry and households with 25%. The environmental impacts are hereby in direct
correlation with their infrastructure, their emissions and the energy consumption
(Rodrigue, 2013). Consisting of noise emissions, health impacts, consequences on
landscapes, ecosystems, wildlife and the society, these environmental impacts of
transport also contribute to pollution and climate change (Doll et al., 2008) and re-
quire a stronger focus on its efficient use of energy (Bauernhansl, 2014).

On the other hand transport is an essential factor for economic growth, global
markets, supports effective production and distribution of goods. The relationship
between energy consumption, economic values and impact to climate change
through CO, emissions was investigated in studies on the example of road transport
(Kolb et al., 1995) and in general by Ziolkowska and Ziolkowski (2015). They found out
that several elements of the transport process impact sustainable energy consump-
tion most. Those were identified as vehicles, road conditions and surface, drivers
(Surugiu et al., 2015). The effects of transportation to the environment measured by
its CO, emissions hereby mostly match the levels of its energy use. Hereby it is of
upmost importance which kind of transportation is being used.
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Figure 55: Sector shares of final energy consumption Europe
Source: *** EEA (2015)

Related to road transport, a study conducted in 2013 revealed that the use of
alternative propulsion systems, such as gas, electric drives, hybrids, etc. would con-
tribute an important part towards reducing the levels of green-house gas emissions in
transport (***ewi, 2013). But there are more ecological benefits, alternate propul-
sion systems provide, such as lower noise levels and reduced levels of air pollutants.
The fact that such propulsion systems however are not better established in the mar-
ket is related to a lack of information on one hand and higher cost and a marginal
infrastructure for energy supply on the other. The cost element hereby could be elim-
inated by improved financial benefits such as tax reductions, the infrastructure chal-
lenge by installing a wider supply grid. The study confirms in addition, that the bene-
fits of alternate propulsion systems outweigh conventional drives. Political obstacles
need to be overcome in order to see a wider spread of such systems coming (***ewi,
2013).

Sustainability in transport

Transportation consists of generally four main sections: road transport, rail
transport, sea transport, air transport. In Europe road transport is consumes by far
the most energy, followed by international sea shipping and rail transport (

Table 5). According to the data, the year 2007 shows a peak year for road, air
and rail transport (2008 for sea shipping and domestic) with a decreasing trend in the
following years which is expected to continue (Surugiu et al., 2015 (updated);
Bretzke, 2014).
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Table 5 European energy consumption by transport mode [Mega Tons Oil Equivalent (MTOE)]
Source: *** EEA (2015b)

YEAR DHR‘;‘;I[ONAL RAIL ROAD DOMESTIC DTER‘\;;;[ONAL DOR;[[:TIC TOTAL
2002 45.949 305.674 38.724 6.852 6.909 412321
2003 46.409 308.194 39.786 7.097 7.787 417.267
2004 49.807 314.716 42.827 7.400 7.833 430.701
2005 52.063 315.893 45.079 7.758 7.995 436.725
2006 54.699 323.537 46.584 7.772 8.690 448.879
2007 54.929 330.077 47.839 8.431 8.344 457.339
2008 55.757 5 325224 49.153 7.960 6.959 452.598
2009 50.164 1 317.142 45.712 7.202 6.856 434.270
2010 50.619 7.316 316.545 44.993 7.020 6.539 433.031
2011 50.241 7.224 313.77 46.401 6.635 6.166 430.445
2012 46.479 7.227 307.552 45231 6.320 5.728 418.537

Peak years highlighted in grey

In the context of sustainability as well as energy effectiveness and economy,
shifting goods from road to rail results in better fuel (=energy) consumption, lower
CO, emissions and a higher level of productivity (=economy) (Spraggins, 2010). This
benefit is reduced once more fuel efficient trucks are being used, especially as trucks
still being required for getting the goods from factory to rail and from rail to the cus-
tomers (Brehends, 2012).

In that context, the International Energy Agency proposes a set of several crite-
ria to be considered simultaneously during the development of KPIs for sustainable
transport (Surugiu et al., 2014):

e Support the use and development of transport technologies with better
energy efficiency, such as bio fuels, electric motors (powered by renewable
energies), hydrogen fuel cell, hybrid vehicles

e Implementation of behaviour changes towards lesser fuel consumption

e Selecting the most sustainable transportation alternative

e use of larger carriers (minimizing the number of trucks)

e introduction of lower speed limits

e introduction of traffic management systems

e introduction of fuel management systems
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profitability

ava

Figure 56: Three dimensions in transport
Source: Bretzke (2014)

A research conducted by Marin and Weber (2014) identified four types of poli-

cies helping to achieve a sustainable development in the transport sector, confirming

the criteria listed before:

Policies focusing on demand, aiming behaviour changes in transport such as a)
variable transport cost realized by road taxes, fuel taxes, fees for peak periods,
etc., b) the use of regulatory measures, such as standardizing exhaust
emissions, noise reduction, speed limits, etc., c) different transport modes, d)
communication and information campaigns

Policies focusing on offer, aiming for example a) more efficient management of
existing transport modes, b) traffic management measures, c) more traffic
lanes, d) increasing frequency, etc.

Technological policies, for example a) focus on new more efficient
technologies, b) automation solutions such as automatic speed control, c)
traffic light management, d) car to car and traffic light communication, etc.
Physical planning policies, such as redistribution of activities to influence the
mobility system

Leading to a lower level of greenhouse gas emissions and lower levels of noise

emissions, for the transport sector energy efficiency and a proper fuel management
finally could be confirmed to be a highly effective regulatory screw of achieving and
sustaining long-term objectives towards minimizing global warming and sustainabil-
ity. However, the intensity these levers can be used are defined also by the correla-
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tion between its three elements economy, mobility and low emissions (Figure 56).
Options for energy efficient technologies in transport were summarized in (Table 6).

Table 6: Overview of energy-efficient technologies by mode of transport
Source: by author, based on *** BMWi (2010)

mode of transport

:lll;a:pui; s::"::)a:;g rail road aviation
technology
alternate fuels (Ha, gas, bio) c u c c c
lightweight construction u c c
hydrodynamics u u
aerodynamics c c c
braking heat energy recovery u u c
alternate drive technologies u c c
diesel direct injection u u u c
hybrid technology u c
fuel cell c u c u c
efficient capacity increase u u u
speed optimisation u c u u
load optimisation u u u u u
driver training u c
optimised logistical processes u u c u
optimised infrastructure u u u u
intelligent telematics u u u u

legend: c: commercial realisation, u: under development, no claim to be exhaustive

In order to reflect the importance of the transport with regard to energy effi-
ciency sector, in Europe transport was included in section four of the European indus-
try standard “DIN EN 16247” by the technical committee “CEN/CLC/JWG 1 - energy
audits” (***Beuth, 2012). This industry standard was created as energy audits can
support organizations identifying energy efficiency potentials in their business. In the
case of energy management systems (EnMS), energy audits are as essential part of
the DIN EN ISO 50001 industry standard a mandatory element throughout the pro-
cess. Due to the mobility of transportation elements (cars, trucks, etc.), auditing the
energy status of transport is a specific challenge. In order to compensate this fact, the
industry norm DIN EN 16247-4 describes and balances the processes and procedures
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in transport, which are different for each of the fore mentioned elements of
transport (road, rail, sea and air) (Figure 57).

Aspect Road Rail Air Sea
planning, logistics, route X x

air coefficient X X

rolling restistance X x

other disturbing resistances X x X X
combustion loss X X X X
weather conditions X X X X
surrounding temperature X x (x) frost (x) frost
vehicle / carrier age X x X X
accessability / flexibility x X X
load capacity X x)

Figure 57: Specific aspects of the elements of transport
Source: by author based on *** Beuth (2012)

Road vehicles are characterized by a high level of accessibility and mobility and
can be fuelled at any place / country during their normal operation; on the other
hand, empty drives are frequently unavoidable. The energy audit needs to include
indications on several conditions such as air pressure in the wheels (***Beuth, 2012).
The norm provides specific requirements how each of the transport elements needs
to be audited.

In the case of sea transport, each vessel of the company needs to be inspected,
in case all vessels are identical, the inspection of one shall be representative. The au-
ditor is required to check the general condition of the vessel, the main engine, as well
as the management processes required to run the ship. In minimum, the following
evaluations are to be performed (***Beuth, 2012):

e Power of the vessel

e Power of main and auxiliary drives

e load

o Differentiation between electricity sourced from the land grid, energy
consumption in the harbour as well as on tour

e Lighting

e Fuel quality and supply systems

e Rotating machines

e Boiler and steam systems
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For inland water transport in addition traffic jams before water gates are to be
considered.

The example of sea transport was selected in order to demonstrate how com-
plex and comprehensive an energy audit for transport is. This results in very specific
requirements for the audits process of transport operations, defined by chapter 4.2
of the Norm DIN EN 16247-4; the most relevant demands are outlined below
(***Beuth, 2012):

e There is high level of coordination required in order not to interrupt or disturb
the operational processes. The organization as well as auditor therefore needs
to coordinate and harmonize each party needs and duties very detailed.

e The auditors require direct access to the personnel being responsible for
thefollowing areas:

o Planning of logistics and route management
Operational business (transport management)
Maintenance
Technical purchasing (sourcing of the transport carriers)
Human resources (qualification of the workforce)
Operators (main influence on energy consumption)

O O O O O ©o

Finance (access to energy bills and data)
e The data collection is also specific for transport sector. Several elements need
to be considered:
o Criteria for the planning of transports
Descriptions of the selected routes and the planning criteria therefore
Inventory of the entire transport fleet
Transport specific requirements regarding training
Criteria for the carrier specifications
Mileage or operating hours of the carriers

O O O O O O

Rate of utilization for the last year

During the energy audit, the collected data is to be verified and evaluated.
Based on the findings, proposals for energy efficiency measures and improvements
are to be developed and calculated in terms of their financial feasibility. Specific key
performance representing all kinds of transport being used within the organization
are to developed and used; examples are: consumed energy / distance; consumed
energy / distance x net weight); consumed energy / (distance x number of passen-
gers). The proposed measures finally are to be prioritized to support a proper man-
agement decision process.
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Transport is a critical element in the energy consumption in Europe followed
by the industry. With the implementation of the EU energy efficiency directive and its
implementation in national laws of the member states supported by the DIN EN
16247-4 industry norm (***Beuth, 2012), energy efficiency measures are a vital part
of todays’ management decisions and business processes and good progress was al-
ready achieved. For further improvements in future, the development of new energy
efficient technologies, as well as alternate propulsion systems such as hybrids, elec-
tric drives, and others needs to be pushed.

1.3. Today’s classification of knowledge intensive business services (KIBS) in the
energy business

In the context of changing energy economics in Germany, Knowledge Intensive
Business Services (KIBS) play an important role. KIBS operating in the field of energy
audits require a special high level of specialized skills being legally mandated
(***BAFA, 2015b; 2015c). In general, KIBS cover a wide spread of business sections,
mostly requiring a high level qualification (Miles, 2001; Osterloh and Boos, 2001).
Services in general are structured in three main phases: potential orientation, process
orientation and result orientation (Haller, 2015). Energy services hereby mostly are
provided in the process and result orientation phases. The potential orientation
phase tends to be neglected; however it shall always be considered also as in the ear-
ly production development process the basis for the future energy consumption of a
product is set. Even some of the KIBS are operated a specialized departments with
the company (Bartussek, 2013. However, most of them are outsourced so the com-
panies can focus on their core businesses, instead of having to maintain a very spe-
cialized team, as an example can the IT services be named (Burr, 2014).

Outsourcing hereby is defined as a combination of outside, resource and using,
combined meaning the use of outside resources (Ortner, 2015; Haller, 2015). This
outsourcing strategy reduces extra effort, extra personnel, extra budget and a special
focus on the continuous development in the market (Esser and Seiter, 2015). Sourc-
ing these specialized services from outside ensures the organization receives a high
quality and in relation to technology and regulations an up-to-date service by the
KIBS (Weber at al., 2016). Broker (2014) as wells several other authors (Willocks and
Lacity, 2006; Barthelemy and Quelin, 2006; Shah and Bandi, 2003; Howells, 2006;
Chiesa, Manzini and Pizzurno, 2004) identified KIBS in the sectors of business process
(such as research and development), information technology, technical support ser-
vices, and others. Catoiu et al. (2016) and Miles et al. (1994) arranged these in two
sections (Table 7).
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Table 7 Grouping of KIBS
Source: by author, based on Miles et al. (1994)

KIBS group 1 KIBS group 2

* Information Technology

* Management consultancies .
& services (IT)

* Technology intensive

* Environmental services . X
business process services

* Legal services * Financial services

* Research and development

Accounting and Bookkeeping services (R&D)

* Telecommunication

Marketing services .
services

* Technical engineering

Human Resource services .
services

Public Relations services

Traditional KIBS such as information technology services, technical engineering
services and research and development were listed, KIBS in the area of energy as we
know them today however did not exist at the time yet. Some of them however, ei-
ther have strong relations to field of energy or belong to today’s energy sector KIBS
(both marked with “*” inTable 7) (Weber et al., 2016).

Service provider 1

Energy service

CSR consultant ;
provider

Service provider 2

customer

Figure 58: Energy and CSR KIBS in the context of Industrial Service Networks
Source: by author based on Esser and Seiter (2015)
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As such, industrial services historically are well established sections in the pro-
ducing industry. As Esser and Seiter (2015) found out the share of industrial services
on the total revenue of the German machine and plant construction sector is around
20%. On a European level, almost every producing company offers industrial services.
These numbers relate to the traditional industrial production branches. The energy
sector however just recently developed to be part of the industrial services sector. As
it is a very specific sector, it cannot be integrated into the traditional industrial ser-
vices, but no industrial service provider can exist without the energy services sector.
As a logical consequence traditional industrial service providers and the energy ser-
vice providers need to co-work. With that a new variant of the concept of industrial
service networks was created. As Figure 58 illustrates, there can be very close rela-
tions between industrial service providers, manufacturers, energy service provider
and the customers. The wind energy market can be taken here as an example. KIBS
focusing on servicing wind mills need to be highly specialized as Weber (2015d) con-
firms. On the other end, also CSR consultants are valid examples of KIBS in this con-
text. Besides cross organizational special knowledge they also need to be trained and
skilled in organizational relevant subjects form the areas of environment and social
(Lotter and Braun, 2014). As such they are directly connected to the energy service
KIBS and serve as a kind of key coordinator /umbrella for all environmental aspects.

Some of the OEMs producing wind mills also have service departments. How-
ever, looking at the number of around 35,000 installed wind mills in Germany alone
(2014) there is a strong and increasing demand for KIBS servicing wind mills. Those
need to be in close contact and communication with the OEM, the operator as well as
with the grid operator in order to ensure that no financial losses at the operator side
occur nor grid instability would jeopardize the regional power supply. As Tantau and
Nichifor (2014) confirm, new sustainably business models in the wind industry in or-
der ensure sound investment prospects of enterprises in the wind energy business.

Due to the complexity of the energy sector in terms of “frequently changing”
national regulations and procedures, especially in the international context such
networks and partnerships play an important role (Muller-Seitz, 2015; Engel et al.,
2015; Broker, 2014). This importance is resulting from the aforementioned complexi-
ty in each national market and the differing regulations between the markets, forcing
the producing company to focus on their core business and letting the energy service
sector be handled by nationally specialized KIBS. Mdller-Seitz (2015) as well as
Hogreve and Velleuer (2015) underline the complexity of managing, steering and con-
trolling such networks (Figure 59), especially once there are more than two partners
involved.
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productivity l ‘
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Figure 59: Actors and influence factors in Industrial Service Networks
Source: Hogreve and Velleuer (2015)

Hogreve and Velleuer (2015) define the fundamental management functions of
Industrial Service Networks as design, activation, mobilization and synthesis. Their
model describes these factors for managing Industrial Service Networks from view-
point of the producing company and the prospect of the network. Even though they
mention the need for creation of trust in the network as well as for establishing a
network wide knowledge base, they are not explicitly mentioning confidentiality
agreements and the process of handling this network wide knowledge, but mention
the demand for additional research focusing on the differentiation of the provided
services (Hogreve and Velleuer, 2015).

Especially in the context of energy services, the energy KIBS need to experience
“open books policies” with the companies they consult. This includes receiving finan-
cial data, exact process information, historical as well future strategy information — all
very sensitive data which needs to be carefully and trustfully be dealt with; in particu-
lar once competing companies are members of the networks, so called branch-
networks.

In Germany, such branch-energy-efficiency-networks exist and their formation
is under certain conditions even sponsored by the federal government. Seiter and
Marquard (2015) conclude in their research that incentive schemes can be a central
steering instrument in managing Industrial Service Networks. Being in process of set-
ting such a network in the automotive car dealer sector up, the author’s practical ex-
perience shows that governmental incentives are indeed a magic element during the
designing process of such networks in the energy services sector. His practical
knowledge also confirms that once the right partners are being brought together,
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strict rules and guidelines are defined and precisely followed, competitors can be-
come cooperation partners.

Employee Service quality Customer Success
Leadership
Management
Empls .. Cust
;“P;. Ofe Productivity tl.lsfmr:r Turnover
satisfaction Service satisfaction -
value
Employee Cl;stomer Customer Profitabilit
loyalty ocus oyalty rofitability
Processes

Figure 60: Service value chain
Source: Eller (2015)

In any of the shown scenarios, service quality and customer focus factor are
key for a successful set-up a KIBS network as Eller (2015) and Meffert et al. (2015)
point out. Only if all elements work nicely together, the success of the set-up can be
ensured on the long-term (Figure 60). Hereby the employee section only works out
successfully, if the internal service quality (such as work surrounding, training op-
tions, employee recruitment process, compensation, etc.) supports the employee
satisfaction. This though will lead into employee loyalty and performance which both
are closely connected and influence each other. The customer loyalty on the side is a
result from the customer’s satisfaction, turning into repurchases and recommenda-
tions of the service provider (Eller, 2015; Bruhn and Hadwich, 2015).

KIBS as Energy Consultation Services in Germany

Today’s energy economics is characterized by a complex legal structure, result-
ing in the need for intensive management consultation as in terms of process, tech-
nology as well as legal. As a result several law offices in Germany developed also to
KIBS in the energy sector, being specialized on the approval processes for power
plants, which is extremely complex in the case of wind and solar PV power genera-
tion. Another area of activity for them is the sector of contracting (Weber et al.,
2016).
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With the growing number of decentralized renewable energy plants, on the
other hand, the management of virtual power plants, the management of the power
grid and the operation processes became more and more complex. Accordingly,
smart and flexible software and hardware packages are required in order to keep the
power system steady and stable, requiring specialized KIBS. As more and more power
generation plants grow decentral, they need to be connected to the grid, require
special alarm systems to avoid illegal access, damage to the system and theft. Conse-
quently highly specialized KIBS in the area of telecommunication are required to care
of that. Another sector for KIBS in the energy context is informatics, as special tools
and software are required to ensure a stable power grid and protection from cyberat-
tacks (Hohan et al., 2014).

In literature KIBS are being differentiated from other services by two attrib-
utes: intangibility and interaction (considered by Den Hertog, 2000; Miozzo and
Grimshaw, 2005; Grimshaw and Miozzo, 2006; Miozzo and Grimshaw, 2006; Leipo-
nen, 2005; Leiponen 2006;). Hereby intangibility describes the evaluation process of
the services provided by KIBS. With no objectivity in the process, both, the KIBS ser-
vice receiver as well as the service provider need to develop a high level of trust and
goodwill. On the other hand, as both partners depend on each other, interaction de-
scribes during the developing process of the service product the need for close coop-
eration between the KIBS service provider and service receiver (Kohleick, 2008).

[ Energy Efficiency ]

Consultation Services
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Figure 61: Energy Efficiency Consultation Services in Germany
Source: by author based on his research, ref. to Weber et al. (2016)
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In the context of outsourcing services to KIBS, Cuganesan at al. (2006) and
Barthemely (2003) describe the risk to fail as well as the potential success of the out-
sourced business service. The risk for failure hereby is higher, in case the outsourcing
organization benefitting more from the deal as the KIBS. ***Deloitte Consulting
(2005), ***QOutsourcing Times (2005) and Preston (2004) researched that around 50%
of the outsourced KIBS faced an early end by being insourced again.

In Germany Energy Efficiency Consultation Services exist for some years al-
ready. Herby two main services can be identified: buildings (residential and non-
residential) and cross-sectional technologies (industry). In the case of customer
groups, also two groups can be found: private households and enterprises (Weber et
al., 2016).

As Figure 61 lies out, the Consulting Sector in the area of energy efficiency in
Germany benefits from three areas of business activities with specific requirements
as a result from this constellation resulting from the different requirements in each of

the pillars.
Energy KIBS
Contracting KIBS Energy management Energy audits Other
1SO 50001 DIN EN 16247-1
+ Fmancing ’ (.onsuln‘ng + Consulting + Crafts and trades
+ Installation . .
« Energy supply . «  Audits ¢ Measuring
. * Operation o L
* Operations X . * Monitoring *  Monitoring
. + Pre-certification . . .
+ Energy efficiency . . + Testation ¢+ Technical service
+ Certification

Figure 62: Kinds of energy KIBS
Source: by author based on his research

Public buildings hereby differ from residual homes as they serve as working
places. As such they need to fulfil besides the energy efficiency policy also additional
requirements such as workstation requirements in terms of light intensity and quality
as well as industrial safety regulations (Weber et al., 2016).

The European Energy Efficiency directive (2012/27/EU) was implemented by
the German government in 2014 with the National Energy Efficiency-Action Plan
(NEEAP) 2014 becoming effective. Consequently, the market for KIBS in the area of
energy services in Germany was reorganized. This new layout supported a further
transparent, competitive and manifold development of the energy services sector.
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Going along, the energy service sector was composed by three several main seg-
ments (***BMWi, 2014c):

1. Contracting services

2. Energy management services

3. Energy audits / energy consultancies

On top, a much wider network of specialized services (KIBS) connected to the
aforementioned sectors, such as:
e Communication technology
e Facility management
e Network engineering
e Software development
e Insulation services for buildings
e Monitoring, measuring and metering services
Each of these services can only survive in coexistence and cooperation and re-
quire their own special set of knowledge themselves (Weber et al., 2016) (Figure 62).

Contracting KIBS

Contracting is in accordance to the DIN 8930-5 industry norm defined as, deal-
ing on its own account, the temporal and areal defined transfer of responsibilities
regarding energy allocation and supply to a third party. Four types of energy contract-
ing are laid out (***BMWi, 2014c; Weber et al., 2016):

e Financing Contracting: the contractor funds, plans & builds an energy
production site. He benefits through the provided financial service. The system
is being operated by the contracting partner.

e Energy Supply Contracting: the contractor funds, plans, builds and operates an
energy production site. The contracting partner receives the energy at
beforehand agreed conditions.

e Operating Management Contracting: the contactor operates an already
existing power production site.

e Energy Saving Contracting: the contractor funds, plans, executes and operates
measures on energy efficiency. The contracting partner benefits through a
beforehand agreed share of the saved energy cost.

With a share of 84%, Energy Efficiency Contracting was the contracting version
mostly setup in Germany in 2014. Growth rates of 8 to 14%, make contracting to the
growing business models in the energy services sector in Germany (***Prognos et al.,
2013; ***VfWw, 2015; Weber et al., 2016).
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Energy management services KIBS

The industry norm ISO EN DIN 50001 defines energy management services
globally. The services in this sector comprise energy management systems for pro-
duction processes, buildings as well as for combinations of both, software develop-
ment, evaluation and measuring of energy consumption data, concept development,
installation of energy management systems and certifications as well as consulting
(***Prognos et al., 2013). According to a study the number of 3.240 certified energy
management systems was registered by March 2014 in Germany. This reflects around
1% of the registered enterprises registered in Germany at that time (***BMWi,
2014c).

Energy audits / Energy consulting KIBS

There is no central register administering consultation services in Germany. In
lieu thereof a variety of databases is on the market for energy consultants and audi-
tors to register. As being independently operated, some of them concentrate on cer-
tain sectors such as industry, or buildings, others combine several. Consequently, one
searching for a consultant is being challenged during the process of identifying a qual-
ified energy efficiency expert. With the beforehand mentioned implementation of
the EU Energy Efficiency Directive, two databases operated by German authorities in
charge of managing the energy audit process (BAFA and dena), developed to be the
place to go to find a qualified energy expert. Prior being listed in these databases,
energy consultants and auditors had to proof qualification and experience following a
clear set of requirements. In addition, only these auditors are, according to the EU
Energy Efficiency Directive, accredited to apply for governmental subsidies support-
ing the execution of energy efficiency measures of their customers. On top and under
certain conditions, their consultation service is proportionately being subsidized by
the government. (***BAFA, 2015e).

During an energy audit, information of the actual energy consumption profile
of industry processes, buildings, and/or industry sites is being systematically collected
in order to quantify potential energy efficiency measures. In a next step, these need
to be evaluated and the results are to be summarized in a specific report (***BMWi,
2014c). Energy audits are also obligatory requirement prior installing certified energy
management systems according to the DIN EN ISO 50001 industry norm. Details for
energy audits in general are defined in the DIN EN 16247-1 industry norm.

According to Prognos et al. (2013) the market of energy consulting service pro-
viders in Germany is mastered by the small enterprises (75% of which with up to five
employees). Their latest research revealed that in 2011 around 370,000 to 410,000
energy consultations were managed in Germany resulting in an estimated turnover
between 264 and 457 Mio. Euro (***BMWi, 2014c). Surprisingly, subsidized energy
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audits were with 19,271 in the same year at a much lower level with a decreasing
trend. In addition, 95% of the energy audits were done in the building sector, leaving
only 5% for the industry sector (***BMWi, 2014c). KIBS specialized on energy audits
in buildings however face a very competitive price market and struggle making any
profit (Weber et al., 2016). | order to turn this decreasing trend around and to moti-
vate companies to put more effort in energy efficiency activities the subsidy program
was renewed with January 2015.

