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Abstract

ISO 50001 Energy Management Systems defines requirements for third-
party certification. This book serves as a practical manual how to imple-
ment ISO 50001 following an approach of integrated management.
A broad scope of background theories and practical examples are showing
how the energy quest serves as a stepping stone for success on national
and international markets—explaining not only whar has to be done,
but also Aow to do it, and even why it is reasonable. Nearly all business
domains are affected by energy management: for example, accounting
and managerial accounting, operations, supply chain management and
logistics, procurement, facility management, strategic planning, and busi-
ness ethics. Thus, the book outlines the foundations of a comprehensive
energy-oriented business administration ot energy management as business
Sfunction. Academic teachers can cover the field in their respective classes
to endow the students with this know-how, boosting the student’s careers
and advancing the companies their students will work for.

The overall challenge of energy increases the complexity of manage-
ment considerably, but powerful new information technology tools are
also available. Examples are in-memory databases, cloud and mobile
computing, Big Data, or smart metering,. They are contributing to energy

efficiency as part of corporate sustainabildy.

Keywords

ISO 50001, energy management, energy management systems (EnMS),
business administration, energy efficiency, energy accounting, energy per-
formance indicators, EnPI, carbon management, integrated management,
sustainability, smart metering, smart grids, demand side management,
energy procurement, facility management, logistics, energy planning,
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Preface

Now I'm in my early 50s, looking at the generations slowly going by:
Parents being about to end their earthly voyage, children kicking-off with
vigor and joy. What will last of my generation? Will we be remembered
as the ones who spoilt the earth? Being the last generation which had the
chance for a turnaround? Will history consider global warming as the
worst crime committed ever; fatal, global, and irreversible?

However, we hold in our hands the most powerful tools to turn for
the better: the Internet, helping us to feel as cosmopolitans (“citizens of
the world”), developing common values in our global village; renewable
energy technology, with the potential to assure our living standard and
even improve the quality of life with low carbon emissions, political
institutions like the United Nations, with the ability to contribute to
global governance; drying out tax havens, setting fair terms of trade,
or making markets truly work by internalizing social costs; and human
rights, democracy, and market system applied globally and according to
the classical roots should be our beacon.

You may be a business person in academia or a business manager
located anywhere in the world. You probably have a background in busi-
ness administration, but some of you will be technicians or have another
professional background.

Why would you want to read this book? As a practitioner you may
be involved in implementing ISO 50001 at your company. This book
will help you to do so successfully and smoothly. But if you are looking
for a “quick-and-dirty” approach to get the certification with minimum
effort, parts of this book will be a waste of time for you. I want to help
you to fully tap the strategic potential of energy as a competitive factor—
appreciating not only how, but also why to focus on energy performance.

Energy brings together many key focus areas, such as sustainability, IT
(Big Data), climate change, and globalization. Understanding this theo-

retical background is indispensable for the long-term success in a number
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of branches. Thus, this book is meant for the strategically thinking practi-
tioner and the academic striving for an in-depth understanding.

What do I bring to this subject matter? I work in a country that has
undertaken an ambitious energy turnaround, triggering great business
innovation. The German Renewable Energy Act, effective since 2000, was
taken as a model for legislation in many other countries. Our experience
has been that advances in energy management are accomplished more by
leading companies implementing energy policies than through academic
research. This book is my attempt to continue the discussion I began in
“Energy as Function of Business Administration?” published in a German
scientific journal. It is my ambition to contribute to this discussion on an

international scale, following an approach of applied research.
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How to Use This Book

The book addresses the needs of two important groups of readers:

* Academics and managers desiring an overview of “energy and
business administration,” with ISO 50001 being only one
field of application; and

* Business people, secking a practical tool, involved in imple-

menting ISO 50001.

Unfortunately, ISO 50001 is not really helpful to cover both interests.
The approach of ISO does not fit the structure of a management book
nor does it reflect the departments of a company, at least at first sight.
The reason is that it is in line with the ISO 9000 series (quality man-
agement, QM) and the ISO 14000 series (environmental management,
EM). Therefore, the tables of contents (ToC) of ISO 50001 has grown
historically. To solve this problem, this book will develop its own struc-
ture linking ISO 50001 and business administration, as the following
table illustrates.

The first two parts are dedicated to background knowledge, and the
last one is an outlook beyond a company’s border. Clearly, the most
extensive part is covered in Part III. In Chapter 9, a more detailed table
of several pages shows the ToC of ISO 50001 as a framework for the
contents “energy and business administration.” Both target groups of the
book should be able to navigate easily and find the contents of greatest
interest quickly. Readers interested only in the implementation may go
straight to Chapter 3. Those following a more comprehensive approach

should read from the beginning.
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Table Overview of the book

Chapter Topic Contents and explanation
1-3 Part I: Understanding e Certified management systems
ISO 50001 ¢ Integrated management
e Basic energy know-how for nonengineers
4-8 Part II: Megatrends and | ® Resource depletion and global warming
Background Theory e Regulation for internalizing external costs

e  Green energy technology and smart grids
e Information technology
e Public awareness and disclosure

9-28 Part I1I: ISO and In this main part, the theories and applications
Business Functions are explained following the chapters of ISO
50001. See the table with a detailed overview
at the beginning of Chapter 9.

29 and 30 | Part IV: Conclusions and | The practical implementation of ISO 50001
Outlook as a project of change management (practical
view) and an alternative structure for energy-

oriented business administration (academia)

Experiences Teaching Energy Management
in a Master’s Degree Program in Business

When I started teaching energy in our master’s degree program in
business in 2006, the syllabus was similar to this book, starting with
the background theory. This structure wasn’t very successful: I lost the
students explaining climate change and Pigovian tax and had to rewin
their attention by showing the applicability and benefits for their
future job. Consequently, I turned the syllabus upside down, starting
with the examples, the knowledge obviously valuable for a manager,
e.g., exemplifying how an energy review can push cost accounting or
how portfolio management in electricity procurement may cut costs
(Chapter 20). Then I focused on background trends because strategic
management is needed to develop operational applications.

The appreciative reader of this book is probably aware of the
problem of applicability, so the traditional way (theory first) sets the

structure of the book.
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Understanding ISO 50001






CHAPTER 1

ISO 50001 as Certified

Management System

The International Organization for Standardization (ISO) issues a large
number of mostly technical standards with a global reach. In the 1980s,
ISO expanded its scope to include management systems and their
certification, mainly concentrating on quality, environment, energy, and
greenhouse gases (GHGs). ISO prescribes which elements an organiza-
tion has to implement, for example, procedures to measure the quality of
products, indicators to alert if environmental regulation could be violated,
or targets to improve energy performance. To confirm that all elements
of the respective ISO standard are implemented adequately, a third-party
company conducts an audit and grants a certificate. Thus, stakeholders
of the organization may be sure that the management system performs.
This section helps to convey how ISO certification works in detail and

explains the specifics of energy management systems (EnMS).

Definition of Energy

Unfortunately, a simple definition for energy is not possible, because the
term has many diverse meanings. So let us try to avoid confusion by
beginning with the definition from physics: “Energy can be defined as
the capacity of a system to produce external activity or perform work”
(ISO 50001:2011, 2). This means, for example, that a car with a filled
tank can drive for hundreds of miles. This book will expand on the
definition from natural sciences to include aspects relevant to the account-
ing function and general management of a firm. In business life, energy
is used to convey a variety of distinct meanings: “We have to energize our
sales” means to put (financial) resources into marketing. “An energetic

person” refers to social skills like vigor and determination.
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The etymology of energy opens up an interesting perspective.
The Greek word energeia means the power to lift mere possibilities into
reality—an essential, even spiritual, understanding that corresponds

harmoniously to the vital role energy holds for humankind.

Energy Management

In literature, the term energy management generally refers to technical
disciplines (based on the definition of natural science). The focus is on
detailed technical problems like the energy management of electric grids,
of air conditioning, and so on. Hence, although management is originally
a business term, business matters have be neglected in the energy field.
ISO 50001 supports an organizational, cost- and benefit-oriented view
of energy. It is high time that business administration plays its role as a
partner of engineering by implementing energy management into every

function of business, both in academia and in companies.

Business and Energy Not Yet Perceived
As One Field of Interest

Attending a conference, I met an innovation manager of Hoffmann
LaRoche, a global pharmaceutical company. As an educated person
reporting to the board of directors, he had an interdisciplinary view.
When I described my field of interest, he answered with astonishment:
“Energy management as part of business administration—does that

even exist?”

Here are three approaches to a business-oriented definition of energy

management:

* The common, easily remembered definition based on the ety-
mology of management may help. The word management is
derived from the Latin root manus agere, with manus meaning
hand and agere to act. Thus, management means the handling

of everything and anything. This interpretation corresponds
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to the widely used (and sometimes misused) term manage-
ment. Therefore, when energy is the object of any effort in an
organization, the term energy management is appropriate.

* The second definition is my favorite one, because it is precise
and describes what actually has to be done: “Energy manage-
ment is the proactive, organized and systematic coordination
of procurement, conversion, distribution and use of energy
to meet the requirements, taking into account environmental
and economic objectives” (Guideline 4602 of the German
Association of Engineers—VDI, 3).

* ISO 50001’s definition of energy management is embed-
ded in the definition of EnMS. It can be concluded that
energy management encompasses all that has to be done
to implement an energy management system to meet the

requirements of the standard (see next chapter).

Energy management can be defined on different levels, focusing on

different objects:

e Communal, state, federal, or global level

* Organizational (corporate) level, which is the focus of this
book

* Houschold level (as a side note, many ideas of the book may
be helpful for the readers in their private lives)

* Energy management for technical systems—corresponding to

the still-prevailing interpretation of the term in engineering

EnMS and the PDCA Cycle

Energy management focuses on action. In contrast, an energy man-
agement system constitutes the rules for setting and achieving a com-
pany’s energy performance goals. Focusing on the organizational
interpretation and level, an energy management system according to
ISO 50001 (2011, 2) is a “set of interrelated or interacting elements
to establish an energy policy and energy objectives, and processes and

procedures to achieve those objectives.” This definition reads like a
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summary of the standard; it is not very colorful, and the terms are
lacking definition (which will be provided in the course of this book).
So let us conclude in easy words: Energy management on a corporate
level is the handling of energy, while EnMS determine the rules of
how this has to be done.

The standard supports the plan, do, check, and act cycle (PDCA
or Denim cycle). However, it is quite hard to assign the elements of the
standard to PDCA. Most activities will be part of the planning process
(ISO 50001:2011, 16) with the following planning outputs:

* Energy baseline
* Energy performance indicators
* Objectives and targets

* Action plan

A strong emphasis on verification reveals the roots of the whole sys-

tem coming from quality management (QM).

Significance of ISO Standards

ISO acts globally with the support of national standardization insti-
tutions who are member bodies of the ISO federation. ISO and its
members are nonprofit associations and nongovernmental authorities.
Consequently, the standards issued do not have legal relevance unless
a governmental law or court decision refers to them, and they become
effective. Nevertheless, ISO standards do have ongoing significance; it
doesn’t make sense to ignore technical definitions for fasteners or valves
in international business. The standards are based on a broad process of
legitimation through formal discussions organized globally. The discus-
sion process is institutionalized in technical committees, with the broad
participation of experts on an international basis. Draft versions (Draft
International Standards [DIS]) are issued for the discussion—the overall
process, however, takes years.

Every five years, ISO reviews the standards. Since the ISO committees
know how difficult it is for many organizations to adapt to new rules, the

alterations, in most cases, pertain to details easy to implement.
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Importance of Management-

Oriented Standards by ISO

Management-oriented standards make up only a small part of the
norms, but ISO promotes their significance intensively. This was
spotlighted on the ISO homepage, www.iso.org, where the featured
“popular standards” are mostly management-oriented, as on March 17,
2014:

e ISO 9000 Quality management

e ISO 14000 Environmental management

* [SO 3166 Country codes

* ISO 26000 Social responsibility

e [SO 50001 Energy management

e ISO 31000 Risk management

e ISO 22000 Food safety management

* ISO 27001 Information security management
e [SO 20121 Sustainable events

Certification of the EnMS

An organization (e.g., company) striving to improve its management
system may decide to undergo certification. In doing so, they should
present their achievement to the stakeholders. A third-party auditor
(certifier) verifies that all requirements of the standard are met and grants

a certificate.

* The first party is the company itself.

* The second party is the stakeholder who should be impressed.
* The third party is the independent, accredited auditor.

* Inaway, a fourth party enters the game, because a public

authority has to accredit the certifying company.

Thus, an outward credibility disclosing internal organizational

performance is attained, as Figure 1.1 shows.
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Company heading for a
certification of management
system in quality, environment,
energy etc.

Audit and

certification

Certifying and auditing company

Consulting

=]
Q
=
<
=
el
o
=
3)
<

Consulting company as optional
support, it has to be separated
from the certifier

National accreditation authority

Figure 1.1 Institutions of certification

An Example of Practical Benefits

An example showing the importance of process orientation and
cooperation between departments: Compressed air is produced by the
energy or facility management department of a company, which is led
by hundreds of pipelines into the workshops. If a leak of 0.5 cm in
some hidden basement fails to be discovered, 30 L of compressed air
will be lost per second, representing 27,000 kWh of energy and several
thousand dollars in costs per year (depending on the local price).
What's the role of ISO 500012

* ISO requires businesses to look at this process of energy
supply holistically. Therefore, they must plan, conduct, and
document regular leakage checks.

¢ Costs and benefits of management systems are often scat-
tered throughout the energy supply process. It’s important
to establish consumption, distribution, and possible
leakages by measuring consumption and assigning usages
to cost-centers. This provides an incentive for efficient
energy use, for example, by reducing the pressure and
switching the system off at night.

* The established management rules have to be considered as

a starting point of improvement.
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EnMS Certification in Addition to
Quality and Environment

ISO 50001 EnMS complements the 9000 series, concerning QM, and the
ISO 14000 series, dealing with environmental management. In Europe,
the “Environmental Management and Audit Scheme” represents a com-
parable system to ISO 14000 with only slight differences. Currently,
global warming concerns are intensifying interest in EnMS targeting
reductions in carbon-dioxide emissions from fossil-fired power sources.
Figure 1.2 shows scopes of the different management systems.

QM looks at everything of relevance according to the organizations’
own requirements. Of course, environmental issues have to be included in
this scope because they do have relevance, but QM does not address this
requirement. Consequently, environmental management was developed
as an own field of action covering stand-alone ISO management systems
(ISO 14001), separate internal documentation, own staff’ departments,
and so on.

The same happened to the field of environmental management, not
really meeting the energy challenge. Experts found that the ISO standard
did not cover the intrinsic energy aspect thoroughly enough, which led
them to build up the line of EnMS standards. Although closely related
to EnMS, the important question of GHGs is addressed only partly by
reducing carbon-dioxide emissions, because nonenergy-related GHGs
also exist. Global warming pushes the problem of GHGs to a paramount
position in the agenda, causing ISO to open up another field of regula-

tion and business. To provide an overview, the most important standards

Quality management (first issued

1987, ISO 9000 series)

Environmental management (first

issued 1996, ISO 14000 series)

Energy management systems (EnMS,
2011, 50000 series)

GHGs including carbon
dioxide (in process, 14060 series)

Figure 1.2 Scope of the standards for the management of quality,
environment, energy, and GHGs
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of the series mentioned earlier are assembled at the end of the book,
following the references.

The following are some comments on the abbreviations: A very good
QM approach may be called total quality management (TQM), over-
lapping other approaches like Six Sigma. Sometimes, one also refers to
the entire system of QM as QMS. Environmental and energy manage-
ment could be both abbreviated to EM (with or without S for system).
Therefore, in this book, environmental management is written out, and
EnMS follows the ISO 50001 terminology.

What does this distinction mean for organizations thinking about
going for certification? They are somewhere in between the following

situations:

* Some companies already have a certified management system
according to quality, environmental, or other aspects, which
are possibly subject to certification systems like safety or
« . »

good laboratory practice.
* Other organizations, however, have no formalized, third-party

audited rules and management systems.

In the first case, the energy aspect has to be added to the existing
rules and documentation, taking into account that terminology must be
adapted or introduced. This is the great advantage of ISO 50001. Stand-
ing in a tradition with quality and environment, the formal integration of

energy should be easy in this case.

Company Example SCA

While writing this book, Uwe Rothermel, the energy manager of SCA
in Mannheim, Germany, asked me if I have a graduate student inter-
ested in introducing ISO 50001 to the company as his or her the-
sis project. The SCA group, based in Sweden, is one of the world’s
largest providers of hygienic products. The Mannheim plant, with
its own power generation, would be sufficient to supply the whole
city of 400,000 inhabitants. Since 1995, SCA already had a certified
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environmental management system, the goal of the master’s thesis
was to “fathom the gap that has to be bridged covering the additional
requirements of ISO 50001 and prepare a plan for implementation.”

A short note on the title “energy manager”: Uwe Rothermel has
filled this position for many years, being responsible for the whole
energy supply of production, namely, the power plant. Energy manager
will also be defined in ISO 50001 (see Chapter 10).

At the editorial deadline of this book, the project was not yet

finished; however, the student seems to do fine.

Appendix B of ISO 50001 offers a cross-reference list comparing the
table of contents of quality (ISO 9001), environmental (ISO 14001),
and food safety management systems (ISO 22000). Those comparisons
are abundantly available from environmental or other specialized gov-
ernmental or (semi)public agencies, associations of branches of compa-
nies, consulting companies revealing part of their expertise, or literature
(Welch 2011).

For companies that have no certified management systems yet, a
comprehensive approach is recommended. It does not make sense to
erect the solemn pillar of a certified EnMS without designing the com-
plete architecture of an overall integrated management system. But what
if energy presents itself as a pressing problem? Tackle this problem with
the methods and tools provided in this book, and consider the certifica-
tion option according to the requirements of the market you are acting
in. However, many companies just want to get some tips on how to
reduce energy costs and, therefore, formalized management systems are

not advisable.

Advantages and Disadvantages
of an EnMS Certification

Is it necessary to attain a certification for the EnMS? The concepts of ISO
50001 systemize a whole bundle of good ideas for organizations posi-
tioning for a future with energy as a critical resource. So every company

should look at the standard 50001 and get inspired, even those with little
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Table 1.1 Pros and cons of going for a certificate

Pros

Cons

A certification incentivizes a company to
completely understand and exploit potential

of energy savings and cost reductions. Further,
nonenergy-related improvements of management
could radiate from this project.

A whole bundle of nontangible effects will be
attained by sending a highly visible signal to
stakeholders (see Chapter 17 for details).

The effort can be very small if quality and envi-
ronment are already certified and followed by an
integrated approach.

A high number of QM-certificates have been
issued since its introduction in 1987. In some
countries, branches like the automotive, pharma,
or food have reached a saturation of almost a
100% concerning quality certification. Lacking
certification, companies can hardly enter the
market, not even as suppliers. The environmental
certificate wave after 1996 still seems to be ongo-
ing, while the energy certificate wave has just
begun. A similar development as in QM could be
possible, setting certifications as market barriers.

Certifications cause internal
costs during preparation of
the system; external costs
arise through consulting and
auditing.

The seemingly endless
inclination of ISO to issue
new standards.
Overregulation may hinder
a smooth workflow and
exaggerate documentation
needs.

Once a certificate is
attained, stakeholders will
be sensitive to uphold it.
Thus, companies may feel
compelled to conduct a
reaudit after three years,
with the obligation to follow
further requirements that
could be issued.

the style of a balance sheet of arguments.

from lesser requirements.

energy demand. Whether a company should pursue certification depends

on many factors. Table 1.1 displays the most important pros and cons in

It is important to stress that small and medium enterprises benefit



CHAPTER 2

Energy as Part of Integrated
Management and of
Sustainability

Approaching Integrated Management

To understand an energy management system (EnMS) thoroughly, it
has to be incorporated into the framework of integrated management
and sustainability. In a broad understanding of sustainability, it is hard
to find any management activity that is not touched by it. Sustainability
means to make money (economic pillar), to improve environmental per-
formance (ecologic pillar), or to improve the situation of people (social
pillar), according to the triple bottom line concept (TBL or 3BL). Thus, it
seems to be justified to discuss integrated management and the approach
of sustainable management here.

Unfortunately, again, the terms are not as precise as would be desir-
able. Let us define integrated management (systems) as comprising all
relevant management aspects in organizational structure, procedures,
and documentation, following a consistent and harmonized hierarchy of
objectives. This is a very far-reaching definition because relevant includes
every issue and field of activity that managers and organizations decide to
tackle. This all-encompassing understanding seems to be ahead of its time
because, in the practical use of the term, integrated management mostly
includes only quality management (QM), environmental management,
EnMS, and other safety or risk-oriented perspectives. Following our
broad view, here are some sample aspects and subsystems in order to

demonstrate the scope that integrated management has to cover:
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* The ISO-supported certification of QM, environmental
management, EnMS, and greenhouse gases (GHGs, including
carbon), as shown in Figure 1.2.

* Further aspects focusing mainly on risk reduction,
for example, Occupational Health and Safety Management
Systems (OHSAS 18001), Internet Security Management
System (ISO 27000), Risk Management (ISO 31000), or the
organizational enforcement of nondiscrimination according
to national law.

* Regulatory systems for branches such as Good Manufacturing
Practices (GMPs) for food, drug products, and active phar-
maceutical products; Good Laboratory Practice (GLP); Good
Transportation Practice (GTP); and some more summed up
as GxP. ISO/TS 16949 contains “Particular requirements for
the application of ISO 9001 for automotive production and
relevant service part organizations.” ISO 50001 refers to the
ISO 22000 Food Safety Certification in Appendix B.

* The number of designations linked to sustainability is quickly
increasing (e.g., Energy Star, fair trade, organic food, etc.).
The good idea of integration may get easily lost because of a
confusing variety of certifications for management systems

that have to be supported and endowed with resources.

It should not be forgotten that integrated management has to cover the
primary operations through which a company earns income. This central
aspect seems to be overlooked sometimes and will be explained now.

In most cases, employees on any hierarchy level do not consider
QM, EnMS, or other facets of sustainability as core to their work; rather,
these are important but additional requirements. Developing recipes in
chemical industry, casting metal in a foundry, and conducting projects
in the construction industry are examples of the daily work for which
employees are paid. EnMS and other systems can be easily perceived as
a hindrance to perform. It is the common belief that they only add to
complexity in the workplace, with the result that the employees sometimes
have to work overtime. Here are some ideas for how to integrate energy

management in a lean way without demotivating employees:
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* Most important are an intelligent structural organization
(Chapter 10) and a stringent architecture of documentation
(Chapter 18).

e Management accounting, which relies on new IT options,
plays another key role, showing the financial benefits of
energy conservation and efficiency (Chapters 7 and 14).

* 'The EnMS implementation project has to be interpreted as a

process of change management (Chapter 29). Accordingly, the

company members are respected and they take pride in their
work, becoming more influential and effective. It is a win—
win situation for the organization as a whole since it makes
use of the know-how of the employees and they, in turn, feel

involved, respected, and appreciated.

Integrated Sustainability Management

15

According to the most commonly cited definition, from the United

Nations, sustainable development is “development that meets the needs

of the present without compromising the ability of future generations to

meet their own needs.” The triple bottom line, TBL or 3Ps, describes the

taking and giving between companies and their economic, natural, and

social environment through integrated (sustainability) management, bal-

ances, reporting, and disclosure. Based on this interpretation, Figure 2.1

shows different types of reviews or balances that will integrate EnMS into

this concept.

* Accountants have always tackled the first aspect, the economic

pillar, to keep companies profitable. The methods and tools
of economic balance sheets are widely covered by business

administration according to national and international legis-

lation. In this book, we will take this as a basis and proceed to

the second pillar in order to integrate physical energy.

* In ecological dimension, business meets natural sciences. Here,

considerable methodology is needed to understand the eco-
logical or environmental balance and how energy and carbon

balances may evolve. The next section will elaborate on this.
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Integrated (sustainability) management, balances, reporting, and disclosure means

to describe the taking and giving between companies and their

economic, natural, and social environment,

Profit

the TBL or 3PL:

Planet

People

Economic balance sheet:

International Financial

Environmental balance

sheet: waste and

social balance sheet:

diversity,

Reporting Standards recycling, water, nondiscrimination,
(IFRS), U.S. emissions, energy, etc. donations, fair wages,
Generally Accepted developing countries,

Accounting Principles
(US-GAAP), national

I L

Energy balance

compliance, etc.

legislation, etc. condensed out of

environmental balance

J L

Carbon balance by

Monthly, quarterly,

yearly, etc.

Internal, external, tax

related, etc. .
evaluating energy use

and emissions

Figure 2.1 Integrated sustainability management and balance sheets

* The third dimension, the social pillar, is—at first sight—not
a very demanding challenge from the perspective of accoun-
tancy. The key performance indicators (KPIs) are relatively
easy to determine, for example, percentage of women in
leading positions, donations to local communities, or expen-
ditures for training employees. Eventually, it is not enough
to report some isolated KPIs. Social sustainability should be
defined and measured within a consistent and all-inclusive

framework. Here, an ongoing discussion can be observed.

From Environment to Energy to Carbon

Focusing on the second column of integrated sustainability management,
it’s important to understand how environment, energy, and carbon are
linked. An overall environmental balance sheet of a plant describes every

physical input and output, as Figure 2.2 demonstrates.
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Raw material Products

Waste

Production
plant

(as black box)

Waste water

Energy losses

ARy
g

Figure 2.2 Environmental balance of a production plant

The easiest level for which to develop such a sheet is a plant or a
factory building. If plants are aggregated, entire activities of concern
can be displayed. This balance should include every aspect of ecological
significance. Consequently, such an analysis constitutes the basis to derive
balances for specific environmental aspects like water, energy, organic
substances, and so on. An energy balance may be extracted by taking out
every energy-related flow (or omitting the rest). An example is displayed
in the Figure 2.3. Here, the input side shows in greater detail what the

arrow “Energy” indicates in the previous figure.

Electricity
Useful energy

Heating oil
Production

plant
(as black box)

Energy sold

Natural gas
Energy losses

Diesel etc.

LY

Figure 2.3 Energy balance of a plant

The established term balance can be a bit misleading. Mostly, only the
energy input is captured, because it may be very challenging to calculate
the energy losses. This is the reason why many companies only concentrate

on the energy efficiency of crucial assets.
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The next step would be to derive a carbon balance as part of an over-
all GHG balance (which is not elaborated here). The quantity of energy
applied is known and has to be multiplied by the corresponding carbon
emission factor. Here is an example: If we burn one liter of diesel or
heating oil (which is chemically the same), 2.6 kg of carbon dioxide are
immediately emitted.

Before the diesel is at our disposal, raw oil has to be mined, refined,
and transported. The energy needed in those steps is called gray energy
or cumulated energy demand (CED). Electricity is a very special case,
because of its zero emissions when used and the strongly differing gray
energy depending on the generation and procurement. Table 2.1 presents

some important emission factors, including aspects of gray energy.

Table 2.1 Carbon emission factors of selected energy carriers

Emissions of carbon dioxide
Energy carbon emission factors

Electric energy in kilowatt-hours | Zero when used because the gray energy of genera-
(kWh) tion varies considerably: 1.2 kg/kWh for generation
with brown coal, 0.04 kg (40 g or less) per kWh for

wind energy

Heating oil or diesel (liter) 2.5 to 2.7 kg carbon dioxide per liter when burned
(specific weight is 0.820 to plus gray energy

0.860 kg/L)

Gasoline (liter) 2.3 to 2.4 kg carbon dioxide per liter when burned,
(specific weight 0.720 to plus gray energy

0.775 kg/L)

Kerosene-based jet fuel for 2.4 to 2.8 kg carbon dioxide per liter plus gray
airplanes (liter) energy. When emitted in great height, an additional

factor up to 2.7 necessary

Natural gas not compressed 1.8 to 2.0 kg carbon dioxide per cubic meter plus
(cubic meter) gray energy

Bioethanol and biodiesel (liter) Far differing numbers, from 70% savings compared
with fossil fuel to negative effects because of
deforestation of jungle and monocultures. One tank
consumes the corn needed as food for one person
for one year.