BCOT analysis of energy KIBS

In general businesses are being evaluated by using the traditional SWOT analy-
sis, detailing out their strength (S), weaknesses (W), opportunities (O) and threats (T).
In the context of energy KIBS, strength are more benefits (B) and as weaknesses the
cost (C) factor is dominant. Therefore, ***ewi (2014) studied several energy related
businesses in their BCOT-analysis (benefits (B), cost (C), opportunities (O) and threats
(T). Focusing on the energy KIBS in their study, the sectors of smart metering and en-
ergy efficiency monitoring can be identified. In all those they identified the lack of
qualified employees as a key threat. The qualification element is also a key cost fac-
tor, as special knowledge needs to be acquired. This cost factor concerns hereby em-
ployers as well as future employees. In consequence this leads also to higher person-
nel cost as higher qualified employees require higher salaries. As an example for
higher education cost Eiselt (2012) refers to the heating sector where the correct ex-
ecution of a hydraulic calibration of heating systems is legally required. Other costs
occur through the necessary installations of hard- and software for proper smart me-
tering and energy monitoring processes. These threats and cost however face certain
benefits. The market demand for high energy efficient products is rising on one hand;
legal regulations require the installation of monitoring systems on the other hand. In
addition, effective monitoring and smart meter systems also help the producer in his
own manufacturing processes to reduce energy consumption ergo cost. Own re-
search by the author confirmed these findings.

In Germany, the implementation of the European Energy Efficiency Directive
(2012/27/EU) followed a two-group approach differentiating SMEs and non-SMEs. In
October 2014 the German Directive for Energy Efficiency Consulting for SMEs was
legally approved and became effective January 2015. This concept replaced and im-
proved the previously available KfW-program for SMEs. It ensures that energy audits
to SMEs under certain conditions are now supported with 80% of the consulting fee.
In the first wave, this subsidy program was approved until end of 2015 only, being
recently expanded for another four years. Besides the general procedures for energy
audits, the directive also precisely defined the required sets of qualification, experi-
ence and requirements for energy auditors. Accordingly, the auditors need to vali-
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date their qualifications through diplomas as well as a professional work experience
and history, backed-up by relevant reference projects throughout the last three years
(***BMWi, 2014d; ***BAFA, 2015c).

Mid-April 2015, the novel of the German law for energy services (EDL-G) for
non-SMEs became effective. It defines the set-up, auditor qualification requirements
and procedures for energy audits for non-SMEs in Germany (***BAFA, 2015d). Legal-
ly, all concerned companies were to perform an energy audit latest by December 5t
2015 (***BAFA, 2015e). These EDL-G energy audits have to be renewed every four
years, a chance for KIBS in the energy business.
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2, Present approaches and tendencies in sustainable energy
strategies in relation to CSR

2.1, Specific aspects regarding corporate social responsibility (CSR) in energy
economics

In the context of climate change and increasing globalization, the current busi-
ness environment has led to more and more norm and society focused business prac-
tices specifically pushed by the most recent development in energy economics de-
scribed earlier. Business networks, business ethics, sustainability, social entrepre-
neurship and especially social corporate responsibility experience an increasing focus
(Olaru et al., 2011b; Loew et al., 2011; Altenburger, 2015). Corporate Social Respon-
sibility (CSR) occasionally also titled as Corporate Responsibility (CR) hereby is the
responsibility enterprises voluntarily take on for people as well the environment and
the society above existing legal obligations (Suchanek, 2015).

customer
. partners
society

trust

cooperation

supplier stakeholder

Figure 63: Value chain in organizations
Source: by author based on Suchanek (2015)

This includes a basket of measures which can be captured by the company in-
dividually and harmonized to its core business with a focus an economic, ecologic and
social activities and principles (Kuhlen, 2005; Hentze and Thies, 2012; Enste and
Wildner, 2014; Oerkermann, 2015). As such, it goes far beyond CO,-reduction, social
engagement and climate protection — it represents a triple bottom line model for an
integrated management process following economical, ecological and social criteria
along the value chain (Schulz, 2015; Schleer, 2014; Mory, 2014).

© Springer Fachmedien Wiesbaden GmbH 2018
G. Weber, Sustainability and Energy Management, Sustainable Management,
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A generally accepted definition however does so far not exist. CSR is often be-
ing used by organizations by selecting CSR elements fitting their primary communica-
tion objectives (Schneider, 2015). CSR-measures are an integral concept which in-
cludes corporate visions, environmental characteristics of products and services as
well as the social cooperation within the enterprise (Bruton, 2011). As such CSR is an
integral part of the corporate value creation process (Figure 63) and in future one
primary reason for being of organizations (Suchanek, 2015; Suchanek, 2015b; Schulz,
2015).

Enterprises with a clear CSR strategy can be characterized by having an ex-
panded view on developments in their periphery and therefore can take their deci-
sions on a much better basis. They are more sensitive on environmental issues and
realize long-term implications related to sustainability such as climate change, re-
source shortages and the demographical development much earlier than their insen-
sitive competitors (Bruton, 2011).

In Germany, the federal government adopted “CSR in Germany”, an action
plan to address the challenges of a globalized world, including global fair labour con-
ditions, climate change, global social standards, ... and sustainable consumption. This
“CSR in Germany” plan was composed in order to allow the integration of CSR into
public administration and business, push the visibility and importance of CSR, expand
the use of CSR in SMEs, improve the political support for CSR as well as to contribute
to the efforts in integrating social and ecological elements in the global markets
(***BMA, 2012; Pittner, 2014).

2.2. Using specific elements and instruments of CSR to support sustainable en-
ergy activities

The CSR-concept usually is developed, communicated and maintained by the
CSR-Manager and documented in the CSR report. With that, the CSR-Manager as spe-
cialist in environmental, economic and social matters (Lotter and Braun, 2014) serves
as the interface between the enterprise and its stakeholders, such as employees,
NGOs, neighbours, etc.

The idea of CSR goes back to the eighteenth century, when European entre-
preneurs took responsibility for their employees by improving their working and liv-
ing conditions for example building houses (Teucher, 2013; Schneider, 2015). Since
the nineteen-nineties, CSR and sustainability melt more and more together by enter-
prises considering social and ecological aspects equally in economic performance in-
dicators (Kuhlen, 2005; Geisendorf, 2001; Teucher, 2013). Sustainability describes the
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long-term, caring and responsible use of resources and combines the social, ecologic,
economic and cultural dimensions (Figure 64).

a) economic dimension b) ecological dimension
Preventive economising, recycling Economical use of resources, respect
economy, mass flow management, to natural regeneration periods, bio
environmental management, diversity, ecological cycle systems,
innovative technologies, eco-design, precautionary principle, reduced
ecological and socially fair prices, pollution of ecological systems
polluter liability, local (emissions, waste,
market grids, fair pollutants, toxics,
trade, energy etc.), renewable
management energy use, waste

Sustainable heat utilisation

development sustainable lifestyles,

Health promotion,
fair and equal rights
in use of natural
resources, fair and
equal rights for
Development, inner societal justice,
respect to the interest of future
generations, democratisation,
participation of all population groups
in all areas of life

ethical reassurance,

integral perception

of nature, esthetical

perception of sustainable
development, traditional skill
protection, conscious time
awareness, Cconsume consciousness,
international exchange, global
responsibility (climate change,
refugee effects. etc.)

Figure 64: Four dimensions model of sustainability
Source: by author based on Michelsen and AdomRBent (2014)

Originally it was developed in the forestry and described the principle only to
fell as many trees as can grow again (Pittner, 2014; Michelsen and AdomRent, 2014).
Hentze and Thies (2012) illustrated sustainability and its relation and interaction to
society, environment and economy in different scenarios (Figure 65). After intensive
literature research they finally conclude that none of these concepts are ideal, simply
as by political, social, economic or other changes weighting and emphasis of the sin-
gle elements the balance will shift towards promoting one or the other element more
than the others. Similar finding made Schaltegger (2014) is his study on sustainability
report systems. Consequently, a further developed model is required in order to ad-
dress these issues (further details in chapter 7). The unbalance of the actual refugee
phenomenon and the fight against climate change in Europe for instance is very dif-
ferently weighted in the different EU member states, which proves this conclusion.
Adding to that point, CSR strategies are in most organizations set in order to
strengthen the financial performance. Financial value is in this context mostly defined
by stock value or other profitability measures (Morrison-Paul and Siegel, 2006).
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Figure 65: Sustainability in relation to its elements
Source: by author based on Hentze and Thies (2012)

Enterprises have values which can be purely monetary aspects or in addition
also ethic, social and ecologic aspects. Consequently CSR is not to be mixed with ben-
efaction or common welfare (Suchanek, 2015). CSR always is linked to the core busi-
ness of the company through arrangement and organization of the entire value chain
including the product, the service, production processes, working conditions and so
forth (Bruton, 2011; Suchanek, 2015b). As one consequence the enterprise saves
money and resources, reduces the waste production or increases sales by offering a
more accepted product in the market (Kuhlen, 2005).

The willingness of enterprises to focus besides economic and ecological as-
pects also on the social dimension requires the existence of ethical values in the cor-
poration. Ethics describes the relation of the human being towards himself, towards
other people and towards the environment (Kuhlen, 2005). In this relation, legal re-
quirements need to be overachieved. In the development of the CSR strategy of an
organization, several steps need to be performed and several internal and external
factors influence this development process (Figure 66).

Feedback from the market and the stakeholder perception in this connection
has an important role (blue boxes in Figure 66). Only if the Corporate Social Perfor-
mance (CSP) shows benefits, stakeholders will be motivated to further support the
CSR activities.
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individual factors

+ internal
+ external
. ethical . .
management organizational CSR strategy of the
. b development of the B
expectations processes . organization
organization

/A

environmental
factors stakeholder "

/ perception

corporate social
performance (CSP)

‘\ effects in the "

market

> F&E >> purchasing >> production >> sales >> use >> disposal >

Figure 66: Factors, influencing the CSR strategy along the value chain
Source: by author based on Bruton (2011), Schleer (2014), Schmidpeter (2015b) and Porter (1991)
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Figure 67: Interaction of social desired and economical reasonable entrepreneurial activities
Source: Schreck (2015)

In the conflict of their definition process of a CSR strategy enterprises need to
balance between social desired and economical reasonable entrepreneurial activities
and strategies (Figure 67) in the context of the influencing factors mentioned above
(Figure 66).
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2.3. Critical evaluation of approaches in sustainable social responsibility and
energy

CSR instruments and benefits

CSR can be operated using different instruments. In this context, corporate
foundations (foundations founded by enterprises), corporate volunteering (enter-
prises support volunteering activities of the employees) and corporate giving (the
enterprises donate of money, goods or services) can be differentiated, all of which
being voluntary activities. According to Endste and Wildner (2014) the benefits which
can occur for organizations are manifold and touch different areas of the organiza-
tions. They call the benefits the five “R of CSR”: recruitment, retention, reputation,
response and resources. These can be extended by adding the benefits CSR is addi-
tionally providing in risk management (Loew et al., 2011).

CSR and recruitment: Divers studies come to the result, that there is a clear
connection between the social responsibilities an organization practices and the at-
tractiveness this organization experiences at the labour market (Endste and Wildner,
2014). They found out, that there are even applicants being ready to resign from
higher salaries if the organization trustfully can confirm to take social responsibility.
However, the economic performance of the organization is with 40% more important
to applicants than CSR activities (3%).

CSR and retention: Another important element to applicants is the motivation
of the employees to increase retention. The reason for that is the fact that unmoti-
vated employees threaten by their behaviour the competitiveness and performance
of the organization (Endste and Wildner, 2014); Lotter and Braun (2014) named this
effect the “war of talents”. On the other hand motivated employees support the re-
sult of the organization besides being more creative, better performing and receiving
higher salaries.

There are several options for organizations to practice responsible leadership,
such as flexible work time models, work-family-balance models, as well as possibili-
ties for child care. Which measures finally make sense for the organization depends
on the individual situation of the enterprises.

CSR and reputation: reputation herein is a combination of different compo-
nents. In the case of CSR, Endste and Wildner (2014) identified competency and sym-
pathy of the organization as the important elements. The organizations sympathy
increases the more CSR activities are performed, on the other hand the competency
is increased the less CSR budget is being spent. Consequently, CSR cannot replace the
core competency of an organization. If the market is convinced of the competency of
an organization, CSR activities positively influence the purchase decision process. Pro-
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jects supporting the idea of sustainability in Germany for instance could be awarded
by the UNESCO as “UN world decade — education for sustainable development”.

Projects assigned with this logo could largely benefit from reputation and pro-
motion. One example for an UNESCO-affiliated sustainable project is the sustainabil-
ity initiative “ACT-ORANGE... save our planet”, initiated and evaluated by the author
(subject of chapter 6.1) (Weber, 2015b; 2014b).

CSR and response: as laid out earlier, CSR can support innovation, motivate
employees, support the image and so forth. Consequently also shareholders and in-
vestors can be interested in CSR activities. In these cases, the organization needs to
ensure a smart communication strategy to inform this group on the results and suc-
cess of the CSR activities; otherwise, their support for costly CSR measures will be
stopped quickly (Endste and Wildner, 2014).

innovations

sustainable
with social goal and
added value control
mechanisms
scalable
business
models

sustainable entrepreneurship

Figure 68: Sustainable entrepreneurship
Source: Schmidpeter (2015b)

According to Schmidpeter (2015) sustainable entrepreneurship is the only
meaningful management approach for future successful enterprises. He defines sus-
tainable entrepreneurship as the teamwork between innovation, sustainable control
mechanisms and scalable business models, which include besides employees also
shareholders and investors (Figure 68) (see also Schaltegger, 2015 and Grieshuber,
2015). In this context please also refer to the open innovation process model and the
sustainability sweet spot of an organization (chapter 3).

CSR and resources: finally CSR activities can be funded also by ethical stock
and other ethical financial assets. As Endste and Wildner (2014) point out, these op-
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tion offer two advantages to the investors: gains and social conscience. In order to
manoeuvre in the wide field of investments, several rankings and certificates can help
the investors to find the right funds match according to their profile. Examples are
the Dow Jones Sustainability Index (DJSI) and others which are covered later in this
chapter.

CSR and risk management: CSR has besides others also the objective to identi-
fy, analyse, evaluate and observe risk of social and ecological aspects and to propose
corrective action. The intent thereof is to enable a conscious dealing with and con-
trolling of these risks. In this context CSR-management can serve as sustainability risk
management (Loew et al., 2011). As such, CSR management can support:

e The reduction of strategic risk: the development of an organizational strategy
depends on several factors. Mega trends of sustainability, such as climate
change and its consequences or the strategic positioning of certain customer
and societal groups, can change the business and risk surroundings of organi-
zations. CSR management helps making aware of those and defining necessary
actions.

e The reduction of investment risk: CSR management investigates the ecological
and social risk of investments (see also ratings and rankings later in this chap-
ter).

e The reduction of process risk: the organizational protection of the environ-
ment, the adoption of guidelines in purchasing and development to avoid
ecological and social risk potentials will reduce process risks. CSR mana-
gements systems co-work in this context with environmental management
systems, such as EMAS.

e The reduction of product risk: it needs to be ensured that products comply
with for example energy efficiency standards and ideally over achieve them in
order to stay competitive in the market. CSR management supports in this
case the implementation of sustainability related specifications are met.

e The risk awareness of the employees: anything can be defined by rules and
guidelines. In order to ensure, that the risk factor “human” is aware of those
and ensures their implementation, the employees need to be sensitized for
the context, context and necessity. CSR management helps here to manage
the related processes and responsibilities.

In the context of risk CSR management can be understood as a continuous or-
ganizational improvement process supporting the reduction of organizational risk.
The risk management process as defined in ISO 31000 industry norm (Figure 69) can
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be useful support of the CSR management process (Dal-Bianco, 2015; Ebner and
Goiser, 2015).
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Figure 69: The elements of the risk management process according to 1ISO 31000
Source: Loew et al. (2011)

CSR guidelines, standards and reporting systems
In literature several CSR guidelines and reporting systems are described (Kuh-
len, 2005; Hentze and Thies, 2012; Kohlhof et al., 2006). The reporting systems are a
result of the demand for information besides the standard annual financial report. A
reporting system ensuring trustworthiness and credibility to employees, customers,
partners, etc. increases and improves internal as well as external acceptance of the
organizations economic activities. At the end, this will result in trust and finally busi-
ness success. For an excellent sustainability report several attributes are required
(Jasch, 2015; Schleer, 2014; Milke, 2014):
e Trustworthiness and transparency
e Auditable statements — confirmability
e Fundamentality analysis and stakeholder involvement
e Balanced presentation of all relevant sustainability areas
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e Management systems

e KPlIs and related measurable objectives

e Logical connection of the fundamental areas, their KPls and the objectives

Investors

Enterprises

NGOs

+ Benchmark for
sustainable funds

« Basis for index funds

+ Orientation for
actively managed
funds

« Basis for structured

Orientation for
sustainable
leadership

Quality proof for
stakeholders
Support in the
acquisition of capital
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identifying potential
partners and
sponsors
Instrument in
pushing for
sustainable and
responsible

products from ethical and
N . . leadership
+ Use for engagement social oriented . .
. E . Orientation for own
strategies mvestors

investments

Figure 71: Options for the use of sustainability indices
Source: by author based on Schafer (2015)

Sustainability indices have in comparison to other indices a much higher
benchmarking function. They serve as comparison tool in sustainable banking sector
as well as in the industry to benchmark products, services as well as organizations
and can be manifold be used (Figure 71) (Schafer, 2015).

The German Federal Ministry of Environment developed an overview compar-
ing the main characteristics and factors of a selection of mostly referenced sustaina-
bility standards and initiatives (Figure 70).

In the following, the mentioned initiatives, guidelines & standards as well as a
selection of management systems related to sustainability and environment marks
and labels for product and service evaluation are listed and described:

a) Initiatives, guidelines & standards

United Nations Global Compact (UNGC): is a worldwide pact between enter-
prises and the United Nations (UN) targeting to manoeuvre globalization to become
more social and ecologic. Enterprises signing the contract commit to follow ten prin-
ciples, such as to respect human rights, to support environmental awareness, to out-
law forced as well as child labour and to fight against corruption (***BMU, 2012c;
2014a). The UN Global Compact Management Model hereby follows a well-defined
process, similar to the PDCA-process known from the Energy Management Systems
(1SO 50001) (Figure 72).
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Figure 72: UN Global Compact Management Model
Source: based on Hentze and Thies (2014)

OECD-guidelines for multinational enterprises: worldwide effective code of
ethics concerning the responsible behaviour of enterprises. The guidelines describe
recommendations from governments for the economies and include topics as work
relations, transparency, corruption, consumer protection and environment (Pittner,
2014; Hentze and Thies, 2014).

Global Reporting Initiative (GRI): International network organization which
developed guidelines for the creation of sustainability reports. The GRI-standards
shall ensure a transparency and comparability of the reports of enterprises different
in size and structure. The GRI co-funded from the German Society for International
Cooperation, the Australian Government and other governmental and private organi-
zations (Jasch, 2015; Hentze and Thies, 2014; Weber, T, 2014c; Gebauer, 2014;
***BMU, 2014a).

Assurance Standard AA1000: can be used in addition the GRI-standard to veri-
fy sustainability reports. Developed by the Institute for Social and Ethical Accountabil-
ity (ISEA), it targets to increase trust, quality and credibility of sustainability reports.
In addition its objective is to assist organizations in better understand their ethical
and social services. It is important to hereby involve all stakeholders (Pittner, 2014;
Hentze and Thies, 2014).

[vww.ebook3000.con}



http://www.ebook3000.org

Critical evaluation of approaches in sustainable social responsibility and energy 95

Frankfurt-Hohenheimer-Leitfaden (FHL): supports the evaluation of the im-
plementation of CSR in enterprises and financial services. It was developed by the
universities of Frankfurt and Hohenheim. During the rating process, criteria such as
environmental friendliness, social and cultural acceptance are assessed. The objective
of the FHL is to provide an instrument to ethical focused investors to identify related
enterprises. By its Corporate Responsibility Rating (CRR) it uncovers strengths and
weaknesses of organizations in the ecologic, social and cultural fields.

German Sustainability Codex (DNK): is a recommendation of the German
Counsel for Sustainable Development and its use id voluntary. The DNK supports the
evaluation of the sustainability efforts of enterprises and provides transparency. The
DNK was developed based on the aforementioned United Nations Global Compact,
the OECD-guidelines and the GRI-standards (Hentze and Thies, 2014; ***BMU,
2014a).

Dow Jones Sustainability Index (DJSI): is a stock index considering besides
economic and ecological also social and ethic criteria. The DJSI includes the most sus-
tainable enterprises only (Hentze and Thies, 2012). Factors such as strategy (i.e. long-
term economic, social and environmental aspects, while keeping reputation and
global competitiveness), customer and product (i.e. long-term customer relationship
marketing), financial (i.e. transparent financial accounting), human (i.e. best in class
employee satisfaction) and governance & stakeholder (i.e. highest standards of cor-
porate governance) are assessed (Schafer, 2015; Pittner, 2014; Hentze and Thies,
2014).

IGW / future ranking: the German Institute for Ecological Economy Research
(I6W) and the German Association Future Sustainability Reports German Enterprises
jointly publish the IOW/future-ranking since 2005 (Hentze and Thies, 2014).

Corporate Responsibility Index (CRI): created by the German Bertelsmann
Foundation in 2011, it analyses the core motivators of entrepreneurial responsibility.
Its objective is to support the organizations in the development process of their
strategy concepts and the implementation and expansion or corporate responsibili-
ties. Its analysis evaluates and indicated which measures generally are relevant for a
successful CR management and which support the CR activities the most. The re-
search is being updated in a biannual modus (***www.cr-index.de). In order to be
able to measure progress and success of the sustainability activities, organizations
need to define concrete and measurable objectives. Based on those key performance
indices (KPI) (for KPIs refer also to chapter 1.1.3) should be developed which can be
integrated in the corporate controlling system (Fries et al., 2015; Pittner, 2014).
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b) Management systems relating to sustainability

Eco Management and Audit Scheme (EMAS): is a system combining Environ-
ment Management Systems and environmental auditing for organizations intending
to improve their environmental performance. These can be enterprises, service pro-
viders, administrations and other organizations. Attending certified organizations
need to declare its direct and indirect effects on the environment, its environmental
performance and objectives. These declarations are assessed by certified experts and
need to be update on a yearly basis (Jasch, 2015; Hentze and Thies, 2014; ***BMU,
2014a).

1SO 50001 industry standard - Energy Management Systems (EnMS): usually
certified according to 1ISO 50001, management systems are designed to continuously
monitor, control and improve energy efficiency in organizations. Energy management
systems can be embedded in existing management systems which eventually already
exist in the organizations in the sectors of environment (EMS), quality (QMS), security
(SMS), etc.

1SO 26000 industry standard: is a guideline for social responsibility containing
examples and best practices for ideal social and ethical behaviour (Schmiedeknecht
and Wieland, 2015), and was approved by 99 states back in 2010 (Keller-Kern and
Prox, 2014). As it refers to all organizations it represents a voluntary but important
step towards a worldwide common understanding to promote social responsibility. It
defines several core topics, such as fair business methods, environment and organiza-
tional leadership as well as principals such as human rights, ethical behaviour and
transparency (Enste and Wildner, 2014; Bruton, 2011) (Figure 73).

According to ISO 26000, organizations are accountable towards these persons
and stakeholders, which are concerned by their activities and decisions. Internal
strategies, decisions and activities need to be transparently communicated including
potential effects to environment and society. This communication however shall not
include confidential information which might be protected by law or would eventual-
ly harm personal, commercial or safety related data protection rules. The ethical be-
haviour of the organization shall base on the principles or honesty, neutrality, equal
treatment and integrity (Vitt et al., 2011; Hentze and Thies, 2014).

Social Accountability SA8000: is an international standard for the improve-
ment of working conditions by defining minimum criteria on social and work stand-
ards. It follows the recommendations of the International Labour Organization (ILO)
and the United Nations (UN); the certification voluntary. Enterprises certified by this
standard obligate themselves to resign forced labour, to ban child labour, to pay fair
salaries and to actively get engaged for job safety and health protection (Jasch, 2015;
Hentze and Thies, 2014; ***BMU, 2014a).

[vww.ebook3000.con}



http://www.ebook3000.org

97

Critical evaluation of approaches in sustainable social responsibility and energy

Sustainable development

e
[ —4
-]
-
=
]
S
S
o
'
=
T
i
=
<
1=
S
=
<
=
=
o
E
=
=]
=

Apaisuodsal [e100S 10} $00) pue
saaneniul Asejunjon Jo saidwexs :xauuy

Aupgisuodsal eros

Aqisuodsal [e100s
10) saareniu Aseyuniop,

uoneziuebio ey jo
[eos ay) Guipuesiapun

BuipseBes Amiqipaso Bupueyuz

2ouepind [euolippE pue $8IN0s aAlejLOyINY :AydesBoyqig

Kypqisucdsai er0s 0} pajejal
saonoesd pue uonoe s uoiezivebio
ue Buinosdwr pue Buimainey

Aupqisuodsas [e1o0s

[e1908 O} SHSUalRIRYD

Juawdopanap

pue $8NssI
JUBWAAI0AUI Jawnsuo)
Aunwwo)

juswabebus pue
UOIBORUSPI JAPIOYBNEIS

saonoesd
Bupesado
ieq

JusBwuoIAUG saonoeid
8yl nogen

souewsanob jeuonezivebin

5199(qns 2109 Ajiqisuodsal [e190S 19 asnej)

Aypqisuodsal [e1oos
Buiziubooay

isuodsal [e190s Jo sad1jorid [BjUBLIBPUN) OM] :G aSNe[D

sjybu uewny Joj yoadsay «
JNOIABYSQ JO SWLIOU

[euonBUIB)UI JO} J0adSaY «
Me| JO

J 8y} Joj 10adsay «
sisalgjul

Jaployaels Joj Joadsay »

INOIABYSQ [BIIYT »

Kouaredsuey] «

AIGRIUN0Y

Aypgisuodsal [ejoos

jo sajdiound ¢ asne|)

Juawidofanap s|qeulelsns
pue Aypqisuodsal [e1o0s
ugamjaq diysuonees
usjorIeyd pue AI0JSIH
Aypgisuodsal [ejoos

ulyap pue
SWJa) :Z asnejn

UOIE0] JO 8Z1S
118y} jo ssejpsebal
uoneziuebio jo sadfy
|IE 0} 8ouBpIng
adoag :| asne|n

norm

Y

Figure 73: Overview of the content of 1SO26000 industr:
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c) Environment marks and labels for product and service evaluation (exem-
plary)

During the resent years, many initiatives started communicating information
on sustainability to the consumers. As a consequence, there is a huge variety of sea
of quality related to sustainability on the market. A good overview can be found at
the database ecolabels (www.ecolabels.com), including around 463 labels in 147
countries worldwide; for Europe, more than 130 labels regarding sustainability are
known (Hieke et al., 2015).

The blue angel: is a German mark for products and services protecting the en-
vironment sponsored by the German Federal Ministry of Environment and the Feder-
al Office for Environment. Every person is allowed to propose products and services
for its mark-up. The mark is not a general certificate of compliance but is awarded for
specific conditions. Copy paper for example can be awarded with the blue angel as
being produced 100% from recycled paper (***BMU, 2014).

Marine Stewardship Council (MSC): is an environmental mark displaying fish
from sustainable fishing. MSC is an independent organization operating international-
ly founded to address the problem of the worldwide overfishing. Jointly with scien-
tists, environment organizations and fishing experts environment standards were de-
veloped for the evaluation and signing of fishery companies (***BMU, 2014).

Forest Stewardship Council (FSC): was founded as NGO of public value and
acts internationally. In Germany the FSC mark is being promoted by the environment
organization WWF (World Wide fund for Nature), Greenpeace as well as representa-
tives from industry and labour unions (Weber, 2014c; ***BMU, 2014).

Fairtrade: is a mark from several initiatives belonging to the umbrella organiza-
tion Fairtrade International. The Fairtrade initiatives define minimum prices to be
paid by the dealer to the producers of goods. Its level is higher as the world market
price in order to guarantee a fair and reliable income. In addition, environmental and
social standards are being established through long-term relations between producer
and retailers (Weber, 2014c).

Summarizing, due to the development in the international context, the topic of
responsibility of enterprises requires adjustments for CSR on the national levels. The
important guidelines and standards in this field need to be considered in this context
(Figure 74).
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UN-guiding principles OECD-guidelines ISO 26000
on business and human rights for multinational orgs
(2011) (updated 2011) (2011)

existing reference frame:

protect respect Task: human rights
(states) =  (orgs) conventions,
hunting for the int. labour conventions,
- 2 = environmental
N @ intelligent mix W ot
remedy of voluntariness and
(complaint option) obligation

CSR notification of UN-Global Compact

the EU-commission Principles
(2011) (2000)

EU transparency rule
(2013)

Figure 74: Projections for standards and guidelines in the field of CSR
Source: by author based on Milke (2014)

Phases of a CSR strategy

As mentioned CSR is a process and sustainable organization leadership is being
developed and rolled out in several steps, instead of being a static condition. In litera-
ture four main phases are mentioned Kuhlen, 2005; Hentze and Thies, 2012):

e Analysis: is the inventory taking of the initial starting situation. This phase is
being supported by instruments of project management, such as the stake-
holder-analysis, the status-quo-analysis and the SWOT-analysis (SWOT =
Strengths, Weaknesses, Opportunities, Threats).

e Planning: here the CSR objectives are defined and prioritized, stakeholder get
prioritized, the CSR concept is being developed, CSR- measures, performance
indicators and responsible are assigned.

o Implementation: execution of the CSR projects and CSR-controlling

e Communication: the fourth phase includes development and implementation
of a sustainable reporting as well as the failure models and effect analysis.

The next level of CSR

In order to be successful, CSR needs to become a live philosophy and activity in
the organization. In needs to span all sectors and departments of the enterprise and
to be carried by all employees with no exception. Hereby in needs to be understood,
that CSR is not another kind of marketing strategy or a new sales niche, but a funda-
mental set of behaviour and questions concerning the corporate culture. CSR-
strategies are situative, specific and depend on the respective context; CSR strategies
cannot be copied and pasted between enterprises.
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Each organization needs to frequently check, verify and adopt its CSR strategy. The
CSR-concept needs to be developed and implemented in cooperation with all deci-
sion makers and involve the employees which a lengthy process requiring time and
resources within the organization and live the concept of Corporate Citizenship
(***BMU, 2014a).

CSR 4.0

7?7

CSR 3.0
enterprises as proactive
political designers

CSR 2.0
entrepreneurial and social value creation
by integrated systematics

CSR 1.0
social sponsoring, CSR elements without systematics

CSR 0.0
social engagement — economic and legal responsibility

Figure 75: CSR development pyramid
Source: by author based on Schneider (2015)

However, as Schneider (2015) points out based on his intensive literature re-
search, without an internationally standardized understanding of what CSR is, a fur-
ther development of the concept, implementation as well as monitoring and analysis
is hindered and complicated. As a consequence, CSR is in a steady development pro-
cess (Figure 75).

Based on these findings, and the models of Corporate Citizenship and Corpo-
rate Social Innovation (CSl) referred to in chapter 3, the author developed a next
generation CSR (chapter 7): the CSR™™ model.
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3. Today’s approaches of innovation in the context of sustainable
energy strategies

3.1. Definition of innovation and its relation to energy strategies

The conflicts coming along with social and ecological challenges such as climate
change, resource availability, urbanization, lack in confidence in organizations etc. are
often perceived as threats by enterprises. Recently however, more and more organi-
zations understand these as chances for innovation, especially as customers and en-
terprises increasingly base their purchase and investment decisions on sustainability
and social responsibility factors. As described earlier, CSR is developing to becoming a
trend in the society. As a study unveiled 2010, 93% of the CEOs worldwide under-
stand CSR as the critical future factor for business success which is to be integrated in
the internal processes developed towards an innovation competition (Scholl, 2014).
Innovation hereby can be defined as improvement, novelty or newness (Lerch, 2015).
In the context of innovation, literature (Hockerts and Morsing, 2006) identified two
key focus areas addressing the innovation factor: corporate social innovation and
eco-innovation, defining CSR as important lever for innovations.

As concluded previously, innovation is a key element for the success of KIBS,
but also generally by amending the value-added process through sustainable entre-
preneurship (Schaltegger and Hansen, 2013; SchiefRl, 2015). An important element in
the evaluation process of innovation is to measure it using the methodology of KPIs
(key performance indicators (Kaschny et al., 2015) which are investigated in chapter
1.1.3. In the case of KIBS being active in the researched field of energy efficiency for
instance, innovation concerns the entire organizational behaviour and strategy
(Gelbmann et al., 2013). Especially in the era of “industry 4.0” the interaction of new
and significant technological innovations such as mobile computing, social media,
internet, etc. influences value chain and business models of many organisations
(Baum, 2013). According to statistics of the German Federal Ministry of Economics
(***BMWi, 2014f) 54% of the German SMEs created between 2008 and 2010 innova-
tions, much better than the European average (34%).

Innovation is widely described in literature; however there is no one generally
accepted definition existing so far (Vahs and Brem, 2013; Bauer, 2013; Graf, 2014;
Kaudela-Baum, 2014; Krell, 2014; Werther and Jacobs, 2014; Wiesemer, 2014;
Blaettel-Mink and Menez, 2015; Eckardt, 2015; Hartweg et al., 2015; SchieRlI, 2015;
Staufer, 2015; Praag and Versloot, 2007). Hereby technical innovations (such as
products and processes), business related innovations (such as new business model,

© Springer Fachmedien Wiesbaden GmbH 2018
G. Weber, Sustainability and Energy Management, Sustainable Management,
Wertschopfung und Effizienz, https://doi.org/10.1007/978-3-658-20222-4_4
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new market structure) and organisational innovations (such as new structures, new
cultures, new organisational systems) can be differentiated (Bauer, 2013). Weis
(2014) defines innovation as the sum of {idea + invention + diffusion}, concluding that
an idea only can develop towards an innovation, if it was successfully implemented in
the market. The critical element of the innovation is its novelty (Lerch, 2015). Aver-
dung (2014) describes service innovation (as for example KIBS in the field of energy
provide) as the effort to create new type of service or the further development of an
existing service. Innovation, jointly with corporate venturing and strategic renewal
improve the performance of organisations (Kuratko et al., 2015).

3.1.1. Theinnovation process in the energy business for KIBS

Ideally, ground-breaking innovations need to be understood from two angles,
the market view and the viewpoint of the enterprise (Table 8).

Table 8 Factors of innovation
Source: GroRklaus (2014)

Innovation factors
in the view of

enterprises the market
profit generation solve customer problems
supporting sales also for other better comprared to alternative products /
products/services if the enterprize services
ttract markets with a hj ith and . . .
atiract markets with a gh Erowt a guarantee an optimal price-value relation
demand potential

offer a high benefit (technical, economical,

close relation to the customer e )

producable and salable with existing resources minimum of explanation required
matching / expanding the existing portfolio long lifetime
strengthen the organisation's image high quality

improve existing processes by improved
technologies
create a wide product range using little
components

no "me-too" products

Here it is important to understand, that both sides cannot be looked at in isola-
tion, but need to be understood as a complex interacting system. With a growing de-
gree of innovation, traditionally also the risk level is increasing as indicated in the
light grey arrows in Figure 76. The risk from A to C and A to G are moderately increas-
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ing, whereas an innovation into all new markets with an all new technology (arrow A

to K) represents also the highest risk level.

level of innovation and risk

o market |  existing new, all new
g comparable,
E technology optimising
z A
= existing curren B C
g busine:
= new, ccEmPgrable, D E F
= optimising
3
ot K
all new G H all new
business
Figure 76: Innovation-risk-matrix
Source: by author based on GroRklaus (2014)
technology
\_/ s L
periphery internally
demand

competition £

4

customers /
suppliers

=

Figure 77: Stimulating factors of the innovation process

Source: author’s design

However, GroRklaus (2014) did not consider the impact of a new demand in an
existing market, indicated in the dark arrow in Figure 76. In this case an innovation
meeting new or so far not matched customer requirements in an existing market can
be realized at a very low risk level. As a side effect, this “wow” or “I’'ve been waiting
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for this product/service” in the market and the along going image gain might attract
new customers also in other product segments from the competition (Eckardt, 2015).

As shown, the innovation process can be described as a sequence of activities
focusing on novelty, newness, and variety. Its inputs are being stimulated and influ-
enced externally as well as internally (Figure 77).

The innovation process hereby needs to follow a clear and economically ratea-
ble objective as well as to focus on the market introduction and usage of the innova-
tion (Trout and Wied, 2014). A key element of innovation hereby is the full value
chain, containing market expansion, distribution and sales channel, supply process,
production, maintenance, and the administrative activities of the organization (Maier
et al., 2014; Rothwell, 1992; 1994; Rogers, 1983; Van de Ven, 1986; Bessant, 2005).
The determinants of an interactive value chain consist of the four elements service
provider, communication, technology and the customer for the service with each of
those containing specific factors (Figure 78).

+ Social media ) ( + Service
services communication

+ Industrial + Customer
services communication

+ Audit services

+ Service Services

technologies processes
+ Digital services *+ Provider-
customer-

relation

Figure 78: Determinants of interactive value chain of services
Source: by author based on Bruhn and Hadwich (2015)

True innovation requires a frame of free and unconventional thinking — estab-
lished structures and processes need to be left, a think-tank supporting creativity
needs to be available/established (Geschwill, 2015).
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In the context of providing services, as KIBS in the area of energy do, Eggert
and Fliess (2015) specify the service value chain as the value generated through ser-
vice activities. In general the service value chain is comparable to the value chain de-
fined for products. The difference between both is described through the direct con-
tact the customer has to the service provider compared to a product producer.

Core activities
Customer activities
directly interacting with
provider

Figure 79: Levels of customer activities and interactions
Source: Eggert and Fliess (2015)

Through this closer relation and contact between customer and service provid-
er (see also Figure 78) the value chain is expressed in a much more direct relation and
impact scale. Hereby three levels of interaction between the customer and the ser-
vice provider with different correlations can be distinguished (Figure 79).

Table 9: Comparison of innovation approaches
Source: by author based on Bullinger (1994)

General Understanding of Innovation
Feature Typel Type 2
Effect short-term, long-term, reliable,
dramatically undramatically
Speed big steps small and big steps
afew elected
Protagonists each employee
(management) empioy
individual ideas and team approach,
Approach efforts systematic approach
People specialists generalists
Information intern, secret public, collective
Feedback limited intensive
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Describing innovation, Bullinger (1994) distinguishes two philosophies as
shown in Table 9. In the context of the researched field of energy economics however
a mix of both types is reality.

The effects for KIBS in the field of energy audits for example can be short-term
and dramatically, in case they focus on the previously described EDL-G (German en-
ergy service law) audit business; on the other hand they can be long-term but not
dramatically, in case they focus on the standard energy audits. The best effect can be
achieved here by combining the opportunities of both EDL-G and standard energy
audit businesses.

In terms of the selected approach, team effort as well as individual strategies
are possible options for both EDL-G as well as standard energy audits. In both cases
the auditors need to be specialist on the other hand however also generalists in order
to be able to cover the audit through a systematic and holistic approach.

3.1. 2. Steps and phases of the innovation process

The innovation process generally follows a “several steps” approach varying
from three to seven steps as indicated in Table 10.

Table 10 Stages of the innovation process
Source: Maier et al. (2013)

Stages Stage ] Stage 2 Stage 3 Stage 4 Stage § Stage & Stags 7
Model:
ear
Rothwall es i » .
ot Tdea generation | Fevearch design and “ototype Manufacturing | Markating and sales | Commercialization
1594 davelopment realization
Van der Veat et al Initisl prriod | Development perica|  |Plamentation
1899 N CPMENT P Lericd ! finishing
Nootsboom New ideas Consolidati fizati Differentiati Reciprocation
2001
o § Albury : o of facturing and .
Mulgan and Albury £ Prototyps: o ing and Analysis
2003 Dossibitiey promising idsas expanding
. Generating and
Verloop enerating and Devaloping and Investing and
erystallization of the o
demonstrating | preparing for launch
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Figure 80: Stages of the innovation process
Source: Maier et al. (2014)

Based on the reviewed the literature and from the experience in several inno-
vation projects a seven step approach is proposed beginning with the idea creation
and ending with the execution phase as outlined by Maier et al. (2014), (Figure 80).

Phase 1: Idea generation

As this phase is very important for the success of the innovation process it
should follow a stringent set of criteria and objectives and be accompanied by
formal idea filtering procedures and systems (Kusiak, 2007). Mostly however, ide-
as are created randomly.

Phase 2: Idea selection

Less profitable ideas shall be identified and eliminated prior wasting money. In
this phase market potential, production capacity and changes of success need to be
evaluated. The component matrix is a useful tool during the analysis of innovations
(Figure 81). The innovation finally needs to be accepted in the market, or by the in-
ventor.

Phase 3: Concept development and testing

The core competencies of the innovation and its growth potential need to be
connected in order to be maximized. A study showed that 28% of the companies re-
ject the innovation idea in case it is not in line with the corporate strategy, and 22%
modify policies to benefit from the innovation (Kusiak, 2007).

Phase 4: Business Analysis

In this phase, the organization already has a better understanding of the inno-
vation product and its potential effects on which the market can be evaluated.
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Phase 5: Financial Analysis

Based on phase 4 first calculations can be performed such as variable and fixed
cost, achievable price and based on those profitability.

Phase 6: Developing and testing of the prototype

This phase is to test the market and collect information regarding a realistic
sales price.

Phase 7: Commercialization

Finally the innovation process is ended by the commercialization of the prod-
uct — the “moment of truth”, when the product is being released to the market and
its success can be measured (Kusiak, 2007).

3. 1. 3. Theinnovation analysis and correlations

During the evaluation process, KPIs (refer also to chapter 1.1.3) are helpful el-
ements comparing innovation projects. In this context several kinds of KPIs can be
distinguished depending on the focus of the evaluation. This can be in the area of
income, earnings, cost and structure (Weis, 2014).

Innovation analysis

market importance | L e /I ..... high |
market coverage | nichel T
customer .| .. prvate I: .......... I £ S—
oo A WO ... .. S L S
marketpotentidl  f  dow] | T 1®  Jheh |
pricelevel ) olewl < L S
mpeiment . oo b o Lo > high ..
existing experience | lowl { high .
available resources low] high
innovation 1 innovation 2

Figure 81: Innovation analysis matrix
Source: by author, exemplarily

In the case of income for instance the overall turnover can be defined as the
sum of {turnover innovations + turnover copy products + turnover standard prod-
ucts}. The innovations can be compared by dividing the turnover of the innovations
by the overall turnover. This concept can be calculated also for copy and standard
products for appropriate comparisons with the situation in the market.
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The same concept can be used for earnings as well as cost and can in addition
also include the development and other cost for innovation, copy and standard prod-
ucts.

In case of the organizational structure, KPIs for the number of employees per
department (sales, development, etc.) and sold units of the products can be estab-
lished and in some cases also be compared with the data from competitors.

Innovation is not to be understood as an end in itself. Innovations usually a
geared by specific organizational objectives which can be economic, social, economic
or technical. These specific objectives depend on the general targets of the organiza-
tion as well as on the general environment, such as legal, competition, market devel-
opment etc. (Vahs and Brem, 2013). The main objective hereby is to achieve ad-
vantages versus the competition and as such in measurable economic success factors.
The innovation objectives and their correlations can be visualized in the spiral model
(Figure 82), with the spiral symbolizing the phases of the innovation process connect-
ing the influencing elements from outside.

Productivity Efficiency Effort
\‘s‘\‘w‘ e
Innowmon Soe l a!]mﬂll: im]l i
General knowledge
w_ Special service
Customer Market dynamics

Figure 82: Correlations in the innovation process
Source: by author

The important element hereby is the KIBS itself. Here the innovation idea
needs to be created or as signal coming from outside being identified. Throughout
the process the market dynamics are changing and frequently need to be adapted in
the process without losing track of the customer benefit. The elements productivity,
effort and efficiency also correlate with the customer benefit and hence the decision
making process of the organization throughout the innovation phases.

During the innovation process the cost element is an important factor which is
increasing and more difficult to influence as longer the process lasts (Hoffmann,
2014). Consequently, the innovation process needs to include gate reviews in order
to keep track of the progress and cost/value relationship. In case of deviations of the
strategic cost/value objective corrective action needs to take place or the process
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needs to be stopped in order to avoid unnecessary financial threat to the organiza-
tion (Figure 83).
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Figure 83: Cost value relationship throughout the innovation process
Source: by author based on Vahs and Brem (2013)

During the innovation process the cost element is an important factor which is
increasing and more difficult to influence as longer the process lasts (Hoffmann,
2014).
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Figure 84: Changing importance of innovations over time
Source: by author
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Consequently, the innovation process needs to include gate reviews in order to
keep track of the progress and cost/value relationship. In case of deviations of the
strategic cost/value objective corrective action needs to take place or the process
needs to be stopped in order to avoid unnecessary financial threat to the organiza-
tion (Figure 83).

The timeline being an important factor during the development process also
has a fundamental impact on the significance of the innovation to the customer and
with that to the financial relevance to the organization. As explained above, already
during the innovation process, the market dynamics result in a changing environment
and consequently influence the potential market success of the innovation. As soon
as the innovation will be out on the market, this effect will rapidly increase and the
importance of the innovation will decrease the longer the industry will mature until

Iu

another innovation will “take over” (Figure 84). This effect needs to be included and

considered in every stage of the innovation process.

3. 1. 4. Different kinds of innovation strategies in the context of energy economics

In literature two kinds of innovation are being distinguished: incremental inno-
vations and radical innovations (Pleschak and Sabisch, 1996; Rothe, 2015; Binder,
2014; Krell, 2014; Schallmo and Brecht, 2014; Kroy, 1995) (Figure 85), with both ver-
sions being equally important (SchieBI, 2015).

Incremental innovations are described as evolutionary innovations which take
place in existing or similar markets and known areas of application. These innovations
focus on product or service improvements.

Radical innovations are described as revolutionary innovations with a high level
of novelty resulting in complex interdependent changes within the organization. The
higher they are technology or market driven, the higher are their chances in the mar-
ket.

Kroy (1995) describes radical innovations risky but as extraordinary chance for
the organization. Successfully implemented in the market, radical innovations assure
a monopoly position for a certain time as well as knowledge and experience lead ver-
sus the competition (Eckardt, 2015). Hereby it is possible to skim the market with
high profits and to benefit from image gains.

The innovation strategy of an organization is a part of its general strategy and
of upmost importance for the positioning of the enterprise going forward. In this con-
text, it needs to consider four major areas, namely technology, timing, process and
product strategy. These four areas are in constant interdependency, being kicked-off
by internal or external impulses (Figure 86). Within the enterprise there are several



112 3. Today’s approaches of innovation in the context of sustainable energy strategies

sub-innovation strategies which can be covering several business divisions or/and
several functional areas. The entirety of all innovation strategies hereby is to be seen
as part of the corporate innovation strategy.
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Figure 85: Relation between incremental and radical innovations
Source: Kroy (1995)

Developing the innovation strategy, it is not only important to be familiar with
customer requirements, market demand and development and competitor’s activi-
ties but also to combine existing experience with new information (Jetschny and
Franke-Jordan, 2011). During this process, the required information can be sourced
externally, developed internally or provided within a cooperating network of partners
(Gerybadze, 2004; Hube and Engelhardt, 2014). In the case of innovation-networks,
the informal dimension plays a key role. Only if the personal contacts and trustwor-
thy relationships with the network partners exist, the process will be successful. A
high level of fluctuation in the network members, especially in global networks here-
by is a risk which should not be underestimated (Kaudela-Baum et al., 2014).

A second important dimension in the context of innovation networks is the in-
novation competency of the network partners (Doepfer, 2014) which ideally should
be on a comparable level (“eye-to-eye-level”) in order to ensure fairness in the sys-
tem.
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Figure 86: Sections of the innovation strategy

Source: by author based on Macharzina and Wolf (2012) and
Vahs and Schafer-Kunz (2012)

In case some partners will be identified as weak, the stronger members of the
network will either remove them from the group or themselves reduce their input in
the network. This will reduce the effectiveness of the network and will on the mid to
long-term result in its breakup. In their research project with R&D employees Her-
statt and Nedon (2014) confirmed, a working partner relationship and fairness belong
to most important factors and prerequisites for network innovation projects.
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3.2. The open innovation approach supporting the energy networks

In this context, Chesbrough (2003) developed the model of the “open-
innovation-approach” and defines it as follows: “Open innovation is the use of pur-
posive inflows and outflows of knowledge to accelerate internal innovation, and ex-
pand the markets for external use of innovation, respectively. Open innovation is a
paradigm that assumes that firms can and should use external ideas as well as inter-
nal ideas, and internal and external paths to market” (Chesbrough et al., 2006).
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Figure 87: Sub-processes of the open-innovation-approach
Source: by author based on Hartweg et al. (2015)

Accordingly, the open-innovation-approach is an innovation process integrat-
ing input from outside with the knowledge available internally to the best possible
result (Rothe, 2015; Gassmann and Enkel, 2004; Dahlander and Gann, 2010; Van de
Vrade et al., 2009; Hube and Engelhardt, 2014; Kaudela-Baum et al., 2014; Herstatt
and Nedon, 2014; Blaettel-Mink and Menez, 2015). The open-innovation-approach
assumes, that knowledge is not concentrated in the own organization only, requiring
“in-sourcing” of knowledge through co-operation networks (Kunert, 2014). Hereby
the own organization needs to identify and decide which of the jointly collected in-
formation is of which value and shall be used in the process. It is important to benefit
from a successful business model instead of being first in the market.
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The open-innovation-approach benefits from a combination of several sub-
processes guiding towards the market introduction of the innovative product/service
(Figure 87), namely:

e Qutside-in process: insourcing of knowledge from process partners
e Inside-out-process: sharing knowledge with the process partners
e Coupled process: combining outside-in and inside-out process

The market leadership will be a result of combining internal and external in-
puts throughout the innovation process (Chesbrough, 2003). For all benefits of open
innovation processes there are also negative elements that need to be considered
throughout the process (Figure 88).

Positives Negatives

* Knowledge gain through * Increase of the administration
exchange with partners and coordination effort

* Management of stronger * Extension of decision making
requirements (inter disciplinary processes
system solutions * “leakage” of knowledge

* Enabling of radical innovations * “not-invented-here” syndrome

* Minimizing of risk and required * Conflicts between the
resources partners, such as varying

* Efficiency improvements timing expectations of the

* Cultivating business different partners
relationships

¢ Awareness increase (especially
in B2B business)

Figure 88: Pros and cons of the open innovation process
Source: by author based on Herstatt and Nedon (2014)

Herstatt and Nedon (2014) confirmed that it can be difficult and time consum-
ing to find the right partners for open innovation networks. At the end, each poten-
tial partner of open innovation processes needs to decide himself whether the bal-
ance between benefits or the negatives are OK for him. Their research however con-
cluded that for most of the participation enterprises the advantages of open innova-
tion processes dominated.