Compressed natural gas (CNG), | 2.3 to 2.7 kg carbon dioxide per liter plus gray
liquefied natural gas (LNG), energy
liquefied propane gas (liter)

Coal 2.5 to 3.7 kg carbon dioxide per kilogram plus gray

energy
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When working on a draft version of this table, it was my hope to
present one single and ultimate emission factor for each energy form.
Unfortunately, this is not possible. Many energy carriers are natural prod-
ucts varying considerably in quality. Furthermore, the gray energy has to
be traced according to individual procurement; the invoice of the utility

is a valuable information source.

A Little Excursion into Chemistry

It seems strange that one liter of diesel with a specific weight of less
than 1.0 kg will lead to an emission of 2.6 kg CO,. When fuel is
burned, each atom of carbon released will react with two atoms of
oxygen coming from the surrounding air. This adds to mass. We don’
feel the weight of gas, because we are surrounded by the atmosphere of
the earth with a constant pressure from all sides. If we try to weigh the
heaviness of water being submerged, it would not work either.

Do you want to know how to experience CO, in daily life (and
no longer only as the abstract notion of being part of the surrounding

air)? Just open a bottle of sparkling water—the sparkles are CO.,.

The total carbon emissions caused by a company in a specific period
can be called company carbon footprint (CCF); the calculation meth-
odology is the subject of ISO 14064. To get a better picture of a com-
pany’s carbon impact, the boundaries of the balance have to be defined
thoroughly. Are only the direct emissions included? And which part
of the gray energy is taken into account? Are there any offset activities
involved?

There are many useful calculation tools available on the Inter-
net (e.g., www.carbonfootprint.com, carboncalculator.direct.gov.uk/
index.html, www.co2-calculator.eu). Large business software provid-
ers offer modules that support the balances mentioned previously. The
methodology of carbon calculation and the emission factor are not visible
at first sight when using the tools. Consequently, quick first steps are easy,
but if a company wants to establish a carbon accounting, the method-

ological aforementioned questions have to be answered.
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Carbon accounting captures the flows of this GHG; carbon manage-
ment improves carbon efficiency and conservation. Both are important
parts of ecological, or green, management and the greening of organiza-
tions. Industrial ecology as a buzz word expresses the aim of developing
companies according to the model of ecological systems in harmony with

nature.



CHAPTER 3

Energy for Nonengineers

Physical Forms

For an accountant in industry, energy is measured in costs or sometimes
revenues. For a better understanding of operations, we should also take a
look at the scientific and technological side. Team-working professionals
with different educational backgrounds need a suflicient overlap in their
terminology to cooperate efficiently. As physical energy is the ability of a
system to deliver work (see Chapter 1), Table 3.1 shows different forms of
energy and practical examples of company-related work.

Energy is transformed when used at a company. Some examples are
already included in the preceding table; the internal energy flow in com-
panies and value networks will be explained in Chapter 13 (Accounting—
Energy Reviews).

The first law of thermodynamics, the conservation of energy, states that
energy cannot be destroyed or created, it can only be transformed. This
energy theorem provides a beautiful parallel to the idea of an economic
account that has to be counterbalanced. The commonly used terms energy
production and energy generation can also be found in this book, but being
strict, they should be avoided. The term energy losses builds upon models
showing that it does not make (economic) sense to expend energy at the

output side (e.g., thermal radiation of a building).

Watt and Watt-Hour

Energy has to be measured, and the most commonly used unit in compa-
nies is watt-hour (Wh). Without a basic knowledge of the energy capac-
ity or wattage of an energy-consuming asset, this term cannot really be
understood. Therefore, let us choose simple, everyday examples that are
understandable for a nonengineer. The energy capacity or wattage of an

asset describes the rate (or szrengrh) at which energy is used. It is measured
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Table 3.1 Forms of energy and examples of company-related work

Forms of energy

Examples and explanation

Chemical energy

Everything that can be burned contains chemical energy with
the option to transform it into thermal energy (heat) and
other forms. Fossil energy carriers like coal, oil, and gas are
nonrenewable chemical energy resources; wood, the battery of

nature, is a renewable one.

Mechanical energy
(subcategories are
kinetic energy; poten-
tial, elevation, or
position energy; wave
energy; elastic energy;
sound energy)

Lifting a sledgehammer increases the potential, elevation, or
position energy. Letting it down produces kinetic energy, for
example, used to forge a metal sheet into a car wing.

An example that should be avoided: a car with kinetic energy
transmits this energy into the guardrail and accordingly creates
a sudden stop. Consequently, the guardrail and the car wing are
damaged.

Electric and magnetic

energy

Electric pump transporting a fluid, electric heating, e-mobility
in all its forms, and so forth.

An electric drive of a conveyor makes use of magnets to
produce kinetic energy.

Thermal energy

Heat from a furnace hardening metal or of a steam cracker
refining raw oil. Every item with a temperature above absolute
zero (above —459.67°F and -273.15°C) contains thermal
energy from a physical point of view. In engineering and
business, implicitly, the desired temperature of a process (for
example, to achieve an appropriate temperature in a room)
becomes the zero-point of the scale: If it is cold outside, heating
energy has to be provided. Given high temperatures outside, air
conditioning has to deliver cooling energy.

Nuclear

Uranium or other nuclear elements can be used to transform
solid material into heat (thermal energy). Recurrent accidents
in nuclear power plants remind us of the risks of this tech-
nology; furthermore, the problem of disposal of nuclear waste
has not been solved and the residues can be used to produce
nuclear weapons. It is the author’s position that humankind
should go the renewable way of energy generation and phase
out nuclear power. As this is a political topic and nuclear power
has near to no relevance for nonutility companies, nuclear

power is excluded in the following.

in watt (W). A standard hair blower, fan heater, water boiler, or lawn

mower can draw between 1,000 and 2,000 W of power. The physical

definition is:

energy capacity or wattage =

energy

time
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The wattage is mostly indicated on the device itself or in a manual.
It says how much energy is consumed in a given period of time at full
power. If the time is exceeded, more energy will be consumed proportion-
ally. The energy input (or input energy) for one hour of lawn-mowing can

be calculated by multiplying the wattage by the amount of time:

ener . .
cnetey [watt] x time[hour] = energy consumption [watt — hour]

time
Watt-hour is the short form of “wact multiplied with hour.” Thus,
the energy consumption of a lawn mower, in use for two hours, can be

calculated as follows:
2,000 W x 2 h =4,000 Wh

The current wattage of a device while being used depends on a regu-
lation if there are more grades than oz and off. The wattage in the opera-
tions manual refers to the energy input. The energy output involves the

difficulty of calculating the energy efficiency and energy losses.

The Bathtub Comparison

Imagine preparing a bath, the quantity of water streaming into the
tub represents energy (here without considering the temperature).
If you want to be quick, you will open the water-tap as far as possible.
This symbolizes the full wattage or capacity of an energy-consuming
device. The water running into the tub stands for the energy already
consumed, and the longer the tap is opened, the more water (energy)
runs through it. Closing the tap partly is similar to lowering down the

wattage and energy consumption.

In order to avoid confusing high decimal places in the measurements,

the watt unit can be converted into 4ilo (for thousand):

4,000 Wh = 4 kWh
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Table 3.2 Levels of energy capacity measurement units

Measurement

unit of energy

capacity or Abbreviation and

wattage dimension Examples

Watt \% An amount representing a 20th of the

capacity of a typical halogen light bulb

Kilowatt kW Electric capacity of a small hair dryer
1,000 W or lawn mower
thousand, 10°

Megawatt MW 3 MW electric locomotive
1,000,000 W 500 MW: wattage of a mid-sized power
million, 10 plant, which is enough to operate

500,000 small hair dryers at the same
time or to supply a city of about
hundred thousand inhabitants with
electricity.

Gigawatt GW Capacity of a large power plant, which
1,000,000,000 W is sufficient to supply a large region
billion, 10° or a city of one million inhabitants

in an industrialized country with
electricity (depends on the individual
energy demand of the people and their
lifestyle, e.g., New York and Dhaka are
very different.)

Terawatt ™ Big countries need some large power
1,000,000,000,000 W plants to generate hundreds of
trillion, 10" gigawatt, however, countries have

to be combined to reach the level
of terawatt. Here, the dimension of
continents is reached.

Petawatt PW The gulf stream in northern Atlantic
1,000,000,000,000,000 W | has an energy capacity of some
quadrillion, 10 petawatt and influences the climate

in Europe by transporting warm water
from the Caribbean to Scandinavia
and Great Britain.

For industrial applications, the unit has to be raised to the levels of

mega, giga, and tera. Tables 3.2 and 3.3 give the abbreviations and provide

examples for energy capacity in watt, as well as for energy in watt-hour.

Sometimes, the abbreviations are written with different capitalizations.

Here, a common version is chosen. This pertains to the abbreviations of
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Table 3.3 Levels of units for energy consumption

thousand, 10°

Energy

measurement | Abbreviation and

unit dimension Examples

Watt-hour Wh If a halogen bulb of 20 W is switched
on for 1 h, the energy needed sums up
to 20 Wh. If it is switched on for less
than 1 h, the energy consumption has
to be measured in watt-seconds with
the complication that an hour consists
of 3,600 sec.

Kilowatt-hour kWh Let us assume the halogen bulb is part

1,000 Wh of an emergency lighting system and

switched on constantly, 8,760 h a year.
The energy consumed would add up
to 20 W x 8,760 h = 175,200 Wh.
This equals 175.2 kWh.

A typical electrical energy
consumption of a household can be
10 kWh per day.

Megawatt-hour

MWh
1,000,000 Wh

million, 10°

The electrical energy consumption
per year of the typical household has
to be calculated as 10 kWh x 356 =
3,560 kWh. This can be written as
3.56 MWh.

Gigawatt-hour

GWh
1,000,000,000 Wh
billion, 10°

Most industrial companies can conve-
niently express their energy demand

in terms of gigawatt-hours.

Terawatt-hour

TWh
1,000,000,000,000 Wh
trillion, 10"

Very large companies and small coun-
tries are on the level of terawatt-hours.

Petawatt-hour

PWh
1,000,000,000,000,000 Wh
quadrillion, 10"

The energy consumption of the
OECD countries in Europe is about
20 PWh

energy-measurement units as shown in Table 3.3. Just as energy capacity

or wattage in the previous table refers to one moment or an average over a

longer period, the energy consumed has to be indicated for a given period

of time.

Kilowatt-hours are the most commonly used energy measuring unit

in companies, but many other units exist and are applied in different

branches or for specific purposes, among them are:
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Joule

Calories

Ton of oil equivalent (TOE) or barrel of oil equivalent (BOE)
¢ British thermal unit (BTU)
Ton of coal equivalent (TCE)

It may not always be easy to find the right conversion factor, because
some units exist in many variants. Furthermore, temperature, humidity,

or other natural and technical conditions may be factors.

Energy Content of Different Energy Carriers

Business people should be able to shift between

* Quantities of energy carriers (e.g., liters);
* Energy measuring units (kWh or other measuring units
according to the foregoing table); and

* Costs or revenues (as monetary units).

While energy procurement deals with liters of heating oil or cubic
meters of gas, traditional accounting looks mainly at the cost side of the
invoice. The missing link between quantities of energy carriers and energy
in kilowatt-hours is provided by the heating factor. It shows how many

kilowatt-hours the energy quantity may deliver:

energy output

Heating factor = — -
unit energy carrier

This formula can be used for business purposes:

Energy output of a certain quantity of energy carrier

= quantity of energy carrier applied X heating factor

The heating factor can also be interpreted as an energy content
or density of an energy carrier or storage unit. This is important, for
example, in logistics, because energy has to be taken along with a car or a

truck. As diesel (heating oil) has a high energy density in comparison to
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batteries, the weight is lower and permits a higher useful load and reach
for a carrier.

Common heating factors (depending on the exact chemical defini-
tion) for heating oil are 10.08 kWh/L or 10.45 kWh/m? for natural gas.
Oil, gas, and coal are natural products and—although refined—have
slight differences in their chemical attributes. With this background infor-
mation, an accountant may easily understand and transfer energy input
into kilograms, cubic meters into energy balances in kilowatt-hours, and
carbon balances into kilograms. Many utilities include this information

in their invoices.

An Example of Application

If the consumption of natural gas in an office building of 1,000 m? is,
for example, 10,000 m?® a year, the heating factor with a range of 8.8 to
11.4 has to be multiplied with 10,000 L to calculate the kilowatt-hours
used for heating. That equals 88,000 to 114,000 kWh for the whole
building and 88 to 114 kWh for a square meter.

Since the heating factors of 1 L of heating oil and 1 m? of natural
gas are approximately 10, a quick estimation can be made when renting

a flat or buying a house.

Again the initial intention in providing a comprehensive table with
heating factors had to be revoked: Some variations of the definition of the
factors due to different technical premises would have to be explained.
Furthermore, the variations for energy carriers like coal can be consider-
able. If coal absorbs moisture, experiments have to be conducted to get
a correct value. This could make sense if the lot of coal is large enough
and the contract with the provider sets a minimum of energy content or

a maximum percentage of water.

Energy Performance and Efficiency

ISO 50001 (2011, 14) presents a model of energy performance, with
definitions that are scattered throughout the standard (Figure 3.1).
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Figure 3.1 ISO definition of energy performance

The core of the model consists of energy use (the manner or kind of
application of energy, like ventilation, lighting, heating, cooling, trans-
portation, processes, production lines) and energy consumption (quan-
tity of energy applied). These are absolute, stand-alone indicators that
cannot be interpreted without further information. It is an interesting
observation that the positive connotation of the term performance could
be turned into a negative one by looking at use and consumption. The
terms do not match well, as it could be assumed that the higher the con-
sumption, the higher the performance.

The other components of energy performance are relative indicators
offering a ratio. Energy intensity and efficiency open up the way to con-
sider which achievements per unit can be reached by a specific energy
input:

. useful energy
energy efficiency = ————=
energy input

The degree of efficiency or effectiveness makes a difference between
useful (effective or net) energy and energy losses regarding a single process
or a whole system. To calculate energy losses, the previous formula has to

be varied:

useful energy + energy losses = energy input



ENERGY FOR NONENGINEERS 29

To give some examples of application:

* Conventional car engines have an efficiency of 30 to 45
percent (with diesel having a tendency to beat gasoline); the
balance adding up to 100 percent consists of energy losses
from heat radiation or friction.

* Electric drives have an efficiency of 60 to 95 percent, a major
reason to promote e-mobility and comparison to combustion
engines.

* Wind turbines reach an efficiency of 40 percent, so this
percentage of the kinetic energy of streaming air is converted
into electricity.

* Thermal solar panels can convert a remarkable 60 percent of
solar radiation into heat.

* Conventional coal energy plants operate with 40 percent
energy efficiency and sometimes below, while combined heat
and power plants can reach about 90 percent. (I met the
energy plant manager of Freudenberg in Weinheim, Germany.
He calculated that his facility achieves up to 95 percent.)

These numbers are a massive hint to inefficiencies worldwide.

The efficiency of a technical system (a single operation or a whole
plan) is diflicult to measure. For practical and business uses, the inverse
ratio referring to an object or purpose of consumption is established.

Some examples:

cubic feet gas

unit product (overall or in a specific operation)

liters of heating oil

square meter of the building

liters of diesel consumption

100 kilometers distance covered by a truck
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Or the other way round:

distance covered in miles

one gallon of diesel

Many more applications will be introduced in Chapter 14 on energy
performance indicators and in other chapters dealing with different

business domains.



PART II

Megatrends and
Background Theory






CHAPTER 4

Scarcity of Energy Resources

and Global Warming

In 1972, the Club of Rome’s report, Limits to Growth, brought the insight
that natural resources are becoming increasingly scarce. Although it is
beyond our scope to cover this whole area, two main energy-related

questions should be considered here:

¢ The scarcity of important fossil energy carriers (in particular,
peak oil); and (of even greater relevance)
* The limited ability of the atmosphere to absorb greenhouse

gases (GHGs, global warming).

This second aspect has to be interpreted as a natural resource even
though nothing is extracted. Both contribute to the three dominant
aims of every nation’s energy policy: To cover the energy demand in an

economic, reliable, and ecological way.

Availability of Fossil Energy Resources

Let us begin with the stocks of fossil energy in a geological sense.

The indicator reach measures the scarcity here:

geological stocks

reach of resources =
annual global consumption
To assure the actuality for many years, this book only contains some
rough estimates. Furthermore, the driving variables for interpretation are
explained.
Raw 0il has got a reach in the range of decades—but this indicator has

been constant already for decades! At first sight, in spite of the increasing
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oil consumption worldwide, the stocks did not seem to be diminished.
The reason for this seeming paradox lies in the definition of stocks: They
comprise the minable quantities at the current prices. As prices went up,
more and more geological deposits were exploited. Between they year
2000 and the beginning of the financial crisis in the year 2008, the raw oil
price for one barrel Brent Oil (159 L) went up from below $30 to $146
peak. As prices are strongly influenced by speculation and political condi-
tions, considerable market volatility can be observed. (Current prices are
easy to view at commodity exchanges or in the economic press; please pay
attention to the considerable differences due to raw oil qualities.)

Coal is globally available for hundreds of years, and some countries
with great importance for global warming like China may cover their
demand from their own mines. Traditional growth may be attained
without having to prepare for rising mining costs. Consequently, global
warming has to be prevented by willful action.

Natural gas has a reach between coal and oil. Rising prices make
fracking as a technology to extract gas profitable. This shale gas tech-
nology leads to falling prices in the United States. Improved technology,
the political will, and rising prices brought about this unexpected
development.

Nevertheless, energy is a sensitive topic even for hard-nosed managers
who are maximizing profits in countries with currently cheap energy, as it

deeply correlates with political, economical, and ecological crises:

* The former Saudi oil minister Sheikh Zaki Yamani stated
that “[t] Stone Age did not end for the lack of stones, and
the Oil Age will end long before the world runs out of 0il.”
Technological advances will take us beyond the oil age,
bringing about advantages not primarily linked to energy. For
example, video conferences are helping to conserve fuel, but
they are done mostly because they are quick and convenient.

* Energy markets reflect the rise or decline of the world
economy immediately and significantly. Furthermore, energy
can serve as a weapon in conflicts. About 20 percent of the
world’s oil demand has to pass the Strait of Hormuz in the

Middle East, a region of considerable political unrest.
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* Governmental regulations fighting global warming may have
a sharp impact. The Fukushima nuclear disaster led to the
temporary switching off of all Japanese nuclear power plants.

* Technological innovations like fracking, solar panels, or
passive houses can make the breakthrough. Renewable energy
carriers like sunbeams, wind, or waves have unlimited reach.
The following chapters will explain how we may tap this

potential energy, leaving the fossil fuels buried in the ground.

Global Warming

What are we actually doing digging out the carbon hidden in the ground
since the times of the dinosaurs? Dinosaurs needed a strong greenhouse
effect, because they were hematocryal reptiles adapting to the temperature
of their environment. High temperatures were necessary to keep their
massive bodies warm. A high concentration of CO, in the atmosphere
brought about a strong greenhouse effect. Extended swamps buried
trunks and other plant material that transformed into turf, one layer after
the other pressed down on the previous ones over hundreds of millions
of years. Thus, turf became brown coal, fat coal, raw oil, and natural gas.
The concentration of CO, in the air went down and the greenhouse effect
was reduced, determining our current climate. If we continue releasing
the buried carbon, we spoil our climatic conditions risking becoming the
dinosaurs of the future—being extinct.

The Intergovernmental Panel on Climate Change (IPCC) comprises
hundreds of top ranked scientists advising the United Nations. They issue
reports concerning global warming (see www.ipcc.ch). Their results are
clear: A manmade climate change is occurring and its consequences will
be catastrophic for humanity and the earth. We have to prepare for rising
sea levels, extreme climate events, droughts, and inundations. The social,
economic, and political impact will be hunger, climate refugees, and wars.

The ice bear of Figure 4.1 on a melting sheet of ice symbolizes the
threatened natural resources of our existence.

Additionally, tipping points pose a massive risk for climate models.
Developments of complex systems (as the climate) are not linear but

may be disruptive; an ecological system may topple. A lake can absorb
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Figure 4.1 Ice bear on dwindling sheet of ice as a symbol for the
hazards of global warming

Source: Polar Bears International.

a considerable quantity of nitrate, but with a small additional exposure
exceeding the limits, it may die biologically. The world economic crisis
in 2008 may be interpreted this way as well, as foul credits in the U.S.
housing market seemingly did not have any effect at first, but eventu-
ally they triggered an economic earthquake. In the context of climate
change, tipping points also take place; for example, the effects of meth-
ane gas released by unfreezing permafrost soils, or the loss of glaciers in

Greenland changing the flow of the Gulf Stream.

A Social Comparison

Let us compare our children’s and grandchildren’s way of life to a boat
trip. There are two vessels available: a speedboat anchoring right at
the pier—and it will be fun, we can jump right on it—and a sailboat
still sitting at the wharf, needing some work and effort before it can
be put into the water. If they take the sailboat, the travelers may not
reach their destinations in a short time. The speedboat, however, also

has a disadvantage: There may be an obstacle in the water and the



SCARCITY OF ENERGY RESOURCES AND GLOBAL WARMING 37

travelers—approaching at high speed—could lose their lives. This can
be transferred to our society’s way of life with the speedboat stand-
ing for an economy based on conventional growth while the sailboat
reflects an economy based on sustainable growth. The IPCC warns:
If we continue to exploit conventional energy carriers and other envi-
ronmental resources, many people might die. In this example, no one
would accept that a beloved person enters the speedboat; the rational
choice is to invest into finishing the sailboat, ensuring a safe trip. But
under the condition of “the tragedy of the commons,” the world is

currently deciding otherwise.

In 20006, the so-called Stern Review on the Economics of Climate
Change demonstrated with great clarity that avoiding climate change
would be much cheaper than mitigating its consequences (2006).
The consequences for companies are less obvious than those for politics

in our global village:

* Managers should observe how climate change and corre-
sponding regulations are perceived by policy makers.

* Companies are advised to account for energy, being able to
realize profitable investments to prevent GHGs.

* A long-term strategy has to be formulated and followed. It is
prudent for companies to join the technologies, branches, and
regions of the world that are succeeding.

* Managers should consider the ethical side of the problem.

* Additionally, every reader of the book is a voting citizen and

can exercise his influence as a consumer.

The next chapter will outline which political actions are necessary to

countervail climate change.






CHAPTER 5

Internalizing External
Costs

Core Idea

In a free market economy, entrepreneurs are realizing profits by optimiz-
ing costs and revenues. Competition is leading to technological progress
and growth; the “benefit of the greatest number” is attained, speaking in
the words of the classics. According to utilitarianism, self-interest leads to
the greatest benefit and welfare for the majority in the short and long run.
Unfortunately, the long-term costs of climate change are not assigned a
price, markets fail in the use and allocation of so called free environmental
goods. If an environmental good causes no cost, everybody uses this free
resource to saturation level—a tragedy of the commons. There is only
one reasonable way for the global village in a market system to overcome
this failure: External (social) costs have to be internalized. External costs
are imputed to others and not to the one benefiting from an economic
action. The principle of causation is basic for internal accountancy and
should also be integrated into the economy on national and global levels.
Figure 5.1 demonstrates what happens to the market when external costs
are included. The figure describes the market of any good causing carbon
emissions. Thus, every material good is included; only the costs and prices
for services like haircuts (without electric hairdryers afterwards) would
not be changed.

As the supply curve becomes steeper, the market equilibrium is found
at a higher price and lower quantity. At first, this may sound like aban-
donment, but in the long run, and with several markets involved, it
will turn out to be the contrary. The additional money representing the
external costs can be invested, leading to growth in other markets with

less environmental impact.
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Figure 5.1 Market diagram including external costs

We now have to take a closer look at what legislation can do to bring
about this internalization of external costs. There are three principal ways
of pricing priceless goods to correct this market failure. They will be

discussed in the following sections:

¢ Direct control of behavior

* Regulation of prices through charges, fees, tolls, or Pigovian
(also Pigouvian) taxes

* Regulation of quantities through a certificate trading systems

and emission allowances (cap and trade)

On this basis, some further discussions have to be mapped to cover

the field; we dedicate a section to each of them:

* An appropriate price for carbon has to be found.

* Taxes and certificate trading systems may lead to funds that
could be redistributed to the citizens per capita (energy
money), an ingenious idea with great advantages.

* Many countries grant subsidies for renewable energy sources
to help them into the market. Although economic theory is
suspicious of this approach, it has its practical impact and
advantages.

* Summing up, embracing renewable energy and a sustainable

economy could bring about the next industrial revolution.
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Direct Control of Behavior

It does not fit to the concept of a free economy when governmental
authorities and legislation prescribe how participants of markets have to
act. Nevertheless, it is a quick and sometimes effective way to mend the
discussed market failure. Making use of this instrument, authorities have
two options to urge companies into a cleaner production: Either they
prescribe which technology has to be applied or they define threshold
values for emissions. Eventually, the effect will be the same, since the
regulating authority has to make sure that an appropriate technology
is available before defining thresholds. In some cases, setting threshold
values provides more flexibility, by allowing companies to find creative
ways in how to reach them.

Here are some practical examples for direct control of energy

technology:

* The threshold values for the maximum energy demand a
building may have per surface unit.

* The ban on conventional light bulbs, which are only 5 percent
energy efficient.

¢ 'The European Union’s (EU) energy-efficiency guideline for
production technology.

* 'The limits of CO, emissions per distance that a car or a fleet

of cars, which a car manufacturer has to meet.

Furthermore, a whole bundle of supplemental measures can be taken

up by legislation in the form of:

* Information obligations (informing the customer about
key energy indicators of the goods which they intend to
purchase);

* Organizational duties (chimney sweeping once a year);

* Label initiatives (classification system for energy-consuming
devices like refrigerators);

* Tax relief on the basis of nongovernmental certifications and

initiatives (tax reductions for ISO 50001 certified companies).
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Prescribing or banning a technology aims to enforce progress relatively
quickly. On the negative side, various problems concerning competition
arise because cost relations are distorted between business branches and
countries. Once a technology is established in this way, it could become
a hindrance to the breakthrough of advanced options. The following
boxed example illustrates how difficult it can be to implement the clean

technology—available for a long time now—in the global car market.

The VW 1 L Car

In 2002, VW presented a car consuming only 1 L of gasoline per
100 km. (Since 1 gal. equals 3.78 L, one could drive about 378 km/gal.
with this car. As a mile covers 1.609 km, one can with 1 gal. reach a
distance of 378/1.609 = 235 miles.) Members of the VW board drove
some hundred miles on public highways proving that they trusted this
technology. Actually, the fuel consumption was as low as expected.
Still, this standard-setting car was not produced and offered to the
customers. The firm probably wanted to avoid a market cannibaliza-
tion with other models. Ten years later, in 2012, an advanced model

was presented to the public (see Figure 5.2).

Figure 5.2 1 L-car
Source: Volkswagen AG.

Again this car was not meant for mass production; only some

hundred selected customers were offered a leasing contract.
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What one can learn from this story:

¢ The technology for energy-efficient cars has been mature for
many years. Regrettably, VW used this prototype only for
marketing purposes. Yet, our focus should, of course, not
solely lie on VW every car-producing company should be
able to construct such a vehicle.

* Itisastunning example of how far away market mechanisms
are from tapping the potential of available energy technologies
for a sustainable economy. The inefficiency of the market is
reflected by the comparison of the consumption of the 1 L car
to that of an average car on our roads.

¢ The existing market system prevents innovations of this kind.
Companies are looking at their revenue and not at the greatest
long-term benefit for all. This seems to be their interpretation
of their role in the system.

 E-mobility is a rivaling technology, energy-efficient and not
dependent on fossil fuels. Finally, a democratically elected
legislator could act to encourage its development over the

prevailing technology.

There are good reasons as well as grave principal objections to direct
legal interference in a company’s energy technology and product policy.
Again advances in global governance would be a key to avoid distortions

when enforcing what is obviously reasonable on a global scale.

Pigovian Tax

Arthur Cecil Pigou was a British economist and Nobel laureate who
published 7he Economics of Welfare in 1920, proposing a tax for market
activities that create negative externalities (Pigovian or Pigouvian tax).
The expression zax does not fit well because taxes are intended to cover
the expenses of countries or other administrative authorities. This is
not the intention in the case of externalities; thus, a charge, toll, fee,
or royalty for greenhouse gases (GHGs) would be a better expression.
Furthermore, the negative connotation of the term tax would be avoided.
As the denomination carbon tax is established, we consent here to use the

term as well.
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The effect of introducing a carbon tax has already been demonstrated
in the Figure 5.1. This simple idea contributes to a healthy market system,
with allocation of resources and technological advances leading to the
creation of value. Prices should speak the (ecological) truth, as expressed
by Ernst Ulrich von Weizsicker, a leading scientist teaching in California
and Germany. Without internalization, profits of companies and the gross
national product (GNP) are not necessarily indicators for value created,
but they possibly indicate the destruction of resources that are excluded

from the accounting system.

Certification Trading System

Economic theory criticizes the fixing of prices by taxing external effects,
because the reaction of market participants and the quantity of carbon
eventually emitted cannot be predicted exactly. A certification trading
system works the other way around: The overall quantity of emissions is
determined based on the capacity of the atmosphere to absorb carbon.
The overall sum of emissions is divided into emission allowance units
(EAUs) and sold in an auction. So—in theory—the Intergovernmental
Panel on Climate Change (IPCC) could determine the emissions appro-
priate to maintain global warming within two degrees, as targeted. This is
the theoretical foundation of the Kyoto Protocol, and subsequent agree-
ments. According to economic theory, it is the most elegant and effective
way.

Unfortunately, some difficulties arise when one looks at the design of

emission allowance trading systems in reality:

* Although a global approach is needed, important countries
are not participating.

e The amount of EAUs was set so generously that prices became
insignificant, ranging to below $10 (check the exchange index
CARBIX for the current price).

* In order to introduce the system at all, the EAUs were first
assigned to the companies without costs. Hence, only EAUs
of no relevance were really traded.

* Only industries with high emissions are included.
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One can only hope that this tool of environmental policy is increas-

ingly applied in a more effective way.

Carbon Trading Scheme in China

At the beginning of GHG emission certificate trading according to
the Kyoto-Protocol, China hesitated to participate. In the last years,
environmental problems coming from the extensive use of coal in
Chinese megacities triggered a national certificate trading scheme. It is
growing rapidly and will eventually outpace the volume of Europe’s
system (currently the largest in the world). In 2014, some 24 million
tons of carbon dioxide equivalent were traded by 2,000 companies
with a value of 123 million euros (Darby 2015, according to Thomson
Reuters). In 2015, the volume will rise to 40 million tons. The regional
authorities are setting the price of 1 ton within the range of three to
seven euros, and the trading scheme contributes to reaching the peak
GHG emissions around 2030.

A Price for Carbon

What do the low prices for EAUs mean in practice? One liter fuel oil or
diesel causes 2.6 kg of carbon dioxide. Given a price of $10 per EAU, a
liter would cost $0.026 or 2.6 cent more (see the carbon emission factors in
Chapter 2). Thus, what would be an appropriate price for one ton of carbon
dioxide emissions, enforced by the economic instruments outlined before?
The threshold for a real impact on the behavior of companies is generally
assessed at $40 (about 30 euros) per ton. The renowned German Center for
Acrospace (DLR), in its numerous studies for the Ministry of Environment,
sets the price of CO, at $90 (70 euros). Summing up several investigations,
the price range is between $12 and $360 (15 and 280 euros) per ton.

Let us contribute to the discussion by applying the willingness-to-pay
method: Climate change will, in all probability, lead to rising sea levels
causing inundation of extended regions of Bangladesh and to the deserti-
fication of the Sahel zone in Africa. This will cost the lives of many people.

What is their value? On a humanitarian basis, and seen through the eyes
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of relatives, every single life has an unlimited value. Thus, GHGs should
have such a high price that no person gets lost. Now let us assume that
the threatened Bangladeshis and Africans were billionaires. They would
be willing to pay a fortune to avoid their death or the deaths of their
children. This little willingness-to-pay model serves as a reminder to drive
the price as high as possible. Following this line of thought, the price for
carbon would trigger a stringent energy turnaround.

Contemplating the monetary value of a human seems to be cynical,
as every person is unique and of unlimited value for his or her loving
family, and according to self-assessment. From an economic viewpoint,
the argument may be turned around: Not asking for the economic value
of persons is cynical since many public decisions are based on implic-
itly assigning a value to (statistical) lives. Examples can be found in the
context of public health care, fire fighters, admittance or prohibition of
hard drugs, alcohol, smoking, or humanitarian decisions about helping
refugees or abandoning them. Here are some randomly selected examples

of valuations taken from different backgrounds:

* An insurance company values the life, or death, of working
people in industrial countries roughly within the range of
$100,000 to $1 million.

* National income accounting for GNP implicitly proposes
the value of a person to be the financial contribution to the
economy within the expected lifespan.

* About 30,000 children per day are dying from the conse-
quences of malnutrition, dirty water, and the lack of basic

medical care. Only a few dollars could save each of their lives.

Redistribution of Energy Money to the Citizens

Liberal economists mistrusting additional public funds raise objections to
an internalization tax and the certification trading system. Their suspicio-
nis that if a public authority gets money, a useful purpose to spend it will
be found, leading to a rise of the public expenditure quota (e.g., the still
existing tax for sparkling wine in Germany was introduced to fund the
navy for World War I). Consequently, the funds raised by a new zax or by
selling EAUs should be tied to one of the following purposes.
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The original idea of Pigou and the welfare economics is to repair the
damage caused by an environmental effect or to indemnify the affected party.
Global warming cannot be repaired in the sense of cooling the earth down
again and stabilizing the climate. To adopt the idea, mitigating the con-
sequences would mean building dams and providing financial means for
future generations, especially in developing countries of the Southern
Hemisphere. In a broader sense, the idea should be applied by helping
developing and emerging countries into a sustainable economy (leapfrog-
ging). This means providing green energy technology, supporting educa-
tion to speed up demographic transition, facilitating access to markets,
and ceasing to dominate the food market in the Southern Hemisphere
with subsidized agricultural products from the North. In practical poli-
tics, this idea ties in with an overall international development partner-
ship. The feasibility of those ideas is often hindered by the well-known
problems of bad governance, corruption, and national egoism on any
side.

Redistributing energy money aims to distribute an equal part of the
funds collected from an internalization tax or from EAU auctions to
everyone, from babies to the eldetly. The effect would be that people with
a higher economic power and with intensified activities causing emissions
would have to pay more. Yet, they have the means to invest in energy
efficiency and will do so because it pays off. People with a substandard
income causing emissions below average will also benefit. Consequently,
energy poverty could be avoided. Furthermore, people with low income
will also get the financial means and the incentive to replace inefficient
devices.

What would this mean for an economy as a whole and for companies?
Returning to the previous market diagram, the skimmed demand capital
does not disappear. It is just converted into goods and services with lower
energy intensity and, hence, into green energy technology itself. Thus,

economic transition and resource-efficient growth are stimulated.

Subsidizing Renewables

This widely used instrument of environmental politics does not pos-

sess the theoretical elegance of Pigovian taxes and certificates. Here the
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core idea of supporting renewable energy technologies lies in support-
ing them until they reach market parity. Market parity means that wind
energy, solar energy, and other renewables become competitive with fossil
energy (even without charging conventional energy with social costs).
Green energy technology becomes cheaper according to the experience or
learning curve. In empirics and economic theory, costs per unit are going
down 25 to 33 percent when the cumulated production doubles. In prac-
tice, this effect can be observed very clearly looking at the development of
solar cells (see Figure 5.3).

Low prices for renewable energies can, of course, also be explained
by the fact that their extraction is free (costless sun, wind, growth of bio-
mass), while coal, oil, or gas have to be mined with increasing expendi-
tures. Consequently, subsidies for renewables will not last forever. Hence,
as an additional public task, it is necessary to provide the infrastructure
for smart grids.

How exactly might subsidizing renewables work? The German
Renewable Energy Act was the first law of this type, with variations
adopted by dozens of countries. Any investor gets a fixed price for every
kilowatt-hour fed into the grid; the focus is on the amount of electricity
generated. An investor could be a household with photovoltaic modules
on the roof or a farmer operating a biomass power plant. These are exam-
ples of microgeneration of energy in contrast to large-scale power plants
operated by udilities. Cooperative associations of citizens invest in their
own, local energy supply; some rural communities have even reached

energy autonomy. Every electricity user pays the subsidy; exemptions

Prices per kW peak for solar cells in euro
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Figure 5.3 Price of solar panels as realization of the learning curve
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are made for energy-intensive industries facing international competi-
tion. Based on efficiencies arising from the learning curve, the subsidy is
reduced step by step before finally fading out completely.

In countries doing it this way, the borders between utility compa-
nies producing energy and other companies consuming energy become
blurred. All companies and even the private sector are merging into the

role of prosumers (producer and consumer at the same time).

Triggering the Next Industrial Revolution

Long-range phases of economic growth occurring over decades are
called Kondratiev waves, according to a Russian economist. Such indus-
trial revolutions are triggered by inventions that lead to global innova-
tions. The first industrial revolution was triggered by the steam engine,
invented by Thomas Newcomen and significantly improved by James
Watt in 1769. The proliferation of this new technology brought about
economic growth and contributed to fundamental changes in society,
politics, culture, and so forth. In brief, people’s entire lives changed from
being part of an agricultural society to becoming members of an indus-
trialized world. Figure 5.4 gives an overview of various Kondratiev waves,
each marking—in chronological order—different industrial revolutions.
Unfortunately, there is no consensus on how many waves have to be
counted, and on their exact period of time.

If a wave phases out, its contributions to wealth, business, and life-
style persist, but the new inventions and innovations have to take over
the role of bringing about a new burst of growth. An energy turnaround
has the potential needed now. Taking this important step, one is once
more reminded of the first industrial revolution, where steam engines
were burning coal as a fossil energy carrier. More than 200 years later, we
are confronted with global warming as the price we pay for living in our
industrialized world. Nevertheless, let us now look at our future opportu-
nities. The previous sections tried to outline what needs to be done, and

the advantages of an energy turnaround are absolutely convincing:

* Consequences of climate change can be mitigated.

* New sustainable economic growth is possible.
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Figure 5.4 Industrial revolutions

Independence from energy imports (autarky) with resulting
political and economic effects may be attained.
Decentralization will help to reduce the vulnerability of cyber
attacks and sabotage.

Cheap (when investments are made), sustainable, reliable
energy for future generations is provided (here the three key
energy objectives—“triangle of energy policy objectives”—are
addressed).

The investment in decentralized supply with relatively small
devices may be organized in a way that citizens control their
energy supply. Ultimately, sustainable consciousness and

social cohesion are strengthened.

Helping the developing countries to leapfrog outmoded para-

digms brings about a win—win—win situation: Industrialized countries

strengthen their innovative abilities, the Southern Hemisphere gets the

chance to grow, and nature can be preserved.
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Global Governance

Let us assume a carbon tax is introduced on a global scale and fossil energy
is phasing out. Is it possible to maintain the industrial way of life without
warming up the earth? In a word: Yes. The technology is available for all
people to live in (post)industrialized economies. Hence, the Western way
of life may be maintained in most parts with some adaptations. Some
(few) compromises have to be made, especially concerning air traffic, but
life could be much more pleasant in a sustainable economy. The nominal
standard of living could even go up, replacing material goods by services
and information; the quality of life could surge immensely. This is the
way visionaries such as Jeremy Rifkin (2011) and Jeffrey D. Sachs (2014)
promote it.

The dominant obstacle to put the stringent approach into practice
can be found in a lack of global governance. We are living in a globalized
world; actions taken in one part of the world are bringing about conse-
quences in another region. Consequently, the inhabitants of the global
village form a community and have to take responsibility for one another.
Thus, the globalized world needs globalized rules. Climate chance con-
fronts us with the tragedy of the commons, the individual rationality
exploiting cost-free resources to the point of saturation. The community,
a democratically legitimized authority has to establish rules to enforce
rationality and fairness. Besides energy, there are many other fields suffer-
ing from a lack of global governance: other environmental standards, the
tax system (without havens for large fortunes or black money), or human

rights.






CHAPTER 6

Green Energy Technology
and New Markets

Volatility of Green Energy

What are the inventions and necessary innovations for the next indus-
trial revolution? Technology is needed, but a new energy market design is
needed allowing technological options to unfold their power. The reason
lies in the green energy technology itself, which can be subdivided into

two categories:

* DPower plants of different scales are generating energy from
renewable sources (sun, wind, water, biomass, geothermal).
Figure 6.1 illustrates the current global energy demand in
comparison to the potential. Some examples for specific
technologies are provided in the next section.

* Technology of energy efficiency. Examples are provided
throughout this book covering business domains such as

facility management, logistics, and so forth.
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Figure 6.1 Potential of renewable energy sources in comparison to
world energy demand



54 ISO 50001 ENERGY MANAGEMENT SYSTEMS

The energy transition is a challenge because of a growing volatility.
Wind and sun are the most important pillars of a carbon-free energy
supply and they don’t deliver given a “dark dead calm” when the sun
isn’t shining and the wind isn’t blowing. Smart energy grids have to be
established, and companies and households are part of them.

Electricity has to be considered as the key energy form of a transition.
It is most flexible, being able to operate a steel furnace, a conveyor, or a
coffee machine. Fortunately, green energy technology produces mostly
electricity. And furthermore, gas, coal, oil, and most other energy forms
can be transformed into electricity. The other way around is possible too,
but most applications are costly and not very efficient. Transforming elec-
tricity into other forms of energy offers possibilities for storage. This is
important, because a major disadvantage of electricity is that it cannot
be stored simply like a fuel, which just fills a tank. Technological options
are power-to-gas (producing hydrogen with surplus electricity), power-
to-heat (warmed up water used later), or pumped-storage hydropower
plants. That means to pump up water from a lower water reservoir into a
higher one when abundant electricity is available, and then regenerating

the power later.

Renewable Energy Generation Technology

Energy technology is a broad engineering field pertaining primarily to
utilities. Here, the opportunities for industrial companies in their roles
as prosumers are taken into focus, as this chapter structured according
to the source of renewable energy: sun, wind, biomass, water, thermal
energy, and heat pumps (for detailed explanations see Capehart et al.
2012, Jefls 2012, or Li 2011, and also Figure 6.2).

Solar power takes the form of thermal and photovoltaic energy
(electricity). Thermal energy is used to heat up a medium, typically water
or glycol (used to avoid freezing in winter), to provide heated tap water or
to support a heating system. This simple technology can be applied for a
single building or on a district-level basis. The heat energy may be stored
overnight or for some days, depending on the size and insulation of the
tank. The potential for tropical and subtropical regions of the world is

enormous.
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Figure 6.2 Examples of renewable energy sources

Source: www.nrel.gov

Several technologies are available to generate electricity from sun-
beams: photovoltaic panels or cells, or large-scale solar thermal systems
that use solar towers or parabolic mirrors. Solar towers and comparable
devices are used in large power plants, whereas photovoltaic panels may
be installed on roofs of houses, office buildings, or production facilities.
Solar thermal power plants are built, for example, in deserts, with inves-
tors and operators mostly from the electric utility industry. Photovoltaic
cells are available to anyone who has an unobstructed roof, ideally directed
toward the equator and with a grade about 30°. The electricity produced
may be fed into a utility net meter or used locally. Relying on solar energy
alone can be challenging, because the electricity is only available when the
sun is beaming. A battery can serve as a buffer for some days. In countries
with frequent breakdowns of the electric grid, solar panels and batteries

may bridge a shortage of external supply.

Example Solar Cells on Rooftop

In our private home, we invested in rooftop photovoltaic cells in

2006. The panels cover about 20 m?* with a capacity of 3.4 kW peak.
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The peak means that 3.4 kW is produced when the sun is beaming
with intensity. We harvest about 3,500 to 4,000 kWh per year, cov-
ering our demand, which is typical for a household in Germany.
The investment is projected to pay off in about 12 years given a
static calculation; if we have to replace the inverter module, it could
be extended. The useful life can stretch over decades, because most
components are not exposed to mechanical stress. Thus, it is a profit-
able investment—and it feels good to achieve our family’s electricity

needs, carbon free.

Wind energy plants are operated on a wide scale as well. Some large
offshore wind farms need investments of billions, which come mostly
from consortiums of utility, venture capital, or public investors. Large
wind turbines are as high as a cathedral and provide in the order of 5 MW
and are so efficient that they use 40 percent of the wind energy streaming
through the area covered by the rotor. Four square meters of this area
is sufficient to supply an average household in industrialized countries.
Smaller devices of a few meters height can be installed on rooftops.
They are not very proliferated, because they need large, windy areas not
disturbing any neighbor. Their efficiency is lower than large “windmills”,
but this interesting segment should be observed.

The use of biomass can be as simple as burning wood. This can make
sense in regions with lots of forests and advanced burning technology,
for example, modern furnaces supplied by woodchips or pellets. This
traditional form of use is bringing about deforestation in many countries,
especially in the Southern Hemisphere. Grime and smog are undesired
side effects in cities.

An advanced form of biomass is the production of methane gas and
heat from agricultural byproducts, especially dung and manure from
cattle breeding. The burnable methane gas may be fed into pipelines for
natural gas or burned on site, generating energy by a turbine.

Moreover, energy plants like corn, sugarcane, or rapeseed provide
raw material for bioethanol (a form of alcohol replacing fossil gasoline)
or diesel. Ethanol is a common additive in U.S. gasoline, and in Brazil,

most cars have biofuel motors burning ethanol produced from sugarcane.
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Controversy arises because one tank load of an average car needs so much
corn that a person could live on it for one year.

Water energy is available in a variety of forms and options for practical
use. The historic form of watermills serves as an example, but today
the kinetic energy of water is transformed mostly into electricity by
turbines. Large dams in rivers are projects for specialists, and they raise
some ecological objections. Small-scale technology such as turbines put
into quick running brooks has some potential. In countries with dense
regulations of water usage the allowance is complicated; for example, fish
travelling to its spawning ground should not be obstructed. Offshore wave
energy or tide currents of the oceans have been in development for years.

Energy of earth, water, or air can be used with hear pumps. The princi-
ple functioning can be made clear in a simple way: Just imagine installing
a refrigerator in a window of a house, with the refrigerator door outside
and the back of the fridge inside. On the back are the tubes getting warm
when the inside is cooled down in normal operation. In this installation
demonstrating the operation of a heat pump, the back of the refriger-
ator will heat the room and—on the other side—cool the air outside.
If a medium like air, water, or soil has a temperature above -273.15°C
(-459.67°F, absolute zero), there is still energy contained. A heat pump
concentrates this energy. Assuming optimal conditions, 1 kWh of
electricity will produce 4 kWh of thermal energy for heating purposes.

The refrigerator analogy describes an air—air heat pump. Digging or
drilling into the ground offers a constant temperature of about 8°C or
46.4°F. This is an advantage for heat pumps if the air is cold in winter.
In summertime, the energy flow can be reversed cooling down facilities

with minimum energy intensity.

Transformation of Energy Markets

The traditional energy market for electricity is comprised of suppliers
(large private or communal utility companies) and customers (house-
holds and companies without their own energy plants). Operators of
electric grids (often, the suppliers themselves) play a minor role because
production and demand are easily schedulable. Power is produced in large

plants relying mostly on coal.
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Figure 6.3 Players in the new energy-related markets

A lot of new green players are appearing on the production side, taking
over parts of the business model of traditional udilities. Deregulation
keeps the thresholds to enter the market low. Grid management and
production are separated to avoid vertical cartels. Volatility of green
energy generation is leading to fluctuating prices in energy exchanges.
Figure 6.3 illustrates the most important players in the new rising markets
and their interaction.

The important points for nonutility companies: They appear two or
even three times in the figure. First, they are on the demand side, like
traditional energy markets. Second, they appear on the supply side as
prosumers. Third, they have the chance to balance supply and demand
through demand-side management, load management, or energy load
balancing. This means, for example, that the industry starts automated
operations consuming energy when prices are low; the following section
will provide detailed information on this. This trend will keep the indus-
try busy in the coming decades. An indicator for its importance can be
derived from the German energy exchange. At times, electricity is not
only cheap, but it may even turn the price negative during hours of large

supply and little demand. Figure 6.4 displays an example.
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Figure 6.4 Example for negative prices for electricity at the exchange

Source: www.eex.de

Consequently, this means that consumers are paid for their energy
consumption, for example, on a summer Sunday with good weather and
windy weather in offshore wind farms. In 2013, 253 h of negative prices
had to be stated at the day-ahead market.

Further conditions have to be met in order to make demand-side
management (or load management) profitable. The physical scarcity or
abundance of energy in the electric grid has to be reflected in the prices of
the exchange and must be transferred into the accounting and planning
system of the companies (Chapter 20 on energy procurement will explain
how this can be effectuated).

The maxim “prices have to speak the truth” has to be followed not
only in the sense of internalizing external costs. Prices have to convey
information about scarcity at a frequency of 15 min or less. Designing
new energy markets via legislation, the price at the exchange should
make up the dominating component of the end price for the industrial
and private consumer. Signals of scarcity are reduced if a constant tax,
net toll, or subsidy fee per kilowatt-hour is imposed. If such taxes were
not constant but are the percentage share of prices, the volatility of costs
would increase. Thus, load management is more profitable and—in the

end—the physical balance of the grids would be improved.
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Smart Grids and Demand Side Management

To tackle those challenges, energy grids have to become smart. Smart
grids (or intelligent energy networks) are combining all assets of energy
generation, energy transport, grid management, conversion, and energy
usage to ensure efficiency, reliability, and sustainability. This definition
extends the conventional understanding, limited to electricity, to every
form of energy. This is necessary because energy conversion and stor-
age are making use of different forms of energy (power-to-gas, power-
to-heat, etc.).

To explain the functioning, potential, and consequences of smart

grids for companies, we will examine three steps here:

* Smart grids on an international level facilitating a green
energy supply over multiple continents, as illustrated by the
Desertec Initiative

* Hands-on applications for everyone in the houschold
(smart home)

* Load management, demand side management, and net

balancing for companies

The Desertec Foundation (www.desertec.org) was supported by large
companies planning a grid from Iceland to Arabia, fed by different forms
of green energy generation (see Figure 6.5).

The abundant space in North Africa and Arabia could be used for
solar and wind farms, Norway with its pumped-storage hydroelectric
plants serves as a buffer for the system, and high-voltage direct-current
transmission transports the electricity to the consumers. A business person
does not need to learn by heart high-voltage direct-current transmission
or understand in detail how it works. It seems enough to know that
electricity can be transported over thousands of miles with only a few
percent loss, even under the sea. The technology for such a renewable
energy supply is available.

Unfortunately, the feasibility faces severe obstacles and only elements

of the whole project will be set into operation: Political instability in
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Source: Desertec Foundation®

involved countries, investments of hundreds of billions, and technolog-
ical advances could topple the calculation. For example, after the design
of the whole project, on-shore wind energy is emerging as the cheap-
est form of green energy (and fossil energy as well if externalities were
included). Thus, local solutions in the hand of citizens could outpace the
megaproject of global players. Nevertheless, some features of this vision
could realize their potential in the long run. The larger a grid, the easier
it can be balanced. A storm band running first over France, then reaching
Germany, and finally covering Poland will supply the whole grid with
wind energy, even the regions with dark dead calm. We should conserve
this idea of international cooperation for coming decades with hopefully
more political stability and trust between nations.

Let us now turn to smart homes, practical applications of smart

grid technology are available today for everyone. Smart meters already

* Desertec offers to use a photo with good DPI from http://www.desertec.org/
en/press/pictures/
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Figure 6.6 Smart meter

constitute important elements of smart grids (Figure 6.6). Companies
may of course make use of this technology as well, in offices and as the
basis for more elaborate applications in operations.

Old-fashioned meters have to be read by a person, mostly from the
energy supplier, on a regular basis, to produce an invoice. Smart meters are
part of the Internet of Things. They possess an IP address, and inhabitants
as well as utility companies can read them online using W-LAN and
Internet. A simple application would be to check the current energy
consumption on a laptop and switch on or off electric devices. Thus,
the load is measured, energy-conserving behavior encouraged, and ideas
for efficiency, by replacing old devices, generated. Load management is
an intended form of smart meter application, for example, starting a
washing machine when electricity prices are low (where tiered rates are
available).

Utility companies or others looking into the exact load of a home will
raise privacy issues. The exact load curve contains a profile of personal

habits, even the TV program viewed can be detected by experts.
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Google Acquires Nest

In 2014, Google bought Nest, a vendor of thermostats and special-
ist for home automation, for over $3 billion. The generation of data
should be the driving factor for Google to enter this market. The trend
toward smart homes and energy conservation involving smart grids
pushed this decision. From the side of energy controlling, interesting

features are developing:

e Temperatures of different rooms can be remote-controlled
even by cell phones from a large distance.

* If Global Positioning System (GPS) indicates that an
inhabitant is approaching his home, heating or air condi-
tioning may provide the desired temperature automatically.

* Intelligent systems will learn about the habits and calculate
an optimal setback temperature, concluding if the person
leaves the house for work or for a short errand.

* Different forms of load management can be affected,
involving batteries of cars, microgeneration by block heat
and power plants, or photovoltaic cells.

* Predictions of energy demand or even generation are

important information for grid operators.

Companies have great potential to take advantage of load manage-
ment, demand side management, or net balancing. They will grow into their
prosuming role of being an active player in a smart energy grid. Table 6.1
systemizes some example options of load management.

An extremely interesting point is that the importance of negative
regulatory energy will grow; this means that companies will get their
energy very cheap, or they are paid for the use of surplus energy in the
grid. Investing in green energy plants increases the existing conventional
energy supply, slowly replacing energy from conventional sources. The
load installed has to be higher than the maximum load on the consump-
tion side, because sun and wind don’t produce constantly. Consequently,

a market design has to be found to reward companies for being able to
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Table 6.1 Sample load management opportunities

Positive balancing or

positive regulatory energy Negative balancing or negative
Demand larger than regulatory energy
generation in the grid Demand smaller than generation
Frequency falls below the in the grid

intended grid, frequency Frequency exceeds the intended grid,
(in many countries 50 Hz) | frequency (in many countries 50 Hz)
ACCelerate generation: Reduce generation:

e Power plants of all size e Shut down power plants

e Emergency diesel generators e Take solar cells off the net

e Discharging of electricity e Charge batteries

stores as batteries

Reduce energy consumption: Increase energy consumption:
e Shut down electric furnaces e Switch on or accelerate milling machines,
e Reduce velocity of conveyor pumps, compressors, and so forth.
and the operation of pumps, e Cool down thermal masses like cooling
heating, or air conditioning warehouses,

e Heat up buffer tanks for heating, fill stores
with parts, material, or (semi)finished products
needing energy-intense operations

store energy and to schedule consumption into phases of abundant energy
generation. Many relatively small assets combined in a load management
can be called swarm energy forming a virtual power plant. A critical point
will be to limit the rights of a grid operator to interfere in the operations

of an industrial company.

Water and Energy

Water has the potential to generate energy flowing in rivers, in sea
currents, or by waves. Switching the perspective, energy makes water
available for humanity. Drinking water and water for agriculture are of
vital importance because they cause or aggravate conflicts in arid regions.
Here, the impact of energy for a sustainable and peaceful world becomes

clear. The role of energy for the

* Availability of drinking water
* ’Transport or treatment

* Disposal or reuse



GREEN ENERGY TECHNOLOGY AND NEW MARKETS 65

These energy roles will, thus, highlight the problems and chances.

The availability of drinking water can be assured by desalinating sea
water, an energy-intense procedure. There is large potential, because
human settlements prefer coastal regions, and sea water will not run out.
Ideally, solar and wind power stations should supply the desalination
facilities, if enough space is available. This method is much more costly
than just taking the water from a river or lake, but there are several
examples that the potential of inland waters is reached or exceeded
(Lake Tahoe in California, Lake Aral in central Asia, or the Jordan River
in the Near East).