Potential partners for open innovation networks can vary from public sectors
over suppliers, customers to even competitors (Figure 89). During the composition of
the network it needs to be ensured, that, depending on the innovation subject, all
required competencies (social, technical and functional) are well represented.
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how
+ Interface solutions

Public sector
* Subsidies, infrastructure
+ Intermediations
* Laws, directives
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+ Innovative concepts
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+ Industry experience

Customers
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Implementation partner
Test partner

Dealers
* New demand trends
» Competitor activities

Figure 89: Potential partners of open innovation networks
Source: by author based on Herstatt and Nedon (2014)

Thereby co-operations usually are started with the objective to

e bundle strength,

e balance weaknesses,

e benefit from cost advantages,

e minimize risk and

e benefit from (technological) know-how of the partners.

During this process it is important to distinguish routines, organizational and
dynamic capabilities (Heitkamp and Rasmus, 2014). The ability to cooperate consists

of three steps:

e searching for partners: with the intend to identify appropriate partners

e process coordination: with the intend to steer and coordinate all activities
during the cooperation,

e usage of experience: with the intend to benefit from experiences and learnings
made in previous or parallel co-operations.

In literature several models of the open-innovation-approach are being

discussed (Table 11). Some of which focus on partner integration others on the pure
product development process. In the context of this research looking at KIBS in the
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field of energy consulting and energy services, the focus was put on the partner
integration models; five of the mentioned models will be described in more detail.

Table 11 Open-innovation models
Source: by author

pico-job model Blohm et al , 2011
webbased customer interviews Dahan and Hauser, 2002
methodical open product development Kirschner, 2012
integration of customer feedback Schulte, 2006

planning of technological product innovations ~ Brandenburg, 2003

assumed customer requirements Lorenzi, 2003

preventive quality management methods Lesmeister, 2001

collective innovation idea evahiation Schwarz and Hofimann, 2013
partner integration model Rothe, 2015

Corporate Social Innovation (CSI) Stark, 2013

The pico-job model by Blohm et al. (2011) is based on the concept of small
structured tasks offered through agents via the internet. The “customer” handling the
tasks is being motivated by offered benefits (monetary or not). In order to ensure a
defined quality it is possible to profile the “customer”. This model suits a long-term
customer relationship, especially in the B2C business. The disadvantage is, that the
“customer” contribution is motivated by benefits, hence the truth factor cannot be
assured, as the motivation could end-up in participating in as many tasks as possible
in order to create a maximum share in benefits. The advantages of partner integra-
tion are not fulfilled in this model as well in the next concept of the web-based cus-
tomer interview model designed by Dahan and Hauser (2002). This model contains
six methodologies which can be used in the different phases of the innovation pro-
cess and ensure a fast and low-cost access to customer requirements. The objective
here is the direct relation and connection between the customer and the innovation
team. This model requires an existing product concept to be evaluated hence it is not
suitable for new concepts.

The methodical open product development model is also called immersive
product improvement (Kirschner, 2012). It offers interested external partners to con-
tribute with comments to existing products and services in the market. Hereby the
community has access to all provided inputs and information, which they can com-
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ment, evaluate and develop further. The objective is to combine product usage and
product development. The collective innovation idea evaluation model (Schwarz and
Hofmann, 2013) is based on the assumption that the evaluation of innovation ideas is
the main driver for the success of the innovation. The collective knowledge of the
employees and external partners is being used through an attribute evaluation pro-
cess. Out of a defined set of attributes, the interviewees as asked to select three of
them and assign them to the evaluated innovation in process. Through the defined
pool of attributes, a numerical analysis visualized in a matrix will provide a quantifia-
ble prioritized set of internal as well as external feedback.

Rothe (2015) combines in his partner integration model the advantages of
other models with the focus on maximizing the benefit from external process inputs.
This process provides concrete recommendations which are based on the evaluation
of open-innovation-methods through process specific and organization / innovation
specific assessments, reducing the technical and economic risks to a minimum. Knab
et al. (2014) researched cooperative innovation models on the example of the Ger-
man smart-energy market and could prove that this model is well suited for identify-
ing potential economical and societal benefit, for developing cooperative value chain
structures, for planning in complex and uncertain market conditions as well as for
preparing the implementation of new business models (see also Bruhn and Hadwich,
2015).

3.3. Trends of corporate social innovation and their correlation with CSR and
KIBS in the field of energy

In the context of sustainability in enterprises, through the integration of social
topics and external stakeholders, CSR is fastly developing to be an important motor
for innovation in literature also being named as Corporate Social Innovation (CSl).

Through CSI the competitiveness is being complemented by another motivator:
both partners not only are learning from each other but develop in addition new are-
as of experience leading towards innovative social, economic and societal ideas
(Stark, 2013). This model gets the partner integration model to next step/level, as the
partners develop a joint business plan, matching each other’s corporate policies as
well as objectives. Its four elements are visualized in Figure 90.

The inter-sectorial alliance element in Stark’s (Stark, 2013) corporate social in-
novation model hereby reflects the key section for energy service focused KIBS and
practicing a mix of the partner integration model and the open innovation approach
mentioned before.
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Due to the timely delay of impacts and effects, measuring the effects of social
and sustainable innovation is not as easy compared to the traditional variants of
product and technological innovations. By reason of the societal trend towards sus-
tainability however organizations are forced to increasingly integrate CSR (Corporate
Social Responsibility) in their corporate strategies.

Legitimation Sense making

Management system Leadership /Engagement

E « Structural and process oriented » Teamwork
= organisation + Commitment
- 2 .
£ « Key processes *  “the special”
*  Accepted rules
Corporate Social
innovation
= Results / Accountability Inter-sectorial alliances
£ « CSR / sustainability reports » Open innovation
ﬁ + Social and normative expectations + Stakecholder management
@

+ Social innovation projects

+ Mid- and long-term cooperation

KIBS -
open innovation approach

Figure 90: Corporate social innovation and energy service KIBS
Source: by author based on Stark (2013)

By understanding enterprises as part of the society and creating societal value,
CSI (Corporate Social Innovation) adds the citizens as organization to the open inno-
vation model, developing CSR to the next dimension of responsible and accountable
business management (Figure 91).

As outlined before, innovation is traditionally the key of success for enterpris-
es, in today’s development phase represented by social innovation, pushing the inno-
vation process using the open innovation approach towards a trend creating added
value for society and economy (Osburg and Schmidpeter, 2013). Innovation and en-
trepreneurship are especially linked with small businesses, where most of the KIBS
focused on energy services operate (Sahut and Peris-Ortitz, 2014). Innovation there-
by is not to be understood as a given feature of entrepreneurship; instead both must
go parallel in order to allow innovation to develop. Small and medium business en-
trepreneurs present an important and very special role in the economy.



120 3. Today’s approaches of innovation in the context of sustainable energy strategies
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Figure 91: Enterprises in the society
Source: Osburg and Schmidpeter (2013)

Besides creating a relatively high level of employment and productivity in-
crease, they also originate, produce and market high-level innovations; and this more
efficiently and spending less R&D than their larger counterparts (Praag and Versloot,
2007); good examples in this context are innovative products increasing the efficiency
in wind turbines, such as innovative clutches, slip rings, etc. (Weber, 2015c). The mo-
tivation for innovation in the energy sector is higher, the higher the energy price,
hence a high energy price can also be interpreted as being good (Nitsch, 2015). Con-

cluding, innovation can find a smart source in its “sustainability sweet spot” (Figure
92).

stakeholder
interest

organisational
interest

sustainability
sweet spot

innovation

+ improved and/or new products or services

+ improved and/or new processes

+ new markets

+ improved and/or new business models

* improved and/or new management and reporting systems

Figure 92: Sustainability sweet spot
Source: Grieshuber (2015)
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In this context social questions can be used as learning laboratory in the pro-
cess of identifying new requirements and to develop based on those solutions for

new and/or existing markets. Altenburger (2015) refers to this model as Corporate
Social Innovation (CSI).



4. Actual evolution of the energy economics in Germany

4.1. Factors influencing the energy economics surroundings

4.1.1. The Europe-2020-Strategy and its relation to sustainable energy strategies

Following the Lisbon strategy, the Council of the European Union approved the
Europa 2020 strategy back in June 2010. Aiming at increased growth and employ-
ment in Europe, innovation, research and development are important elements.
Based on the three priorities of smart, sustainable and inclusive growth, several tar-
gets and lead initiatives are designed to support its successful implementation (Figure

93).
Smart Increasing combined public and private Innowvation Union
growth investrment in R&D 1o 3 % of GDP Youth on the
Reducing school drop cut rates to bess than 10% A diital fa floe £
and increasing the thace of the population aged .
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Inclusive Increasing the employment rate of the An agenda fior new skills and joba
growth popedation aged 20 to 64 10 at least 75 % Exropesn plsiionm agsinst poverty and
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Figure 93: Europe 2020 strategy’s key priorities, headline targets and flagship initiatives
Source: ***eurostat (2015)

The relation of the five defined headline targets is visualized in Figure 94. The
solid lines show direct the dotted lines indirect relationships and interaction. The dot-
ted link between the “climate change and energy” and “poverty and social exclusion”
objectives was added by the author, energy prices for instance certainly have a direct
impact on consumers and as such can result in poverty. “Sustainability, climate
change and energy” represent essential element of the European 2020 strategy (high-
lighted in Figure 94). By 2020, the greenhouse gas emissions are to be reduced by at
least 20% compared to the 1990 levels. The share of renewable energy in the final
energy consumption is to be increased by 20% and the levels of energy efficiency are
to be increased also by 20%.
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Figure 94: Europe 2020 strategy headline targets and their interlinkages
Source: by author, based on ***eurostat (2015)

These growth targets are to be realised by focusing on developing an innova-
tion and knowledge focused, resource efficient and competitive economy. The chal-

lenges in the field of energy in this context are on smart cities and communities, mo-
bility, low carbon energy (renewable energy) as well energy efficiency. The field of
energy efficiency addresses five main areas:

o

Buildings and consumers (critical elements are here increase of the en-
ergy performance of existing buildings, new energy efficient buildings,
construction skills, consumer engagement and the “leading by example”
function of the public sector)

Heating and cooling (critical elements here are technology for residen-
tial and industrial district heating and the boundaries and against re-
newable energy solutions)

Industry and products (critical elements here are innovation through
“mass market” as well as in the industry, heat recovery, reluctance to
join efficiency networks and clusters)

Financing sustainable energy /critical elements here are the attractive-
ness of investments and short ROI requirements, integration of “soft
factors” in to business case calculations and implementation of life-
cycle-cost calculation)

Transport and mobility (critical elements here are the implementation
and support (infrastructure) of alternate drive systems (i.e. e-mobility),
alternate transport systems such as car sharing etc., extension of public
“green” transport)
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A key element with regard to industry and product is the insurance of the im-
plementation of the EU product and process energy efficiency legislation and
defined industry norms.

4. 1. 2. Industry norms in the context of energy efficiency

Energy management and the ISO 50001 industry norm

The industry norm ISO EN DIN 50001 defines energy management services
globally. The services in this sector comprise energy management systems for pro-
duction processes, buildings as well as for combinations of both, software develop-
ment, evaluation and measuring of energy consumption data, concept development,
installation of energy management systems and certifications as well as consulting
(Prognos et al., 2013). According to a study the number of 3,240 certified energy
management systems was registered by March 2014 in Germany. This reflects around
1% of the registered enterprises registered in Germany at that time (***BMWi,
2014c). The details of the energy management systems are referred to throughout
the document.

Energy audits / Energy consulting and the DIN EN 16247 industry norm

There is no central register administering consultation services in Germany. In
lieu thereof a variety of databases is on the market for energy consultants and audi-
tors to register. As being independently operated, some of them concentrate on cer-
tain sectors such as industry, or buildings, others combine several. Consequently, one
searching for a consultant is being challenged during the process of identifying a qual-
ified energy efficiency expert. With the beforehand mentioned implementation of
the EU Energy Efficiency Directive, two databases operated by German authorities in
charge of managing the energy audit process (BAFA and dena), developed to be the
place to go to find a qualified energy expert. Prior being listed in these databases,
energy consultants and auditors had to proof qualification and experience following a
clear set of requirements. In addition, only these auditors are, according to the EU
Energy Efficiency Directive, accredited to apply for governmental subsidies support-
ing the execution of energy efficiency measures of their customers. On top and under
certain conditions, their consultation service is proportionately being subsidized by
the government. (***BAFA, 2015e).

During an energy audit, information of the actual energy consumption profile
of industry processes, buildings, and/or industry sites is being systematically collected
in order to quantify potential energy efficiency measures. In a next step, these need
to be evaluated and the results are to be summarized in a specific report (***BMWi,
2014c). Energy audits are also obligatory requirement prior installing certified energy
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management systems according to the DIN EN ISO 50001 industry norm. Details for
energy audits in general are defined in the DIN EN 16247-1 industry norm.

4.2, The chronicle of the German energy transition

The energy economy globally undergoes currently a major change. It started
2011 in Germany with the “Energiewende”, a very complex strategy for a compre-
hensive energy transition (as the roadmap Figure 95 illustrates) and is meanwhile also
on focus in France and the United States of Amerika, with President Obama’s “Clean
Power Plan”, announced 1% of August 2015.

GESAMTUBERSICHT ENERGIEWENDE

Figure 95: Complexity of the German “Energiewende” roadmap

Note: This is an exemplary schematic illustration by ifeu, Fraunhofer IBP & university of Regensburg -
the details are not important here, the charts intention is to illustrate the complexity of the process
“German Energiewende”, Source: Niederhausen and Burkert (2014)

In Germany, the call was to leave fossil and nuclear energy supplies and change
them into a sustainable, renewable energy production in the sectors heat, mobility
and electricity (Weber, 2015). Germany is so far the only nation worldwide walking
such a radical path in such a short timeframe. By that, Germany is called the testing
laboratory for the reorientation of its entire energy system. The objectives for this
energy transition are:
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a. climate protection and counter fighting global warming by reducing
greenhouse gas emissions. With energy efficiency measures being a vital part
of the plan and

b. reduction of the risky nuclear power production (environmental and social
sustainability) and

c. use of sustainable energy resources.

The push for energy savings (example: building insulation), improved energy
efficiency (example: shifting towards LED lighting) and renewable energies are hereby
vital parts of the energy transition; smart meters and smart grids are also crucial ele-
ments in order to achieve successful and effective load management.
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04/12: Energy transition platform
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renewable energy law
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05/30: German
Nuclear Exit 2022
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06/07: Elections to the
German Bundetstag

10/10: Proposal for new novel
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Figure 96: Chronicle of the German “Energiewende”
Source: author’s design

The energy transition in Germany started originally long before the nuclear ca-
tastrophe in Fukushima (Maubach, 2014). The EU policy for the privatization of the
power industry was implemented into the national law already in 1997 (Kemfert,
2013).

After that, several changes such as separation of power production from grid
management were implemented. This was already a major paradigm shift of the tra-
ditional power supply (Weber et al. 2014).

Following that, the German government decided in 2009 to develop a national
energy concept (Sohre, 2014). This plan was put on action one year later (Figure 96),
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when for the first time, the German government presented a long-term strategy for
its energy transition (Weber, 2015).
This plan includes:
a. a)the exit from nuclear energy,
b. b) expansion of the renewable energies and
c. c¢) most important measures for the increase in energy efficiency and the
reduction of the emissions of greenhouse gas.

The directions called out by the German government were based on several
studies and scenarios, carried out by several nameable scientific institutes such as
Prognos AG, gws, ewi, the Institute for ecology and others. In combination, these ex-
plain and state the context of a successful execution of an energy transition in Ger-
many. Most of those were commissioned by the ministries of finance (BMF), econo-
my and energy (BMWi) and environment (BMU) (Solorio et al., 2014) (Figure 97).

Literature Research

* ecomomical feasibility  « Impact of * Electricity price
energy transition climate change development
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* model increased national
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. . & energy economics energy
* Sponsoring, leadership and o udits
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transition” with enterprises TRS

Own contributions and studies

Figure 97: Literature research and own contributions
Source: by author

These studies acknowledge the feasibility of the energy concept of the German
government (*** Prognos et al., 2010) confirming that based on the current technical
knowledge a switch away from nuclear and coal dominated energy supply to a pro-
duction of primary energy through renewable resources by 2050 is technically doable
(Wosnitza and Hilgers, 2012).
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Compared to other energy sourcing strategies, the studies also confirm this
process to also be beneficial to the national economy (Weber, 2015), with a maxi-
mum effect to be achieved if the “energy transition” and measures for the protection
of the environment would be performed simultaneously (*** BMU, 2013).

The economic as well the technological feasibility of the objectives defined in
the energy concept were also confirmed by additional studies from different spon-
sors. Some of which confirmed the feasibility of switching to 100% renewable energy
production (the Federal Office of Environment, the German DLR, and the Govern-
mental Expert Commission Environment SRU).?

After the Fukushima incident in March 2011, the German government had all
German nuclear plants undergo a stress test. Two months later, in May of the same
year, the shutdown of the nuclear power plants until 2022 and the systematically de-
velopment of the renewable energies were announced by the government (Bardt and
Kemperman, 2013). In the context of this development, the public became strongly
sensitized for sustainable energy production which increased the expectations from
the end-consumers towards the energy suppliers and sustainability in general (Wal-
likewitz and Schymczyk, 2015; Schleer, 2014).

The advanced pull-out from nuclear power was researched in detail, supple-
mentary pushed after the reactor disaster of Fukushima. Securing grid stability and
electricity supply at a high quality level were the most important elements investigat-
ed, besides greenhouse gas development, electricity costs and projected electricity
imports (BET, Okoinstitut e. V., ZNES, Greenpeace, R2B Energy Consulting)".

All these studies confirmed that the replacement of nuclear power supply in
Germany can be rapidly compensated by the capacities of existing and planned fossil
and renewable energy power plants together. Of course there would be challenges
following such a path, these however could be addressed through grid expansion and
modernization of the grid infrastructure (Weber, 2015).

Since then, the renewable energy law underwent several changes concerning
the support for renewable energy plants (see also Marin, 2013). During the following
years, the feed-in-tariff system underwent several minor changes coming along with
a debate on high electricity prices. The EEG 2.0 (major change to the renewable ener-
gy law in Germany) was debated heavily and after a few modifications passed parlia-
ment approval on August 1%, 2014 (***BMWi, 2014a; 2014b).

3 xkx Okoinstitut e. V. & Prognos, 2009; *** SRU, 2011; *** DLR, Fraunhofer IWES, IfnE, 2010; ***
Umweltbundesamt, 2010; *** Bundesregierung, 2010; *** SRU, 2013; *** ZNES, 2011;

4 xk% BET, 2010; *** ZNES, 2011; *** Greenpeace, 2011; *** R2B, 2011; *** Okoinstitut e. V., 2010
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4.3. The impacts of the changes in energy strategies to the German business
sectors

Throughout the early years of the changes in the German energy economic sys-
tem, the German labour market for green technology employed already 1.4 mil peo-
ple in 2011 with renewable energies and energy efficiency as the main drivers and
rising stars in the job market (Figure 98), a booster for an economic growth and em-
ployment not only for the energy sector (***BMU, 2012a; Blazejczak et al., (2010).
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Figure 98: Job creation in the German green tech sector 2011
Source: Wiehl (2014)

Since 2013 company insolvencies and increasing unemployment resulted from
the political decisions during the outer years (***BMU, 2013; Bardt and
Kempermann, 2013). The high electricity price in combination with falling feed-in-
tariffs caused a major competitiveness issues for the German renewable energy sec-
tor (Weber et al., 2014). With the given uncertain und unstable political framework,
investors and banks were reluctant to provide necessary funds for new projects,
hence the market slowed down almost to zero, as study confirmed (***1ZA, 2013).
However, a recent study by the DIW (German Institute for Economic Research)
confirmed, that the chances of success especially for knowledge intensive business
services, as many can be found in the energy efficiency sector, are improving (Figure
99) (***DIW, 2015; ***BMU, 2015).
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Respective laws pushing for energy efficiency activities were also installed. For
enterprises considering applying for refunds on electricity and energy taxes, since
2013, energy management systems became mandatory. This concept was intensified
as of 2015 by the obligation to perform true energy savings by the participating com-
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Figure 99: Energy efficiency measures: impacts on employment in Germany
Source: *** BMU (2015)

While larger companies usually have the capacities, means and financial re-
serves to take such changes one way or the other, small and medium sized enterpris-
es (SMEs) are struggling to handle such changes in their running cost. Also exceptions
to energy taxes are often enough applied to large companies, so SMEs usually cannot
benefit from (Weber, 2015).
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Figure 100: Development of the average electricity price for the German industry
Source: by author, based on data from *** bdew (2013)
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The development of the averaged electricity price for the German industry is
described in Figure 100. There, the top section of the bars in indicate the share of the
EEG-allocation® in the electricity price. After 2013, the increasing trend of the EEG-
allocation continued (Bardt and Chrischilles, 2014). Besides the EEG-Allocation, there
are several other fees which howver have smaller share in the price structure, such as
licence fee, KWK-G® and the §19-allocation’ (***IHK, 2014; Scheffler, 2014; Mdiller et
al., 2013)

One key element for enterprises to be competitive is price competitivness on
one hand of their produced products or offered sevices, on the other hand of the
purchased products and goods. The latter ones are influenced by transport cost,
production cost, distribution cost, labour cost as well as energy cost (whereas
transport, production and distribution cost also depend on energy cost). In case the
competitiveness cannot be assured on the long-term, the business will have to be
terminated (Bureau et al., 2013).

The price and EEG-allocation discussion usually is missing a complete inclusion
of historical and current subsidies. While renewable energies are being blamed for
being the origin of the high electricity prices (a fact also confirmed in Spain by Costa-
Campi and Trujillo-Baute, 2015), as their development is being subsidized through the
feed-in tariff-system, the public discussion tend to forget, that coal and nuclear
power were subsidized during their development also (Bardt and Kempermann,
2013). However, their subsidies were coverd invisibly to the consumers via “normal”
taxes, whereas for the coverage of the renewables subsidies, a specific fee was
invented, visible to every person as part of their monthly electricity bill (***FQOS,
2013; 2015). As shown in Figure 101, the development of coal and nuclear power in
Germany was by far more subsidized, than any other energy production technology.
In addition, there is another factor often forgot which needs to be added to the dis-
cussion covering future subsidies: not included here are the costs for neither dis-
mounting the fossil and nuclear power plants nor the final storage of the nuclear fuel
elements — these will heat up the price and subsidy discussion in the close future
(Brunnengraber et al., 2014). Any renewable power plant in Germany however by law
has to include any dismounting cost in the original business case already.

® EEG-allocation: with the introduction of renewable energies in Germany, the EEG (law for renewable ener-
gies) defined the feed-in tariffs. The EEG-allocation was introduced in order to finance the feed-in-tariff sys-
tem.

® KWK-G = subsidy for combined power and heat production

7 §19-allocation = subsidy for energy intensive enterprises to compensate for the grid access fee
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Figure 101: Cumulated governmental subsidies for the electricity sector 1970-2014 in bn Euro
Source: *** FOS (2015)

Whilst the German industry was faced with electricity prices at an
uncompetitive high level (Sundt and Rehdanz, 2015), their competitors in bordering
countries such as France and the UK could benefit from a much lower price level,
realized mainly through subsidized nuclear power (Bureau, et al., 2013; Weber et al.,
2014).

This debate of energy price levels however should be seen in the right context
(Bureau, et al., 2013). Energy prices are composed of several components. On one
hand there are fixed and direct cost resulting from the production process. In
addition we find add-on-cost, such grid usage cost, general taxes, VAT (Value Added
Tax), and various additional fees and allocations (***BMWi, 2013; Kichler, 2013).
Artificially controlled and regulated electricity prices are representing a wrong image
of the real cost situation though (Bardt and Chrischilles, 2014). As a consequence,
business decisions, based on wrong real assumptions, cause trouble, once the
framework is being changed. In addition, regulated price levels will be guiding to
inefficient energy sourcing decisions as well false decisions related to whether or not
perform any energy efficiency measures (Weber et al., 2014).

These energy price level for the German industry was strongly debated in the
context of uncompetitivness in comparison with the energy price levels within
Europe. A comparison of the electrity tax level which was undertaken by the BDI
(German association of the industry) in 2011 (***BDI & VCI, 2011) proofs a
substantial disadvantage in electricity tax for German enterprises within the
European context (Mare et al., 2013). As a result and to avoid overstressing German
companies, the Federal Government in Germany approved exceptions from the EEG-
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allocation for those companies proofing a large electricity consumption and facing
international competition, in the 1st half of 2015, more than 2,000 applications were
registered (Table 12).

Table 12 Applications in 2015 for exceptions from the EEG-allocation in Germany
Source: *** BAFA (2015)

Germany 2014 2015
(by July 2%
Applications 2461 2,268
thereof producing industry 2331 2,138
thereof rail transport 130 130
Requested points of consumption 3.404 3,09
Requested amount of current [GWh] 116,47 117,011

Companies and public consumers which were not benefitting from this regula-
tory however had to compensate the financial value of these exceptions. After the
European Commission opened a case against the German government the guidelines
had to be slightly adjusted (Weber, 2015).
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Figure 102: Electricity prices in Europe by consumption clusters 2013

Germany and Romania highlighted
Source: by author based on data from *** AHK Germany-Romania (2013)
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Enterprises in Germany are impacted by changes due to the energy transition
some time already. These changes are to some extend caused by adaptations of the
energy system to the increasing share of volatile energy sources such as wind and
solar power. As laid out earlier these impacts are mainly due to increasing energy
prices. The main drivers in that context are increased taxes and additional fees (Bardt
and Kempermann, 2013; Bardt and Chrischilles, 2014). Besides these direct effects
also indirect effects by the changes in the energy economics can be identified. As the
German industry is characterized by a wide structure and intensive supply relations, a
high level of work sharing is possible.

by author design based on data from *** statista (2012) and *** bdew (2013)
The price discussion on the other hand often leaves an important element un-

addressed: the motivation function high prices can have for a trend-change towards
reduced electricity consumption and an increased push for energy efficiency
measures (***FOS, 2013).