Ground water lies at an average depth of 100 m under the surface.
Due to the extensive use of this resource, the level is going down in many
wells. A person can deliver about 1 kWh a day, which would be enough to
pump 1 m?® water from a depth of 100 m up to the surface. This number
demonstrates again that energy has a great effect on the availability of
water in less developed countries.

Transport and treatment are the next steps in the chain. Many people
do not have access to running water, or even a water closet, as a desirable
hygienic standard. Again, energy is needed to pump the water to the
location of use. In most cases, the water has to be treated before people
may consume it. The necessary operations rely on pumping and other
energy-related services.

Disposal or reuse will have to be focused even in countries were waste
water is still dumped into rivers. Treatment has to be applied to prevent
pollution. Thus, the dirty water has to be pumped through pipelines,
delivered to treatment facilities, or transported to the location of further
use, for example, in agriculture. An intermediate solution with little
efficiency and elegance is transport with tanker trucks.

Summing up, energy and water are crucial factors for economic and
sustainable development. Water can easily be stored, for example, desali-
nated water can be stored in elevated (high-level) tanks to assure transport
with natural pressure. If tanks are filled in times of abundant electricity,

the water supply system could even contribute to balance energy grids.






CHAPTER 7

IT and Energy

Big Picture

The complexity of businesses is increasing: Globalization poses the chal-
lenge to work with different cultures and to respect various import and
export regulations. Product innovation cycles are becoming quicker and
products themselves more individualized (mass customization). Compa-
nies are bound to different networks, while, at the same time, quality
requirements are getting higher. Moreover, energy is adding to com-
plexity with surging costs and the need of data logging, data processing,
management methodology, and organizational requirements. Since the
computer revolution of the 1960s, new technological possibilities have
been constantly integrated into companies. First of all, large centralized
computers provided operating power. Furthermore, personal computers,
and the decentralization they brought along changed the architecture
of IT networks. The appearance of the Internet has been another big
milestone and game changer. Currently, mobile and cloud computing are
of vital importance for the IT industry.

Thus, is IT adding to complexity or a factor of alleviation? The role
of IT certainly is contradictory: On the one hand, IT definitely is a busi-
ness challenge since opportunities have to be observed and implemented
in company functions and, on the other hand, I'T enables companies to
meet the complexity arising from other sources. This chapter will explain
IT trends that will keep businesses busy in the near future by applying
this knowledge to the field of energy.

Green (environmental or sustainable) IT as a whole and energy-

oriented IT, specifically, are divided into two fields of application:

e IT serves as a tool in all business domains allowing energy

efficiency and sustainable energy supply. These opportunities
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and potentials of I'T will be sketched in the following. This

development can be denoted as computer aided energy
management (CAEM).

* Green IT, in a narrow sense, secks to optimize the life cycle

of computers of all sizes. In Chapter 26, the energy aspect is

discussed.

A Workshop with SAP

To identify and assess the current trends affecting energy and I'T, Chris-

tian Lenze, Vice President Product Strategy at SAD, and I took the time

for a workshop. We concluded that the resource in enterprise resource

planning (ERP) has to be redefined following the overall need for

sustainable development, and looking at the empowered tools of IT.

What this means in detail is explained with the help of the next figures.

Apart from Christian, I would also like to thank Matthias Sittele who

helped me to understand the cutting-edge of energy and IT.

Business is confronted with new challenges, but at the same time

endowed with innovative instruments, as Figure 7.1 summarizes it.

The redefinition pertains to the methods connected with energy and

carbon outlined in this book. Figure 7.2 links the three columns of sus-

tainability to the type of resources tackled by IT tools.

Ever since it was the aim of business (the profir dimension of sustain-

ability) and ERP to provide the means to use material, money, machin-

ery, and manpower (persons) effectively, economic success was ensured.

We are now in a second wave (planer dimension) integrating ecological

e Emerging business networks

New challenges New tools in the box

e Rising prices and costs for resources e Internet of Things

e Volatility of prices and speed of e Ability to process information
business e Evolving methods and applications

¥

Redefine R in ERP

Figure 7.1 Challenges and tools redefining R in ERP
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Figure 7.2 The big picture of sustainability and IT

resources systematically. It will be an exciting challenge for the future to
find a way of living on earth, conserving resources for our children while

living a happy life (peaple dimension).

Evolution of IT as an Enabler

To explain the impact of this big picture on the way of utilizing IT in a
company, Figure 7.3 shows the development and current options.

In the figure, the first level of IT applications contains stand-alone
solutions like Excel spreadsheets for energy reviews and balances or energy
reporting. They can amend established cost accounting with additional key
performance indicators (KPIs). While advising practical thesis projects,
I was sometimes astounded that high-tech companies with powerful inte-
grated IT solutions were going this way. It could be called “quick and
dirty” or seen as pilot projects. Integrating new (energy) aspects into large
software packages is quite costly: The software vendor has to do the cus-
tomizing. KPIs of different periods cannot be compared if it compromises
the accounting system, and further lessons learned will bring more effort.
In consequence, gathering experience through pilot projects (with the

support of a cheap but well-educated student doing her or his thesis) may
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be a good beginning. However, managers should not stop here or they
may be vulnerable to all of the disadvantages of stand-alone solutions.
The data stand alone and interfaces have to be constructed to feed the
sheets and to use the resules—if it is not done by hand. In most cases,
the programmer of the system has a unique know-how. If he leaves the
department, the solution could be doomed. Consequently, after gather-
ing experiences with such stand-alone solutions, they should be migrated
into existing software.

Cross-functional sofiware like ERP systems support business domains
end-to-end with planning tools for management and accounting. ERP is
looking at the operations from the business side; the technological aspect
is brought in by data logging which is the interface to the technical world.
The emphasis is on one company with some outbound aspects, for exam-
ple, on the supply chain management. ERP accesses integrated databases.
Standard procedures of production planning, logistics, and other func-
tions are customized and supported. Financial accounting describes oper-
ations and supports, reports inside, and discloses outside.

Business intelligence (BI) is contributing to the sophistication of man-
agement by answering questions that extend daily operations by far.
Standard applications are performance measurement and management,
supply chain management, or marketing. As an example, marketing

wants to know how many of the customers who buy product A also buy
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product B, where they are living, how they were impacted by marketing
measures, how they are paid, and so on. To get the answers, data ware-
houses have to be configured, containing internal information (customer
addresses, products bought, and so on) and external data (linking post
codes to regions, browsing the Internet for additional information). Here,
Big Data enters the game as well as problems of privacy. To make use of
data warehouses, on-line analytic processing (OLAP) can be formulated
to answer the questions before marketing, as an established application,
will enhance energy (see Chapter 14 on management accounting with its
section about “The Cutting-Edge”).

In-memory databases (IMDBs), Big Data, and the Internet of Things
(IoT) are empowered by the cost decline of computer chips. IMDBs only
transform the data into random access memory (RAM) that is available
for user applications seemingly without limits. SAP HANA is an exam-
ple of an IMDB; when combined with ERP, it enables a more sophisti-
cated planning in all business needs. Exceeding the boundaries of a firm,
Big Data symbolizes the intake of everything available on the Internet.
A combination with the technical side of business and life is IoT: Devices
in companies and houscholds are getting an Internet IP-address and
can be connected, monitored, and controlled via remote. It is, to put
it a bit deridingly, the Internet of Everything. In the case of energy, the
challenges of renewables and smart grids are meeting their counterparts
(Internet of energy).

The real world meets the digital world as every asset that is auto-
mated and digitally programmed delivers data and might even control
other assets. The same applies to every machine, air conditioning unit,
and truck contributing to the challenge of big data. Where is the data
coming from? Figure 7.4 provides some sources of data generation and
conveyance.

The availability and ability to process data seems to be unlimited.
The limiting factors are the methods applied, the organizational habits
of firms, and the way of thinking of humans. In the past, IT, due to
its complexity, was mostly the limiting factor for progress. Nowadays,
this role is taken by human brains. Cloud computing, mobile computing,
ubiquitous computing, visualization tools like management cockpits, ambient

intelligence: Let us interpret these buzz words as an attempt to help people
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Source: SAP, www.help.sap.com/eeilO

use these new options. Figure 7.5 gives an insight of how management
can be supported by dashboards or management cockpits.

What is required besides technical equipment? Companies need
enough people to understand the new E2E (electronic-to-electronic
or end-to-end) processes and to be capable of implementing new
applications and networks. Every business domain is touched, standing
alone, and interacting: Logistics contributes to improve customer

relationship management (CRM), ambient intelligence is revolutionizing
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facility management, design has to consider recyclability, management
accounting needs to extend to an integrated reporting—the list could be
continued.

It is obvious that the applications of these evolving tools are almost
ubiquitous in the field of corporate energy, but they will impact most
business functions, enabling better planning and control in production,
logistics, facility management, and so on. Consequently, the business
domains will be able to cooperate in an intensified manner accessing
the same sea of data by using integrated, intuitive IT tools and following
well-defined, cross-sectional procedures, as Figure 7.6 shows.

It seems exaggerated to state that functions are melting together, but
cross-sectional, networking collaboration will be a key to operational
efficiency and success. The rising challenges are turning into significant
opportunities through revolutionary technologies making their way into
the mainstream. Summing up, companies have to control their opera-

tions with an intensity that was unimaginable some years ago.






CHAPTER 8

Public Awareness,
Legitimacy, and Disclosure

More and more people are aware of the difficulties and flaws inherent
to a market system. Thus, they question the role and the legitimacy
of companies. Companies are under pressure to justify their actions,
especially if the critical stakeholders are customers bringing in the
revenues. Companies investing are gaining a strategic advantage preparing
for a more knowledgeable customer. Consequently, integrated reporting is
going mainstream and is boosting sustainability in companies.

There are numerous standards and frameworks structuring the

disclosure:

* Global Reporting Initiative (GRI)

e ISO 14000 series standards for environmental management
systems

¢ Sustainability Accounting Standards Board

* International Integrated Reporting Committee

* The Sustainability Consortium (TSC)

* The Carbon Disclosure Project (www.cdp.net).

Every standard and balance contributes to the triple-bottom-line defi-
nition of sustainability according to its acceptance. The GRI homepage
offers an insight into the market of sustainability certification; tens of
thousands of companies are registered, and disclose their reports on the
website (hteps://www.globalreporting.org).

The most tangible way to assess those certificates is done by applying
the systems of key performance indicators. What do the companies reveal
about their performance and their methodology? ISO 50001 does not

really contribute to this (Chapter 14), because it is mandatory to use
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Socio-Economic-Environmental Balance

Some companies go ahead and develop their own standards. An
example is BASE, the world’s leading chemical company, developing
a  socio-economic-environmental analysis named SEEBalance

(Figure 8.1).

Costs from

Impacts on
cradle to grave

environment

Impacts on environment
and costs

Eco-Efficiency
Impacts on -
environment,
costs and society

SEEBALANCE

Figure 8.1 Socio-economic-environmental analysis

Source: SEEBalance, www.basf.com/group/corporate/en_GB/sustainability/eco-efficiency-
analysis/seebalance

energy performance indicators (EnPIs). The standard, however, does not
determine which ones. It will become clear that it is in the company’s best
interest to be explicit. Here, I'T enters the game. The new opportunities
allow companies to identify and publish many, detailed EnPIs (this thread
will be followed in Chapter 17 about marketing).

One could say that companies that inform their stakeholders by
public disclosure systems are courageous in a way. They have to invest in
human resources or internal accountancy efforts to maintain the project.
Moreover, they risk the possibility of a bad performance presented to the
public. Furthermore, they are caught in the system because a withdrawal
will be noticed, damaging the company’s image. Knowing this, organiza-
tions managing these disclosure systems keep the requirements quite low
for participants; the aim is to lure companies into the system of contin-
uous improvement, like ISO 50001 does. In many countries, the core of

the economy is a variety of small, medium, and family businesses, which
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are even more important than the “blue chips.” Therefore, ISO 50001
only states that EnPIs in any form and baselines are formulated to trigger
and measure the improvements.

Conducting a credible disclosure in all fields of sustainability,
the principles of financial accounting have to be transferred and met:
relevance, materiality, completeness, inclusivity, consistency, transparency,
and exactness or accuracy. Companies investing are gaining a strategic

advantage preparing them to compete for a more knowledgeable customer.
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ISO and Business Functions






CHAPTER 9

Cross-Reference Table
ISO 50001 and Business

Administration

This cross-reference table provides the structure of the main part of the
book, linking the table of contents of ISO 50001 in the left column to
business functions on the right. In the table of contents (ToC) of ISO
50001, only Chapter 4 is of paramount relevance. Thus, only Chapter 4
is referred to in Table 9.1.

Table 9.1 Cross-reference ISO 50001 and business domains

Energy-oriented business
administration: business | Chapter
ToC of ISO 50001 functions no.
4 Energy management system Structural organization of energy 10
requirements management

4.1 General requirements
4.2 Management responsibility
4.2.1 Top management
4.2.2 Management representative
4.3 Energy Policy Relationship between energy policy 11

and strategic planning, business ethics,

and corporate social responsibility

(CSR)
4.4 Energy planning Compliance management helps to 12
4.4.1 General fulfill all external, internal legal,
4.4.2 Legal requirements and other | and other requirements

requirements

4.4.3 Energy review Linking energy reviews or balances 13

to accountancy:

e Cost-type accounting (smart

metering, factory data capture,
Internet of Things)

(Continued)
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Table 9.1 Cross-reference ISO 50001 and business domains

(Continued)

Energy-oriented business

administration: business | Chapter
ToC of ISO 50001 functions no.
4.4.3 Energy review e Cost-center accounting (energy
flow and Sankey diagrams)
e Cost object accounting
(life-cycle assessment, LCA)
4.4.4 Energy baseline Managerial accounting, for example, 14
4.4.5 Energy performance indicators | EnPls and energy-oriented balanced
(EnPIs) scorecard (BSC)
4.4.6 Energy objectives, energy Investment appraisal: Identify- 15
targets, and energy manage- ing profitable investments with
ment action plans methods such as total cost of
ownership (TCQO), optimal replace-
ment point, sensitivity analysis,
energetic amortization
4.5 Implementation and operation | Human Resource Management (HR): 16
4.5.1 General Communicating an energy manage-
4.5.2 Competence, training, and ment system inside the organization
awareness
4.5.3 Communication Marketing and customer relationship 17
management (CMR): Taking into
account the informed customer
using sustainability apps and Big
Data
4.5.4 Documentation Quality Management: Documen- 18
tation of integrated management
systems explaining the ways and
perspectives of integration
4.5.5 Operational control Maintenance: smart metering, 19
management cockpits, mobile
computing
4.5.6 Design Energy in further corporate
4.5.7 Procurement of energy functions
services, products, equipment, | ® Procurement of energy 20
and energy ¢ Finance and contracting to 21
procure energy
e Procurement other than energy 22
e [ogistics 23
e Facility Management 24
e Production planning and 25
production
e GreenIT 26
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4.6 Checking

4.6.1 Monitoring, measurement,
and analysis

4.6.2 Evaluation of compliance with
legal requirements and other
requirements

4.6.3 Internal audit of the EnMS

4.6.4 Nonconformities, correction,
corrective action, and preven-
tive action

4.6.5 Control of records

Control and audits

217

4.7 Management review

Internal revision

28

Eccleston et al. (2012), Howell (2014), and Welch (2011) describe
the requirements of ISO 50001 in a detailed way. Simon etal. (2011) and

Welch (2011) focus on the integration with environmental management.






CHAPTER 10

Organization (Management

Responsibility—ISO 4.2)

Overview

Addressing the organizational side of ISO 50001, the three areas of
organizational theory are touched on and may be consulted for advice
(basics of organizational theory are assumed as known).

The first area is the organizational structure. This is addressed explicitly
in ISO 50001 Section 4.2 describing the role of top management, their
representative (energy manager), and energy management team. This
field is discussed in the following chapters.

The second area is process organization. Procedures have to be fixed,
described, and taught to the ones executing them. A lot of energy-related
processes are cross-functional or even relate to other companies in the
supply chain or value network. Consequently, workflow management
has to be enhanced, or new procedures must be defined, assured by IT
support. Most topics like procurement, maintenance, and so forth are
linked to some form of procedural implementation. Following are a few

examples:

* Energy demand planning, procurement, and load manage-
ment

* DProcedures of good housekeeping in facilities management

* Standards of energy reviews, reporting, and disclosure in

accountancy

At this point, the connection to quality management (QM) and envi-
ronmental management is of extreme importance. These management

systems can be enhanced meeting the needs of energy. The practical tools
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of process organizational work shed light on what has to be done, here

are a few examples:

* Handbooks for organization, QM documentation (see
Chapter 18)

* Checklists for procurement

* Flow charts to introduce new personnel

e IT workflow management (templates are developing as the
specific know-how of specialized IT-producers or consultants)

* Checklists, specifications, and forms of consulting (or certifi-

cation) companies

A balance between advantages of specialization and advantages of
working together (integration) has to be found. The contents of what has
to be integrated into the organizational procedures are described through-
out this book.

The third area of organization is project organization or change
management (which is not always identified as separate field). The
processes of energy are mostly interdepartmental. Let us not be deceived:
Implementing an EnMS means a fight for power between the depart-
ments. The energy manager will have an influence on the investment
budget, on the workload of staff, and on internal reporting and perfor-
mance evaluation of organizational units. Chapter 29 in this book will
introduce some guidelines for how to avoid resistance and other hurdles

by introducing EnMS as change management project.

Energy Management in Structural Organization

How is energy integrated into the structure of a company from an orga-
nizational point of view? Section 4.2 of ISO 50001 enumerates many
duties of top management and their representatives, which can be read
like a summary of the standard. The core idea is that energy is a topic
for top management; in branches with a high impact of energy costs,
this is self-understanding. If a company is heading for a certification,
top management has to trigger the project and review it (according to

4.7 in ISO 50001). The standard assumes that top management is able
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to appoint a representative who can do the work; in most firms, he
will be titled as the energy manager. He has to have the skills, respon-
sibility, and authority to push forward all relevant energy topics on all
organizational levels. The representative can be supported by an energy
management team.

How powerful is the energy manager? The standard specifies that he
has to be endowed with the authority covering all the topics mentioned
(ISO 50001: 2011, 6). It is not stated clearly if this authority just contains
the right to advise the line managers from a staff unit or if he is in the

power of command. Three different levels are differentiated:

* An energy manager with advisory function in a staff depart-
ment.

* A staff unit endowed with dotted-line competencies.

* The energy manager institutionalized in a high-rank level in

the line.

Figure 10.1 illustrates the first option of an energy manager holding
an advisory function in a staff department.

In some countries, environmental officers are imperatively man-
dated as advisors of line managers, and they are not allowed to be in the
line of command themselves. The reason is that better surveillance of
environment law using the four-eyes principle. In consequence, the role
of the environmental officer is restricted to advising, initiatives, and
monitoring. The same structure is common (but not excessive) in the

fields of safety, health care, quality, and some others. The name of the

Top
management

Environmental
officer, SHEQ

Figure 10.1 Energy manager as advisory staff
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Top
management

Environmental
officer, SHEQ

Procurement Operations Sales

Figure 10.2 Energy manager with dotted line competencies

staff unit could be Safety, Health, Environment, Quality—an overview
of other fields was given in Chapter 2. Energy could be easily added
to fulfill the formal requirement of the standard (there is someone in
charge), but it is dependent on the will of top management and the
personal charisma of the energy manager, which may be enforced in
the organization.

The second level of empowering the energy manager includes install-
ing him in a staff unit endowed with dotted-line competencies, as Figure 10.2
demonstrates.

That means he has real power over people, assets, and money in
the realm of the department managers in issues pertaining to energy.
The interfaces are complicated to define—a problem that cannot be
avoided in any case, because the nature of energy is cross-functional.
In small and medium enterprises (SMEs), one person often carries two
functions. It means, for example, that if the chief operating officer takes
on the tasks of an energy manager additionally, then he appears twice in
the organizational chart, in the main function in operations and in the
staff department.

The highest level of power for the energy manager means to install
him on a high-rank level in the line or in the board of directors itself
(see Figure 10.3).

The job should be taken over by the top manager who is responsible
for the most important energy consuming assets in the plant. Top level
energy managers should have enough know-how and time for their work
and the support of a dedicated team. This solution could bring about

quick implementation of decisions.
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Top management
including energy
manager

Optional
advisory staff

Procurement Operations Sales

Figure 10.3 Energy manager on high-rank level in the line

What about large companies and other forms of structural organiza-
tions? Large companies with a matrix organization need to find an indi-
vidual solution of implementation that will depend very much on the
branch and history of the firm. In most cases, energy will be built up
alongside the quality and environmental aspects of the organization.

In concerns, a centralized energy management has to be built up and
coordinated by regular meetings of the energy managers of the group’s
companies. Additionally, the know-how of the business domains in
the companies must be exchanged and economies of scale tapped. This

means, for example, that:

* Energy procurement is centralized for the whole group to
increase purchasing power.

* Energy representatives for facility management, logistics, and
so forth are named and share their experience.

* Lessons learned in different countries and continents are

exchanged by energy representatives of such regions.

Even in large groups, companies don’t necessarily have to hire a new
person on a new position for each representative mentioned. But, it should
be made sure that a contact person acquires the new knowledge in the
dynamic field of energy, and that this expertise will be shared for the benefit
of the whole group. Regular meetings and other tools to share know-how
exist in most groups focusing on established business functions. The energy
management team should make use of those structures assuring that their

themes are listed on the agenda of the existing routines.
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Assigning Licensee Responsibilities

The organization wants to reach a unity of task, responsibility, and com-
petence for every position. In business studies, the standard method is
to assign tasks to workplaces in structural organization and to define
procedural workflows interdepartmental. From the side of energy, this
model should be extended to equipment; especially, facility management
requires official approval for operation. Every technical asset has to be

assigned to a workplace that:

e Has the task to cover all licensee duties;
* Is responsible if something goes wrong; and

* Has all necessary competencies to be successful.
Some examples from the energy field explain the importance:

¢ The production of microchips needs air-conditioning
technology for clean rooms. If facility management forgets
to change filters generating dust in the room, the current
production will be spoiled causing high damage.

* Exothermal chemical reactions produce heat as long as
macerial for the reactions is available (lighting a match is an
example). Synthetic resin or nuclear power plants depend on
a reliable cooling system. If they are shut off for maintenance
without coordination of operations, a blast with casualties
could follow.

¢ If the tubes of compressed air frequently running in the
basement are not checked regularly, leakages could go
undetected. A leak of a few square millimeters can easily cause

energy cost of thousands of dollars a year.

Company Example Chemical Industry

Conducting a consulting project in a large chemical plant in my previ-
ous position as environmental consultant, my team had to implement

a corresponding management system. An important element was to
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establish a register of licensee responsibilities, a biunique assignment of
every relevant technical asset to departments or even workplaces. The
project was triggered by the board of directors. As a registered legal
entity, the incorporated enterprise itself has the role of licensee for all
assets requiring approval of a public authority. The board of directors
has legal responsibility to uphold this duty. Through this project the
board fulfilled its organizational duty.

Thus, the following has to be considered when assigning workplaces

to equipment:

* The mapping has to be unambiguous.

* It has to be complete in the sense of covering every legal
requirement and technical necessity in the given situation.

* Such a register should be integrative, including aspects of
energy, environment, quality, safety, operations, and so forth.

* On the side of structural organization workplaces (in SME
often persons are addressed), substitutes must be named
covering all relevant times of operation.

* Looking at different types of operations, all conditions have to
be covered including regular production, maintenance, tests,
and audits of all kinds. The preparation of emergency plans is
of utmost importance in many branches. Many, very different
departments and external entities (service companies, utilities,

firefighters, etc.) will be involved.

For documentation purposes, many tools like handbooks, registers,
and catalogs—preferably in digital, online format—may be used. Here
are close links to the chapters about compliance management and legal
requirements (Chapter 12) and quality management and documentation
(Chapter 18).






CHAPTER 11

Corporate Ethics and

Strategic Planning
(Energy Policy—ISO 4.3)

Overview

ISO 50001, in Section 4.3, requires adherents to issue an energy policy.

The example in the following box shows that the core ideas and element

of the standard should be reflected.

Energy Policy

Minimum Requirements to Meet ISO 50001

We improve our energy performance continuously by setting and revis-
ing energy objectives and targets. Necessary information and resources
to achieve objectives and targets are provided. We adhere to all legal and
other requirements, purchase energy-efficient products and services,
and design energy performance improvements. This energy policy is

documented and communicated at all levels in our company.

Addressing Moral Core Ideas

An energy policy being close to the formulations of the standard tends
to appear like a legal paragraph, summarizing the most important
elements and keywords. However, a policy should be much more,
reflecting the company’s corporate social responsibility (CSR), culture,
and basic values. So don’t feel inhibited and express your organization’s

mission and vision using terms like responsibility for our children ot fight



94 ISO 50001 ENERGY MANAGEMENT SYSTEMS

global warming. Express your thoughts and concerns how profits may
be reduced or fostered by striving for energy efficiency and renewables.
Address and consult the internal and external stakeholders to make
the energy policy a valuable instrument of mission building helpful to

leadership and participation.

Company Example Tata Power

Tata Power is India’s largest integrated power company with a hundred
years of history, starting a hydro-electric power plant in 1915. Ever
since, the vision of the founder J.N. Tata influenced the company:
“In a free enterprise, the community is not just another stakeholder in
business but it is in fact the very purpose of its existence.” This serves
as a landmark for the corporate policies concerning fields like sustain-
ability, environment, or energy conservation. (http://www.tatapower.

com/sustainability/policies.aspx).

The formal side of this requirement is easily met; a paper signed by top
management and other officials such as energy representatives has to be
communicated within the company. In contrast to this minimum, the
impact of an energy policy can be considerable. The policy should be the
lighthouse giving long-term orientation, requiring a strategy that has to
be operated on basic values. Embedding the normative and strategic goal
setting, planning, and management, Figure 11.1 contains five levels with
various time ranges. The two top levels are not covered by the usual canon
of business studies, but it seems to be justified to integrate them here
because of the societal and political dimension of energy management.
Organizations as lobbyers influencing legislation may exercise a consid-
erable influence redesigning energy markets. In principle, this is as an
important element of a vivid and living democracy in which stakehold-
ers of governmental action are involved and may contribute. If exagger-
ated, lobbyism poses a threat to democracy, because massive influence
on legislation is exercised in a nontransparent way. In this book, Part II
introduced basic decisions and interests a company could have on this
level. Nevertheless, further details of lobbying with egoistic or altruistic

motivation will not be followed.
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Organizations as lobby, influencing legislation (trying
to cover at least various election periods)

for generations in family businesses)

Strategic management (five years or more)

Normative management (long range spanning ]
Tactical management (two to four years) ]

Operational management (less than one year)

Figure 11.1 Levels of goal-setting, planning, and management

Normative management introduces basic values and the ethical dimen-
sion into organizations. This aspect will be covered in the following,
proposing different ethical theories as foundation of an energy strategy.

Strategic management has to bring values closer to action. The stan-
dard methods of strategic planning have to be applied and adapted to
meet the upcoming energy challenges. Some examples will be sketched
in this chapter. A critical point will be the intangible advantages of a
proactive long-term strategy. I'll present my own model for how different
ethical theories and strategies match with one another.

Tactical management has to be mentioned, but in business studies, and
many companies, planning it is not visible by its own methods and tools.
Consequently, this level will be merged with the strategic one.

Operative management and control cover energy planning activities
with an impact lasting for less than one year. Many sections of Part I1I will
provide corresponding methods and examples.

How to work with this hierarchy? The theoretical way of planning is
top-down: First basic (ethical) values as foundation of an (energy) strat-
egy are broken down into tactical planning and operational management.
ISO 50001 implies this way of proceeding. Practical management often
starts bottom-up: First, attainable, realistic targets are set, building a basis
of strategy. To be on the safe side, management tends to set targets mod-
estly, thus, it is easier to overachieve. To combine both, a principle of

countervailing influence can be recommended. A top-down visionary
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big picture has to be grounded by involving a realistic view from employ-
ees’ bottom-up.