Comparing electricity prices, large, middle and low consumption are to be dis-
tinguished. In Germany and Romania for example, for low consumers (left bars in
Figure 102) the electricity prices in Germany 2013 were more than double (220%) of
the Romanian level. This is to a large extent a consequence to the exception regula-
tions from the EEG-allocation for large consumers in Germany described earlier with
consumers, not benefiting from an exception, counterbalancing the resulting financial
gap (Bardt and Kempermann, 2013). For the large and middle consumers, price dis-
crepancies are not such drastically. However, German companies still face a more
than 50% higher electricity price compared with Romania (Weber, 2015).

In the context of production cost for electricity, renewable energies in Germa-
ny benefit from an obvious cost advantage versus the fossil power plants
(***Fraunhofer ISE, 2013). However, caused by the merit-order —effect, this lower
cost benefit is resulting in a higher end price for electricity to the consumer (***ewi,
2012), (***FOS, 2013).

The gas sector faces a similar situation as the electricity price levels, with the
German industry facing price standards double as high as for example the Romanian
industry (Weber, 2015). This effect is illustrated by the horizontal line in Figure 103.

Such work sharing concepts are realized by enterprises on one hand focus on
their core business and intensively involve Knowledge Intensive Business Services
(KIBS) for special activities in their value chain on the other hand, especially for ener-
gy intensive enterprises. Consequently there exist very intensive relations between
enterprises and the KIBS. Detailed information on KIBS can be found in chapter 1.3 of
this document. Especially energy intensive enterprises are in that context crucial for
the competiveness and the success for their KIBS partners. This competitiveness is to
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a good portion driven by the capacity for innovation of KIBS (refer also to chapter 3.3
of this document). As Bardt and Kempermann (2013) found out, that around 70% of
the specialized companies rates the capacity of innovation of their partner companies
as very important.

16
14

12 +

10

gas price In Euro { G

a (=) (=]
! L

(]

0 - T . \ : ‘
Germany Hungary EU27 Bulgaria United Romania
Kingdom

Figure 103: Gas prices in selected European countries

2013 (w/o VAT), highlighted for Germany and Romania
Source: by author based on data from *** AHK Germany-Romania (2013)

In a market with changing energy prices, the shift away from the traditional
nuclear and fossil production towards a decentralized production of renewable ener-
gies, the mentioned price discussion is in particular important for energy producers.
In this context it is important to understand, that in Germany private persons are the
main drivers of the decentralized power production, mainly through installation of
photovoltaic systems on the roofs of their own houses or through shareholdings in
larger photovoltaic power plants and wind farms, being realized through coopera-
tives. This is mainly due to the inaction of the big power producers mainly neglecting
the trend development towards “green” energies during the recent years. Nowadays
however a trend-shift can be observed with large power producers changing their
portfolio from meanwhile unprofitable fossil and nuclear towards a renewable power
production. In consequence, as a recent study revealed, this is one consequence of
the negative trend in the profit of the traditional energy production is of huge con-
cern of the energy producing industry (***ewi, 2014a; ***F(QS, 2015a).

Of bigger concern however is the aforementioned political uncertainty with-
drawing the planning base for future business decisions and investments (Figure
104), especially as the fossil and nuclear energy producing industry due their high
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investments for new power plants, require a stabile framework (***acatech, 2012).
Recent press reports describe the efforts of the large power producers in Germany in
separating their nuclear and coal business (Wpper, 2016).

30%
B 25%
Z
220% +— ———
Z
215% 00—
-5 0,
o 10% +— ——
% % +— — — —
0% T T . : )
3 o & D
& & ¥ & & o P
& & &F & E & &
o o & & &
& o & L. ) R
QQ N A& < e &
> & » > & &
' & > Py ™ S
o ) N % -\‘\o" &
\\ ) Q\J \-L o
%) < L = o
N > < . K
& > &% oF
'\\“D & oul <
o :
& & &8
oa i
&S g
Q
Kind of challenge

Figure 104: Challenges for power producers in Germany
Source: *** ewi (2014a)

During the process of reducing CO,-emissions, reduced energy consumption
through increased awareness and sensitivity in the use of energy which can be real-
ized by employee training is one option. Another option in this context is the installa-
tion of energy efficiency measures, energy audits and energy management systems
(Weber et al., 2014). Those are especially important in the context of the Germany
energy transition, the “Energiewende” (Ziesing, 2014).

According to a study from McKinsey, since the year 2000, CO,-emissions and
primary energy consumption in Germany increased, whereas the electricity consump-
tion could not be reduced enough. Only six out of the fifteen researched indicators
are rated realistic (***McKinsey, 2014):

e Development of the photovoltaic grid

e Reduction of the blackouts per year

e Securing the power reserves

e Grid development

e Preservation and development of employment in the renewable energy

industry
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e Preservation and development of employment in the energy intensive industry
e The remaining indicators however are “behind target” of which:

e CO,-reduction

e Reduction of primary energy consumption

e Reduction of electricity consumption

e Development of wind off-shore

e Reduction of the EEG-allocation

e Stability/reduction in electricity prices (households and industry)

e Reduction in necessary interferences for grid stability

Once updating their study in March 2015, McKinsey found out, that in general
there is slightly a positive trend, however, a change in trend is not visible yet
(***McKinsey, 2015).

The requirements for reduction of the CO,-emissions in the energy economics
will not be possible by energy efficiency measures alone. The use of energy efficient
technologies can help to reduce the emissions of technological processes. The objec-
tive is only reachable with a parallel transition of the energy system towards renewa-
ble energy sources (Rest, 2011).

4.4. Gaps to be filled through additional research for sustainable energy strate-
gies

Changes in the energy economics come along with pros and cons. Consequent-
ly there is a high level of uncertainty in the industry, mainly driven by the increasing
trends for energy prices. There are new business opportunities which promise op-
tions for growth. The group which is foreseen to benefit the most of these is the
knowledge intensive business services (KIBS). On the other hand, there is a high level
of risk, mainly for the energy intensive enterprises. As both are steadily tied to each
other, risk also occurs for the entire market by potential migration of energy inten-
sive enterprises to low energy price countries, as their innovation potentials would
then also be gone.

The increasing level of Europeanisation of the energy and electricity politics is
another crucial element in this context. The promotion of renewable energies as one
core element of the energy transition can only be successful, if being jointly managed
with the use of energy efficiency potentials. In that context, it needs to be mentioned
that energy efficiency potentials not only focus on electricity but also on the even
bigger heat market.
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Nevertheless with the ongoing changes in the energy systems, there is a strong
demand for further study on this subject. In that context, the responsible department
at the German Ministry for economy and energy started a large field research con-
tacting all energy auditors in Germany for respective feedback on the audits per-
formed so far. Questions asking for feedback on the willingness of the enterprises to
cooperate up to topics regarding the time frame required for one audit and finan-
cials. The results can be expected towards the end of 2016. On the other hand further
research is required in order to better understand the energy systems, their changes
and effects to enterprises in the European context.
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5. Study on the opinions of enterprises regarding the evolution of
the energy sector

5.1. General context of the research

Reading through and analysing all the studies and researches performed so far,
there was no investigation regarding the correlation between changes in the energy
system and its impact on the industry that could be identified. Filling this gap, starting
2013 through 2015 annual field surveys were conducted with the support of the As-
sociation of the German Chambers of Commerce and Industry — DIHK®. The field sur-
veys were executed using questionnaires with specific questions related to the ongo-
ing changes in the energy economics and the resulting effects to the enterprises.
More than 2,100 answered questionnaires were received and analysed for each year
(Table 13).

Table 13 Questionnaires overview
Source: by author

counfry Germany Romania
vear 2013 2014 2015 2013
sample size [n] 2,394 2,193 2,174 103
shares 100% 100% 100% 100%
industry 40% 42% 42% 64%
construction 4% 4% 4% 8%
service 17% 16% 15% 18%
trade 39% 38% 39% 10%

In a next step, the data analysed in 2013 and 2014 was compared in order to
identify potential trend developments. Selected elements and key findings from
2013/2104 were evaluated also in 2015. In addition in 2015 also new questions were

8 DIHK: Deutscher Industrie- und Handelskammertag (DIHK, 2014), represents a total of eighty Chambers of
Commerce and Industry in Germany and covers hereby for more than three million entrepreneurs in com-
panies of all sizes in Germany.

© Springer Fachmedien Wiesbaden GmbH 2018
G. Weber, Sustainability and Energy Management, Sustainable Management,
Wertschopfung und Effizienz, https://doi.org/10.1007/978-3-658-20222-4_6
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added in order to reflect the actual political and economic situation. The surveys
were conducted in June of each year in Germany (Weber, 2015). A second field sur-
vey was performed in 2013 with the support of the German-Romanian Chamber of
Commerce and Industry (CCl), Bucharest, contacting Romanian enterprises. The ob-
jective was to collect data, comparable to the set of data received from the enter-
prises in Germany.

This data was to be evaluated and compared in order to find out whether en-
terprises in Romania and Germany assess changes to the energy system / energy
economics differently. For that reason, this questionnaire contained the same ques-
tions as being used in the German survey. Due to the lower number of member com-
panies of the CCl in Romania, 103 usable questionnaires were received.

In a next step, the feedback from the German and the Romanian enterprises
were compared (Table 13). The comparison of the feedback of Romanian and Ger-
man enterprises was especially interesting, as the companies in both countries face
different business environment & frames. In addition both countries have to manage
different challenges of their energy systems.

Nonetheless, both countries are member states of the European Union and
therefore underlie the same legislation background.

5.2. Objectives and research methodology

The literature offers a variety of techniques for the data evaluation®, distin-
guishing qualitative or quantitative research elements. For the presented research
the quantitative methodology (Koch, 2012) was used, analysing the collected data
using the methodology of the one dimensional frequency scale. The objective was to
identify the focus areas, the enterprises identified as important elements coping with
the changes in the energy economics (Table 14; Weber, 2015).

The feedbacks received through the questionnaires were evaluated and rated
on a four point Likert Scale (Christof et al., 1999) ranging from don’t know (1) to in-
creased (4) (Weber, 2015). The determined frequencies usually are visualized through
bar diagrams, frequency polygons, pillar diagrams or circle diagrams (Herrmann et al.,
2000).

9Koch, 2012; Herrmann et al., 2000; Olbrich et al., 2012; Christof et al., 1999; Grunwald et al., 2012; Altobelli at
al., 2011; Homburg et al., 2009; Wohe, 1986; Kotler, 1982
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Table 14 Overview descriptive analysis methods
Source: by author based on Christof and Pepels (1999) and Herrmann and Homburg (2000)

uni-variate data analysis | bi-varaite data analysis | multi-varaite data analysis

- localisation parameter
frequency - dispersion parameter
analysis - form parameter
- concentration parameter
- contingency analysis | - varaiance analysis
dependency - regression analysis - discriminant analysis
analysis - contrast group analysis
- conjoint measurement
- correlation analysis | - factor analysis
correlation - coefficient of determin| - cluster analysis
analysis - multidimensional analvsis
- causal analysis

For this research the relative frequencies [p;] of the selected elements and
their related subcategories were calculated on basis of the absolute frequencies [n;]
and the sample size [n]. This calculation was performed following the context of
pi=n;/n
and transferred into visual bar diagrams for interpretation (Weber et al.,
2015a).
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Figure 105: Example of a causal model graph
Source: *** Gabler (2014)
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In a next step, correlations were analysed, in order to identify correlations of

the single elements researched in the questionnaires. These were proofed using
causal relations and verifications (Weber, 2015). Causal models represent the correla-
tion respectively the assumptions of cause-and-effect chains. Usually they are illus-

trated using graphs visualizing the causal as outlined in Figure 105.

[ A) General questions related to the enterprise

("« Branchof activity

* Share of energy and electricity cost

* Number of employees

\ * General judgement of changesinthe energy economics

[ B) Evaluation of the general framework in energy economics

* Energy price levels and variations
* Energy savings

*  Supplysecurity

\* Competitiveness

C) Company reactions to changes in the energy economics

ﬁ'ltemal Measures

* Energy supplychange

* Long-term supply contracts

* Sourcingat the electricity exchange
* Sourcingof renewable energy

* Protection from blackout

* Own energy production capacities

\- Increase of energy efficiency (with specific more detailed questionsin addition])

A

( External Measures
* Increaseinresearch and development

* Development of new business segments

* Development of new markets

* Development of new efficient products

* Sourcing of new efficient pre-components

* Transfer of higher energy costto the customer
\- Shifting production abroad
-

\

L

Political Measures
« Several specific questions related tothe politicalenvironmentand support

s

Figure 106: Logic of the questionnaires
Source: by author
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The logic of the questionnaires

For both countries and all evaluated years, the questionnaires used were struc-
tured according to the same, comparable, principle logic. The (A)-section of the ques-
tionnaires asked for general data of the enterprises, hence clusters on branch, size
etc. could be developed. The (B)-section was designed to have the interviewees as-
sess selected items on the general framework of the energy economics affecting their
business and competitiveness.

Finally section (C) was designed in order to investigate in measures and activi-
ties, the enterprises are planning or using in order to counteract the changes coming
from a changing energy economics environment. Several of these elements (marked
with * in Figure 106) were further detailed in sub sections. In addition, the question-
naires asked to vote on the appreciation of selected political measures (Weber, 2015;
Weber et al., 2014; 2014a; 2015).

For 2014 and 2015 new questions were added in order to reflect the constantly
changing political, legal and economic framework of the energy system in Germany.
Those questions, i.e. related to energy audits (sector: energy efficiency) were sepa-
rately analysed and evaluated.

The research instrument’s background
The data collected was analysed and evaluated in three blocks:
e German and Romanian enterprises in 2013
e Trend investigation of selected sections in German enterprises 2013 -2015
e Correlations between the selected sections within Germany as well as
between the two investigated countries

The data was analysed using constantly the same clustering model, exemplari-
ly explained below using block “German enterprises 2013 versus 2014” (Figure 107):
(Weber, 2015)
e 2013 companies in general;
e 2013 companies clustered according to their size;
e 2013 companies clustered according to their branch;
e 2014 companies in general;
e 2014 companies clustered according to their size;
e 2014 companies clustered according to their branch;
e Comparison between 2013 & 2014 companies in general;
e Comparison between 2013 & 2014 companies clustered according their size;
e Comparison between 2013 & 2014 companies clustered according to their
branch.
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Figure 107: Three-dimensional clustering methodology
Source: by author based on his research

For the analysis of the remaining blocks, following adaptations were intro-
duced in order to reflect the changes focus of the evaluation group:
e Block “German and Romanian enterprises in 2013”
o The z-axle (period) was replaced by country
o ltem “Germany “14” was replaced by Romania
e Block “Trend investigation of selected sections in German enterprises 2013,
2014 and 2015”
o Item “Germany “15” was added to the z-axle (period)

(5]

3. Research results of opinions of selected German enterprises regarding the
evolution of the energy sector

All in all, three waves of questionnaires were performed with German enter-
prises in the years 2013, 2014 and 2015. The data collection and analysis followed the
same principles as in the previous waves in order to ensure data comparability
(Figure 108). Based on the analysis of three consecutive years with similar sample
sizes (2013: n=2,394 / 2014: n = 2,193 / 2015: n= 2,174) first indications for potential
trends could eventually be visible.
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Number of
[ 09 ][ 10-19 ][ 20-249 ][250-499 ][500-999 ][ > 1.000 ] employees

Figure 108: Three-dimensional clustering methodology
Source: by author based on his research

5.3.1. General data

A first analysis of the questionnaires referred to the share of branches of the
responding enterprises in the researched years (Figure 109). In all three years of the
project, the industry and service sectors dominated with around 40% each the num-
bers returned questionnaires, followed by trade with around 15% and construction
with around a 4% share. There were no significant changes between the years found.
The minor increase at the industry sector was reflected in a loss of the trade sector.

Share of responses
o
(=1
d
=
i

10%

0% -

industry construction service trade
Selected branches
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Figure 109: Membership of the respondent enterprises in Germany to selected branches
Source: by author based on his research

In terms of company sizes, in all three years, enterprises with 20-249 employ-
ees dominated with around 45% the scene. Adding the smaller company sizes the
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SME sector shows an average of around 70% of the participating companies (Figure

110).
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Figure 110: Share of the respondent enterprises in Germany according to the number of employees
Source: by author based on his research

5.3.2. Impacts of energy price factors and challenges in the field of energy to the
enterprises

The share of the energy cost on the overall turnover (Figure 111) was almost
equally spread in the given ranges (0-2%, 2-4%, 4-14%), whereas the group of >14%
was only around one third compared to the other 3 groups.

40% Electricitv cost Energy cost total
%

w
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noinput 0-2%  2-4% 4-14% =14% noinput 0-2%  2-4% 4-14% >14%
Share of cost in the overall turnover

oOCY2013 @cCY2014 sCY2015

Figure 111: Share of energy costs in general, as well as the electricity costs in the overall turnover of
the respondent enterprises
Source: by author based on his research

There was no significant difference between the evaluated years that could not

be identified (Weber, 2015).
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Whereas the share of electricity cost on the overall turnover however shows a
strong focus around 46% in the 0-2% range, the shares of the remaining groups were
mainly in the same range between 14% and 19% (Figure 111). Also here no significant
changes during the evaluated years could be found, with the exception of a slight in-
crease on the importance of the electricity cost from 2014 to 2015.

In order to go further into detail, the importance of the development of the
following factors during the last twelve months was analysed:

e The financial amount of electricity prices;

e The financial amount of energy prices;

e The variation of the energy prices;

e The energy savings;

e Interruptions in the electricity supply;

e Interruptions in the gas supply;

e Concrete problems with the supply security;

e The amount of financial impact in case of production disturbance.

Completing the analysis, the interviewees were asked to judge the conse-
quences of changes in the energy system and economics to the competitiveness of
their enterprises (Weber, 2015).

The importance of the financial amount of electricity and energy prices
From 2013 to 2014 the importance of the electricity price reduced slightly.
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Figure 112: The importance of the electricity and total energy prices for the respondent enterprises
Source: by author based on his research
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From 2014 to 2015 however a string shift towards an “unchanged” and “de-
creased” importance could be observed.

In the case of the overall energy price levels (electricity and gas combined), this
trend was even stronger (Figure 112). Analysing the details, the observed effects
showed to be almost similar in the evaluated branches; there was also no difference
comparing the enterprises by the number of employees. However, the amount of
energy prices still is a very important factor for German enterprises (Weber, 2015).

The importance of the variation of energy prices to enterprises

The importance of variations in the energy prices increased from 2013 to 2014,
which was a consequence of strongly increasing energy prices during that period
along with a strong public debate on further increases to be expected. In addition the
level of uncertainness increased significantly from 2.4% (2013) to 10.7% in 2014. This
is resulting from the low level of planning security and high level of political uncer-
tainty before the German elections in fall 2014 (Weber, 2015).
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Figure 113: Trends of the importance of variations in energy prizes 2013-2015
Source: by author based on his research

From 2014 to 2015 this share was cut by around 50%, resulting also from the
fact the price increase discussions levelled-out somewhat. Some of the “changers”
rated this element now unchanged or rated its importance decreased (Figure 113).
This phenomenon can be explained by the fact the enterprises already were sensi-
tized and “used to” increasing energy prizes hence correlation strategies were al-
ready in place.
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The importance of energy savings to enterprises

This interpretation regarding variations in energy prizes is being supported by
the changes reported for the importance of energy savings. The importance of energy
savings decreased from 2014 to 2015 by about the same level as the rating of the im-
portance of the variations of energy prizes, which was also here covered by increased
values in “no change” and “decreased” importance (Figure 114).
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Figure 114: Trends of the importance of energy savings 2013-2015
Source: by author based on his research

From 2013 to 2014 the trend developed towards a decrease, which could be
explained as one effect of an already executed high level of energy efficiency
measures from the prior years and also driven by the energy efficiency regulations.

Already prior to 2013, enterprises using energy management systems and cer-
tified according to DIN EN ISO 50001 industry norm are entitled for back payments of
energy and electricity tax from the government, if energy efficiency measures were
executed (Weber, 2015).

However, with an around 85% average over the 3 year period it can be said,
that energy savings have a very high importance to the entrepreneurs in Germany.

The importance of interruptions in electricity and gas supply to enterprises

Interruptions of the electricity supply were rated mostly “no change during the
last 12 months” in both years, showing a slight trend towards a decreased im-
portance from 2013 towards 2015 indicated by the arrows in Figure 115.
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Figure 115: Trends of the importance of interruptions in electricity and gas supply for the enterprises
Source: by author based on his research

In the case of electricity however, the importance of supply interruptions were
rated slightly higher than interruptions in the gas supply. This might be resulting from
the fact, that the changes in the German energy system mainly concern electricity,
whereas the gas supply is mainly untouched so far (Weber, 2015).

Concrete problems with the supply security and the resulting financial loss

In all three years, the respondents reported with around 60% a very strong
level of “no concrete problems” with the supply security independent from the
branch or size of the company (Figure 116).
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Figure 116: Concrete problems with the supply security in the surveyed enterprises
Source: by author based on his research
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Whereas the number of “electricity blackouts longer than three minute” slight-
ly decreased in 2014 and came back to the 2013 level in 2015, a minimal higher num-
ber of “electricity blackouts shorter than three minutes” was reported in 2013, in-
creasing in 2014 and coming back to the 2013 levels again by 2015 (Weber, 2015).

The quantity of production interruptions increased somewhat from 8.3%
(2013) to 9.1% in 2014 and came back to the 2013 levels in 2015. This might be an
effect following the fore mentioned changing numbers of electricity blackouts.

In all three years, a constant negligible level of interruptions was shown in the
gas supply (Figure 116).

5. 3. 3. Effects to the enterprises’ energy efficiency activities and business develop-
ment

The importance of R&D, new business and new market development to enterprises

The next factors which were investigated related to the importance of the fac-
tors “Research and Development (R&D)”, new business development and new mar-
ket development.
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Figure 117: The importance of R&D, new business and new market development
Source: by author based on his research

Comparing those, the levels of importance ranged around 20% summing up
planned, running and finalized measures. In the case of the latter ones, a slight de-



154 5. Study on the opinions of enterprises regarding the evolution of the energy sector

creasing trend from 2013 to 2015 could be observed as indicated by the black lined
marks in Figure 117.

The importance of energy efficient services/products and sourcing energy efficient
pre-products to enterprises

Comparing the importance of the factors “focus on energy efficient services &
products” and “sourcing of energy efficient pre-products” showed also constantly
stabile level throughout all three investigated year, here at around 30% indicated by
the lines in Figure 118.
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Figure 118: The importance of energy efficient services/products and sourcing energy efficient pre-
products Source: by author based on his research

The importance of shifting energy cost to customers and production abroad to en-
terprises

The importance of “shifting of energy cost to the customer” however was with
around 45% in 2013 much higher rated that the factors investigated beforehand.
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Figure 119: The importance of shifting energy cost to customers and production abroad
Source: by author based on his research
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The trend to 2015 is declining by about 10%, as visualized in Figure 119. The
importance of “shifting production capacities to abroad” was with around 10% not as
significant. A slight reduction could here be observed from 2013 towards 2015 (Figure
119).

The importance of sourcing energy at the energy exchange, of supplier change and
of long-term supply contracts to enterprises

Around 50% the interviewees reported an “energy supplier change” to be a
valid internal option to react to the changes in the energy economics. The second
option “shifting towards long-term energy supply contracts” was rated the same way.
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Figure 120: Rating of supplier change, long-term supply contracts, purchasing at electricity exchange
Source: by author based on his research

As seen before within the “supplier change” section, no noteworthy changes
could be observed from 2013 to 2015, as indicated by the lines in Figure 120.

Differently, the third option “purchasing at the electricity exchange” shows
with around 20% (combining planned, running and finalized measures) a much lower
level of importance to the enterprises. The second difference to the other two
measures is the level of “no plans” which is with around 70% much bigger than the
observed 40% in the other cases (Figure 120). Consequently purchasing electricity at
the stock exchange is not a favoured measure for the enterprises. Trend wise, as be-
fore, no drastically change from 2013 to 2015 could be observed. The trend of con-
sistency observed at the fore mentioned measures cloud also here be confirmed.
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Looking deeper into the feedbacks by the size of the enterprises (

Table 15) it can generally be observed that smaller companies are much more
reluctant to “purchase at the electricity exchange” compared with large enterprises,
of which around 40-60% consider purchasing electricity at the electricity exchange a
valid option. This effect is explainable, as sourcing at the electricity exchange goes
along with certain requirements that need to be met (for example: a minimum unit of
trading volume is required) jointly with an administration effort that needs to be
handled. Smaller companies usually do not have an electricity consumption which
would justify the administrative and financial effort, nor could they cope with the
administrative requirements (Weber et al., 2015a). The trend from 2013 to 2015, in-
dicated with the up- or downswing arrows in Table 15 does not show any major
changes, except for enterprises with 500-999 employees which indicated an im-
portance increase by almost 11% from 2014 to 2015.