Unfortunately, some companies feel compelled to issue well-sounding
and far-reaching policy papers, trying to exceed the competitors. Certifi-
cation can hardly set a limit, because policies do not contain accountable,
measureable targets. If a visible gap between visions claimed and factual
action opens up, the effect of an energy policy may become adverse. Cred-
ibility of top management, the leadership style in a company, and energy
management as a whole may be damaged. This remark pertains to quality,
environment, and all other fields of policy formulation as well. Corporate
culture research has revealed the great power of a credible vision con-
tributing to shared values in an organization. This chance should not be
missed in the case of energy.

It might be a problem if integration arises, because policies, guide-
lines, visions, and codes have to be formulated for a number of fields,
for example, quality, environment, energy or carbon, leadership,
nondiscrimination, compliance, business in developing countries, and so
on. Large companies publish dozens of pages. For small and medium
enterprises (SMEs) the integration will not be so explicit, but the need to
cover the same fields has to be stated. What to do? Go ahead and formu-
late what has to be said for your organization. Be individual and credible

by truly involving the people in the company.

Methodology: A Short Model of Model-Making

The famous article of Milton Friedman in 7he New York Times Magazine
in 1970 “The Social Responsibility of Business Is to Increase Its Profits,”
remains relevant. The flaws of a market system regarding fossil energy
supports the view that the normative level cannot be neglected. Hence,
what is ethics and how can it be introduced into management as an
approach of applied science?

Ethics can be explained as thinking about basic values in a systematic
way. This is what is meant by corporate ethics or CSR, not differentiating
between ethics and morality in everyday business. A valuable access to the
word offers the green etymology of etica as habit. Our moral sentiments

depend very much on our upbringing, the culture, and customs we are
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Value judgements forming the basis of the theory:
Decisions about objects of research, objectives, methods, range of time
considered, idea of man and further premises

Theory building in closer definition:

Formulation of hypotheses, data collection, logical conclusions

develoption a comprising model and recommendation for a decision

In applied sciences:
Implementation of the decision, experiment.
Approval, review or rejection of theory

Figure 11.2 Methodology of theory building

living in. Ethics as a scientific discipline tries to bring this forward by
shedding light on the unconscious. Science has to be objective, logical,
and based on verifiable facts without subjective value judgment. To build
a theory, models (defined as simplified images of reality) are integrated
with ethics respecting those requirements of science. Figure 11.2 visualizes
three steps to do so.

There are three steps necessary to build a theory in applied sciences:

* First, the scientist (or the scientific working manager) has to
determine basic values. No scientist can avoid decisions about
the objects of his model building. Furthermore, there is no
way to avoid decisions about the objective of research, the
methods used, time horizon, and—in social sciences—the
idea of man. Such decisions are value judgments as the basis
of the theory.

* The second step contains the main work that has to be done.
In the processing of empirical data, logical conclusions are
drawn and mathematical methods applied in order to develop
hypotheses and find conclusions for practical action.

¢ The third step of theory building indicates that the recom-
mendation has to be implemented. Natural sciences have
the possibility of repeated experiments under ceteris paribus
conditions. Social sciences including scientific management

can be implemented only once.
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An Example in Logistics

The members of the board of a logistics provider have an investment
budget of $5 million. Mr. Friedman wants to buy new trucks with
a return on investment (ROI) of 10 percent, Adam Smith, Jeremy
Bentham, and John Stuart Mill (to cite the names of the classics) prefer
to invest in the energy-efficient retrofit of a cooling warehouse, ROI
5 percent. If externalities of carbon emissions would be included, the
ROI rises to 15 percent. How to build a theory for decision making?
If the value base of the theory would adopt traditional utilitarianism,
Milton Friedman’s preference had to be followed. If the original idea
of udilitarianism including externalities is applied, the retrofit wins.
The use of the term zheory may be confusing here, because accord-
ing to the figure for the practical decision making, a comprising theory
consists of all three steps. On the other hand, theories (like utilitar-
ianism) are slotted into step one as basis. Such a proceeding may
be accepted, because theories can be small or large, overlapping, or

serving as an element for one another.

Thus, the requirement of science to ensure freedom of value judgments
has to be differentiated: wrong conclusions, lack of logic, and deliber-
ated manipulation in the second step of theory building are not allowed.
However, in the foundation of a theory (first step), value judgments are
inevitable. This opens the door for ethics. The scientist should spell out
deliberately what kind of values he uses as the starting point. Then he has
to be strictly logical about the consequences and recommendations. This
procedure opens the opportunity to compare the consequences of differ-
ent sets of ethical values (different ethical theories) with a given problem

in energy management.

Ethical Theories as Basis of Energy Strategies

What are the possible value sets we can use as a basis for our strategy?
Different ethical theories can be adopted in step one to serve as the
foundation for practical theory building and decision making, and the

following are chosen for a closer discussion:
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e Utilitarianism in its traditional form
e Utilitarianism with internalization of external costs
* Deontological ethics based on duty

* Communicative ethics with the example stakeholder approach

Further practical mindsets as foundation of environment manage-
ment are outlined in Wicks et al. (2010, 321-27).

Utilitarianism in its traditional form was already explained and rejected
(Chapter 5). This attitude may appear in business in the form of legalism:
If a company acts according to law, it is ethically on the safe side—that
is the view of several managers. As explained, the need to go beyond
legalism is growing. The following theories are chosen for closer exam-
ination as enhancement or substitute of this conventional, neoclassical
interpretation of utilitarianism.

Utilitarianism with internalization of external costs is a sort of pleonasm,
because it should be self-evident that all consequences of an economic
action are assigned to the one who earns the profits. The “wealth of the
(industrialized) nations,” to cite Adam Smith, is caused partly because
externalities occur. This wealth provides the means to mitigate the
consequences of climate change, to modify agriculture, or to build higher
dams. Canada or Russia will even profit from global warming. Most
developing countries of the Southern Hemisphere didn’t benefit from the
exploitation of fossil energy and the wealth of industrialization, but the
greenhouse-effect will show the worst consequences in the form of desert-
ification and sea-water inundation in just those countries not possessing
the means to mitigate.

To accept this value base would mean for the energy ethics of a
company in industrialized countries to internalize on a voluntary basis,
if the economic situation allows for it. How exactly to apply this theory
has to be subjected to further individual discussion.

Deontological ethics defines systems of duties a person has to follow.
A universal version and golden rule of deontological ethics existed as early
as in ancient Egypt: “One should treat others as one would like others
to treat oneself.” In Kaliningrad in 1788, Immanuel Kant formulated
the categorical imperative during the period of enlightenment: “Act only

according to that maxim whereby you can at the same time will that it
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should become a universal law.” The impact of this rule is enormous:
There are no pretexts possible like “I am not responsible for the market
system and its external effects” or “If I would do otherwise, it would make
no difference.” Consequently, one has to act as if it would be up to him
that the world depends upon.

The Christian creed is in core a deontological system based on love:
The golden rule stated by Jesus in the Sermon on the Mount (Mathew,
Chapter 7, verse 12). A Christian would want to live up to the second
commandment “love your neighbor as yourself” (Mathew, Chapter 22,
verse 39). As the world has become a global village, people suffering from
the consequences of global warming have to be considered as neighbors.
Hence, Christians (or other followers of a deontological ethic) should act
as if they were themselves threatened by the severest consequences that
are likely to occur.

In secular countries with market systems, Christian ethics finds
its place on two levels: On the first level are companies as a whole
with an explicitly Christian mission; for example, entrepreneurs and
family businesses who want to live up to their values. Additionally,
the churches themselves own several companies, often in the nonprofit
sector. The second level is the individual ethical basis of owners, man-
agers, and employees in companies with a secular culture. Research
on corporate culture (shared values in an organization) shows that the
stronger the common values, the more successful the organization.
Consequently, good, profit-oriented management respects the values of
the employees in order to avoid a gap between private beliefs and the
practice in the firm.

Communicative ethics with the example of the stakeholder approach is an
accepted ethical practice in market systems. Communicative ethics states
that a decision agreed upon in a fair dialog with all stakeholders is ethi-
cally justified. Thus, procedural ethics describe the way in which consen-
sus is reached; the contents of the agreement are not determined. Many
companies try to practice this ideal because it has numerous advantages
for leadership and economic success in a complex and dynamic world:
Fair communication helps to coordinate operations and make them more
effective, resulting in motivated employees. Such companies may easily

retain customers and cooperate with suppliers.
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Global warming obliges companies to integrate the people influenced
by the greenhouse effect into the circle of stakeholders. It is practically
impossible to organize a direct dialog, but representatives should be the
substitute. Applying communicative ethics, companies would have to act
in their energy management systems (EnMS) in a way that people suffer-

ing from global warming would consent, a requirement of far reach.

Defining an Energy Strategy

A strategy as a high-level plan to reach long-term objectives in the field
of energy is not easy to describe. So let us examine three different ways to

formulate an energy strategy:

* A company could fix a maximum payback period or a
minimum ROI for energy investments, with or without
integrated nontangible effects. Consequently, actions will
follow as realization of the formal criteria manifesting in
technology. This way of strategy formulation does not
determine what technology will be applied.

* To cover this gap, technological decisions have to be worked out
coining the strategy. This could mean developing a long-term
energy action plan, for example, to construct a block heat and
power plant, the energetic retrofit of buildings, and so on.

A strategy can be defined by energy performance indicators
(EnPIs, see Chapter 14), defining the targets to reach.

The indicators could pertain to internal operations
(e.g., 50 percent renewables in five years), or external market
indicators are applied (“We want to be among the top five of

our branch using renewables”).

A comprehensive strategy involves all options, a close eye on eco-
nomic success in a broad sense, a rough-cut action plan, internal, and
external EnPlIs to measure success.

These are different methods to describe a strategy, but how to fill it
with content? There are many methods of strategic planning available.

Again the methodological problem to choose a method arises (see basic
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value judgment in moral reasoning). The method and data input chosen
determine the outcomes of the model. In the following, some standard
methods of strategic planning will be applied to energy. There is not the

one correct method; a multimethodological approach should be followed.

Embedding Energy into the Overall Corporate Strategy

The energy strategy of an organization is not independent; it has to be
embedded into higher-level strategies of the company as Figure 11.3
shows.

The background facts have to be thoroughly analyzed in a given
internal and external situation, including soft factors such as moral and
cultural aspects. To attain long-term profitability, an overall corporate
strategy covering every relevant perspective will already be available in
most companies when tackling energy. Standard methods such as port-
folio management (stars, cash cows, poor dogs, question marks) and
norm strategies for product life cycles have to be interpreted according
to the energy view. Please mind that this understanding of life cycle of
a product is different from the one underlying the concept of ecological
life-cycle assessment (LCA) analyzing the production of a product look-
ing upstream and downstream the supply chain. As an integral part of the
overall strategy, a discrete sustainability strategy is being formulated by an
increasing number of companies (see Laszlo and Zhexembayeva 2011).

Touching many aspects involved (long-life of products, competencies and

Background facts: values, CSR, culture, know-how,
technology, image, position in competition etc.

Overall corporate strategy

Sustainability strategy

Environmental strategy

Energy and carbon strategy

Figure 11.3 Embedding an energy strategy into higher level strategies
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payment of employees, customer service, etc.), every company follows a
sustainability strategy implicitly. The environmental, energy, and carbon
strategies are important aspects of sustainability (see Chapter 2 about
integrated management). The introduction of ISO 50001 and an energy
policy will reveal gaps in the overall planning system, offering a good

opportunity for consolidation.

Scenario Techniques

Scenario techniques try to shed light in the dark by illustrating different
versions of what could happen in the world with relevance to business.
Energy demands complex scenarios involving many aspects with a

far-reaching scale as the following examples underline:

* Dolitical developments—as energy is sourced globally, political
and social observations have to cover the whole world;

* Global warming—its consequences, social perception, and
following greenhouse-related legislation on national and
international level;

* Technology of energy generation, energy efficiency, and—if
of relevance—energy-related aspects of own products;

e Drices of different energy carriers with a special focus on
renewables;

* Product market changes, public sustainability awareness, and
the need for legitimation and disclosure (e.g., by ISO 50001

certification).

There is no single monolithic technique to create scenarios. On the
contrary, predicting what may happen requires creativity and lateral
thinking and also a combination of other elements. For example,
companies may use external or internal studies about energy markets,
creativity technologies like brainstorming or morphological box, simu-
lation calculations in accountancy with a different cost structure, expert
interviews (Delphi method), and so on. A nice idea are wildcards, pull-
ing a virtual card (idea) after finishing a scenario: What would happen

if the Strait of Hormuz were blocked? What would be the effect if smart
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cities become the dominant trend? What if a genius improves solar power
revolutionary (like James Watt improved the steam engine of Newcomen,
see Chapter 5, the section about the industrial revolution)?

An early warning system screens the corporate, social, political, and
technological environment to find weak signals of upcoming hazards for
the business model. Developments pertaining to energy itself may be
regarded as heavy signals popping up in the news regularly. The concept
has to be applied in a much more detailed way; for example, observing the
development of a special technology by scientific literature. Accounting
could contribute by a simulation calculation: What would happen to
costs, revenues, and profits if external costs of carbon would be adequately
priced in?

The following sections contribute to scenarios focusing on different
aspects like technology, decision making involving competitor’s behavior,
and so on. They may as well be interpreted as stand-alone methods of

strategic planning.

Technology Assessment and Technology Life Cycle

Energy-related technology might pertain to generation and efficiency,
energy usage, or own corporate products. Managers have to observe recent
developments, and they have to choose at the right point of time the right
technology. Table 11.1 summarizes which important aspects have to be
taken into account.

This table just contains some hints for how to get an overview of
selected technologies as starting point for an elaborate investigation.
The learning curve (already introduced in Chapter 5 about subsiding
green energy technology) provides a theoretical background for evalua-
tion. The following box gives insight into an elaborate study describing

the interaction of technologies.

Strength, Weaknesses, Opportunities, Threats Analysis

Introducing the strength, weaknesses, opportunities, threats analysis
(SWOT) method applied to energy, some important points for a foundry

as an example company are presented by Figure 11.4. Casting metal parts
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Table 11.1 Energy technology assessment
Reduction of Link to | Useful
Technical initial cost in other life in

Technology maturity the future investments | years
Combustion Slow progress, | Depends on strategy | No >10
motors of vehi- but not all of manufacturers,
cles (Chapter 23) | technological varying prices in

options are different countries

available on indicate the possibil-

the market ity of sinking prices

(see “1 L car”)
E-mobility Batteries still in | Yes, early stage of For example, >10
(Chapter 23) development market introduction | loading stations
Passive house Yes No or low No >50
(Chapter 24)
Controllable Yes No No >20
electric drives
(Chapter 25)
Infrared heating | Yes No or low No >30
system for man-
ufacturing halls
(Chapter 24)
Power-heat Yes Depending on coun- | Planning proce- >20
cogeneration try and size of asset | dures for smart

Combining Solar Cells, E-mobility,
and Storage—A Scenario

A study by the leading investment bank UBS concludes that the

combination of solar cells, electric vehicles, and battery storage units

will improve its profitability constantly (Parkinson 2014). The pay-

back time of around 12 years in 2014 (which is already interesting

for early adopters) will go down to 6 to 8 years in 2020, equaling

a ROI pre-interest of more than 7 percent. In 2030, the payback

time could fall dramatically to three years. In consequence, those

disruptive technologies will contribute to the downsizing of central-

ized fossil fuel generation. UBS advises its customers to “join the

revolution.”
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Strengths Weaknesses
Long tradition, dedicated workforce, Reliable, but old technological equipment
elaborate procedures with the result of a consuming coal, bad CO2 performance

high energy efficiency applying the given
technology based on coal

Opportunities Threats
Investment into new electrical furnaces, Shifts in energy prices for different carri-
micro generation of renewables, partici- ers, changes in subsidies and legislation

pation in smart grids, considerable costs
cut and dramatically improved CO2

performance

Figure 11.4 SWOT analysis of a foundry

is very energy intense, with about 15 percent of total costs flowing into
coal, gas, or electricity. A concrete company stands behind, but as weak-
nesses are tackled, the name shouldn’t be mentioned.

The strengths and opportunities are the main topic of this book, which
is an invitation to understand and tap the whole competitive advantage of
energy. Weaknesses and threats will be elaborated in detail in the following

section about risks.

Risk Management and Benchmarking

Risk management consists of three principal steps:

¢ Identification of risks
* Analysis and assessment of risks

* Control of risks through risk strategies

The identification of risks depends in many ways on the previous
sections (scenarios, early warning, SWOT, etc.). Here, an additional tool
is provided to benchmark a company’s energy performance, which may
reveal risks. Table 11.2 shows selected EnPIs in order to identify critical
points and for other purposes.

Before applying this tool of benchmarking in strategic planning and
managerial accounting, it has to be thoroughly defined, which indicators

shall be looked at, which conclusions shall be drawn, and how indicators
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Table 11.2 Assessing and benchmarking EnPlIs

Very Very
weak | Weak | Average | Strong | strong

Cost indicators

Energy cost

Part of energy cost of total costs

Index of energy cost surge

(or decline)

Energy efficiency

Energy applied per product

Energy per square meter floor

surface

Green energy and carbon

Carbon emissions

Part of green energy supply

Application of relevant
technologies

Regulated electrical drives

Passive house

Infrared heating system

Management system and
organization

Organizational assignment
of tasks, competencies, and

responsibilities

Objectives and targets monitored
by energy-oriented managerial
accounting

are quantified. It has to be decided as to what shall be the benchmark, and
the EnPIs can be compared notably to

¢ The theoretically top level attainable (e.g., looking at the best

technology available);
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* Top competitors;
* Branch average;
* Internal objectives and targets;

* Company performance in previous periods.

Benchmarking data for competitors may be difficult to acquire, but

here are some possibilities:

* Disclosed reports should be viewed, especially the Global Report-
ing Initiative, which provides abundant insight (www.gri.de).

* Environmental agencies or scientific studies publish relevant
data.

* Statistical agencies or offices, political ministries, or
departments.

* Dersonal connections in network meetings (complying with
all limits of confidentiality).

* Comparisons with companies of the group and partners in a

supply chain or value network.

Analysis and assessment of risks will follow after the identification.
At this point a risk matrix can be helpful (Figure 11.5).

All the risks, critical points, key technologies, strategies implying
hazards, and so on that have been detected by the foregoing methods

have to be mapped into the matrix.

High
negative Qrange - Rec! flag -
impact action needed act immediately
Average Orange -
negative action needed
impact

Low Green field -
negative no need for Orange -
impact( © | © action action needed

Low Average High
probability probability probability

Figure 11.5 Risk matrix
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Control of risks by risk strategies divides into three main streams:

* Bear the risk: Accept it and do nothing, just monitor the
hazard. This is for the fields left and low in the matrix.

*  Reduce the risk: This risk strategy may cover all the measures
and tools of energy management deployed in this book. It is
applicable notably in the middle range of orange fields in the
matrix as shown in Figure 11.5.

* [nsure the risk: Let others bear it and pay a constant price
for it. This solution has to be recommended for high risk if
the existence of an organization is at stake. The gist of this
option can be applied in some aspects of energy; for example,
long-term price options of purchasing. Beyond traditional
insurance, energy related risks can be reduced by going into

renewables and or even heading for autarky in the long run.

Decision making under uncertainty typically results in bad choices.
Consequently, some managers have a tendency not to decide in order to
avoid mistakes (it should be noted that doing nothing itself constitutes
an implicit decision). Companies should nurture a culture of not ask-
ing about mistakes or even guilt. Instead, the habit to summarize lessons
learned will be helpful. Even if the strategy didn’t evolve as planned, a

company will win—if it is decided better than the competitors.

Short-Term Versus Long-Term Profitability

To get a more complete picture of strategic energy decision making, short-
and long-term profitability have to be taken into account. Figure 11.6
systemizes the intangible effects of a sustainable energy strategy.

It is tough management to consider intangible, soft, indirect, systemic
factors for success; for example, attitudes and opinions of customers are
hard facts for sales. The most important arguments may be summed up

as follows:

* If the economy does not suffer a worldwide setback, energy

prices will surge. This is true, especially, with regard to limited
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Green investments Investments in Investments in

in R&D, production management and sustainability

technology information communication
systems including in- and outside

early warning

l

Credibility, corporate culture, good image, valuable brands

-
_—
-
-
-
—

Motivated Higher Reduced risks, Attraction of

staff, win d
roduct ; .
“war for P strategic cost ethical
prices and investors
talents” advantage
—__new buyers
Rise Cut costs

revenues
Profits

Figure 11.6 Hard and soft impact of sustainability on profits

fossil energy, whereas renewable energy sources are unlim-
ited and prices could be stable one day. Companies with an
efficient use of energy prepare for rising prices. If companies
use non-fossil energies, this may stabilize the price growth rate
in the future. Correspondingly, the price of EAUs for carbon
dioxide is another strategic hazard threatening companies.
Being aware of their CO, emissions through carbon account-
ing means that they have an early warning system.

 Efforts to improve the EnMS should be communicated to
stakeholders, especially to customers. On the one hand,
ecological leaders may profit from a better image, higher sales,
and sometimes it is even possible to get higher product prices.
On the other hand, companies that are lagging behind may
suffer from disadvantages by missing the standards of the
industry.

¢ Shared values that are formulated and lived in a firm are
forming the corporate culture. As already mentioned, corpo-
rate culture is strongly correlated to the economic success of
an organization. Adding energy ethics to the values of the firm

helps to increase profits through mechanisms like stronger
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motivation, better coordination, less conflicts, and increased
attractiveness on the labor market. However, if policies, codes,
or guidelines from the top do not correspond with the reality
of the firm, the effect is just reversed. It is worthwhile looking
on the homepages of companies. Practically every large firm
has relevant documents on the second level of their pages

covering thoroughly all aspects of corporate ethics.

Linking Ethics and Energy Strategy

The Touchstone of All the “Warm Words”

In the case of energy efficiency the moral touch brings about a special
problem: Is it justified to decide upon such investments in the same
way as every other project? This is the touchstone of all the warm words
in codes, policies, and speeches. If a company is not struggling for a
common approach to investment acceptance, it is led unprofession-
ally. If a company does not differentiate between normal and ethical
investments, it loses credibility. Here, energy as part of environmental
management is focused, but the whole breadth of CSR from wages,
donations (that may have profitability too), product stewardship, war-
ranty, and so on is included. Until now we were dealing only with
hard, quantitative data, but long-running, morally triggered projects
have a soft, qualitative impact that may outpace quantitative data. This
may be explained with the help of a complex target system with inter-

dependencies as shown in Table 11.4.

Let us get back to the value basis of energy strategies and try to match
and measure both. A critical point of an energy strategy is the deci-
sion criteria concerning investments in energy efficiency and renewable
energy. What requirements of ROI and payoff period do investments
have to meet? Table 11.3 shows the different energy strategies companies
may follow (as most tangible of the three methods to describe an energy

strategy).
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Table 11.3 Clusters of energy strategies

ROI and Accountability (only
amortization quantitative, hard data
period for energy or qualitative, soft Time
Strategy investments factors as well?) horizon
Short-term | 25%, 4 years Short-term accountable, quanti- | 1 to 5 years
strategy tative data only
Long-term | 5% to 10% Hard data and qualitative Decades
strategy 10 to 20 years long-term factors additionally
Extensive | Covering the weighted Hard data and qualitative Decades,
strategy average cost of capital long-term factors additionally spanning
(WACC) generations

Companies following a short-term energy strategy build up high hur-
dles for a business case, be it in energy or another field. Energy accounting
and related investment appraisal help to detect profitable measures.

The long-term strategy does not only look at direct accountable invest-
ments and cost reductions, but other factors that are difficult to quantify
are taken into account additionally. The methods to calculate the ROT of
investments normally don’t make a difference between investments that
have an expected useful life that is little longer than the payback period,
or those with a very long machine life. Energy-efficient electric devices,
insulation of buildings, heating systems, solar panels, and numerous
other energy related facilities are sometimes in use for half a century.
This contradiction may be bridged by soft factors that should be taken
into account to get a more complete picture (see further discussion in
Chapter 15).

Applying the extensive strategy, the business case in energy should
cover the WACC so that the effects on the profits of the company are
at least neutral. If a company finances its credits, for example, with five
percent, it corresponds to a payback period of 20 years given a static
calculation without interests. That seems to limit to the realization of
measures even if the deciders want to behave ethically.

At this point, energy strategy and ethical theory have to be matched.
Table 11.4 offers a grid to discuss which strategy goes with which theory.

Please mind that this table may serve only as a starting point in order

to elaborate the value base of individuals or organizations.
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Table 11.4 Relationship between energy strategy and ethical theory

Code of
Utilitarianism | Utilitarianism | Ethics ethical
in with of duty conduct,
conventional |internalization | (deonto- | Commun-| energy policy
interpretation,| of external | logical | icative | accepted by a
legalism costs ethics) | ethics company
Short-term X To be discussed
strategy individually
Long-term X (x) (x) (x)
strategy
Extensive (x) X X X
strategy

Going Beyond Self-Interest?

Reading policies, missions, or codes that some companies publish, we
could get the impression that profits are just side effects of higher aspira-
tions. Eventually, the complex interaction of doing good and economic
non-tangible benefits inhibits an ultimate judgment of whether the basic
motivation is self-serving or altruistic. Let us look at the checks and bal-
ances of corporate governments to see that in many cases it is not real-
istic to suppose altruistic action renouncing profits. Figure 11.7 shows a
model of the governance of a large European company with shares traded
at the exchange.

Beginning bottom-up, let us suppose an idealistic middle manager
wants to deviate from increasing profits by investing in buildings
insulation, a corporate power station relying on wood pellets, or an
energy-efficient vehicle fleet with a bad ROI. This decision with its devi-
ation from investment approval standards has to be signed off by top
management. Top managers depend on the supervisory board to get their
contracts renewed. The supervisory board has to execute the will of the
general assembly of sharcholders who elected them into their position.
Institutional investors (bound to the will of anonymous clients who want
to assure their pension) will focus on profitability as well. Analysts and
their mathematic approach still exercise a dominant influence on buying
and selling decisions of banks and investment trusts so that the share-

holder value will hike down the chain to the middle manager. Everybody
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General assembly of shareholders with representatives from

institutional investors

Supervisory board elected by general assembly

Board of managing directors hired by supervisory board

other employees

Figure 11.7 Corporate governance and control in a large company

has to play his institutional role, and has someone pressuring him when
deviating.
In contrast to such a blue chip story, there are other types of companies

where a broader margin of decisions may be possible:

* SME and family businesses not depending on anonymous
investors, sometimes thinking in generations and not in
quarters of a year

* FEthical investors with many different sustainability-oriented
specializations; for example, climate investment companies

* DPublic companies, non-governmental organizations, and
non-profit organizations

* Cooperative societies



CHAPTER 12

Compliance Management
(Legal Requirements—

ISO 4.4.2)

What is compliance management and what role it may play in an energy
management system? The energy policy aims for a big picture of ethical
values, strategy, and long-term business success; this could be described
as a top-down proceeding. As a next request, the ISO names “Energy
Planning” specifying first “Legal Requirements.” In a thorough approach,
a register of all relevant legal standards and the adherence documented
should be listed bottom-up. As in the field of energy, the legal framework
is mostly technical, and the energy manager could be the one doing this.
Apart from that, compliance management looks into the subject as well.
It has to ensure that all internal and external rules and regulations are
obeyed. Large companies establish such units as staff positions with the
main intention to prevent corruption, betrayal, or fraud in any form inside
the company and to deal with the supply chain and other stakeholders.
Quality, environment, energy, and other main social aspects of sustain-
ability may be considered to be side aspects of this corporate function of
compliance management. Many compliance managers (if there is such a
position in large companies) are lawyers, so they will cooperate, and rely

on functions with energy know-how.

Company Example: John Deere

I made the acquaintance of the compliance manager of the Europe
headquarters of John Deere, a leading manufacturer of agricultural
machinery. She had a background in law, was located in a staff position

reporting to the board of directors, and stated that about 15,000 legal
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regulations have to be surveyed by the company. A plant with critical
assets like a large block power station can be touched by about 1,500
legal requirements. Those numbers can be disputed, but they present

an interesting insight by experts.

A quick look on the standard’s history explains why legal aspects are
stressed: The importance of keeping up to legal requirements stems from
quality management and product liability. In some countries like the
United States, products that fail and cause accidents may generate an
amount of compensation that could possibly ruin a business. In some
countries, rigid legislation exists regarding environmental management,
focusing on the company as a whole or even as a responsible person.
Breaking environmental law could lead to imprisonment even for a lead-
ing manager in Germany. The trends explained in Chapter 5 reveal that in
the field of energy, legal regulation intends to rely on market instruments,
increasing prices by taxlike instruments, emission certificate systems, or
subsidies. Violations of such regulations lead to economic consequences
that are reflected in economic disadvantages but not punished by courts.

Nevertheless, some technical standards (for example in the build-
ing sector) have to be obeyed. They refer mostly to new construction
projects because the right of continuance protects the assets of opera-
tion. In the end, it makes sense (and is required by the standard) that
an overview of relevant technical standards exists in some form and is
monitored. The energy manager will sum up the results from the busi-
ness domain. The register or catalog can be decentralized. This means, for
example, that the energy manager ensures that research and development
(R&D) follows the energy-related regulation for their own products and
establishes it in the documentation system. A car manufacturer would
have to include in his strategic product development plan the maximum
CO,-emission per distance his vehicles have to meet. That is core know-
how of car developing units, whereas the energy manager has just to show

up and check that it is done.



CHAPTER 13

Accounting (Energy
Reviews—ISO 4.4.3)

Overview

Energy reviews are the “determination of the organization’s energy per-
formance based on data and other information, leading to identifica-
tion of opportunities for improvement” (ISO 50001:2011, 3, the central
term energy performance was already introduced in Chapter 3). The
term energy reviews is so close to energy balances that they are used syn-
onymously here. Energy audit as a related term covers a broader scope;
it means a systematic look into a defined system containing reviews and
balances as one core element. “Energy management system reviews”
or audits are somewhat different, as they do not focus on energy input
and output. They check if every element of ISO 50001 is implemented
appropriately.

Energy reviews or balances may be applied in

* Biology and ecology, looking into the energy balance of living
organisms or whole ecosystems;

* Economics, analyzing the energy supply and consumption on
state and federal level; or

* Engineering, focusing on technical systems applying physics,

chemistry, and other sciences.

The engineering approach frames the understanding of energy reviews
by business administration and ISO. Energy-consuming operations are
interpreted in a sociotechnical, organizational sense evaluating them
economically. Thus, the data of reviews and balances is immediately flow-

ing into accounting. The step from physical energy quantities to prices
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and costs means to create energy accounting. Energy accounting insinu-
ates a separate system apart from established accounting systems. The aim
should be to cover energy in accountancy and enhance the commonly used
system. A stand-alone framework of energy accounting (supported, for
example, by Excel) could be a learning phase heading for integration
eventually.

A little hurdle in terminology presents itself, because energy balance
(bilancia [ital.]: two-armed balance) does not really correspond to a
business balance sheet composed of assets. Energy reviews or balances
find their equivalent in a profit and loss statement, which contains fluxes
in a given period.

Boundaries and methodology of energy reviews have to be thor-
oughly defined and documented. Here are the most important categories

discussed in the following sections:

* The first, and easiest, step consists of measuring the physical
energy input of a whole plant, location, or facility. For the
cost side, cost-type accounting covers this field.

* In order to find improvement opportunities, individual opera-
tions have to be examined. More or less sophisticated technical
analysis of variables determining the energy consumption
bridge the gap between cost drivers and cost center accounting.

* On this basis, the allocation to cost objects (single operations,
parts, or products) becomes possible. Ultimately, cost object

accounting establishes manufacturing costs for products.

Up to now, this structure makes use of the typical way cost accounting
is introduced in business study classes. But an internal view is not enough

to cover energy in accountancy:

* Stakeholders urge companies to optimize life cycles of prod-
ucts. On the economic side, whole supply chains do compete.
Consequently, companies are depending on the cooperation
of partners upstream (direction to initial production) and
downstream (direction to customers). A life-cycle assessment

(LCA) involving sustainability including energy provides
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paramount data, because the heaviest environmental effects
are often located at the beginning or the end of a chain.

* Based on this foundation, prosuming energy presents some
specific challenges.

* Accountants and functional managers may be skeptical about
the profitability of introducing energy accounting. Thus the
benefits and applications are outlined.

* Finally, this chapter discusses the steps of implementation in

the last section.

Plant Review—Cost Type Accounting

To measure the energy consumption of gas, oil, electricity, and so on in one
year is quite easy; every small and medium enterprise and household does
so. Chapter 2 presented a figure visualizing this topic. Cost-type account-
ing and book-keeping are linked immediately to the environmental and
energy review on the level of a plant. Raw material is booked in pieces, the
use of water is measured by reading a meter, and fuel oil accounted for by
measuring the contents of tanks. Traditional book-keeping and environ-
mental balancing differ only by a light shift of modeling: Accounting is
mostly interested in inputs and outputs causing costs and revenues, whereas
energy reporting wants to cover every physical effect of production.

The normal sequence of, first, measuring a physical flow and, second,
evaluating it economically is often turned around: In many companies,
accountancy takes the quantity of energy applied from the invoice of the
energy provider first. Second, on this basis, the balance of material flows
will be derived.

To get a better understanding of the energy supply of a whole plant,
Table 13.1 introduces some important terms and explains the principal
flow from energy generation to energy service. This could be also called an
overview of the supply chain for energy. For a better understanding, three
continuous examples can be read following the columns.

This model should not be aborted before defining the energy services.
Thinking from the end means to be creative about rendering the service
without energy input. To exemplify what this means the last line of the

table provides examples:
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Table 13.1 Energy supply chain

Primary energy

as it can be found in nature, initial production of mining, or utility companies

Fossil, nonrenewable energy (coal,

crude oil, natural gas)

Regenerative, renewable,
or green energy (wind,
waves, solar radiation,

geothermal energy)

Nuclear fuel like

uranium

Secondary energy (transformed primary energy)
often used similar to end-use energy (energy ready for consumption)
provided mostly by utility companies, partly this could be green energy
microgeneration by our focus company

Coal transformed into coke by a
coking plant

Crude oil cracked into benzene or
gasoline, diesel, gas, bitumen by a
refinery

Solar radiation turned
into electricity by solar
technology or heat by a
solar collector

Wind power station, heat
pump

Processing the
uranium to nuclear
power rods and
producing electricity
in a nuclear power
plant

Tertiary energy as

useful, effective, or net energy
In our focus company (part of plant energy balance)

Burning fuel gas to heat buildings
Combusting gasoline to move a car

Electricity supply of a
working machine

Energy supply of a
lamp

Energy services (the final benefit of energy application)
In our focus company (part of plant energy balance)

Warming rooms and production halls
Covering distance in a car to reach

other people

Processing of component
parts

[llumination

* Too cold in a room? Close the window before starting to heat.

* Need to meet colleagues in another city? Think about video

conferencing.

* Cut energy input treating parts? Avoid scrap first.

aligned to the south.

Too dark? Draw up curtains or plan buildings with windows

Process Reviews—Cost Center Accounting

Cost place or cost center accounting looks deeper into the operations, and

shows the flow of material, services, and energy through the workshops

of a factory building or a plant. In Figure 13.1, cost centers and the

operations performed are symbolized by gearwheels.
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A single operation may be a numeric control (NC) machine, a coating
process, a glowing process in a furnace, all the transportation, and so on.
Here, light is shed into the black box of a whole plant. Visualization tools
are energy flow charts (Sankey diagrams). Figure 13.2 contains the indus-
trial example of a furnace, thus, one example gearwheel of the Figure 13.1

is examined closely.

Looking into the black box

Process balance 3

Process balance 1 E q

Output
L Process balance 2
Figure 13.1 Process balance within a plant
Combustion
elsankey” 22226 kW
Abow the flow .. Piping losses
278 kW
\ Recuperator

losses
94‘kW
Preheated air
4281 kW
4653 kW

Recuperator

7988 kW

Waste gas losses

3335 kW
Wall losses or
Billets at 1280°C thermal bridges
16680 kW 2379 kW

Figure 13.2 Sankey diagram for a reheat furnace in steel industry
Source: www.e-sankey.com/en/demos-screenshots/

Note: Heat fluxes represent the combustion of natual gas, the heat recovery loop to preheat
the combustion air by a recuperator, the steel ouput, and different heat losses
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Every single cost center and operation has to be understood; variables
and drivers for energy consumption and costs have to be identified.
The drivers indicating energy consumption (and costs in established cost

accounting) may include

¢ 'The duration of treatment of a production job;

* The number of parts processed;

¢ 'The number of rotations of an NC machine per minute (the
intensity of operation as working units per time); or

* The temperature of an oven.

Here, we are paralleling activity-based costing (ABC) and machine
hour rates in cost accounting, which is examined in the next chapter.
As understanding and modeling of operations from technical and
accounting viewpoints are crucial, an everyday example will clarify the

challenges (Figure 13.3).

Variables,
driving factors
of energy

consumption

Energy consuming
technical device O O

(vehicle, car)

Energy
consumption

Figure 13.3 Energy operations modeling for the example of a car
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Filling the tank of our car at a service station, we have to consider
if the consumption of fuel is adequate. The energy performance indi-
cators (EnPIs) “distance per gallon” or “fuel per 100 km” have to be
applied. The distance covered is the first driving variable of consumption.
To understand deviations from average, additional variables have to be

taken into account. These are especially

* Velocity (disproportionally high air drag when going faster)

* Surrounding temperature (heating or air conditioning
switched on or off)

* Tire pressure (low pressure increases consumption)

* Type of route (highway with constant speed, stop-and-go in

the city, mountains, etc.)

Technical handbooks and documentation provide a first insight into
technical data. For a car this is a booklet; for a milling machine or other
industrial equipment the manufacturer provides extended technical
documentation. Just as an attentive driver gets a feeling for the con-
sumption of his car, the engine operator has an intuition for the smooth
operation of this device. If a car driver is pondering increased energy
consumption, he may get the idea to check the air pressure in the wheels.
If this is the reason for the reduced energy efficiency of the car, not only
this technical aspect of the production process of car driving is improved,
but also the handling of the car is better, and the risk of a tire blowout is
reduced. These are two aspects of quality reducing the risk of accidents
considerably. This example should provide an idea of how technical
aspects of energy, quality, handling, long-term durability, and so on can
be mingled.

In the car example, the energy consumption is measured at the gas
station and compared to the average. The baseline is determined by fore-
running technical experiment. Taking into account the current variables (a
first step of mathematical modeling of operations), the measured and the
calculated EnPls can be compared. Deviations indicate when something
goes wrong and correction has to be made. Figure 13.4 gives a practical

high-end example of electricity demand modeling in the food industry.
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Figure 13.4 Electricity demand in a food company

Source: Nutreon Engineering (2014).

The different curves show different modeling ex-ante projections of
energy demand of a cost center in the food industry in comparison to
the actual as-is consumption measured ex-post. The remarkable point is
how close the different curves of calculated energy demand and actual
consumption come together. The correlation coeflicient R? indicates
that 92 percent of energy use can be explained by the model underlying
this chart.

Application of Production Theory

Studying business, I had to learn production theory model A to E.
Every model contributes to the understanding of operations in a
company, but model E just introduced multiple variables determining
the technical process. Unfortunately, my lectures did not provide an
example. After seeing many production sites, I got an idea what model
E really means. When I tried to convey this experience to my own
business students, I failed at first. Evolving my teaching methodology,
I am now going the way reflected in this book: First a simple, every-
day example like driving a car, cooking, or heating a living room, then
a complex example taken from industry, just as an invitation to go

deeper.

In complex plants, not only one asset has to be understood in isola-
tion but many more. Therefore, several relevant devices are in interaction.
A furnace emits warmth, so that heating of factory buildings is not
necessary, or a small district heating can be fed. This is welcome in
wintertime, but in summer the thermal energy is not needed; it has to be

discharged or cooling has to be provided.
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The analysis of single machinery and operations should be aggregated
to model whole plants. However, this theoretically sound way does not
fit into the practical situation of many companies that initially consider
a plant as a whole using the data available and then look at the most
important processes and devices. There is another restriction to realiz-
ing an energy balance sheet to its full potential. Most companies will
only determine the energy input; they will not calculate the energy losses
of the output side in detail. To measure or calculate the energy output
is complicated and tricky, as energy efficiency and losses have to be
analyzed. In most cases, efficiency data for whole plants is based partly on
estimations and averages.

The internal energy supply and conversion transformation often
create preliminary cost centers that could be block power plants, tanks
for oil, a service station, or solar cells. Their entire energy profile and costs

will be allocated directly and indirectly to the main cost centers.

Product Reviews—Calculation
(Cost Object Accounting)

The third part of cost accounting (calculation) may be described by
Figure 13.5, modifying a previous one. Here, the passage of a product

through a plant is introduced.

Process balance 3

Proces.s :i ance 1 q R q
)8 R - \§

Input |y Product \ balance Output

(plant)

(plant)

L Process balance 2

Figure 13.5 Product balance

Source: Kals (2010, 31).
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We have to track the passage a product runs through the manufactur-
ing process (cost centers). As balances of every operation are ideally avail-
able, the calculation of a product (cost object) in the style of machine hour
rates becomes possible. Ideally, we measure the exact energy going into
a specific production of a product in every process. Summing up all the
operations a product undergoes results in an energy balance of the prod-

uct. On this basis, the carbon balance of a product can be derived easily.

Different calculation methods
introduced by an example

Let us assume a shaft or another part has to be treated for 2 h on a
working machine with an electric capacity of 30 kW. The energy cost
can be considered in the product calculation in different ways:

The most simple and still widely used method is to estimate the
energy cost as part of overheads.

Division calculation would mean to measure or calculate the energy
consumption of the working machine in a period of time (lets say a
month) and to divide it by the number of shafts produced (output of
80). If the machine runs for 8 h a day, five days a week, four weeks a
month at full power, the calculation is as follows:

Energy consumption:
30 kW x 8 x 5 x 4 h = 4,800 kWh

Energy consumption per unit:

4,800 kWh

= 60 kWh per shaft
80 shafts

This method may be tricky if different parts are treated, equivalent
unit calculation has to be applied.

The next step of elaboration would be to establish energy as a
visible and integral part of a machine hour rate calculation. The electric

capacity has to be multiplied with the duration of the operation:
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30 kW x 2 h per shaft = 60 kWh per shaft

Here, the outcomes are the same to show the similarities of both
ways. Actually, the division calculation with measured data could
reveal waste of energy if the machine runs idle or with an ineffective
mode of operation. In this case, the measured data would be higher
than the calculated result for one part.

Smart metering opens up more advanced options. In the previ-
ous methods, no different grades of operation were introduced. But
a digitally programmed working machine can measure the energy
consumed at any time depending on the given mode of operation—
logging and assigning the data to the exact part (cost-object) just
treated. As automation and meters proliferate, this will be the method
of the future.

Since electricity prices have become volatile, we will see less
calculation based on average costs in the long run. Smart metering
and digitally programmed machinery allow assigning exact costs at any

moment to each production lot.

As with all other cost types, energy costs have to be split into
a variable and a fixed component. Variable energy costs are caused
by milling machines or forklifts, whereas fixed costs will come from
furnaces or cooling warechouses. Variable costs can be assigned as item-
ized, individual costs to cost objects like parts or products if exact
monitoring and measuring takes place. Fixed costs have to be divided
by the number of products. Figure 13.6 contains the overall flow of
cost accounting.

These balances are dominated by an engineering and natural sciences
approach. Let us now analyze how they may be introduced into account-
ing. We follow the common steps from cost-type accounting over cost
center accounting to cost calculation of products (Figure 13.06).

The secret is that new methods of data acquisition allow for turn-
ing artificial overhead costs into measured, exact energy consumption,

and direct costs. Smart metering, automated operations, radio-frequency
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Figure 13.6 Owerview of cost accounting

identification, and global positioning system are helping to capture
operation data online, to assign them to cost-places, and to elaborate
the key for calculation. That helps a lot in improving the calculation to

determine the manufacturing costs of a product.

LCA and Value Networks

Until now, we were looking only at our plant. What is it about gray
energy or gray carbon emissions? Table 13.2 shows what may be included
additionally; the concepts expressed may be applied to material products,
including energy, and other objects like parts or even services.

This concept was first developed for the complete environmental
assessment introduced as product life cycle analysis (LCA described in
ISO 14040).

It seems strange that energy-related aspects are taken out and described
in specific standards, as energy is already covered by the environmental

approach. But the importance of energy and carbon are on such a strong
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Table 13.2 Limits of system for LCA

Limits of system Explanation

cradle-to-gate Product life cycle from mining of raw material to the output

gate of the own company.

cradle-to-grave The whole life cycle from mining to disposal and dumping or
(sometimes called recycling.

“womb-to-tomb”)

gate-to-gate From the own input gate to the output gate. Thus, the
company’s internal operations.

gate-to-grave From the company’s output gate over subsequent production
steps at other companies, including the use of products and their
disposal.

cradle-to-cradle Similar to cradle-to-grave with the emphasis not on disposal

and dumping but on recycling. The aim of closed-loop value

networks is expressed.

rise that the ISO decided to dedicate standards to this field, namely ISO
14006x-series (see Selected ISO Standards in appendix).

New terms signal new ways of thinking: Linear supply chains should
become closed-loop supply chains or (sustainable) value networks.
To integrate LCAs (with their focus on externalities) into internal
investment appraisal, the concept of life-cycle cost (LCC), whole-life
cost, or total cost of ownership (TCO) are at our disposal (they will
be elaborated in Chapter 15 on energy-oriented investment appraisal).
In respect to energy, it is not possible to close the loops physically,
because this would mean to bring energy losses down to zero, which is
impossible. Thus, closing the loop should be defined as carbon-neutral
energy systems. That means using renewable energy to compensate for
energy losses.

To apply these boundaries and explain closed-loop supply chain as
a step toward sustainable value networks, Figure 13.7 may be helpful.
Enhancing comparable models in literature, the energy aspect, with
the renewable and fossil sides and new players like smart cities, is
included.

But how to get the information from outside the individual com-
pany? A small or medium-size company cannot launch research projects

for every part and product. To address this need, databases as practical
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Figure 13.7 Energy-oriented value network model with closed loops

practice tools provide relevant information about environmental, energy,

and carbon assessment. The following are some examples:

* Database of ecological balances of the European Commission
(www.lca.jrc.ec.europa.cu/lcainfohub/datasetArea.vm)

* ProBas (process-oriented basic data for environmental man-
agement tools of the German federal environmental agency)
(www.probas.umweltbundesamt.de/php/index.php)

* Database of ETH University of Ziirich (www.ecoinvent.org/)

e Wal-Mart hub (www.walmartsustainabilityhub.com), large
companies may invite their suppliers to share their data

* GEMIS (global emission model of integrated systems of the
Eco Institute in Freiburg, Germany) (www.ocko.de/service/

gemis/de/index.htm)
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The Impact of Prosuming

As explained, companies and households are becoming prosumers—
microgenerating energy, storing it, and helping to balance the electricity
net by load management. What does that mean for energy reviews, bal-
ances, and accounting? Input-oriented balances will be expanded to the
output side; accountants will not be looking only at costs because energy
generates revenues.

To represent this development adequately, the periods of time for
updating technological and business balances have to be reduced dramat-
ically. To provide powerful tools of planning and controlling, it will not
be enough to report once a year, a quarter, or a month. The concept of
energy balances discussed here will evolve the concept of business balance
sheets or profic-and-loss accounts, because the similarities to technical
controlling will grow. Attaining a higher granularity, single assets and oper-
ations within cost centers have to be focused. Advanced methods of data
logging like smart metering provide the means to update every 15 min, in
some applications reaching an online stream of data. Companies operat-
ing energy grids have to provide reserve capacities in the range of minutes
involving virtual power plants with the participation of nonudility firms.
Hence, this development is really necessary and beneficial. As a conse-
quence, we will see an increasing intensity of rolling wave planning linking
accountancy and physical energy operations in all business domains.

It has to be discussed if such revenues contribute to the operating or
nonoperating result of a company: If the earnings come from operations
pertaining to the primary purpose of the company, they should be assigned
to the operating result; for example, selling the waste heat of a furnace and
feeding it into a small district heating system. Solar cells on the rooftop of

any nonutility company will contribute to the nonoperating result.

Benefits

Improving energy accounting requires an understanding of the principle
of causation. This core idea of accountancy presents many potential ben-
efits to convince top management, accountants, and functional managers

to act. The important advantages for accountancy are:
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* More precise price calculation of products, improving amount
of coverage for fixed costs per unit.

* More precise internal billing and assigning of energy con-
sumption to profit centers and cost centers, providing incen-
tives for conservation

* Better energy demand planning, budgeting, and financial planning

* Improved tools to identify action by EnPls and (sustainabil-
ity) balanced scorecard

* Better investment appraisal including TCO and calculation of
optimal replacement point

* Contribution to improve allotment of cost and profit centers
to display energy-oriented interdependencies (for example,

who pays for compressed air?)

Energy accounting plays its role as well, exceeding the boundaries of
a single company. Without cross-company accounting and a correspond-
ing framework of contracts, progress can be blocked (see the following
example). Furthermore, energy accounting is helpful and sometimes
indispensable in building up business networks; related buzzwords are

sustainable supply chains and virtual power plants.

Cross-Company Accounting
Coordination in a Company Group

During a site inspection in a concern (which shouldn’t be named
here), my enthusiasm was growing: The list of obviously profitable
investments in energy efficiency became longer and longer as I walked
around with the general manager of the operating company using the

plant. At the same time, the mood of my guide dimmed.

* Replace the warm air heating with an infrared heating
system? That would be the responsibility of the service
company facility management organized as own legal
entity within the concern. They are not willing to invest
because the hire contract does not allow higher rent for

the next three years.
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* Supply energy inventory for the whole industrial park with
an on-site combined power and heat plant? The service
company does not have an adequate investment budget.

e Efficient electric forklifts instead of the old-fashioned diesel
ones? Competency of the service company logistics was an
issue. In this case, investments and reduced costs would
flow together, but there is a personal problem with the

manager in charge who blocks every proposal.

Not only does accountancy benefit from an improved energy logging,
allocation, and planning, but also every other business domain. Some

examples include:

* DProvide bottom-up data for strategic planning.

* Use demand planning with load curves as a basis for
negotiations with energy suppliers, cutting costs in
procurement, and avoiding peaks to get electricity cheaper
at any time.

* Assign job to the cheapest machine in production and operate
machinery with the right intensity (that means velocity of
production).

* Include setup-costs in operations management to avoid
warming up of assets more exactly.

* Use monitoring of an asset’s energy consumption as a warning
signal that an operation does not work properly (predictive
maintenance).

* Operate the infrastructure in an optimal way (compressed air,
tubes for pumping product, lighting, etc.).

* Operate decentralized energy plants for the company’s
own consumption or selling (solar, wind, and block power
station).

* Use decentralized storing facilities (batteries, cooling ware-
houses).

* Choose the right transportation method under cost, energy

consumption, and carbon aspects.
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* Operate heating and cooling with optimal parameters (night
setback, inlet temperature, standby, and shutting completely
off).

* Define operating, stand-by, and shut-off of assets quantifying

conservation in good housekeeping.

The general idea touching management culture and philosophy is that
there are unprecedented opportunities to understand internal operations
better and map them to accounting. The grip on improvements
combining business and engineering brings about competitive advantages

for companies being a step ahead.

Steps of Implementation

IT plays a critical role enrolling energy in accountancy. The basic ideas
of Chapter 7 on the “evolvement of IT as an enabler” are applied here
for accountancy. The different steps following now can be interpreted

additionally as milestones of an introductory project:

* Collection of available data develops a quick and dirty energy
review at the on-site level, using a stand-alone available
software or freeware. When companies enter the field, Excel
spreadsheets are often used for the first steps. Another way of
IT-support may be specialized programs for carbon footprint
calculation or energy flow charts that are cost-free available
on the Internet. Try to identify the paramount spots of energy
consumption and discuss possible initiatives.

* Execute the integration into standard accounting procedures
in your company. Expand on the database through the
installation of new meters and calculations of energy use of
assets. Look at the operations in detail and assign energy use
correctly, with costs and carbon linked to objects (products).
Evolve the standard accounting software and use stand-alone
Excel sheets only as a playground to try new things. The
integration should be in a few great leaps, because reports

and indicators will change. That means time indexes and
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benchmarks are not fully comparable to past years. Hence
from this perspective, few thoroughly planned steps seem to
be better than little changes every year.

The big vendors of integrated enterprise resource planning
(ERP) solutions cover more and more aspects of sustainability,
environment, and energy. Covering the methodology pro-
posed here, several software modules have to be acquired and
customized, as they offer powerful but costly opportunities.
Fully integrated systems do not appear on the horizon; ERP
solutions representing mostly the business view have to be
linked with interfaces to operational energy data logging and
control of technical devices.

An ultimate step aims to integrate external data from suppliers
and databases (big data) and tap the cutting edge of business
intelligence, BI, and in-memory database, IMDB, (application
examples will be elaborated next in Chapter 14 about mana-
gerial accounting and EnPIs). Features should be visualization
tools like management cockpits and mobile computing, possibly
with the help of the data cloud.
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CHAPTER 14

Management Accounting
(Baseline—ISO 4.4.4 and
EnPI—ISO 4.4.5)

Overview

Management accounting is a profession that involves partnering
in management decision making, devising planning and perfor-
mance management systems, and providing expertise in financial
reporting and control to assist management in the formulation

and implementation of an organization’s strategy. (IMA 2008, 1)

In the case of energy, the different balance sheets and reviews represent
the bulk of information supply covering a wide range of methods of man-
agement (or managerial) accounting.

To enhance the energy aspect, the established environmental (some-
times called ecological) management accounting (EMA) practices serve
as a stepping stone. The interaction between monetary environmental
management accounting (MEMA) and physical environmental man-
agement accounting (PEMA) has to be clarified when applying them to
energy and carbon. The International Federation of Accountants (IFAC)

defined EMA as

the management of environmental and economic performance
through the development and implementation of appropriate
environment-related accounting systems and practices. While this
may include reporting and auditing in some companies, EMA
typically involves life-cycle costing, full cost accounting, benefits
assessment, and strategic planning for environmental manage-
ment. (IFAC 1998, 1)
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The methods mentioned and many more are covered in this book
applying to energy and carbon. This chapter is dedicated to key perfor-
mance indicators (KPIs) as important tools for management accounting,
which is not covered in other chapters. As a starting point, we should
analyze the requirements of ISO 50001 concerning energy performance

indicators (EnPIs—the energy-related KPIs):

At first, simple metric variables that are absolute numbers have
to be detected, for example, the overall energy use of a plant.

* Ratios construct a relationship, for example, the energy use
per product unit, or the percentage of renewable energy of the
whole energy consumption. All of the other EnPIs provide an
index number when compared over time.

¢ The third option mentioned in the standard consists of
complex models (see Chapter 13). The aim here is to integrate
EnPIs into established KPI business systems like the balanced
scorecard (BSC).

ISO 50001 requires that EnPIs have to be defined, documented, and
interpreted. However, the standard does not specify which ones to make
use of. The threshold to participate is intentionally kept low. Thereby,
organizations should be invited to take a first, easy step, just to start
walking.

An EnPl (for example, the energy consumption of a building)
visualized in a graph depending on the time forms an energy baseline
(see Figure 14.1). Baselines are necessary to measure the impact of an
energy efliciency investment.

In most cases, a model of physical systems is necessary to isolate the
influence of the measure and to interpret a baseline in order to evaluate

the effect of an investment. Here are some examples:

* A vehicle’s fuel combustion depends not only on the car tech-
nology, but also on the velocity.

* The energy use of a building per square meter is influenced
not only by the heating, but also by the outward temperature,

and the desired temperature inside.
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Figure 14.1 Energy baseline

* The energy consumption of a machine depends not only on
its efficiency, but also on the capacity utilization (if it is not an

oven or cool store with fixed energy consumption and costs).

So, we take up again the modeling of operations as discussed in
Chapter 13. The baseline measures the energy performance and offers the
means to quantify objectives and targets. A further application can be the
checking and interpretation of volatile energy consumption. Figure 14.2

provides an example from the food industry.
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Figure 14.2 Baseline with volatility of energy cost per day

Source: Nutreon Engineering (2014).