Table 15 Share of companies with "no plans" to purchase from electricity exchange
Source: by author based on his research, ref. to Weber at al. (2015a)

Number of employees 0-9 10-19 20-249 250-499 500-999 =1,000
Calendar year 2013 83.0% 83.8% 72.4% 59.1% 51.5% 41.1%
Calendar Year 2014 84.7% 76.4% 67.3% 61.5% 48.6% 39.3%
Calendar Year 2015 81.4% 78.7% 71.7% 62.0% 59.3% 39.1%
Delta (2014./.2013) 1.7%\ -7.3“oﬂ -5.]"-1:, 25% 2 -2.9"67‘ -1.7%
B 7 7 7 7 Rl
Delta (2015./.2014) -33% 2.3% 4.4% 0.5% 10.7% -0.2%
Explanation: Y : reduced numer of "no plans” ﬁ : increased number od "no plans”

The importance of sourcing renewable energy and setting up capacities to enter-
prises

“Sourcing of renewable energy” is for around 30% of the enterprises a meas-
ure either “planned”, “running” or already “implemented”. A notable difference be-
tween the three years analysed could not be identified. Only minor changes could be
observed, which were mainly caused by project status changing from “running” to
“implemented”,. This in addition caused a reduction of the number of “planned” pro-
jects slightly (Weber et al., 2015a).

For several respondents investing in the “installation of power production ca-
pacities” is a valid measure in their endeavours to reduce their dependency from en-
ergy imports. Comparing the two right sections in Figure 121 indicated that “renewa-
ble power sources” with around 30% hereby double share for “fossil sources and
technologies”. As observed beforehand, no notable changes between the three ob-
served years could be identified (Weber et al., 2015a).
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Figure 121: Rating of Sourcing of renewable energies, set-up of own renewable & fossil production
capacity
Source: by author based on his research

The importance of blackouts and energy efficiency to enterprises

Blackouts seem not to be an issue for the respondent enterprises. With a con-
sistent level of around 40% in all three investigated years. Hereby the shares of
“planned”, “running” or “implemented” activities also are stabile (Figure 122) (Weber
etal., 2015a).

This goes along with the feedback regarding the importance of “interruptions
in the electricity supply” in German enterprises which was rated around 18% in 2013
with a slightly decreasing trend towards 2015.
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Figure 122: Rating of blackout back-up & push for energy efficiency
Source: by author based on his research
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Whereas the area “black-out backup” had a with 50% a relatively high level of
“no plans”, measures for “energy efficiency” seem with around 70% to obtain a much
higher and unchanged popularity as indicated with the arrow in Figure 122. Most of
the measures still are in the execution phase (“running”), with the share of imple-
mented measures (“finalized”) being slowly increasing.

The importance of specific measures in terms of energy efficiency to enterprises

As seen before, measures in energy efficiency experience with 70% the highest
levels of importance from all evaluated measures and activities in enterprise’s strate-
gies to counteract changes in the energy economic system. The consistent decrease
of planned measures over the three years is resulting from the fact that measures in
about the same amounts changed status from planned to be implemented (Figure
122).

Focusing now in more detail on energy efficiency measures and activities, the
respondents were now asked to rate the individual energy efficiency activities being
on focus (Weber et al., 2015a).

Consequently, the interviewees were asked to comment the following options:

e Employee information / awareness raising / training

e Investments into new efficiency technologies

e Efficiency measures in service processes and / or buildings
e Introduction of an energy management system (EnMS)

e Load management

e Involvement of external service providers

e Participation in networks / energy efficiency round tables
e Newly added as of 2014: implementation of energy audits

The interesting question was now to find out which measures and activities the
enterprises reported to be mostly used. As Figure 123 indicates, the importance of
several measures did not really change since 2013. As such the employee training is
with around 20% still the mostly mentioned activity. With 15% on place two, the im-
plementation of new energy efficient technologies is also almost unchanged. Load
management, external consultants and the engagement in energy efficiency net-
works also have not changed in significance.

Changes however can be recognized in the sections of process improvements,
energy management systems and energy audits. As most process improvements
were implemented in the outer years already, a natural drop by 7% from 2014 and
2015 is explainable. Also the increase in energy management systems from 2014 to
2015 is logic in the consequence of the transformation of the EU energy efficiency
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directive in to national law in April 2015, forcing enterprises to either perform an en-
ergy audit or alternatively install an energy or environment management system. In
the case of the energy audits (on the questionnaires as of 2014), a reduction by al-
most 2% was discovered. With the earlier explanation of the energy efficiency law, a
drop in this sector seems not logical at first.

Share of the responses

Energy efficiency measures

0CY2013 @CY2014 mCY2015

Figure 123: Trends of selected energy efficiency measures 2013-2015
Source: by author based on his research

However, as mentioned earlier, the majority of enterprises resending the ques-
tionnaires are SMEs. For SMEs the energy audits are not mandated by law but volun-
tarily. Knowing that, this reduction is explainable by a lower motivation of SMEs to
perform energy audits, even they are subsidized. This reduction was realized also by
the authorities by analysing the number of applications for energy audit subsidies
(*** BAFA, 2016).

In addition, the interviewees were asked during 2013 and 2014 to specify the
amount of “investments into new efficiency technologies” using given ranges of
(Figure 124) (in 2015 this question as was replaced by asking on the expected savings
potential on energy consumption during the next five years (Figure 127)):

e upto 10,000 Euro

e 10,000 to 50,000 Euro

e 50,000 to 100,000 Euro
e 100,000 Euro and above
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Figure 124: Amount level in case of investment into new efficiency technologies
Source: by author based on his research, ref. to Weber et al. (2015a)

Expectedly, as financials mostly being perceived as a confidential item, the
feedback rate of “no input” at around 55% is compared to the other feedbacks rela-
tively high. Such a high level of uncertainty does not allow for conclusions without
risking potential misinterpretation. However, looking at the data received, the chang-
es comparing the years 2013 and 2014 are following the trend experienced with the
other questions so far: only minor changes (Weber et al., 2015a).

5. 3. 4. Enterprises’ general judgement of changing energy economics

General judgement of the energy transition

Generally the entrepreneurs judged the changes in the energy economics in
Germany in 2015 more positive compared to 2014 and 2013. This effect is explaina-
ble by the fact that the transition is known meanwhile for some time and the entre-
preneurs got “used” to it, it was not anymore the unknown with all its uncertainties.
However, even there was shift from negative to neutral perception, the negative sec-
tor still is with 21% double as large as the positive sector in 2015 (Figure 125).

This still dominating uncertainty finds its explanation in the answers to the
question which political measures the entrepreneurs would recommend for a more
secure, more fundable and more environment focused energy transition. Lacking
political coordination of the different activities (circle in Figure 126) turns out to be
one of the mostly named measures of the entrepreneurial wish list, right after grid
expansion and requests to reduce taxes and fees on the energy prices.
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Figure 125: Trend of the general judgement of the German energy transition 2013-2015
Source: by author based on his research

In general there is a trend of increase from 2014 to 2015 in almost all the
measures listed. This fact can be interpreted, that around three years after the feder-
al elections the German entrepreneurs missed in 2014, especially in 2015 the ex-
pected corrective actions in these fields, wherefore they expressed their disenchant-
ment with politics, their dissatisfaction with the way politics is managing the energy
transition in Germany.

18%
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Figure 126: Trend of political measures to improve the energy transition in Germany “wish-listed” by
entrepreneurs in Germany 2013-2015
Source: by author based on his research
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Savings potential on energy consumption
Asked about the savings potential on energy consumption, the majority (28%)
specified a level of “2-5%" of their energy consumption (Figure 127), followed by the
levels of “0-2%"” and “5-10%".
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Figure 127: Savings potential on energy consumption during the next five years
Source: by author based on his research

The high level of “no savings expected results from the fact that many efficien-
cy measures were already implemented compared to 2014. However, the majority of
the German entrepreneurs (> 25%) still believe in a significant level of potential for
energy savings (> 5%) even after implementing several efficiency measures (>7% of
the interviewees even see a remaining potential for energy savings of >10% of their
energy consumption).

Willingness to pay extra for certified green power

In order to investigate the “green factor”, a specific question was added to the
questionnaires as of 2014. Being asked, how much extra they would be willing to pay
for certified green regional/German power, the majority of the interviewees (60%)
responded almost equally in both years with “none” (Figure 128). With 17% in 2015,
the second largest group indicated a willingness to pay an extra of 2%. A surprising
2.5% of the interviewees indicated to be ready to pay an extra of more than 10% for
certified green power.
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Figure 128: Willingness to pay extra for certified green regional/German power
Source: by author based on his research

5.4.

Research results of opinions of selected Romanian enterprises regarding the
evolution of the energy sector

For 2013, parallel to the research in Germany (GER), a second wave was per-

formed in Romanian (RO) enterprises. The data collected through 2013 was analysed
using the following methodology and clusters (Figure 129):

o

o

o

German companies in general;

German companies clustered according to their size;

German companies clustered by branch;

Romanian companies in general;

Romanian companies clustered by size;

Romanian companies clustered by branch;

Comparison between German & Romanian companies in general;
Comparison between German & Romanian companies clustered by size;
Comparison between German & Romanian companies clustered by branch.



164 5. Study on the opinions of enterprises regarding the evolution of the energy sector

construction
industry

oo [ o0 ][ 20299 |[z50-199 (500908 | = Tong | Yumber of

ploy

Figure 129: Three-dimensional clustering methodology
Source: by author based on his research

5.4.1. General data

A first analysis of the questionnaires referred to the mixture of branches of the
participating companies in both countries (Figure 130), which are industry, construc-
tion, trade and service.
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Figure 130: Membership of the respondent enterprises in Germany and Romania to selected branch-
es
Source: by author based on his research

In Romania the company branch mix shows a strong share of industry (64.1%),

followed by service (17.9%). In Germany, industry and service where also the branch-
es represented the most, however here having almost equal shares (39.8% Industry
and 39.1% Service) without a clear focus on one of the branches.

Generally it could be observed that the level of “no received input” from the
Romanian companies was for all questions higher as the German inputs, in average
19.5% for Germany and 32% in the case of Romania. The only exception could be
identified for new business development activities. The German feedback rate was
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here with 19.5% exactly average; however, only 8% of the Romanian respondents did
not provide feedback, which is exceptionally low.

Also part of the first analysis was the share of the number of employees of the
companies. As Figure 131 illustrates, SMEs in Germany are represented by 73.5% of
the participating companies, with a size of 20-249 employees with a share of 45.9%
being the strongest group. In Romania, with 28.2% the majority of the responding
companies employees more than 1,000 people, followed by the SMEs with 37.9%.
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Figure 131: Share of the respondent enterprises in Germany and Romania according to the number
of employees
Source: by author based on his research

5.4.2. Impacts of energy price factors and challenges in the field of energy to the
enterprises

Whereas the share of the energy cost on the overall turnover (Figure 132) was
equally spread in the given ranges (0-2%, 2-4%, 4-14%), Romanian enterprises had
with a 24.3% share also a strong representation in the cluster of more than 14% re-
sulting mainly from the industry and service sectors.

The share of electricity cost on the overall turnover show for the German com-
panies a strong focus in the 0-2% range (47.6%), whereas in Romania the ranges of 0-
2% (35.9%) and 4 - 14% (28.2%) are dominating (Figure 132).

From the findings made so far a first statement can be drawn: companies in
Romania have a higher share of energy as well as electricity cost on their overall
turnover compared to German companies.

In order to further investigate the background of this statement, the im-
portance of the development of the following factors during the last twelve months
was analysed:
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e The amount of electricity prices;

e The amount of energy prices;

e The variation of the energy prices;

e The energy savings;

e Interruptions in the electricity supply;

e Interruptions in the gas supply;

e Concrete problems with the supply security;

e The amount of financial impact in case of production disturbance.

In order to complete the analysis, the companies were asked to judge the im-

pact of the changes in the energy system and economics on their competitiveness.
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Figure 132: Share of energy costs in general, as well as the electricity costs in the overall turnover of
the respondent enterprises
Source: by author based on his research

The importance of the financial amount of electricity and energy prices

In both countries the importance of the electricity price increased, in Germany
more as in Romania, which can be explained through the earlier explored higher level
of energy prices in Germany (Figure 133). This trend was discovered independently
from the branch or number of employees of the companies. For the energy total
prices (electricity and gas) this trend was in both countries slightly stronger devel-
oped as for the electricity prices only (see right section of Figure 133).
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Figure 133: The importance of the electricity and total energy prices for the respondent enterprises
in Germany and Romania
Source: by author based on his research

The importance of variations of energy prices to enterprises
The next evaluated item was the importance of the variation of energy prices.
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Figure 134: The importance of the variation of energy prices to the respondent enterprises in Ger-
many and Romania
Source: by author based on his research

This factor basically reflects the development of the importance of the
amounts of electricity and energy prices (Figure 134). This was to be expected due to
the steadily increasing energy prices in both countries for electricity and gas.
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The importance of energy savings to enterprises

During the last twelve months, the energy savings turned out to be more im-
portant in Germany (almost 60%) than in Romania (35.9%) (Figure 135). This also can
be explained by the lower level of energy prices in Romania - lower energy prices re-
duce the importance of energy savings and efficiency measures.
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Figure 135: The importance of energy savings for the enterprises in Germany and Romania
Source: by author based on his research

In Germany’s case, this trend is similar throughout the branches and is increas-
ingly important for companies the more people they employ.

For Romania, energy savings are more important in branches such as industry,
trade and service rather than construction, the size of the company does not play a
significant role.

Comparing the companies with energy and electricity cost larger than 14% in
the overall turnover, energy savings are more important in Germany than in Roma-
nia. One reason for the German motivation for energy efficiency measures is the en-
ergy efficiency regulation. Companies having implemented an energy management
system according to ISO EN DIN 50001 are entitled for back payments of energy and
electricity tax from the government, if energy efficiency measures were installed. In
addition, the levels of energy prices are lower in Romania, which underlines a lower
level of motivation for energy savings.

The importance of interruptions in electricity and gas supply to enterprises
Changes in the development of interruptions of the electricity supply were rat-
ed mostly “no change during the last 12 months” in both countries, with German en-
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terprises rating 47.7% versus Romanian with 38.8%. For interruptions in the gas sup-
ply, more or less the same trend could be explored in both countries (Figure 136).
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Figure 136: The importance of interruptions in electricity and gas supply for the respondent enter-
prises in Germany and Romania
Source: by author based on his research

Concrete problems with the supply security and the resulting financial loss

Independent from the branch or size of the company, the German respondents
reported to have on average 76.5% no concrete problems with the energy supply se-
curity. However, in average 9.9% of the companies reported an interruption in the
production process, most significantly in the industry with 17.9% (Figure 137).

In Romania, only 47.6% of the companies were without concrete problems.
35% electricity blackouts over three minutes were reported and in 27.2% of all cases,
the production was disrupted. Comparing the four branches, the industry was the
one affected the most with 37.5% of blackouts over three minutes and 29.7% of pro-
duction interruptions.

These results drive to the assumption, that the electricity system in Germany is
more stable comparing to the Romanian system.

Asked about the financial impact of the production interruptions, the majority
of the companies did not make any statement; either, as the data was not available,
or for competitiveness reasons.
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Figure 137: Concrete problems with the supply security in the surveyed enterprises in Germany and
Romania
Source: by author based on his research

However, the reluctance to provide these data was 90.6% higher in Germany
compared to 61.2% in Romania. Analysing the data gathered from the survey, the
majority of companies reported a financial loss of up to 10,000 Euro (5.6% Germany,
20.4% Romania), followed by a loss between 10,000 and 100,000 Euro (3.3% Germa-
ny; 14.6% Romania).

However, due to the high rate of abstinence in providing an answer, this can
only be an indication without a conclusion being possible.

5. 4. 3. Effects to the enterprises’ energy efficiency activities and business develop-
ment

The importance of R&D, new business & new market development to enterprises
R&D is with 29% a much more crucial element for Romanian enterprises than
for German companies with 19% (Figure 138). The share of running and even in-
stalled measures with around 15% for R&D equals in both countries. In the case of
new market development (average 13%) and new business development (average
16%) running and executed activities are also at comparable ratios for both countries.
In all three cases, the Romanian enterprises reported a much higher rate of planned
activities (9% — 12%) compared to the German companies (Weber et al., 2014a).
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Figure 138: Measures on R&D, new business and market development
Source: by author based on his research

The importance of energy efficient services/products and sourcing energy efficient
pre-products to enterprises

In case of energy efficient services/products and sourcing energy efficient pre-
products (Figure 139), the respondents in both countries reported similar rates of
planned, running and finalized activities (around 34%).

The only exception indicated the Romanian enterprises, which reported with
28% a comparatively high level of planned activities in the section of energy efficient
services/products, getting this element to a share of 62% of activities, which nearly
doubles the ratios in Germany (33%) (Weber et al., 2014a).
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Figure 139: Measures on energy efficient services/products and sourcing of energy efficient pre-
products
Source: by author based on his research
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The importance of shifting energy cost to customers and production abroad to en-
terprises

With a 42 % ratio in Germany and 44% in Romania, the interviewees in both
countries reported nearly equal levels of activities in shifting additional energy cost to
customers, resulting in a more expensive, uncompetitive services/product (Figure
140). While this process is almost finished in Romania, the majority of activities in
Germany were shown in an earlier stage - either planned or being in the execution
phase.

Not an option for enterprises in both countries is to shift production abroad; a
change coming along with a large and complex effort. On one hand, employees need
to be either transferred to the new production location (and this not an option for
many employees); on the other hand local laws need to be fulfilled and the process
itself needs to be financially covered. In addition, production changes mostly end up
with image issues of the enterprise, as employment is being reduced in the “old”
place, in some cases the old production facility was built with the support of subsidies
and other contributions, which mostly need to be returned. All in all, a production
shift can end up in a major financial investment/adventure and no-one can assure
that energy prices (and other conditions) at the new location will not change over
time at levels changing the calculated business case negatively (Weber et al., 2014a).
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Figure 140: Activities shifting energy cost to customers and production abroad
Source: by author based on his research

The levels of no input and no plans for production location shifts, 90% (Germa-
ny) and 94% (Romania), are for both countries at very high levels (Figure 140). Clus-
tering planned/running/finalized activities, the planned measures are in Germany and
Romania dominating (54% Germany and 67% Romania). Romanian companies did not
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show any running activities and report a higher level of finalized measures being
compared to the German companies (Weber et al., 2014a).

The importance of sourcing at energy exchange, supplier change, long-term con-
tracts to enterprises

As Figure 141 lies out, around half the respondents reported a “change of their
energy supplier” to be a valid option for an internally consequence in facing the
changes in the energy economics (Germany 50%, Romania 53%). Comparing the two
countries, the level of already finalized activities is in Romania 8% higher compared to
Germany, whereas the level of planned and already running activities is slightly high-
er in Germany.

A similar feedback could be observed for the “shift toward long-term supply
contracts”, which guarantee price stability for longer period of time. In the environ-
ment of constantly raising electricity prices this is a valid option to be selected.

“Purchasing at the electricity exchange” is for enterprises in both countries not
a favourite option; only 32% of the German respondents and 24% of the Romanians
reported activities in this area. However, analysing the data by company sizes (num-
ber of employees) this sourcing electricity via the electricity exchange becomes more
interesting to larger companies (500 plus employees), with a stronger focus in Ger-
many versus Romania. This is a logical trend, as sourcing at the electricity exchange
goes along with an administration effort that needs to be handled and also is linked
to a large demand for electricity in order to pay out. Smaller companies usually can-
not cope with these requirements, nor do they have an electricity consumption which
would justify the effort.
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Figure 141: Rating of activities on internal action and activities on electricity supply
Source: by author based on his research
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The importance of sourcing renewable energy and setting up own capacities to en-
terprises

In terms of principle energy sourcing, the respondents were asked to rate “re-
newable energy sources” as well as “fossil power production”. With a rate of 32% in
Germany and 24% in the case of Romania (the two left bars in Figure 142) a trend
towards sourcing electricity through renewable energy sources cannot be observed.
Being asked about activities to set-up own production capacities using renewable
energies, with 29% in Germany and 24% in Romania, a similar trend could be ob-
served (middle two bars in Figure 142). Setting-up own production capacities based
on fossil energy sources on the other hand is only an option for 16% of the respond-
ents in Germany and 19% in Romania. In general, renewable energy sources enjoy a

slightly higher preference for the German respondents compared to Romania.
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Figure 142: Rating of activities on internal action and activities by energy source
Source: by author based on his research

The importance of blackouts and energy efficiency to enterprises

Blackouts seem to be more on an issue in Romania rather than in Germany.
50% of the Romanian respondents reported activities to prevent from black-outs to
be important elements to face the ongoing changes in the energy economics of their
country (two left bars in Figure 143). Most of these (70%) are already finalized, 30%
are either planned or already running initiatives. In Germany around 40% of the par-
ticipating enterprises rate black-out protection activities as important elements in the
context of energy economics, with the ratio of finalized activities versus planned
/running measures being similar to Romania. This comparison confirms the respond-
ent’s feedback regarding interruptions in the electricity supply; in Germany 77% of
the respondents reported no problems with supply security, in the case of Romania,
only 48% were reported. In a power supply system with a higher rate of supply inter-
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ruptions, companies are more motivated to prepare for black-out situations com-
pared to s more secure system.
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Figure 143: Rating of activities to prevent from black-out and to push for energy efficiency
Source: by author based on his research

Whereas the measures analysed so far did show a comparable level rate of “no
input / no plans”, measures for energy efficiency were rated differently in both coun-
tries (two right columns in Figure 143). For 74% of the German respondents, energy
efficiency measures are an important activity to face the ongoing changes in the en-
ergy economics; in Romania this rate was even 96%. The relative high rates of inputs
provided in both countries indicate that energy efficiency is an important topic that
the interviewed enterprises have on their agendas already. Whereas 15% of the re-
spondents in Germany reported already finalized activities (Romania 32%), the share
of planned or running activities represents in both markets still the majority (Germa-
ny 59%, Romania 64%).

The importance of specific measures in terms of energy efficiency to enterprises
In case energy efficiency measures and activities were rated to be pushed, the

respondents were also asked to rate the individual energy efficiency activities being
on focus. The choices provided were:

e Introduction of an energy management system (EnMS)

e Employee information / awareness raising / training

e Efficiency measures in service processes and / or buildings

e Involvement of external service providers

e Participation in networks / energy efficiency round tables

e Load management

e Investments into new efficiency technologies
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Also here, the Romanian respondents all reported feedback, whereas 22% of
the German companies did not provide feedback to the questions; in this section
multiple choices were possible. As can be seen in Figure 144, the Romanian compa-
nies rate almost all activities with higher shares as the German enterprises. Only in
the case of” networking/ efficiency round tables” and regarding “investment into
new efficiency technologies” German respondents provided higher rates.

Similar important in both countries are “employee information & training”,
“investment into new efficiency technologies” and “load management” activities in
that order.

“Efficiency in service processes / buildings” was rated the most important initi-
ative in Romania (72%), followed by “employee information / training” (68%) and the
“introduction of energy management systems” (52.2%).

In Germany “employee information / training” was rated being most important
(61%), followed by “investment into new efficiency technology” (46%) and “efficiency
in service processes / buildings” (42%).
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Figure 144: Energy efficiency activities on focus
Source: by author based on his research

In case of “investments into new efficiency technologies”, the investment
amount was to be specified within given ranges of (Figure 145):
e upto 10,000 Euro
e 10,000 to 50,000 Euro
e 50,000 to 100,000 Euro
e 100,000 Euro and above
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The level of “no input” given by the German respondents again is with 55% at
the high end. However, also the Romanian respondents were more reluctant than
before to provide data (30% “no input”). This can be explained by the sensitivity of
financial data which often is handled as a company secret.

The data received indicates that the share of investments in the range of
“>100,000 Euro” is in the case of the Romanian enterprises (37%) by a factor of
around 2.5 times higher compared to the German companies (14%). The differences
for investments smaller than 100,000 Euro are more moderate. However, the high
level of “no input provided” does not allow conclusions but would drive to potential
misinterpretation.
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Figure 145: Amount level in case of investment into new efficiency technologies
Source: by author based on his research

5.4. 4. Enterprises’ general judgement of changing energy economics

General judgment of the changes in the energy economics during the last 12
months by the enterprises

Asked for a general statement regarding the changes in the energy economics
on the competitiveness of the companies during the last twelve months, the German
interviewees provided mainly a neutral (41.2%) to negative (26.6%) rating, with the
industry branch pushing the average trend towards negative (34.7%). Comparing the
enterprises by number of employees, the German interviewees did not report a sig-
nificant impact (Figure 146).

A negative judgment was with 42.7% apparently more significant in Romania,
being mainly influenced by the branches industry (46.9%) and service (50%) (Figure
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146). The enterprises with a higher number of employees were 50% more negative
than the others (Weber et al., 2016a).
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Figure 146: Trend of the general judgement of changes in the energy economics
Source: by author based on his research

As the changes in the energy system in Germany are ongoing already for a longer pe-
riod of time as well as publicly discussed, the German enterprises were in a position
to adjust to the changing energy prices and economic system changes for longer
compared to the Romanian companies. As a result, they system changes are rated
already with a higher level of “normality” in Germany compared to Romania. Even
the feedback receives indicates a less extreme judgment of the energy transition, but
still trending negatively (Weber et al., 2016a).

5.5. Correlations of selected measures to changes in energy strategies

Analysing the data, several general effects and relations could be observed, in-
dependent form the country or year analysed. Those are summarized and visualized
in Figure 147:

e Once changing the energy price levels, two trends can be identified:
increase or decrease.

e A price increase (decrease) will negatively (positively) impact the share
of the energy cost on the overall turnover of the enterprise.
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e Increasing (decreasing) prices will increase (decrease) the importance of

fluctuating energy prices.

e Energy savings become more (less) important in case the energy prices

increase (decrease).
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Figure 147: Effects of the changes in the energy economy to various factors - path diagram
Source: by author based on his research, ref. to Weber (2015)

e There are also correlations between the factors shown in column two of

Figure 147:

e An increased (decreased) importance of energy prices will increase
(decrease) the importance of energy savings.

e An increase (decrease) in the share of energy cost on the overall
turnover will increase (decrease) the importance of fluctuating energy

prices.

e The number of supply interruptions is not directly correlated with the
factors in the second column in Figure 147. However, with a decreasing
(increasing) number of supply interruptions a direct correlation with
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decreasing (increasing) number of concrete production problems could be
identified.

e A third identified group of correlation was illustrated through the dotted
lined arrows in Figure 147; however, a direct connection between the two
factors cannot be verified 100%.

e Questions which could not be answered using the collected data are open
for additional research:

e s there a direct correlation between energy price level and the number
of supply interruptions?

e Allow higher energy prices for the allocation of budget to maintain the
energy supply system in such a good condition, that umber of energy
supply interruptions is decreasing?

e Will a more stable energy supply system allow for a more balanced
energy price level, and so for a decreasing fluctuation of energy price?