140 ISO 50001 ENERGY MANAGEMENT SYSTEMS

The spread between 8,000 and 14,000 euros energy cost per day has
to be analyzed with the help of technical parameters, as explained, to gain
hints in measuring energy conservations.

How to systemize EnPls considering the existing framework of
managerial accounting KPIs? The following approaches may be helpful to
transform the technical understanding of energy measuring in a business

context:

* EnPIs according to energy reviews and balances linked to cost
and revenue accounting

e EnPIs and BSC

* Cutting edge methodology of business intelligence (BI) based
on in-memory databases (IMDB)

EnPIs Derived from Energy Reviews

Energy reviews and balances of all kinds offer a great opportunity to
determine and classify a broad variety of EnPIs. A first structure of indi-
cators should be the hierarchy going down from the company level to that
of individual equipment (Figure 14.3).

This simple hierarchical structure can be viewed from different

perspectives offering multiple opportunities to define EnPls:

Group or
company
1
r T 1
-
1
r T T 1

o Facili
Production Logistics acility
Management
1

Cost-center 1l Cost-center 2 -
I—

Figure 14.3 Hierarchy of EnPls according to company’s organization
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* An important and indispensable view consists of differen-
tiating according to energy carriers and forms like oil, gas,
electricity, and so forth.

* To distinguish between renewable and fossil energy is an
important perspective

* Modeling EnPIs can concentrate on
o energy consumption (concentrating on liter, kilowatt, etc.)
o carbon (kilograms, tons)

o costs and revenues (monetary units)

Additionally, procedures cutting through the functions, cost-centers,
and devices in the hierarchy of the figure have to be described by EnPIs.
The conversion of energy in different forms throughout the plant has to
be followed, for example, from electricity to compressed air to opera-
tions of a screw driver (energy supply or transformation chain). Doing so,
in every energy application, the efficiency and losses may be calculated.
Furthermore, the operations to produce parts, semifinished goods,
and products deliver many EnPlIs. Enhancing this gate-to-gate figure
to life-cycle assessment and value networks, many more energy-related
indicators could come into existence linking to the models of cooperating

companies and other partners.

EnPlIs in BSCs

A proliferated system of KPIs is the BSC. Starting from the vision,
mission, and strategy of a company, all indicators are arranged in different

hierarchy levels according to four perspectives:

¢ Financial
¢ Customers
* Internal business processes (operations)

* Learning and growth (employees)
There are three options to combine EnPls and BSC:

e FElaborate EnPIs as a stand-alone solution besides BSC; the

previous section introduced possible structures. If a BSC is
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Finance:

e  Monetary evaluation of every other
indicator as far as possible and
calculating time indexes

e Linking energy managerial accounting
to financial accounting, for example,
energy costs in the profit-and-loss

account

Customers:

e Energy consumption and carbon emis-
sions per outgoing delivery transport
and the total amount for key account
customers

e DPercentage of customers involving sus-
tainability, environment, and energy
in their buying decision

Mission and

strategies

Operations:

e Energy consumption and carbon emis-
sion per plant, cost-place, and product

e Standard indicators in the functions:
energy per surface of buildings in
facility, fuel consumption per distance
in logistics, energy consumption per

Learning and staff:

e Total hours of training in sustain-
ability, environment, and energy in a
company and per employee

e Employee suggestions concerning
energy improvements per year and
premiums granted

operational unit in production, and
so forth

Figure 14.4 Energy-oriented BSC

the established system of KPIs in a firm, this option only
makes sense as a tentative transition period.

* Integrate energy as part of sustainability as a fifth perspective
into BSC. In most companies, energy and sustainability do
not have the importance to be equally lined in. Therefore,
the next option of a truly integrative system should be
recommended.

* Integrate EnPIs into the established perspectives. This is in
most cases the appropriate, long-lasting method meeting the
importance that energy has in the given surroundings. Never-
theless this is quite demanding: All the perspectives have to be

evolved and enriched (see Figure 14.4 with exemplary EnPIs).

The Cutting Edge: BI and IMDB

The megatrend IT outlined in Chapter 7 offers the means to reach a new
level of KPIs supporting managerial decision making. Based on the forgo-
ing explanations of BI and online analytic processing (OLAP), the vision

for energy management is casted into the OLAP cube in Figure 14.5.
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Costs

Product, machine,
operation, customer,
etc.

Quantity used for a
specific resource

Figure 14.5 OLAP cube applied to energy management

An OLAP-cube visualizes the relationship between three variables of an
application field of BI. It is due to the limited capacity of the human
brain and the possibility to visualize cubes that we usually focus on three
variables.

Adopting this method to energy, the following three variables are

chosen:

e In the first dimension (x-axis), the use of resources is mea-
sured with the corresponding physical unit of measurement
(kilo, liter, kilowatt-hour, etc.).

* The second dimension (y-axis) links the price to the quantities
to get the costs.

e The third dimension (z-axis) illustrates the cost unit, which
may be interpreted as product, machine, operation, customer,
transport, facility, and so forth. For every application, an

individual cube could be presented.

BI tries to get an understanding of the interdependencies and mech-
anisms at work in an experimental and playful way. The consequences of
actions like replacing an asset, changing a supplier, increasing production
of a product, and so on may be calculated easily and swiftly. If a user
wants to know more, he has to just drill down deeper into the database

linking information to gain new insight.
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There is a tricky side effect, that is, information is generated about
persons that should stay confidential: Which shift leader has the lowest
productivity on Monday morning? Which truck driver gets the least miles
out of a gallon? Which team causes the highest quantities of energy losses?

BI solutions mean that OLAP is not only tinkered with by a manage-
ment accountant or plant manager, but also a systematic, interpersonal
approach has to be elaborated. Typical applications are an overall per-
formance management (with ecological and social performance included
prospectively), customer relationship management (CRM), and—though
not yet established fully in most companies—energy and environmental
management.

In-memory databases (IMDB) offer a shortcut to traditional BI with
the need to build up a data warehouse with a lot of effort and expenses.
BI deserves extraction, transformation, and loading (ETL-processes).
IMDB simplifies the data availability and accessibility, because formerly
unimaginable masses of data may have been held in the working memory
(random access memory, RAM). Thus, the job of IT-professionals becomes
much easier to make data available. Companies can concentrate on what
conclusions they want to draw and what methods to apply solving the
new problems outlined.

The developments discussed until now fall mostly within the inter-
nal side of a company. They are flowing together with an evolving
opportunity outside: Big data means all the data generated day by day
on the web, in mobile computing devices, and (as far as accessible) in
companies. From big data to big business is only a step; the dominating
application today is marketing (see Chapter 17). It is remarkable that
information for stakeholders does not physically come from the compa-
nies’ servers. Cloud computing is helping to keep the data available and
to increase capacity utilization of servers. Network partners and all who
are interested in the information may get it from the data cloud if access
is granted (or hacked). In addition, mobile computing provides infor-
mation everywhere. Companies that understand and manage complexity
best will win.

Who defines an optimal level of IT and EnPIs application? The mar-
ginal cost of data acquisition and processing has to be evaluated against

the marginal benefit of better decision making. It is up to managerial
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accounting to decide which of these masses of indicators should be
defined and interpreted. As explained before, the costs of data logging
and processing are going down rapidly, consequently, the number of indi-
cators that should be used is increasing. Hierarchies of indicators offer
the option to supply the managers only with few numbers at first, but the
management accountants themselves have the possibility to go into detail

and to help managers do likewise.






CHAPTER 15

Investment Appraisal
(Objectives, Targets, and
Action Plans—ISO 4.4.6)

Overview

Energy objectives and targets (O&T) are necessary to put energy policy
into practice. O&T have to be SMART (specific, measurable, appropri-
ate, realistic, time-bound). Otherwise, they could not serve as an objec-
tive measure in the plan, do, check, and act (PDCA) cycle in order to
improve energy performance. Progress is achieved by energy action plans.
Table 15.1 offers an example with typical investments, measures, and

initiatives.

Importance of Investments in Energy Conservation

Typically, companies have energy expenses in a range of 2 to 5 percent
of total cost. Obviously, materials and personnel are cost types of greater
importance, but in times of shrinking margins, many companies are
struggling to break even at all. Thus, energy has to be taken into focus.
At a conference, I had an interesting conversation with Robert Seiter,
executive director of climate change and sustainability services from
Ernest & Young. He confirmed that most companies should be able
to reach 20 percent conservation just by changes in behavior and mea-
sures of highest profitability. Twenty percent of 5 percent energy cost
represents 1 percent of overall cost. For a company at the break-even

point, this could make the difference between profit and loss.
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ISO 50001 and some management textbooks give the impression
that the sequence is to fix O&T first and formulate initiatives to achieve
them afterwards. In practice, the opposite is done: Managers first check
what is feasible and derive afterwards which O&T can be reached. Some
energy measures do not cause cost (e.g., switching off machinery at night,
instead of leaving them in stand-by mode), but many investments need

financial means. Consequently, an overall balance of the following has to

be reached:

* Investment budgets in a planning period (which can be a
fixed number or a variable, bargain-based sum);

* Investment budgets needed for energy initiatives and their
profitability; and

* Other investments and their profitability.

In many cases, departments compete for the investment budget,
financial accounting being the goal keeper, defining requirements and top
management in the role of referee, and also defining the rules. In compa-
nies with well-established managerial accounting and financial planning,
it is easy to fulfill the requirements of ISO 50001: All the energy-related
budgets, actions, and O&T are integrated into comprehensive planning
procedures. The energy-related investments just have to be stripped out
and summed up. Companies not using such elaborate planning tools
should think about developing them in the course of implementing
an EnMS.

There are some specific, energy-related methods going beyond the
normal ways of corporate budgeting and investment appraisal. This

chapter is dedicated to them, each discussed in a section:

* Total cost of ownership (TCO), whole-life cost, life-cycle
costs (LCC)

* Replacement point of assets

* Sensitivity analysis

* Payback period versus ROI and corporate social responsibility

(CSR)
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* Energy payback and “energy returned on energy invested”
(ERoEI)

e Subsidies for investments

TCO, Whole-Life Cost, and LCC

In Chapter 13, we introduced life-cycle assessment (LCA) including
physical external effects, and sometimes the terms in the heading of
this section seem to be used synonymously. Unfortunately, this is not

satisfying, I would sum up the actual use of the terms as follows:

e LCA refers mainly to ecological effects; economic and some-
times social views are less in focus.

e Whole-life cost and LCC denominate the economic evalu-
ation of a product, part, or substance over the whole span.
It has to be made clear what the boundaries of the system are
and what kind of internal and external costs are considered.

¢ LCC and TCO are sometimes stated to be the same, but
TCO have clearly an internal focus. This concept was first
applied and popularized for IT hardware and software. That
means, TCO concentrates on the scope of the focus company
gate-to-gate and internal costs. So, the information for a

traditional investment appraisal is provided.

An additional remark on the spelling of the terms should be
mentioned: Sometimes they are written with capitalized letters (all the
words or only the first one). Mostly cost is singular, but costs as a plural
form can often be found too. The advantage of this confusion is that few
errors can be made.

To go into the details of TCO, Table 15.2 offers an overview of typical
phases of a gate-to-gate life cycle. This model concentrates on technical
equipment like drives, new metering devices, furnaces, air conditioners,
and so forth.

A stunning number clarifies the immense relevance for ISO 50001:
Energy cost may be up to 95 percent of the total costs of ownership of

an electricity-intensive asset. Hence, if accounting does not assign the
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Table 15.2 Phase of gate-to-gate life cycle to calculate TCO

Phase of life cycle

(within a focus Sample type of cost

company) (internal, nonsocial)

Purchasing including all e Definition of product specifications, internal approval
preparations (total cost of procedure for the investment, budgeting, and financing
acquisition) e Planning and design (time or money for executing in

the company’s technical departments or for supervising
subcontractors and service companies)

e Calls for bidding, evaluation of offers, decision making,
buying costs

Construction, installation, | ® Internal time and money for internal activities or to
test, and startup supervise external companies
e Training and other means to provide workforce skills

e Possible disruption of operations

Operations of the device e Depreciation

itself and related assets e Interest and other finance costs

(floor space, media, and e Insurance

energy supply, if assign- e Tools, if necessary

able) e Maintenance, repairs, renewal, and rehabilitation

e Energy costs

Deinstallation or decon- ¢ Time and money for services and company activities

struction and disposal e Disposal costs (or revenues selling scrap, etc.)

costs to the asset, the potential to cut costs is not recognized. Procure-
ment takes the wrong path if it only compares the acquisition price for
energy-related technical investments. On the one hand, it is so easy to get
the offers and choose the cheapest one; many procurement departments
are sticking to this routine. It is considerable work for different depart-
ments to calculate the TCO. The method differentiates between costs
directly assigned to the equipment (like buying price) and indirect costs
not allocated (preparation of purchase, maintenance, or energy). TCO
invites the company to turn indirect costs into direct ones allowing for
better decision making. (It should be noted that direct and indirect cost
are used here differently from cost accounting, where the assignment to
our products is in focus.)

Assets, which have an influence on energy consumption, are pushing
this problem with new intensity. Even if they are not in the 95 percent
topping the list, ovens, air conditioners, trucks, heaters, and so on may

easily surpass 50 percent energy cost of TCO. As the expected useful life
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may easily span decades, the development of the energy price plays an
important role.

Beside those assets directly consuming energy, other equipment
with an indirect influence have to be analyzed. Examples are insulation,
technical control systems, or energy recycling. The complete technical
system has to be understood, the interdependencies have to be mapped,

and the context of organizational procedures has to be taken into account.

Optimal Replacement Point

Energy-consuming devices like pumps, drives, and heating systems can
stay in operation for very long, with good maintenance for decades.
I visited a foundry with a coal-heated furnace dating from 1899 (no
mistake in the century). Technical innovation, shifting prices, or changes
in capacity utilization can contribute to reaching the optimal replacement
point. In practical management and operations, this means scrapping an
asset during its useful life, a psychological difficulty. In literature, sophisti-
cated models to calculate the optimal replacement point are available, but
they often don’t meet the needs of practical decision making. Table 15.3
presents a hands-on calculation tool for a quick and effective decision as
to whether machinery should be replaced. The numbers are derived from
a project in a power plant.

In this example, the pump was 50 years old and fully depreciated.

In any case, the optimal replacement point has to be calculated by looking

Table 15.3 Calculation of replacement point

Replacement option with

Electric automatic regulation and
Cost type drive in use improved energy efficiency
Energy cost per year 240,000 euros | 150,000 euros
Other operational costs | Equal for both options, so not relevant for calculation
(maintenance)
Depreciation linear over | zero euro 7,500 euros

20 years, per year

Interests (5%) Z€ro euro 7,500 euros first year, then sinking because
of declining salvage value

Overall costs per year 240,000 euros | 165,000 euros
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only into the future without minding sunk costs, which are fixed costs
determined in the past. If we have a better opportunity for the future,
it is irrelevant how much money is sunk into an investment or if it is
already depreciated. It is courageous to scrap a fully working machine, air
conditioner, or compressor. Who is responsible for this waste of money?
That could be the conventional reaction of the superior. Savvy bosses
praise such action, saying: “Great, we learned something and you took
action.”

Vendors of technical equipment and engineering service companies
tend to oversize assets. They make more money doing so and avoid any
reproach that the capacity they provide is insufficient. The negative side
can be an increased consumption of energy. Companies should check
regularly to see if all the capacity installed is needed or if conditions

shifted, and it pays to replace equipment.

Sensitivity Analysis

A critical point is often the percentage to which energy savings are pos-
sible when considering a replacement investment. Sensitivity analysis
helps to structure the problem; one variable (the percentage of cost sav-
ing) is changed to see the impact on a decision criteria (like the payback
period). Figure 15.1 contains an example of an investment about 100,000

monetary units with a yearly energy expense of the same 100,000 (those

Payback period
in years
4 A

v

25 50 75 100
Percentage of costs cut

Figure 15.1 Sensitivity analysis
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assumptions may be realistic for electric drives, radiation heating, or
lighting in Germany).

To begin from the right hand side of the scale, the measure would
pay off in one year if energy savings would be 100 percent. Going to the
left, the effect of lesser savings can be monitored and the decision maker
can match the probable outcomes of the investment with his economic
requirements.

Other independent variables are possible, for example:

* The investment level (which is demanding to set in complex
technical projects)

e Drices of energy

* Technical parameters (thickness of insulation, dimension of
pumps)

¢ Interest rate

Business intelligence may help to provide sensitivity analysis of
different kinds and in varying combinations in order to understand
investments in a playful way. But, the old-fashioned approach can be
effective as well. In many cases, it is possible to get a quick insight with
paper and pencil. The technical experts have to first contribute numbers
according to rough thumb rules just to check if a green zone could be
reached. Afterwards, time and money can be invested to elaborate a

measure.

Payback Period Versus ROI and CSR

Some companies (especially before the crisis of 2008) have the internal
guideline that every buck they invest has to be paid back in two to three
years. This does not match with the growth rates of economies as a whole,
and the expectations thus have come down. But still some companies are
struggling to limit the payoff period to four to five years. A deplorable
consequence is that many investments in energy efficiency have useful
lives of decades and no chance to pass this gate.

Here are two model calculations showing the difference in investment

appraisal for short and long terms. They have the potential to reconcile
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Company Example

Lastyear, | had a workshop, and one participant was the energy manager
of a global player. He complained that it is not fair to consider those
long-term investments with the same indicators as a machine that is
scrapped five years later or a product with a short life cycle. In this case,
he was fighting against management accountancy being strict about it.

Large companies tend to be bureaucratic.

Table 15.4 Model calculation profitability short term

Investment sum, budget: any number—no influence on results which are

expressed in percent

Useful life: five years

Costs cut per year in comparison | 25%

with investment sum:

Payoff period: 100% investment/25% flowing back every year =
4 years
Net present value and ultimate 5 years x 25% yield per year = 125% of investment

value (same in a static calculation | sum
without interests):

ROI every year of the lifetime: 25% overall yield/5 years lifetime = 5% ROI per year

the differing views. As interest rates are extremely low at the moment, the
model is static without interest effects; thus the core idea is featured more
clearly. In Table 15.4 are the assumptions and outcomes for the short-
term investment.

This project meets the sharp decision criteria of a payback period of
four years. But there is only one year of useful life left to get an ROL
This last year would provide 25 percent ROI for the whole five-year life
span, so an ROI of 5 percent per year is yielded. As we don’t integrate
interest in the model, the net present value and the ultimate value are the
same—125 percent of the investment budget, which does not depend on
the concrete number. In comparison, initial facts and results for a long
term project are displayed in Table 15.5.

Many companies would not decide for this long-term option, because

the payoff period exceeds a decade. (When the time is longer, interest
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Table 15.5 Model calculation profitability long term

Investment sum, budget: any number—no influence on results

which are expressed in percent

Useful life: 20 years

Costs cut per year in comparison with 10%

investment sum:

Payoff period: 100% investment/10% flowing back every
year = 10 years

Net present value and ultimate value (same | 20 years x 10% yield per year = 200% of

in a static calculation without interests): investment sum

ROI every year of the lifetime: 100% overall yield/20 years lifetime = 5%

ROI per year

becomes more important and the payoff period is extended.) But after
the first 10 years of operation, there is another decade left with 10 percent
cash flow every year! So net present value and ultimate value double the
budget invested, the overall profit of the project is 100 percent. The ROI
per year is again 5 percent because the overall profit of 100 percent has
to be divided through a life span of 20 years. But the assumptions were
worse, 10 percent per year in the long-term investment versus 25 percent
in the short-term calculation.

What does this mean for corporate planning and decision making?
The often favored investment criterion payoff period is an indicator of
risk, not an appropriate indicator of profitability or profits. If ROI, net
present value, or final value are considered additionally, the decision is
more sound. Every company has to decide for itself which indicators to
apply. Moreover, the intangible effects of an investment have to be con-
sidered, and the strategic and ethical dimensions must be involved, as
explained in Chapter 11.

Undoubtedly, it is reasonable to fix threshold indicators for invest-
ments systematically for a whole company, but a lot of exceptions may

arise. The following are examples applicable to energy and beyond:

* A device that is broken and has to be mended immediately at
any cost to keep up operations.
* A risky investment in a product may be necessary to keep

pace with a competitor.
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* Dsychological reasons may enter the game; a manager
could favor a prestigious investment building their own
monuments.

* An action plan is simply the result of corporate power play

overcoming reasonable systematic decision making.

Energy Payback and ERoEI

An indicator constructed with similarities to the economic payback cri-
terion is the energy payoff or payback. It may be applied to investments

on energy efficiency:

) gray energy or cumulated energy
energy invested i
expenses for the investment

payoff period = -
energy conserved per period

The ideal case is an optimization of control of air conditioners, fur-
naces, or other devices with nothing more than attention and clicks of a
mouse: The payback is near to zero. On the other side, a bad investment
(in this view) may not play in the energy investment in the useful life.

Another field of application is renewable energy power stations of any

kind:

gray energy or cumulated energy
energy invested .
expenses for the investment

payoff period =

energy generated per period

To give examples, wind power stations need some months to return
the energy invested, and solar cells need time in the range of years depend-
ing on various factors. It is disputed if this indicator may be applied to
fossil power plants, because the operation needs constant energy input
and part of this input will even be lost. In contrast, green technology
profits from the abundance of wind or sun. A technology such as a heat
pump is a hybrid requiring energy input in operation, but the generation
benefits from renewable energy from the surrounding air, soil, or water

(see Chapter 6).
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Itis important to state that carbon is another important view and appli-
cation of this indicator. With the help of the carbon factors (Chapter 2),
quantities of energy carriers can be conversed into carbon emissions.
Thus, a carbon payback period can be determined paralleling the energy
calculation. The energy and carbon application of payback need con-
siderable technical input and know-how involving value networks. As a
facilitation in comparison with cost and revenue indicators, interests or
taxes don’t have to be introduced into the models.

EROEI is almost the inverse of payback, but this indicator refers to

the whole lifespan of an investment in efficiency or of power generation:

FRoEI = energy returned in the whole lifespan

energy invested

The ERoEI of wind power stations with a useful life of 25 years reaches
50 or more. The indicator can be applied to mining of fossil energy as oil
in sand or schist: The ERoEI can be (with a broad band) about five. That
means five barrels of raw oil mined need the equivalent of one barrel of
energy input. An indication that extracting sand or schist oil is energy

intense, costly, and land consuming.

Subsidies for Investments

Energy investments may profit from subsidies because of the public
interest in fighting climate change. A company should check whether the

following options are possible:

* Direct subsidies (money for investments in certain technolo-
gies like combined heat and power generation, insulation of
buildings, etc.)

* Tax incentives

* Low-interest-rate loans for investments

* Guaranteed prices for microgeneration

* Cost-free or low-cost consulting from environmental or

energy agencies or associations of companies
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One should also consider the support of universities hiring a student
to do work toward his bachelor or master’s thesis. It is a win—win—win

situation:

* You will benefit from a highly engaged young person at the
threshold of being a professional at low cost. If she or he is
good and you have got a vacancy, you can offer him a job
afterwards; the job interview and adjustment are already
completed.

* The student learns more than just writing a thesis for the
shelf, earns a living, and has better qualification when going
for a job (in your company or elsewhere).

* The advising professor contributes with his background
know-how (which can be very valuable in the dynamic field

of energy) and widens it by applying it at your company.






CHAPTER 16

Human Resource
Management (Competence,
Training, and Awareness—

ISO 4.5.2)

Criticism of the Structure of the Standard
Pertaining to the Next Three Chapters (16 to 19)

According to plan, do, check, act cycle, the planning is finished and
the do is reached at this point. The standard may be criticized for this
structure, because training to convey competencies and awareness is
not only doing, it has to be planned as well.

A further critical point pertaining to the structure of ISO 50001
should be mentioned. The next three chapters are so closely inter-
linked that the separation seems to be arbitrary: “4.5.2 Competence,
Training and Awareness” relies on “4.5.3 Communication.” An
important tool of communication is provided by written documents,

so “4.5.4 Documentation” has to be included.

The idea of this section of ISO 50001 is simple: Every member of
the organization has to be aware of his role in the energy management
systems (EnMS), and every person has to be endowed with the necessary
abilities on her or his exact place. Training is the main instrument to reach
this objective. The organization of training is the job of human resources
(HR) or personnel management. Different views help to structure the

measures necessary:

* Life cycle of employees in a company
* Business domain and function

* Trainers and various trainings
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The life cycle of employees includes selection, hiring, and continuous

on-the-job training (firing and retiring is not of relevance here):

* Selection process of staff: Introduce questions of attitude
toward sustainability, environment, energy, and values into
checklists for the job interviewer or assessment center.

* Hiring: Introduce the main documents for the position and
check if any knowledge gaps in regard to the job description

has to be stated. Establish appropriate trainings to cover this.

* Constantly confirm that new competence requirements are aris-

ing and integrate them into regular appraisals with the boss.

Another perspective shows up when looking at the role business

domain, and function within the firm:

¢ Elaborate lists of desirable energy know-how for logistics,
facility, production, purchasing, and other managers.

* The energy manager and his team have a double role: On
the one hand, they are the ones pushing the process forward
(personnel department is just executing and is a tool from this
side). On the other hand, they have to keep their knowledge

up to date themselves.

Different sorts of rraining and trainers could structure training

measures:

* In-house training or seminars out of the house

* Short or long period of time

* Individual or standardized

* Costly or provided cost-free by associations or agencies
* Costly or provided cost-free by public agencies

* The respective supervisor or an expert from outside the

department instructing staff

The register or catalog of legal requirements should be consulted to

make sure that everything is covered (Chapter 12). Again, energy training
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Table 16.1 Qualification matrix for exemplary energy related
competencies

Qualification, type and content
of training, duration

Overview EnMS
and good house-
keeping, few
hours, in-house,
trained by

energy manager

Know-how for
procedures (e.g., load
management), hours
to days duration,
in-house by energy
manager or energy

team member

Special know-
how (e.g.,
energy procure-
ment), duration
depending,
external

training

Every company

member

Participant
or target
group of
training
measure

Everyone involved
in the respective
procedures (e.g.,
facility manage-
ment, production

planning, etc.)

Specialists

(e.g., buyer)

has to be part of integrated training measures. As quality and environ-

ment do confront companies with much higher requirements, energy

should be integrated into the corresponding teaching infrastructure.

A decisive point will be the budget and allowance process for training

measure. Work councils or trade unions should be involved according to

the legislation and habits of the country and branch.

To gain an overview and define standards, a qualification matrix
should be developed (see Table 16.1).
Repetitions and updates have to be planned in addition to this first

matrix, covering all requirements while not wasting colleagues’ time and

company money.






CHAPTER 17

Marketing
(Communication—

ISO 4.5.3)

‘The standard mentions three fields of action in this section:

Internal communication (giving the name to this chapter of the stan-
dard) is mandatory; it can be effected by trainings (see Chapter 16), by
written documents (see below) or, for example, by talking to people.

Suggestions of improvements must be included, as well, but depending
on the size and scope of the organization, this can be carried out in a
rudimentary form. It has to be ensured (and documented in some way)
that everybody is asked about improvement ideas and that the ideas are
evaluated and put into effect if approved.

External communication has to be also considered by the organization,
thus the whole fields of marketing, public or investor relations, financial
and sustainability disclosure, and the like are involved. It can be decided
that no external communication should take place.

Marketing will follow broadly the overall sustainability, environmen-
tal, and energy strategy of the organization (Chapter 11). A follower
company will try to keep energy invisible in his marketing campaigns.
Companies implementing ISO 50001 will be leaders and should make
use of their achievements as an additional buying argument. In some
markets, a good energy management could be in itself or could contribute
to a unique selling proposition (USP)—for example, selling green energy
in udlities, the building industry, or the car market. The dominant argu-
ment will be the product itself being energy efficient, but to convey a
complete and credible image to the customer, a powerful energy manage-

ment systems (EnMS) in producing the products is important.
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The customer type Lifestyles of Health and Sustainability (LOHAS)
stands for a trend looking at the whole life cycle of the products that are
consumed and the companies behind them. LOHAS are educated, have a
good income, and are well informed by using smart technologies. Hence,
if a company wants to achieve a USP attractive to the LOHAS markets
(or wants to reach suppliers), all 4 Ps of the marketing-mix have to be

considered:

* Product: Energy efficiency of the product itself has to be top
and also the operations in the background including the
supply chain or value network.