The analysis performed in this document revealed that the enterprises in Ger-
many are confronted with the highest energy price levels in Europe; this trend is not
expected to end shortly. Not surprisingly, height and volatility of the energy prices
throughout the study were rated as important factors in the context of changes in the
energy economics. The energy price was on one hand perceived as challenge to stay
competitive, however on the hand and by that an important driver for the decision
for energy efficiency measures. This result was seen in a smaller study of the DENEFF
(*** DENEFF, 2015a). Also double confirmed by the DENEFF study was the increasing-
ly high demand for a clear governmental energy policy in order to allow for planning
security and long-term planning processes.

During the three years research period (2013-2015) the importance of energy
efficiency measures decreased slightly which can be explained that several measures
were implemented and running in the meantime. However, energy efficiency remains
at a very high level of importance. As such energy efficiency and coming along energy
savings were given a higher level of attention and investigated in a deeper level of
detail.
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7. Proposals for innovative and responsible business practices for
sustainable energy and social responsibility

7.1, Development of an improved framework for innovative and responsible
business processes for sustainable energy

7.1. 1. General context of the proposal

As laid out earlier, the European action plans for energy efficiency are im-
portant for the environment but also for the national economies (Figure 163).

[ Energy efficiency measures }

I
¥

——
Investment ‘ Energy saving

: ‘ | ,

0 N hY
Higher demand
Cost for Reduced energy Lower energy eh
. . ’ for non-energy
investors imports cost -
products
f N ]

. 2 ™
Higher - Negative impact
. : Improved
Price increase macroeconomic on energy

. Higher production
balance of trade . gher p
investment industry

| | | ) [ |
7

[ Gross Domestic Product (GDP) effect }

Figure 163: Macroeconomic effects of energy efficiency measures to the industry
Source: *** ewi et al. (2014)

In absence of a uniform regulation in Europe, each member state developed its
own standards, regulations, procedures and timing for the implementation of the
European Energy Directive.

In Germany, the National Action Plan for Efficiency (NAPE) includes many
measures targeting the final objective but still shows an unaddressed gap towards
the national energy efficiency targets as data from the German federal Ministry of
Economy and Energy (BMWi) an other sources confirm (Table 19).

The research detailed out in chapter 5 confirmed the importance of energy ef-
ficiency measures to the German enterprises as “the” measure to counteract the
changes in energy economics. Several options of activities in energy efficiency were
investigated, varying from employee training, installations of energy management
systems and process improvements to the implementation of energy audits.
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Table 19 Energy efficiency targets and status in Germany 2011
Source: by author based on Lendermann (2015) and *** BMU (2015)

Energy concept of 2010 2011 2020 2030 2040 2050
I_{educuonm gree.n_house gas emissions 26.4% 40% 5% 0% -30%
(compared to 1990)

Sahre of renewables in gross final energy consumption 12.1% 18% 30%, 45% 60%
Share of renewables m electricity consumption 20.3% 35% 50%, 65% 80%
Reduction in primary energy consumption o o o
(compared to 1990) -6% 2 =l

On the other hand, the study also showed that there is resistance and hesita-
tion in implementing corresponding measures. The reasons are manifold. Faced with
uncertainty in the stability of energy prices, missed political stability and absence of
planning security as one factor in that context hinder the decision process of enter-
prises in questions of strategy developments and related investments. This factor is
being intensified by amortization times for energy efficiency investments beyond the
given internal policies and in many cases a low share of energy cost of the overall re-
turn. Another reason is investment competitions within the enterprises; hence the
budget exists only once and all projects need to fight for it.

Service provider 1

Energy service
provider

CSR consultant

Service provider 2

customer

Figure 164: Energy & CSR KIBS in the context of Industrial Service Networks
Source: by author based on Esser and Seiter (2015)

In this context, energy KIBS are faced with a very specific situation. As external
service providers, they rely strongly on the motivation levels for energy efficiency
activities of the enterprises (Figure 164); without their order, the KIBS have no busi-
ness.
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Especially in times when the energy system is being modified, also the KIBS are
faced with change and need to ensure they manage this change process effectively
and successfully in order to remain on the market. The energy economical system
currently undergoes a significant change from a traditional, fossil power station dom-
inated set-up, towards a decentralized, flexible model focused on renewable energies
and a strong focus on energy efficiency. As these changes are coming along with an
increased level of complexity, the challenges for KIBS become even bigger. They need
to ensure to be able to cover the expanded portfolio, focus on selected segments or
start innovative co-operations with other KIBS. In this context, a high level of service
quality is essential in order to ensure customer satisfaction, profitability and turnover
growth — a mega challenge to be managed by the German energy consulting KIBS, of
which 75% have only up to 5 employees.

missing strategy shortage of time
shortage on know- causes for scepticism shortage of man
how of SMEs power
shortage on legal shortage of
knowledge resources

Figure 165: Reasons for skepticism at SMEs for sustainability
Source: by author, based on Grohte and Marke (2012)

For KIBS being involved in the segments of energy consulting and energy audits
significant changes became effective with the introduction of the energy service law
(EDL-G) in Germany (April 2015). As new legal systems usually are not totally perfect
and user friendly in practical implementation, also in this case the concerned KIBS
and enterprises were faced with challenges. The main challenges for the users can be
summarized as follows:

e Unclear process description

e Process descriptions are spread over more than 15 documents. The same
topics re referenced multiply and differently, causing misinterpretations.

e No demo audit report provided — authorities will decide case by case if
requirements of the submitted reports are met

[vww.ebook3000.con}
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High risk of failure

High risk of rework and linked financial risk, as rework effort and cost
not transferable to customer

Unclear definition of enterprises being concerned by the audits

Long process of approving the reports

Unclear which documents are to be sent in in case of examination; as
examination is possible in a four year period, creation process and
timing for these “unknown” documents not acceptable

Especially SMEs as potential customers for the energy KIBS are additionally faced

with a set of concerns in their process shifting towards sustainable business

practice. Grohte and Marke (2012) in particular highlight several reasons for this

behavior as outlined in Figure 165.

7.1. 2. Objectives and methodology

From this context, the author set the objective to develop (based on the find-

ings throughout this main research and its side investigations) a model to address the

mentioned existing issues by:

o

o

providing process clarification

providing an accredited audit report template and tool

addressing the resource challenge for the energy consulting KIBS with up to 5
employees

providing a marketing and acquisition platform for the small energy audit KIBS
contributing to an improved fulfilment process of the federal target rate of CO,
savings

monitoring and evaluation of the achieved CO, savings

providing a “one place to go platform” to enterprises with nationwide stations
for energy audits

providing price security for the enterprises and a fair, common financial basis
for the auditors and consultants

providing a platform for audit training / seminars

addressing and helping eliminating the reasons for the scepticism of SMEs for
sustainability activities

The model development process
During the development process several techniques as described by Scholl

(2014) and Meffert et al. (2015) were used, such as: brainstorming (collection of
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many innovative ideas in short time), expert discussions, SWOT-analysis (Strength,
Weakness, Opportunities, Threats matrix) and mind mapping (information and ideas
are developed from a central point which allows for a wide range of innovative ide-
as), sometimes in a mix.

Performance Performance Performance
improvement modification differentiation

Figure 166: Profiling elements and affinities of planned services
Source: by author, based on Meffert et al. (2015) and Haller (2015)

As outlined earlier, the potential services energy audits KIBS can provide is as
manifold as the number of different experts required to fulfil them at a high level of
quality. As a first step, the planned services had therefore to be profiled and set in
relation to affinities (Figure 166).

Today, the market is characterized by a high level of rivalry under the KIBS ex-
presses in price wars and territorial conflicts (section A, Figure 166).

As a consequence and in combination with the increasing complexity of service
elements the affinity of the KIBS for certain elements is dropping (section B).
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Market skill set demand

Compressad
nr

Processes

Infoemation
technology

KIBS KIBS 2

Figure 167: Complexity of the market demand development of cross-sectional technologies and lag-

ging behind KIBS skill set development
Red “X” representing skill gaps — exemplarily KIBS 1 to KIBS n
Source: by author based on his research and professional experience
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At the same time, the enterprises are confused about the available services by
the individual KIBS and the complexity of the set of services is continuously increasing
by new technologies and regulations added to the market (Figure 167). This makes it
very hard for the KIBS to keep their skill sets up to date, illustrated by the “X”es in
Figure 167. Consequently the quality levels of the services provided by the KIBS are
decreasing (“every KIBS wants to offer every service” but “cannot keep up with the
required skills” effect).

In step two (section C) service programs were analysed through market re-
search and the option for a complaint management was evaluated, which jointly with
controlling and the right personnel are to support the quality process. Jointly with the
elements of section D (possible service variations) the basic options for the model
were defined (section E), followed by the definition of the different service levels
(section F).

The main objectives during this process (Figure 167) were driven by the three
main factors:

e business success of the model
e customer loyalty
e employee loyalty

Business success of the model

Business success depends on the achievement of the corporate objectives
(centre triangle in Figure 168). They are the “roof of the building”. Following the ser-
vice value chain, several factors permanently influence the corporation from outside
and inside, such as the weather works on a house. The roof is set on several pillars
namely market, cost and internal objectives which are to be met. The foundation of
the “house of success” is set by the three quality parameters (bottom section in Fig-
ure 168). If those are not met, the whole building will not stand the influences from
the “weather” and collapse.

Customer loyalty

In order to achieve a high level of customer loyalty, the customer needs to be
satisfied. A high level of satisfaction can be achieved by delivering a high level quality
service at a high level of trust. In that context several external factors influence the
corporation permanently.

Employee loyalty

A high level of employee loyalty on a reduction of employee fluctuation on the
other hand can be achieved by a high level of satisfaction at the employees end; re-
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sulting in high motivation and performance. In that context several internal factors
influence the corporation permanently.
service value chain

customer customer
satisfaction loyalty

service
marketing

economic
success

External influencing factors

Internal influencing factors
* Customer information system design
* Broadness of the services offered
* Individuality of the service
* Complementary services
* Functional complexity
* Service complexity
* Employee
fluctuation

* Heterogenic customer expectations
* Market dynamics

* Changing requirements

* Customer fluctuation

* Market complexity
* Price readiness

* Competition

* image

Corp.
objectives

profit ROI growth

Marketing objectives
tumover  market share
competitiveness
Quality objectives
market based objectives corp. based objectives
customer satisfaction employee satisfaction

customer loyalty internal quality
re-purchase efficient processes
quality image low quality cost

Market objectives Cost objectives

> Higher sales

Internal objectives

= compare customer = install quality

requirements and = cross selling philosophy in
service quality = increased corporate culture

«transfer of quality production = provide
requirements into > Higher turnover fundamentals for
service standards > Higher price objective,

= communicate
competence

=ensure high
publicity profile

=best possible
image

> Lower cost

= product cost

= customer care cost

*lower training cost

= increased
productivity

organisational and
personal quality
management
= performance
complexity

The model

Figure 168: Service value chain and its influences in energy consulting KIBS
Source: by author with elements from Meffert et al. (2015)

With this theoretical background in mind, the model practically was set two

ways. Section one focused on the organisational setup in order to provide the
framework for a successful achievement of the objectives set. In section two, im-
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provements in the effectiveness of the customer acquisition process were ap-
proached.

Section one: organisational set-up

As mentioned earlier, Germany is home for several hundred BAFA-certified en-
ergy auditors, operating mainly independent across the country. The new umbrella
brand model foresees to take advantage of their nationwide distribution and individ-
ual skills and experience (Figure 169).

current set-up new umbrella brand model

- ot
2 . - & o
-
7 P
nr - "
. L
- *I. - *‘.
- - .
o F
- -

Figure 169: German energy audit KIBS on the map, each with its individual skill gaps (exemplary)
Source: by author based on his research

With the new umbrella brand model, an umbrella structure will be created for
the energy KIBS to get effectively structured and relieved from time and resource
consuming acquisition activities. On a voluntary basis the KIBS can join the umbrella
brand on a co-operational basis without losing their independence.

However, there is no automatic “join the team” button; the selection process
instead needs to follow clear guidelines in order to ensure the partner meets the
specifications. Those can be entered in the cooperation partner evaluation matrix
which produces the corresponding spider chart of qualification (Figure 170). The im-
portant detail during the evaluation and interpretation process is to ensure all part-
ners have the ideal mix of social, personal and expert competencies.

An important element of this cluster set-up is the unexampled ability to wipe
all concerns of the SMEs supporting their scepticism on implementing sustainable
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strategies out. The cluster concept comes along requiring just a minimal time of the
SMEs and solves all concerns of the shortages mentioned earlier in Figure 165.

financial risk of
cooperation

service abilities and

involvement / activity ;
- skills

= |

innovation performance /- - regional presence

competitive profile available resources

ow-how and

customer acceptance' .
expertise

Figure 170: Cooperation partner spider chart of qualification
Source: by author based on his research

The umbrella brand secures business deals with customer and passes them to
the KIBS. As the umbrella brand serves nationwide as one brand and service provider,
marketing, communication, special deals and PR are much easier and more effective
to be managed. By that also customers with multiple sites in different geographical
areas find in the umbrella brand a business partner on a “one-place-shopping” basis,
instead of having to find service providers for any single site individually. Consequent-
ly also the customer can manage the energy efficiency activities much more cost-
efficient and productive.

In order to ensure high quality standards, the customers are requested to
evaluate the KIBS after the service is provided which creates trust and quality image
at the customer. To further improve the quality standards, the KIBS participating in
the model will frequently be trained in seminars and congresses of the umbrella
brands own academy (Figure 171).

The KIBS can focus on their initial business performing energy audits instead of
“wasting” time writing offers and “knocking-doors” at potential customers. Being free
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to take an order offered by the umbrella brand, the KIBS keep their independence,
and also still are allowed to make acquisitions by their own.
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.
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* Attractivepartner for OEME * Employee training
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Information
* Information transfer
* Experience exchanze
* Support innovation

Figure 171: Quality circle
Source: by author based on his research

If they take an order acquired by the umbrella brand however, they will have
to follow clearly defined processes, have predefined prices and get special tools for
the audit execution. These special tools and processes are coordinated with and ap-
proved by the BAFA-authorities ensuring that the entire process follows the defined
governmental requirements. By that, all involved parties have the assurance, that the
audit reports follow the set rules and any unforeseeable and incalculable rework is
avoided. This in combination with predefined prices ensures a planning security for
all involved parties.

In addition the energy and CO, savings potential and planned energy efficiency
activities will scientifically be recorded and monitored for further analysis and report-
ing to the governmental National Action Plan for Efficiency (NAPE) authorities.
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7.1. 3. Analysis and initial results of first evaluations of the framework

Section one of the model addresses already all defined objectives:

e providing process clarification

e providing an accredited audit report template and tool

e addressing the resource challenge for the energy consulting KIBS with up to 5
employees

e providing a marketing and acquisition platform for the small energy audit KIBS

e contributing to an improved fulfilment process of the federal target rate of CO,
savings

e monitoring and evaluation of the achieved CO, savings

e providing a “one place to go platform” to enterprises with nationwide stations
for energy audits

e providing price security for the enterprises and a fair, common financial basis
for the auditors and consultants

e providing a platform for audit training / seminars

e addressing and helping eliminating the reasons for the scepticism of SMEs for
sustainability activities

However, in order to design the structure also efficient for the umbrella brand
a few process and structural improvements were developed.

Section two: improvements in the customer acquisition process

The acquisition process of the so far designed model still can be improved. In-
stead of approaching enterprises to offer them energy efficiency audits for their pro-
duction facilities only, a concept was developed to include their sales outlets also.

For this purpose, the learning energy efficiency networks (LEEN) concept was
further developed. The existing LEEN concept is set on a network model of approxi-
mately ten enterprises which agree to organise themselves in an energy efficiency
network. In this network, led by an energy expert, energy audits are being performed
in each of the member companies. The results are being presented in group meetings
in which all network members attend. Through this concept, all members are learning
from each other wherefore the learning curve and the process time is much shorter
compared to individual energy audits without a network being connected. In addi-
tion, the efficiency effects are around 30-50% higher compared to individual stand-
alone audits. The dilemma though is that the acquisition process to find enterprises
joining such networks still is very time consuming und in effective. The biggest hurdle
in this process is the resistance to “open the door” to other companies and data se-
curity.
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Figure 172: German energy audit KIBS and large corporations on the territorial map (exemplarily)
Source: by author based on his research

In order to address these challenges, the author developed this model further
to an innovation-oriented umbrella brand cluster (for innovation-oriented cluster
management also refer to Dovbischuk (2015). The improved version is based on sec-
tion one of the proposed model. With the market power of the network concept of
energy KIBS all over the country, the before mentioned large enterprises can be ap-
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proached with a new proposal: a climate protection initiative throughout their distri-
bution footprint. With the exiting KIBS network, the customers’ sales sites can addi-
tionally be grouped and assigned to a KIBS in the network, potential KIBS skill gaps
can be covered by assistance of a neighbouring KIBS offering that skill set. Instead of
having each sales site to organize an energy audit itself (option 1 in Figure 172), the
audit processes will now being organized, coordinated and managed by the umbrella
brand cluster (option 2 in Figure 172). For the KIBS the process designed in section
one is being followed. In addition, the KIBS can benefit here from a high potential
that identified measures will be implemented and require further support through
the KIBS. For the customer corporation (example of a car manufacturer in Figure
172), the audit process is designed as a “big bang” event with minimal effort and high
efficiency.

The benefits for the corporation are manifold:

e the project can be marketed as climate protection initiative and be used in
Marketing campaigns as well as in frequent events for the press

e the image of the corporation and the sales outlets will benefit from a
significant boost which never could be achieved through a standard marketing
campaign

e competitions between the networks can be organized for further increase the
motivation and power of innovation

e dealers will identify and implement energy savings potentials reducing their
cost and hereby increase their profitability

e corporation and dealers can be included in the governmental national climate
protection initiative which further improves the image

e During the time span of the project a defined number of network meetings will
be held for the exchange of experience between the network members; in
addition efficiency related topics will be presented by and discussed with
expert speakers

Section two of the model addresses selected objectives even further (under-
lined below):
e providing process clarification
e providing an accredited audit report template and tool
e addressing the resource challenge for the energy consulting KIBS with up to 5
employees
e providing a marketing and acquisition platform for the small energy audit KIBS
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e contributing to an improved fulfilment process of the federal target rate of CO,

savings
e monitoring and evaluation of the achieved CO, savings

e providing a “one place to go platform” to enterprises with nationwide stations
for energy audits

e providing price security for the enterprises and a fair, common financial basis
for the auditors and consultants

e providing a platform for audit training / seminars

e addressing and helping eliminating the reasons for the scepticism of SMEs for

sustainability activities

General evaluation

Networks bundle the strengths of the members by at the same time minimiz-
ing the weaknesses. A good example of effectively working networks is the Metropo-
larSolar association, where the author is an active member of. This network was hon-
oured for its contribution in the promotion of renewable energies with the German
Solar Award 2015. These results could only be achieved by bundling the strength of
the individual members.

During the energy efficiency summit, developed and managed by the author
early December 2015 in Cologne, the author discussed the idea of his concept with
selected academics and experts with positive assessments.

Thereafter, several meetings with energy KIBS as well with potential customers
(large corporations) have taken place signalling the viability and good potential of the
model. As a consequence, the proposed umbrella brand cluster model with section
one and section two is currently being set-up and implemented by the author as in-
novation cluster jointly with well-respected universities in his region. Due to its es-
sential to radical levels of innovation, it can be defined as business model revolution,
following the definition of business models described in chapter 1.

With a potential wider launch throughout Europe, the proposed model will
help to drastically and quickly identify energy efficiency potentials in enterprises and
ensure that the defined European objectives for the reduction of greenhouse gases
can be achieved or even overachieved.
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7.2. Development of an integrated model for sustainable energy and social re-
sponsibility

7.2. 1. General context of the model

Climate change is already directly negatively impacting industry sectors de-
pending on the weather conditions, such as water economics, agriculture, forestry,
tourism, mobility, insurances as well as energy economics; indirectly also connected
sectors are concerned. Already 2007, the Intergovernmental Panel on Climate Change
(IPCC) defined eight key strategies supporting the activities minimizing these effects
(*** IPCC), one of which, energy efficiency, was addressed in detail earlier by devel-
oping a model to further improve existing systems:

e Switch to climate neutral fuels

e Heat and electricity recuperation

e Renewable energies

e Recycling

e Product improvements

e Reduction of all greenhouse gases, not just CO,
e Material efficiency

e Energy efficiency

Since then, climate change progresses and arrived at a very critical stage. Addi-
tional elements had to be added to the before mentioned key strategies, making the
topic even more complicated. In many regions on earth, the resource water became
one of the leading bottlenecks; diseases are expanding with the expansion of the
habitats of their carriers through global warming; other health issues expand, such as
the number of heat-related dead. It’s time for action.

Sustainability developed as a key slogan and keyword for any activity trying to
address such issues. However, there are more issues partly related to ecologic chal-
lenges, the social elements, in combination with the economic factor being named
corporate social responsibility (compare chapter 2). At the end however, it’s not the
corporations driving many of the beforehand mentioned factors, it is the consumers.
It is the consumers influencing and directing which products and services are provid-
ed by the corporations; it is the consumers defining whether a product is being pro-
duced fair and environmentally friendly; it is the consumers deciding which political
forces will be governing for the next period. It’s the consumers deciding by their
votes and purchase decisions which path the economies on earth take. As a study by
the media group Havas in twenty countries revealed, the willingness of the consum-
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ers to pay a few cents extra for fair traded products is disillusioning, the interest on
the related social and ecological backgrounds is even lower (Gassmann, 2014). How-
ever, the study also revealed a trend change indicating a future significantly increas-
ing need for such information (Figure 173). In other words, the trend positively de-
velops from a status of social irresponsibility towards social responsibility, indicated
also by Popa and Salanta (2014).

China @ 77%
Rl @ 73%

Ttaly , 63%
South Korea d 62 %
Russia 4 33%

Spain q 50%

USA @ 46%

Germany @ 47%

Japan @ 259, n=30,000 consumers worldwide

. % of consumers actively seeking for information on products sustainability
% of consumers going to actively seek for information on products sustainability

Figure 173: Sustainable consume
Source: Gassmann (2014)

The chart shows, that the consumers in countries with a serious for everyone
sensible climate change issue such as the smog challenge in Shanghai/China for in-
stance, the sensitivity and motivation towards more sustainability is larger compared
to countries with fewer issues in that regard. By interpreting the chart however, it
needs to be considered, that sustainability of products is differently interpreted by
the different consumers; one might think of renewable energies, another of fair la-
bour conditions, ban of child labour or combinations.

Corporations tend to define sustainability by corporate sustainability (CS) or
corporate social responsibility (CSR) (see also chapter 2). As laid out before, the first
corporations started to implement CSR some time ago; others follow successively,
also in the SME sector. Implemented often as social innovation or social entrepre-
neurship (Hadad and Gauca, 2014), CSR developed through several levels and
reached at a high degree.

In this context, ecological topics experience a renaissance. The group of Life-
style of Health and Sustainability (LOHAS) jointly with the average consumer are
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faced with an increasing number of problems and challenges regarding social and
ecologic issues. As a consequence, they develop a sensitivity which more and more
results also in boycotts of un-sustainable enterprises (Lotter and Braun, 2014). This
effect was confirmed by a study the institute of trade research performed in 2010.
Their results show that out of more than 1,000 interviewed consumers, in Germany
60% shifted their consumption behaviour considering the aspects of sustainability.
This trend not only concerns the sales sector, but also the human resources in their
competition on top talents.

The individual moves here more and more in a critical and substantial role and
is in process of making use of its power changing things in the market. Based on that
finding the model of CSR had to me developed further and expanded by focusing on
the individual.

7.2.2. Objectives and methodology

As laid out so far, there is a positive trend towards a more sustainability fo-
cused life style. Sustainability however is differently understood. In this context, in-
novative initiatives offering a “drop-in centre” for consumers to collect neutral, ob-
jective information are important elements in order to assist speeding this trend de-
velopment up, as the research regarding the sustainability initiative “ACT-ORANGE...
save our planet” (chapter 6) could poof.
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Figure 174: Evolution path from CSR to CSRP" = ISR
Source: by author based on input from Mory (2014), Schneider (2015) and Altenburger (2013)

Initiatives are one way of providing awareness building information to the con-
sumers; corporations are another. With that idea in mind, the objective was to design
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a model taking advantage of the already existing CSR concept (chapter 2) and the ob-
served trend development of consumers towards more sustainability consciousness
and develop both jointly to a next level.

In the context of the reducing numbers of publications and the accompanying
trend shift from external to a more internal examination of CSR, based on several au-
thors (Mory, 2014; Schneider, 2015; Altenburger 2013; Hering et al., 2010) and his
own findings, the author proposes a next evolution level of Corporate Social Respon-
sibility (CSR) towards CSR™™* , the Individual Social Responsibility (ISR) (Figure 174).

Tesources purchasing production sales use recycling

supplier sustainability company sustainability customer sustainability

wdual‘s sustainabity’/

Figure 175: Companies in the context of ISR
Source: by author based on input from Mory (2014), Schneider (2015) and Altenburger (2013)

By expanding the so far corporate focused arrangement of economical, ecolog-
ical and social factors by the individual component, allows ISR in this new stage of
development for a further improvement of the firm’s turnover. As learned from the
author’s interviews, the level of motivation of individuals being picked up in their
comfort zones is much higher compared to being placed in a defined and restricted
context. Consequently, firms need to change towards new innovative awareness rais-
ing training concepts, pick-up the participants in their comfort zones without simul-
taneously losing the focus on the corporate interest. This certainly is a balancing act
which needs to be taken care of by trained experts.

In the first dimension of the model, the individual represents different roles.
On one hand, every employee of the company or the supplier is an individual and an
employee at the same time. Every employee is on the other hand also a customer
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and as such also an individual. In all these functions, the individual affects the cus-
tomer, company and/or supplier sector (Figure 175). In this model, in all levels of
supplier, company and customer sustainability the individual is the only common el-
ement. By focusing on picking up the individual in its comfort zone will reduce effort
and cost and get the awareness creation build-up much more efficient. An individual
being well aware of and actively practicing sustainable and environmental behaviour
will do that in any function currently being administered, being as consumer, em-
ployee or private person.

In the second dimension, this created awareness will not be limited to one of
the aforementioned IPCC factors alone. In contrary, this awareness development
process can be expanded from energy efficiency to resource and material efficiency,
water consumption etc.

The third dimension in Figure 175 offers the cooperation between the involved
parties, namely the company, the suppliers, the customers, etc. and allows and even
invites for joint awareness building activities and events; as such the model also of-
fers side effects such as team building improvements.
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Figure 176: The house of ISR, from the “3-P”-model of CSR to the “4-P”-model of ISR
Source: by author based on his research

As discussed earlier, the traditional CSR is focusing on the “3-P” model, with
the “3-P” being represented by Profit — Planet — People. With the earlier developed
model of including the individual as “private person”, the 4t “p” (person) is being
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added to the model. Starting from the traditional “3-P”s, the enterprise has several
options in developing towards its ISR role. The 3 pillars in the “House of ISR” (Figure
176) exemplarily represent the elements of the IPCC. In this connection each of its
pillars constitutes its own “House” (for example in the context of energy efficiency)
with its individual foundation (ecology, economy), its own pillars (energy audits, en-
ergy management, energy savings) and its own roof of objectives (energy efficiency)
(Figure 176). Adding all it all up, the enterprise has composed its ISR model with the
“4-P”s: “Profit — Planet — People — Person”. Sustainability —Oriented Innovations (SOI)
in this context can result in services and products being higher in cost than traditional
innovations (Hansen and Klewitz, 2012).
In practise there are a countless number of enterprises counteracting in and

representing national economies. Also countless is the number of sustainability strat-
egies these enterprises practice.
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Figure 177: The “3-P” of CSR
Source: by author

So far not deeply investigated yet is the complex carry back of all these activi-
ties. The author therefore developed the “Matrix of ISR”, as key element of his
ecoistics philosophy.

Combining several cubes from the “3-P model of CSR” which puts profit (eco-
nomical), planet (ecologic) and people (social) in relation (Figure 177), the author de-
veloped a matrix representing the relation of these elements for a companies and in
combination of those for national economies.

As Figure 178 visualises, the profit axle represents several elements including
fixed and financial assets, as well brand & image, knowhow and social factors. The
people axle stands for society, partners (such as suppliers and others), employees,
customers and investors. The two asset elements of the profit section combined with
the elements customers and investors of the people section cover the traditional val-
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ue definition (solid framed darker grey box in Figure 178). Adding the remaining ele-
ments of the profit and people sections and complementing the set with “planet”
(ecologic) as the 3" dimension, the sustainable company according to CSR is defined
(dotted framed lighter grey box in Figure 178).
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Figure 178: The “CSR 3-P”matrix of a company
Source: by author

This model describes the relations and correlations of corporate activities and
its partners. Being active in business each enterprise is focusing on main objectives
such as for example risk and cost reduction, value and market share. Any actions and
activities in that context naturally correlate with and impact the way the enterprise
arranges for example workspaces, deals with the market, appears to the society and
influences the environment.

By their activities, business practices, products and services enterprises affect
their. These surroundings are for example employees, shareholders, suppliers, cus-
tomers, etc. In order to inform about their sustainable activities some enterprises
publicise CSR reports with the objective to channel all these affects towards a posi-
tive public perception — the traditional model of CSR.

Looking at national economies many more companies need to be looked at,
represented as company B and company C in Figure 178.
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Figure 179: Evolution from the “3-P CSR” to the “4-P of ISR”
Source: by author

Following the traditional CSR model, an enterprise will never be able to reach
all these individuals, nor will a national economy as such be able to benefit effectively
from the enterprises single activity. Therefore, ISR is adding a fourth dimension to
this matrix: the personal level of the individual as illustrated in Figure 179. Transfer-
ring this fourth dimension into the company matrix we get Figure 180.
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Figure 180: The “ISR 4-P” matrix of a company
Source: by author
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The “ISR matrix”- model is adding also the indirect contacts of enterprises ex-
panding the described CSR process. This combination includes now all possible coun-
ter actors of the enterprises. The “matrix of ISR” so far focused on one enterprise on-
ly, which naturally is overburdened trying to address all individuals. In combination
and cooperation with all the other enterprises (represented through company B and
C in Figure 180), such an effort will jointly be easily manageable, resulting in the “ISR
sustainable public economy value” (Figure 181).

Pulling the “Matrix of ISR” to the energy network concept in chapter 7.1, the
extended the power of the combined efforts of the single enterprises changes the
impossible to be possible and efficient and effective energy efficiency are al of a sud-
den possible. This effect is strengthened on one hand by the interactions between
the enterprises; on the other hand the individuals benefit from the inputs from vari-
ous sectors they are interacting with in other companies or public life (such as sus-
tainable health, food, etc.) which they can bring to their colleagues and enterprises.
One option within this model can be to train employees differently. Instead of send-
ing them to trainings they have to addend in order to learn how to be for instance
more energy efficient for the company, they could be send to trainings to be trained
how to generally save energy, starting from their individual lives.

Profit, cconomical, value

>

People, social, stakeholder

Figure 181: The ISR sustainable public economy value
Source: by author



Development of an integrated model for sustainable energy and social responsibility 225

This new approach however would offer focus more on the private lives of the
employees and critics could argue that the company training budget is used for pri-
vate purposes. However, motivating people to be more sustainability focused pri-
vately and generally, will result in a more for instance energy efficiency behaviour in
the company and thus reduce the company’s energy cost. Consequently, the compa-
ny’s overall budget increased through funding training for “private purpose”. As these
trained employees will also use their knowledge in other situations of life other than
as an employee, there will be sharing of information and saving of for instance energy
cost outside the company. Consequently the benefit will be across the national econ-
omy.

The earlier mentioned risk of SOIs resulting in higher cost compared to conven-
tional innovations consequently will be eliminated by this joint effort approach of the
ISR matrix model.

7.2.3. Analysis and results of first evaluations of the proposal

In order to evaluate the model, the author interviewed attendees of his semi-
nars and in-house trainings during 2015. The interviewees were asked 1) on their mo-
tivation to join the trainings as well as 2) on their assessment of two different training
set-ups for trainings.
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Figure 182: Comparison between the two training methodologies
Source: by author based on his research
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The training topic should be: “awareness creation for energy savings and envi-
ronmental friendly behaviour”:
e Option 1: training methodology “thinking from the company’s perspective” —
in other words: awareness build-up to achieve energy savings for the company
e Option 2: training methodology “think from your individual perspective” —in
other words: awareness build-up to achieve energy savings for the participant
(privately)

The hypothesis to be assessed was that people who are privately sensible on
environmental issues transfer this awareness easier to their business activities as the
other way around.

The evaluation of fifty-one interviews during the open seminars resulted in
training option 2 to be rated as the most efficient methodology (option 1: 17; option
2:32; don’t know: 2 rates).

The concept for an in-house training was designed in two shifts. The first group
of attendees (n=32) was trained according option 1, the second group (n=29) accord-
ing option 2. After the sessions, the participants in both groups were asked to rate
the effectiveness of the attended concept in terms of the potential environmental
impact, motivation increase through the training to become more efficient privately
as well as on business. Also here, option two was the favorited training set-up (Figure
182).

Surprisingly the level of persons trained according to option 2 also on business
indicated higher motivation levels compared to the persons trained with option 1.
The motivation for becoming more sensitive on the private side was also higher for
the option 2 group.

Consequently, the effect of pickup-up people in their comfort zones is very im-
portant and also a very effective methodology for awareness build-up (Figure 182).
This result confirms the compiled hypothesis.

As this result however is based on a very small focus group of 61 attendees, it
cannot be interpreted being scientifically representative. Consequently further re-
search in this field is needed and planned by the author at a later stage.

However, the result from the in-house training study confirmed the results
from the interviews of the attendees of the open seminars indicating that it makes
sense to “back-focus” from the corporate emphasis to the individual.

Discussing the concept and results of the related research with key members at
the multi-stakeholder-forum of the German sustainability council in April 2016 con-
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firmed that the concept is well though through and presents one potential next step
in the development process of CSR.

7.3. Effects of the proposed models for sustainable energy economics in Germa-
ny in relation to CSR

As is known, lone warriors can be successful when approaching their individual
objectives; this can be transferred also to economies, societies and enterprises. Col-
lectively however, individual power can be combined and much more effective; espe-
cially when addressing common objectives, such as climate change, energy efficiency
and healthy economies.

During an actual project in the energy sector, the author developed an extend-
ed model for energy efficiency networks for corporations. Combining strength and
elimination weaknesses the model reaches a maximum degree of effectiveness com-
pared to existing models.

During an additional actual project, the author evaluated different awareness
creation methodologies for CSR. Combining the learnings from both models, the “Ma-
trix of ISR” model was developed. This final model allows combining strengths and
knowledge of any sector and any enterprise towards one healthy economy and envi-
ronment, including energy efficiency.

Discussing these effects with experts from German universities and associa-
tions, it turned out that such a business model has potential to become an innovative
success model shortly. Especially in the context of the mandatory reporting on sus-
tainability activities for larger companies starting 2017 and the related effects to-
wards SMEs the combination of energy efficiency and sustainability projects develop
towards an economic and ecological business model. However, as mentioned earlier
this certainly is a balancing act for the involved companies and needs to be supported
and managed by trained experts.

Therefore the author founded a consulting and research institute to focus on
the development of a concept for a pilot project to

e further research the context and impacts of ISR to enterprises, society and
individuals, including the impact and opportunities for energy efficiency

e develop and offer training programs addressing these dimensions

e develop and consult companies on sustainable ISR concepts and strategies

Under the lead of the mentioned institute and in cooperation with selected
partners from the education and research sector, from concerned ministries and
trade associations as well as selected enterprises, this project is currently in process
of being set-up. Details can be found on www.ecoistics.institute.
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Conclusion

Climate change, increasing shortage of resources, growing numbers of weather
extremes nowadays is dominating the news. The stream of refugees heading towards
Europe already is a major challenge to be managed and threatens the team spirit of
the European countries. South Africa is faced with the largest drought ever recorded
and the temperature on earth is nearing the critical 2°C maximum warming level — an
alert signal indicating that further refugee phenomenon caused by climate and
weather changes a potential worsening threats. During the recent global climate con-
ference in Paris this value was even intensified to 1.5°C if our planet seriously is to be
saved — the increase of the average temperature for instance in Germany reached a
level of 1.4°Cin 2015 already.

As one consequence of these developments, the energy economics are chang-
ing world wide impacting the way enterprises used to historically do their business.
Factors such as energy efficiency, renewable energies, resource efficiency and sus-
tainability voluntarily or forced by laws get more and more on the agendas of today’s
enterprises. In particular in Germany in the context of the nuclear exit and the shift
to renewable energies, many studies and researches were undertaken which proved

|lr

that such “radical” and fast changes of the system are technically as well economical-
ly doable. The evolution of such changes in energy economics, the context of green-
house gas emissions and climate change as well as the correlation to sustainable
business practices, CSR and innovation are analysed in the first section of the paper.
It shows that social cost parameters are permanent companions and are an im-
portant field in the society. “Who will be paying for it” are buzz phrases often being
connected to the energy transition in Germany - a study published in the Scientific
American journal indicates a potential solution scenario.

Parameters being affected by the cost discussions are not only the expansion
of renewable energies, the installation of charging stations for electric cars or the
shift towards “green” traffic in general. It’s also about the economy itself, the em-
ployees and the enterprises which at the end are paying this change. On the other
hand the energy transition is proven to be a job creator, especially in the sectors of
energy efficiency, renewable energy, energy storage, sustainable water and transport
and material and resource efficiency. Sustainability and Corporate Social Responsibil-
ity (CSR) are effects gaining more and more importance and accompany the changes
in energy economics.

The aforementioned studies also indicated that the energy prices in Germany
(electricity and heat) increased extraordinarily compared to the European neighbour
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countries, challenging the competitiveness of German enterprises in the global mar-
ket. The recent low price levels of oil and gas even strengthen this phaenomenon.

Another consequence of the changes in the German energy economics con-
cerns the power producers. As the German energy framework was built mainly on
fossil and nuclear producers, these are faced with major threats and weaknesses in
the new grid situation, shifting from the traditional centralized set-up towards a de-
centralized renewable energy dominated concept. Having realised or even ignored
the upcoming changes, the large producers shifted very late from fossil to renewable
sources and struggle actually with serious financial issues.

But how do enterprises deal with these changes? Which measures are fa-
voured by enterprises? Which worries concern enterprises in this context and which
treats are they faced with? Are the enterprises aware of the legal changes coming
along with these changes, how do they get informed? How do enterprises judge the
ongoing trends and what do they wish from politics? In which relation are such de-
velopments with corporate social responsibility? Which business practices are being
used to tackle such effects? So far such questions were not scientifically evaluated
yet, indicating a gap in the actual scientific research. With the research of this doc-
toral thesis we intended to contribute closing this gap.

In chapter 1, “current tendencies regarding sustainable energy strategies and
knowledge intensive business services”, we looked into the conceptual framework of
today’s innovative business services. After identifying the defining elements of the
concept of innovative business practices we evaluated the available considerations of
sustainable energy in today’s business concepts; important elements here were the
characteristics of business performance indicators in the energy economics. Next we
analysed the actual approaches and perspectives in the development of sustainable
energy strategies. Starting with the definition of energy economics, the factors of en-
ergy economics influencing responsible business practices were identified. After ex-
plaining selected tendencies in sustainable energy systems, today’s classifications of
knowledge intensive business services (KIBS) were investigated. KIBS by definition
play a very important role in the energy economics. Being a very complex and multi-
dimensional construct, energy economic systems require a well-orchestrated team
play of experts. Planning energy efficiency measures for instance requires very pro-
found and deep knowledge on potential correlations between the various cross-
sectional technologies.

Chapter 2 focuses on “present approaches and tendencies in sustainable ener-
gy strategies in relation to corporate social responsibility”. In this chapter, we ana-
lysed specific aspects regarding corporate social responsibility (CSR) which can be
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found in energy economics. After reviewing specific elements and instruments of CSR
which can be used to support sustainable energy strategies, we critically evaluated
selected approaches in sustainable social responsibility and energy. As such, social
and ecological challenges like climate change, resource availability, changes concern-
ing energy economics, etc. enterprises often perceive as threats. As of late, more and
more organizations translate these challenges as chances for innovation, especially as
sustainability and social responsibility factors are developing to become important
purchase decision elements of customers and enterprises.

Chapter 3 presents “today’s approaches of innovation in the context of sus-
tainable energy strategies”. Starting with the definition of innovation, we analysed
its relation to energy strategies. The innovation process in the energy business of
KIBS was reviewed, as well as the steps and phases of the innovation process. Coming
from the innovation analysis and its correlations, the different kinds of innovation in
the context of energy economics was described. As an important element, the sup-
porting role of the open innovation approach in energy networks was analysed. The
presentation of trends of corporate social innovation and their correlation with CSR
and KIBS acting in the field of energy closed this chapter. CSR is evolving to become a
trend in the society and 93% of the CEOs worldwide see CSR as the critical innovative
factor for future business success. Innovation can be defined as improvement, novel-
ty or newness. In the context of innovation, in literature two key focus areas address-
ing the innovation factor are identified: corporate social innovation and eco-
innovation, defining CSR as important lever for innovations.

Finalizing the part of Literature review, chapter 4 highlights the “actual evolu-
tion of energy economics in Germany”. The German energy transition is understood
and observed worldwide closely. From this context, the factors influencing the sur-
roundings of energy economics were presented. To this, the Europe-2020-Strategy
was investigated in relation to sustainable energy strategies, as well as industry
norms in the context of energy efficiency were described. As important element of
this chapter the chronicle of the German energy transition was laid out and impacts
of changes in energy strategies to the German business sectors were explained. In
this context gaps in research for sustainable energy strategies were identified and
presented.

Contributing to the process of filling this gap, the following chapters focused in
several researches on the impact of the mentioned changes to enterprises as well as
on the role of selected factors on sustainable energy strategies and social responsibil-

ity.
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Chapter 5, “study on the opinions of enterprises regarding the evolution of the
energy sector” presents the results of the main study made in this doctoral research.
Through a comprehensive field study we investigated the effects of changes in the
energy economics on German enterprises during 2013 through 2015, also comparing
the results with an accompanying study with enterprises in Romania (2013). The
main objective of this research was to identify the effects enterprises are faced with
by changing energy economics and which measures they prefer in order to face
those. For the presented research the quantitative methodology was used, analysing
the collected data of more than 2,000 questionnaires in each of the investigated
years using the methodology of the one dimensional frequency scale. The feedbacks
received through the questionnaires were evaluated and rated on a four point Likert
Scale ranging from don’t know to increased. The determined frequencies were visual-
ized through bar pillar and circle diagrams. Research results showed that due to the
fact that the changes in the energy system are already present and publicly discussed
for a longer period of time in Germany, the companies were in a position to adjust to
the changing energy economy system and prices. In addition, awareness and focus on
environmental sustainability is at a higher level in the public discussion in Germany
still. As a consequence of these two elements, they are already a step ahead and the
system changes are rated already with a higher level of “normality” compared to Ro-
mania. This is resulting in a less extreme judgment of the impact of the changes in the
energy economics to the enterprises. However, the research showed that the pendu-
lum is still tending to the negative side. Comparing the responses of the enterprise,
the following main findings could be observed:

e Whereas volatile energy prices still were of strong importance in 2013, this
factor became less important in 2015. This effect results on one hand from
more stabilized prices in 2015 compared to 2013. On the other hand, the en-
terprises are more experienced and better prepared to balance such effects.

e The changes in the energy economics are still being negatively perceived by
the entrepreneurs, whereat being slightly improving.

e Amongst the mostly named wished addressed to politics, better coordinated
political activities in relation to energy economics were strongly expressed.

e The enterprises rate energy efficiency measures as “the” most important ele-
ment to counteract the changes in energy economics.

In chapter 6,”studies regarding innovative and responsible business practices
for sustainable energy strategies in Germany”, two supplementing researches were
performed: a) the role of leadership for sustainability and innovative sustainable ini-
tiatives as well as b) the role of KIBS in the context of energy economics.
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a) Innovative initiatives: Innovative initiatives supporting and promoting activities
and projects focusing on sustainability are very important. As one option sup-
porting such “sustainability initiatives” sponsoring was analysed first theoreti-
cally and secondly evaluated through a field research through an implemented
project. The aim of this study was to evaluate whether sponsoring is an effec-
tive and accepted instrument to support innovative initiatives focusing on sus-
tainability promotions. A major experience and finding throughout the exist-
ence of the initiative until today, many sponsors would be found so far with an
increasing trend. Unexpectedly and contrary to accepted opinion, all of the
sponsors refused a sponsoring in the traditional way and resigned from the
typical two-way-deliverable concept of the traditional sponsoring definition.
They all intended to support the initiative which they defined worthwhile to be
supported - supported for the sake of sustainability. Two major findings could
be identified during the sponsor acquisition process. Firstly, the developed
POS and marketing material, through delivering an important impression of
professionalism played an essential role in the decision making process of the
sponsors. Secondly, press releases, media support, award nominations, pa-
tron-ships and invitations to international events, all at an early stage of the
project, resulted in an increased level of awareness, which in addition sup-
ported the sponsor acquisition. As a result, the research confirmed that social
entrepreneurship and leadership for sustainability are indeed important
measures promoting projects and initiatives focusing on sustainability.

b) KIBS: KIBS are facing specific business environments. Especially in the ener-
gy service sector, radical system changes as during the German energy transi-
tion can be experienced. The objective of this research was to evaluate
whether such system changes on one hand can provide major business oppor-
tunities for energy services KIBS (KIBS focused on energy audits and energy
management systems) as well as for related supporting services being special-
ized in the areas of metering and monitoring, telecommunication, educational
services, IT-services, etc. The 2 objective here was to find out how sensitive
KIBS react to by-products coming along with the changes although not being
desired. So, most of the mentioned opportunities are short-term or for a se-
lected group of KIBS only. Some of these opportunities will be opening up
quickly; others require a longer breath in order to be reached. As a result from
the main research in chapter 5, energy efficiency turned out to be a very im-
portant element for enterprises, especially for KIBS focusing on energy and
energy efficiency services. To deep dive this KIBS group further, in total 153
concerned KIBS and energy experts were interviewed. The focal point was on
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opportunities and challenges which KIBS experience or expect as a conse-
quence from the ongoing changes in the German energy economic system, fo-
cusing on the following focus groups:
e Industry and academic experts on German Energy Efficiency Summit
2015 in Cologne,
e Exhibiting KIBS at the energy efficiency conference 2015 in Frankfurt,
e Members of the German Energy Auditor Network Association,
e In-house training and seminar participants in the field of energy effi-
ciency topics.
The questions used in the interviews were to test the following hypotheses:
Resulting from changes in the German energy sector a high number of auditors
will be specializing in KIBS.
After the legal deadline for the audits on December 5, 2015, the demand for
energy audits will slow down and the demand for metering services will in-

crease.

Due to the lack of official sample report formats, software KIBS will develop a
market for legal compliant audit report tools. Those as well as the installation
of identified efficiency measures will be quickly adopted in the market.

A very competitive market for KIBS energy audit services will develop.
As a result, all hypotheses of the KIBS research could be confirmed with the ex-

ception of number three which only partly could be verified.

studi

ness

Based on the findings and learnings from the main as well the supplementing
es made during this research, in chapter 7, “proposals regarding improved busi-
models for innovative and responsible business practices for sustainable energy

and Social responsibility”, the author developed two models supporting a) the efforts

of quickly reducing greenhouse gas emissions by increasing the national levels of en-

ergy

efficiency and b) the efforts of increasing the performance levels of sustainability

and CSR.

a)

Based on the findings during the performed researches, the energy efficiency
network model was developed further. As is known, lone warriors can be suc-
cessful when approaching their individual objectives; this can be transferred al-
so to economies, societies and enterprises. Collectively however, individual
power can be combined and much more effective; especially when addressing
common objectives, such as climate change, energy efficiency and healthy
economies. During an actual project in the energy sector, the author developed
and evaluated an extended model for energy efficiency networks for corpora-
tions. By combining strength and eliminating weaknesses of standalone KIBS in-
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to the corporate energy efficiency cluster, the model reaches a maximum de-
gree of effectiveness compared to existing standalone models. In addition, it
eliminates concerns and roadblocks of the enterprises hindering them in the
“old approach” to actively tackle and execute energy efficiency measures.

b) During an additional project, the author evaluated different awareness creation
methodologies for CSR. Based on the learnings and findings during the accom-
panying research this was developed further towards a next level CSR = CSRP"™ =
ISR, an innovative approach for enterprises and national economies to tackle
the changes not only in energy economics; a philosophy named ecoistics by the
author. Combining the partner integration model and the open innovation ap-
proach, the CSI model reflects the key section for energy service focused KIBS, a
major element of the improved energy efficiency cluster model and additionally
is also a vital part of the CSR™"* model focusing on the individuals. This model al-
lows combining strengths and knowledge of any sector and any enterprise to-
wards one healthy economy and environment, including energy efficiency.

First evaluations with industry experts have on one hand confirmed the viability of

this concept, on the on the other hand they indicated that such a new process cer-

tainly is a balancing act which needs to be taken care of by trained experts. Conse-
quently, the author founded a consulting and research institute for sustainabilit fus
with the objective to
e further research the context and impacts of ISR to enterprises, society
and individuals, including the impact and opportunities for energy effi-
ciency
e develop and offer training programs addressing these dimensions
e develop and consult companies on sustainable ISR concepts and strate-
gies.

In cooperation with universities and enterprises, this institute is currently set-
ting-up a pilot project on extended energy efficiency and sustainability. During this
project several hundred small and medium sized enterprises will be guided through a
process ensuring significantly improved energy efficiency and CSR™* levels. The pro-
ject will be accompanied by selected universities with the objective to further re-
search the topics of innovative and responsible business practices for sustainable en-
ergy strategies and corporate social responsibility. Details can shortly be found on
www.ecoistics.institute.

Contributions and ways to exploit the research results:
Based on the objectives of the research, the findings have resulted in a series
of contributions described below:
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Identification of today’s innovative and responsible business practices in the
energy sector

Clarification of the concept of sustainable energy and business performance
indicators in the energy area

Explanation of tendencies in sustainable energy economics in relation to CSR
Evolution of the energy economics in Germany

Classification of KIBS in energy economics

Opinions of enterprises regarding the evolution of the energy sector
Development of an improved framework to support innovative and responsi-
ble business practices for sustainable energy

Development of an integrated model for sustainable energy and social respon-
sibility

In addition, the developed models will be tested and evaluated in practice. The
pilot project is going to officially start in September 2016 covering several
hundred small and medium sized enterprises. During the project, additional
research will be conducted intending to develop the concept further. Details
can be found on www.ecoistics.institute.
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