* Price: Energy efficiency allows in the long run for low
manufacturing costs, but an image of sustainability leads to
higher end prices and widens the gap of net profits.

*  Promotion: The whole toolbox of advertising, public relations,
sales organization, and sales promotion has to be tapped.
Some new developments linked to an EnMS will be discussed
in the following.

* Distribution (place): The physical logistics of products pose
a problem, because transportation is energy intense. For
example, in February, an organic apple was consumed in
the north, but grown in Argentina. This cannot be called
sustainable as the apple embodies several thousand miles of
transportation. As a result, companies have to discuss the role
of emissions according to transportation and the distance of
markets they want to serve in their overall energy strategy and

communication.

Let us combine IT (Chapter 7) with disclosure (Chapter 8), energy
performance indicators (Chapter 14), and draw the conclusions for
promotion. More and more disclosure systems supporting the company’s
legitimation can be found and the information reported to the public can
be accessed ubiquitously. No doubt, businesses and consumers are getting
used to handling big data, and therefore, sustainability data is part of
that trend. Companies should prepare to get their data available, to base

their planning on it and to get ready to disclose where they stand and
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what they have achieved. New apps inform the consumer in the shops
about the ecological balance of the products. Customers will use more
and more choice engines to process the flood of data and to get what they
want (Thaler and Tucker 2013, 50).

Some companies seem to have adopted this trend and invest heav-
ily into marketing, sometimes without the background performance and
achievements necessary for such a self-confident appearance. In the future,
the markets will punish some factors that contribute to greenwashing
more quickly than they do today. Sustainable management accounting
is evolving, disclosure systems establish themselves, and smartphones
providing access to data will become global standard. In addition, terms
like shir storm (a massive reaction of a great number of Internet users)
triggered by minor misconduct were unknown a few years ago. The advice

to companies is to be consistent, consolidated, and credible.






CHAPTER 18

Quality Management
(Documentation—

ISO 4.5.4)

Documentation goes hand in hand with organization, which is the cru-
cial factor of integrated management (Chapter 2). Companies already
have written rules that, in many cases, framed quality management (QM)
and other systems like environmental management. Energy requirements
should be integrated harmoniously. Figure 18.1 provides the hierarchy of
documents frequently found and proliferated especially in QM literature
as a starting point.

At the top of the hierarchy, a handbook contains information relevant
for the whole company with (ideally) long-lasting validity; for example,
the energy policy, organizational charts, and a description of the docu-
mentation system itself. Further applicable documents have to be listed

completely covering the respective following level.

Handbook, addressed to everyone
including top management

Further N
appli- Procedures, description of cross-
cable functional workflows
docu- J

ments
Job instruction for a workplace or
an activity

Records, formulas, automized data
logging, and tracability of daily business

Figure 18.1 Hierarchy of documentation
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The next level of cross-functional procedures does not pertain to the
company as a whole, yet some departments or at least different sorts of

workplaces within a department are touched. Some examples include:

* Energy demand planning and load management (involving
procurement, disposition, production planning, production,
etc.)

* Investment approval (involving accounting, finance, and
departments with noteworthy investment needs as production
or FM)

* Media supply in operations (involving FM, production,

energy supply in own power plans if existing)

If only one type of workplace was to be covered, job instructions

describe, for example,

e What the tasks, responsibilities, and competencies of the
energy manager are;

* How production planning has to assign a job to a machine
with the highest energy efficiency; and

* How to operate a cooling warchouse.
'The records of daily business could be

* The old-fashioned way of, taking notes on a paper;
e Writing or logging into IT to state that an operation is com-
pleted; or

* An automated IT-supported recording of workflow progress.

A critical point comes up if deviations occur. According to ISO
50001, evidence of verification, preventive action, and corrective action
has to be provided in any procedure.

What are the different ways of editing the documentation and pub-
lishing it within the company? The following steps of development can

be observed:
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* ‘'The mraditional paper will fade out in the long run, but it will
preserve its existence in niches for a long time in the future,
especially on the lower level of records. Furthermore, notice
of receipt for documents may be necessary for environmental,
safety, or other risk-related instructions. Such rules can be
countersigned in paper form with a greater awareness than
just using I'T signatures.

*  Online documentation in the Intranet in noneditable formar
like PDF will be always current and no confusion about the
version will arise. It is easily accessible with reading or writing
permission for employees or company officers. An easy and
cheap way to transfer paper into online files.

*  Online documentation with integration into enterprise resource
planning and other relevant software, already deployed, is an
elegant and efficient way. The IT supported workflow system
provides many templates and customized procedures in oper-
ations management, building services management system,
logistics, and so on. Additional cost of implementation has to
be considered.

*  Content management systems (CMS) such as Joomlal,
WordPress, Wiki, and Typo3 are designed to manage all the
knowledge in an organization. Employees may access with
an intuitive browser surface. Those systems make use of the

Wikipedia method.

How does such a structure support an effective integrated manage-

ment? An undesirable development especially for small and medium-sized

Company Example

An employee at lunch with a technical manager of a chemical com-
pany expresses his frustration: “I have to work overtime this week,
those certification guys are under way again. All those papers and lists
they want to see, just hindering me from doing my work. If archeol-
ogists are excavating our company in a thousand years, they will sup-

pose having found a paper mill and not a chemical plant.”
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enterprises (SME) would be to establish such hierarchies of documents
in isolation for quality, environment, energy, safety, organization and
leadership, compliance, and so on.

How might we avoid such problems? The same physical or admin-
istrational operations are only seen from a different point of view; the

documentation should preserve the source and unity:

* SME should follow a strategy of strict integration—one com-
pany handbook, one documentation system edited by one
staff unit for all aspects of integrated management.

* Every member of the organization should find the relevant
rules for their own position easily, in one chapter, in a dossier,
in an index, or a register. This could facilitate integrated certi-
fication audits.

* These recommendations will not be feasible in large com-
panies and company groups. For each case, the appropriate
degree of separation and integration of the documentation has
to be found.

* Look at the problem from the innovative perspective of
knowledge management with internal Wikipedia. Creativity
and engagement of company members can be fostered by

providing the right IT tools.



CHAPTER 19

Maintenance (Operational

Control—ISO 4.5.5)

Maintenance consists of inspection, servicing, repair, and technical

improvement. Three strategies can be named:

*  Breakdown, failure, outage caused, or malfunction maintenance:
A device is not checked until it fails, only then measures of
maintenance will follow. This strategy is only appropriate for
assets of low cost, without the potential to interrupt larger
parts of the production system. A broken drive of a conveyer
of an assembly line could cost $10,000 per minute in the
car manufacturing industry because of the work coming to a
complete standstill. Furthermore, the deferred maintenance
should have no significant influence on repair costs. If the
motor oil of a car is not filled up and replaced regularly, the
whole motor will be damaged and has to be replaced com-
pletely. Complex industrial plants need the definition of
several hundred thousands of different maintenance objects.
Many companies have not reached that standard completely,
and many technical devices are just wearing and deteriorating
until they fail, even if this strategy causes avoidable costs.

*  Preventive or prophylactic maintenance: Here, the opposite of
breakdown maintenance is marked. After a defined period
of use, a device will be replaced without regard to the cur-
rent technical state. This costly strategy has to be applied for
assets with an extremely high cost impact if they fail (just like
the previously mentioned drive of the conveyor assembling
vehicle), if repair is only possible at special periods of time

(shutdown of a refinery for an overall revision), or if safety
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concerns dominate (primary cooling cycle of a nuclear power
plant).

* Predictive maintenance: A device is monitored continuously
and appropriate measures are taken in time to keep up a

defined technical condition.

This last mentioned approach, condition-based predictive mainte-
nance, shows the link and opportunities related to energy management
and operational control. Assets like drives or energy grids of all kinds do
lose energy efficiency if they are not maintained properly. Let us look at
the example of a car, easily accessible for nontechnicians. Some modern
cars are endowed with a control system surveying factors like energy con-
sumption, temperature of engine, and oil pressure to measure abrasion.
If anything goes wrong, the driver will be asked to schedule an appoint-
ment at a car repair shop. Advanced systems observe the deterioration and
indicate need for a service inspection according to the current state, not
only relying on fixed intervals of time or distance. This example may be
transferred to nearly every complex system with the advantages of alerts
if tolerances are left (including energy efficiency) and lower maintenance
costs (because of exactly timed intervals). Smart metering and improved
IT capacities help to maintain more and more assets according to this
preferable strategy, keeping costs of operational control low.

An important part of maintenance pertains to meters, sensors, data
transmission, and all other kind of measuring equipment. While estab-
lishing an energy management system, most companies can build on
quality management, which is always specialized in this field. Further-
more, statistical methods may help to detect and interpret deviations,
outliers, or to complete series if readings are lacking for some reason.

By monitoring technical performance indicators and energy per-
formance indicators continuously, emergency situations and possible
disasters can be avoided. Furthermore, energy has to be integrated into
emergency plans in several ways; for example, shutting off electricity
grids to avoid shocks to fire fighters and avoidance of burning or blasting
of energy tanks, and at the same time, providing energy for emergency

measures, and so forth.



CHAPTER 20

Procurement of Energy

(Design—ISO 4.5.6 and
Procurement—ISO 4.5.7)

Overview

Structure of ISO 50001 and Next Chapters

The following chapters of ISO summarize a large bundle of inter-
linked activities: “Design” (ISO 4.5.6) and “Procurement of Energy
Services, Products, Equipment and Energy” (ISO 4.5.7). The design
section 4.5.6 claims that “The organization shall consider energy per-
formance improvement opportunities and operational control in the
design of new, modified and renovated facilities, equipment, systems
and processes ...” (ISO 50001:2011, 10). The procurement section
4.5.7 requests to take into account the effect on energy performance
of “expected operating lifetime when procuring energy using products,
equipment and services.” Procurement of energy itself is included here
as well (ISO 50001:2011, 10).

The paragraphs present a mixture of assessment of technology
and administrational processes impacting a wide range of business
functions. Therefore, the following chapters 20 to 26 of this book
make use of this broad approach demonstrating the core ideas of

energy management in business functions.

In utility companies or large energy-intensive firms (gypsum, con-
crete, foundry, or chemical), specialized energy procurement or trading
departments are established with considerable man power and know-how.

In other industries and for small and medium enterprises (SMEs) with a
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lower impact of energy on total costs, the procurement department of a
company usually provides energy as one of several goods they are respon-

sible for. In the past, this was appropriate and not a very demanding task:

* For the procurement of oil, coal, and other storable fossil
energy carriers, markets have to be observed with ordering
low prices. The same applies to compressed gas in tanks. Cars
and trucks get their tanks filled by the driver if it is empty—
a sort of decentralized procurement with few possibilities to
vary in time and price.

* Natural gas is delivered through pipes on the basis of an
overall contract (full supply contract with a utility).

* FElectricity is provided likewise streaming through wires with
full supply provided by a utility company with a constant
price at any time.

* Further forms of energy needed in a plant are generated with

other forms (compressed ait, cold or warm media, steam, etc.).

In the future, rising prices and volatility of (electricity) markets are
game changers. The next chapter offers an overview of the opportunities
and variables energy procurement has to attend to increasingly. For oil,
gas, and so forth, the known methods of procurement can be applied,
but for electricity, Chapter 20 describes innovative tools. Contracting
in Chapter 21 means that company-owned energy-generating assets
(e.g., heating and cooling system) are taken over by utility companies.
Besides procurement, microgeneration opens up the option of selling
energy generated on-site; it makes sense to bind this function to procure-
ment in the structural organization. Table 20.1 gives an insight into the
complexity of future energy procurement and trade.

Short-term operational procurement (maximum time horizon of one
year) is one of the first things to look at when tackling energy. A change
of contract may cut expenses very quickly at no cost, adding immediately
to the bottom line. Strategic procurement with the crucial question of
energy mix involving renewables is of even greater importance than the
first quick wins. In addition, it is of greater complexity because the long-

term energy mix depends on investments in energy and other equipment.
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Procurement of Electricity

The changes that the whole electricity market and supply chain are
undergoing were explained in Chapter 6. What does that mean for the
electricity procurement of companies? Three steps of energy contracts and

procurement styles have to be separated:

* A standardized contract of full supply with one udility or
energy trading company

* An individual contract for companies with higher consump-
tion and more market power

*  Procurement at the exchange (using intermediators)

Standardized Contract

Standard tariffs providing electricity at any time for a constant price will
fade out in the long run. Sometimes meters allow for two prices, a higher
one in the day and a lower one at night. That is a first try to convey
scarcities to the consuming entity, becoming inappropriate when solar

power is flooding the grids at midday.

Individual Contract

Individual contracts for companies contain some agreements beyond full

supply contracts for households and small businesses:

* Load price (fixed-base price per period for the provision of a
certain amount of load in kilowatt)

e Maximal load (kilowatt the customer is not allowed to exceed
without extra charge)

* Working price (price for every kilowatt-hour actually used in
a period of time)

* Connection devices (transformers and the question of who
operates them)

* Reactive current (power factor)

* Duration, liability court
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Price variability is often included, as are duration of fixed prices,
indexed prices, or price escalation clauses for coming months or years.
This should be elaborated to convey current intraday scarcities to the

companies to allow for demand side management.

Procurement at the Exchange

Few companies will ever buy directly at the exchange: Specialized trades
have to be hired (not only one to assure time-coverage and representa-
tion, IT-tools and their maintenance, fees etc.). But, besides utilities,
other service and trading companies bridge the link between consumer
and exchange. The idea of a purchasing association may be applied here
as well. Consequently, every procurement manager, even in an SME, has
to be informed about the rules of the game to find a right place and the
advantages for his or her own company.

The core idea is to construct tariffs through the energy supply and
trading chain so that scarcities are modeled through prices and adapration
of behavior; for example, load management is rewarded. It makes sense to
imagine what a company should do if it could act directly at the exchange
or would be responsible directly to do its part to balance the grid. The
starting point is the company’s demand; Figure 20.1 gives a graphical
presentation of the load over a working day.

The mathematical integral (area beneath the load curve) represents
the energy consumed. How to cover this demand? Figure 20.2 shows
different types of procurement methods or contracts available; they

are bundled in portfolios (portfolio management). This is, of course, a

4 Loadin

13%%

Physical work (energy)
(Load x time = kWh)

Time

Figure 20.1 Load curve and energy demand
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Balance energy,

4 Load unscheduled
in kW power flows
(peak load)

Block contracts

Hour/block contracts

(peak load) \

Baseload

v

Time

Figure 20.2 Portfolio management in energy procurement

simplified form, because in reality the time frame, intermediators, call
and put options, bundling of products, and so on are only accessible to
experts of the financial markets and exchanges.

A core notion underlying the system is the prediction of consumption
being able to go ahead of balancing demand and supply. The simplest
form of predictability is the baseload used 24/7. Lighting, pumps running
round the clock, and so forth form this basic block of demand, coverable
mostly with relatively low costs.

Block and hourly contracts (peak load) consist of energy purchased for
fixed hours a day, for one day, on working days only, or throughout the
week, for an agreed period of time. Those blocks could be only optional,
intraday, or for a period years ahead of time. The intraday market triggers
normally physical flows of energy; future markets serve for hedging and
speculation. Financial investors enter energy exchanges as field of their busi-
ness activity. The trading volume exceeds the physical energy multiple times.

Balance energy or unscheduled energy flows (another form of peak load)
have to be purchased at any price to uphold operations, if no form of load
management is applied. Hence, there is an incentive to predict the load
curve exactly.

The duration curve demonstrated by Figure 20.3 is an additional
instrument that helps to analyze demand. In the style of an ABC-analysis,
the high load peaks are arranged at the left side and the low electricity
demand is shifted to the right side.
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\ Load in kW

v

Hours in a year 8,760

Figure 20.3 Duration curve

Company Example: Outsourced Energy Procurement

There was the opportunity to follow the development of Enoplan, a
company purchasing energy for retail chains, checking their invoices
(which can be complicated), and performing load analysis to identify
options for increased efficiency. The company was a start-up first and
then integrated into TUV, a large group. The managing director Ralf
Schade is pushing forward the business model. At its beginning in
1990, the company had a single-digit number of employees. Now,
the threshold of 100 is broken with a considerable surge following a

strategy of internationalization.

Direct Marketing of Company-
Owned Renewable Generation

Microgeneration offers some related opportunities and challenges. Let us

distinguish some typical situations:

* A company operates solar cells or wind turbines on its roof.
In many countries, a fixed feed-in compensation makes
accounting easy.

* To balance the grid, microgeneration operators are more and
more pushed to market their energy directly at the exchange,
normally with the help of partners, utilities, energy service

companies, and traders.
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* However, if internal consumption is more profitable, account-
ing and technical controlling becomes more complicated.
Bactteries could be used to buffer electricity in order to
increase the portion of energy consumed by the company
itself. Combining it with other types of load management
(storage for compressed air, cold warehouses, etc.), the overall
production planning system has to be enhanced.

* Ifall of this seems to be too complicated, appropriate space
on rooftops or lots may be leased out, which hands over the

risk to the side of the investor.

After all, energy procurement as a process is demanding for the
procurement department. To determine demand and manage load, the
energy-consuming units have to be involved, especially operations plan-
ning. An energy department with responsibility for assets like heating
and so on is playing its role. Managerial accounting indicates all the
procedures in their system and consults all the others on how to invest

and operate the company as a whole.



CHAPTER 21

Finance and Contracting
to Procure Energy

(Design—ISO 4.5.6 and
Procurement—ISO 4.5.7)

Industrial companies usually invest in their energy assets themselves
and operate them alone. Typically, heating, air conditioning, supply
of compressed air, and so forth are located in the basement or on a
nearby building supplying a production site. The idea of contract-
ing is to let such energy assets be decided upon, invested, and oper-
ated by specialists (contractor, energy service company). It is not the
core know-how of the nonutility company (contractee); for example,
a mechanical engineering or pharmaceutical company, to ensure the
energy and media supply. If specialists like utility companies take care
of this, the contractee gets resources free for the core business, and the
contractor can deploy his or her expertise to increase energy efficiency
and reach savings. In other words, utilities as contractors do not only
sell energy (oil, gas, electricity) as inputs for corporate energy-conver-
sion processes, but also provide the form of end energy in the desired
quality. For example, compressed air, heat, steam, and cold air have to
be available in certain time frames with given temperature, pressure,
and so forth defining fines if the contractor fails. An interface has to
be defined as the point of transfer; a contractor could even operate and
maintain the energy grids inside the plants.

A good opportunity to think about contracting is when investments
in energy assets have to be made anyway. The performance of the contrac-

tors may be tailored choosing from the following catalog:
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* Planning (if only this is provided, it is a conventional service)

* Investment and construction (the contractor provides the
liquidity for the investment and the contractee has no upfront
costs)

e Operation and maintenance

Metering and controlling of operations allows for different types of
financial recompense for the contractor. A fixed price for energy as the
traditional way could be transferred into a win—win situation and seen as
an incentive for both to head for efficiency: Before the retrofit is made, a
baseline is compared to the costs afterwards, savings are divided by a ratio
or more elaborate rules between the partners (energy savings performance
contracting). Thus, the consuming company profits when it supports the
contractor in peak shaving, load management or maintenance shutdown,
and so forth. Large contractors operate remote control rooms for all of
their contracting projects and provide better monitoring and control than

a small and medium enterprise ever could.



CHAPTER 22

Procurement Other than
Energy (Design—ISO

4.5.6 and Procurement—

ISO 4.5.7)

In this chapter, maintenance, repair, and operations materials (MRO) are
addressed, focusing on industrial companies and excluding the already
discussed energy commodity itself. In terms of a balance sheet, floating
capital is touched (whereas the following chapters provide a wide range of
energy-related equipment qualified as fixed capital). Typical examples are
maintenance, repair, and operations (MRO) materials; for example fit-
tings, screws, tubes, and so on for maintenance and repair, or raw material
for operations. Desktop purchasing by catalogs on the internal websites
is an efficient, quick, and environmentally advantageous tool of procure-
ment. Retailers of such goods are confronted by similar decisions.

A first important impact of procurement on energy for such goods
is sourcing and logistics, the distance covered, and the transportation
method chosen (see next chapter on logistics). Furthermore, procurement
has considerable influence on the supply chain in all sustainability affairs.
It should be visible to the vendor that, for example, employee standards,
clean environmental production, and energy efficiency serve as criteria to
get an order. Procurement should not choose the cheapest provider but
the best one. Companies relying on a credible sustainability and energy
policy will consider rewarding good sustainability standards of providers
with a slightly higher price. It is important to communicate this in the
value network to providers, customers, and other stakeholders.

The informational basis of all those decisions are life-cycle assess-

ments (LCAs) introduced in Chapter 13. Part of procuring may be a
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make-or-buy decision. With this comprehensive perspective of LCA, out-
sourcing will relieve the (energy) balance of one company and burden the
one of the provider. A positive overall effect will be reached if outsourcing
to specialists leads to economies of scale and increases in efliciency, so that
they achieve better energy performance indicators.

In other branches like food or clothing, value-based procurement
decisions hiking down the supply chain are a decisive leverage for
sustainable development. Local sourcing of organically grown food, sub-
stituting meat by plant products, or labor standards in the textile industry
are examples. Here, the responsibility of every end-consumer has to be

pointed out in influencing value networks by daily buying decisions.



CHAPTER 23

Logistics and Supply
Chain Management

(Design—ISO 4.5.6 and
Procurement—ISO 4.5.7)

Overview

Logistics is defined by the six Rs; the

* Right material has to be at the
* Right time at the

* Right place in the

* Right quantity in the

* Right quality to the

* Right costs

To cover this field, the whole procedures of material requirement
planning, purchasing, incoming transports and storage, inward material
handling and transportation, and distribution logistic have to be covered
including all the technology used. Supply chain management (SCM)
optimizes the cross-company transport and information processes.
Following the trend of the modern world, logistics and SCM are growing
more complex, and energy contributes to this development considerably.
That is the reason why this broad and complex understanding is followed
here. What are the tasks that the logistics function in an industrial
company has to fulfill? Table 23.1 provides an overview of material logis-
tics with typical departments and external partners as players. The rules of
the game, the denomination of departments, and the assignment of roles

can be quite different.
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Table 23.1 Owverview of the tasks of energy-oriented logistics focusing
on an industry company

Fields of action

Procedures

Equipment and
vehicles

Inbound material
management, stor-
age, and transport

Warehouse management, storage,
goods received and dispatched,
in-plant transport, material
handling and commissioning,
quality control, maintenance,

good housekeeping

Conveyers, forklifts,
commissioning equipment,
stores and warehouses,
receipt and dispatch halls
with all infrastructure as
heating, cooling, com-
pressed air, pumps, and so
forth (Chapter 24 about
facility management)

Procurement,

purchasing, sourcing

Purchase of goods other than
energy (Chapter 22)

Purchase of logistics services
(following sections on evaluation
of transportation means and

networks)

IT equipment of offices
(Chapter 26 about green IT)

Outbound material
management or
SCM: own vehicle

fleet management or

logistics provider

Selection of transportation
means, route planning, recycling,
and reverse logistics (following
sections on evaluation of trans-

portation means and networks)

Means of transportation
(truck, ships, railway—see
the following section)

The upcoming sections will enhance the discussion of energy and

logistics by covering the following fields:

* In contrast to this broad overview, the everyday use of the

word logistics means to bring goods from A to B; the logistics

branch is just transportation. The next section about “Evalu-

ating Means of Material Transportation” will concentrate on

this.

* Afterwards “Green Transportation Technology” will be

discussed.

* To increase energy efficiency, “Logistics Planning in

Networks” (as the following section details) provides an

overview of options and chances.

¢ The intuitive and traditional way to tackle energy and logistics

aims to integrate energy aspects into logistics planning and
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SCM; it can be called energy for logistics. The energy turn-
around proposes to turn around this term as well: logistics of
energy evolves as its separate field because of the rising complex-
ity of energy procurement, demand-side management, energy

storage, and so forth (see the last section of this chapter).

The transportation of persons is excluded here. It would be crucial for
transportation companies, private or public, and the tourism branch, but
for industrial companies, the problems of material logistics prevail. The
logistics of persons is touched only by business travels and commuting.
Nevertheless, we'll examine some opportunities for energy efficiency, such
as through video conferencing, extending the allowance for home offices,
carpooling or car sharing, and developing companies as an element of

smart cities, for example, by fostering public transport.

Evaluating Means of Material Transportation

Optimization software for logistics supports tour planning and the choice
of transport options. Such software packages could be part of the encom-
passing enterprise resource planning systems; they may stand alone or
appear in the form of specialized programs for logistics providers. In any
case, the dispatcher (customer of logistics provider) has to define some

planning points:

* Technical requirements (it does not make sense to send a
bulky load like coal in an airplane) have to be defined;

* The urgency and arrival time have to be fixed; and

* Ecological aspects could be objectives for the transport,

exceeding the cost view.

Generally, energy and cost objectives are in harmony because energy
is a cost factor with increasing importance; short transport distances are
the most important subobjective. As this is widely covered in established
logistics, we are facing here a conflict of objectives arising with global
warming: Low carbon emissions appear as a new ecological aim to follow,

possibly conflicting with the aims of cost reduction, energy conservation,
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and short duration of transport as other important element of the system
of logistics objectives. In order to demonstrate the evaluations necessary,
the Internet-based freeware EcotransIT (www.ecotransit.org) is intro-
duced. It allows mapping, in an experimental way, different transporta-
tion alternatives with their ecological impact. Just give it a try, registration
is not needed. The system was established and is maintained by public
authorities, research institutions, and large logistics firms. A considerable
number of languages are at hand.

To give an example of the functionalities, a load of 100 tons should
be transported from New York to Los Angeles. Figure 23.1 compares the
primary energy consumption in kilowatt-hours and the carbon emissions
in tons (please mind the different scales).

The bars in the diagram have two shades: The lower part represents

the gray energy or carbon (cumulated energy expenses, well-to-tank), the
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Energy resource consumption Greenhouse Gas, climate changes
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Figure 23.1 Evaluation of sample means of transport

Source: EcoTransI T.org
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upper part shows the consumption of the transport itself (tank-to-wheel).
Looking at the bar for carbon of the train, no upper part can be found
because applying electricity goes without direct emissions of carbon or
any other substance.

Some inquiries will show that there is a clear sequence evaluating
means of transportation according to their carbon emissions: Trains
(with preference for electro instead of diesel) and ships (if applicable)
are better than trucks. In addition, airplanes are worst with a large gap,
even if calculated one-to-one. Hence, carbon contributes more to climate
change if the emissions are effected at great height. Scientists, airlines, and
environmentalists dispute the factor that has to be applied to emissions,

but the range covers 1.0 to 2.7.

Green Transportation Technology

To advance green transportation technology, either the supply with energy
carriers or the drive itself can be changed. Here are some important exam-
ples and trends according to different sorts of traffic.

Road traffic can rely on gasoline, diesel, electricity, hybrid (combining
combustion and electric drive), or hydrogen. The criteria and methodology
to assess the different options become quickly apparent reading this page
of the book: notably, energy performance indicators for energy efficiency,
integration of gray energy, and carbon factors and their discussion. There-
fore, the tools to drill deeper into internal inquiries are available, and first
observations will be outlined here. The transport of persons may be rev-
olutionized by one-liter cars (per 100 km) or electro-mobility (15 kWh
equaling 1.5 L fuel per 100 km or 157 mpg). Hybrid technology
supports efficiency of conventional car drives, but it is noteworthy that a
wide range is covered. “Mild hybrid cars” have as a main technical feature
a start-and-stop automation; plug-in hybrids (can be connected to the
electric grid with a plug) mark the threshold of e-mobility.

Transportation and a whole economy based on hydrogen will prob-
ably not lead to sustainability, because hydrogen is an energy carrier and
no primary energy source. To rely on it in a greater scale means to accept
energy losses during the generation process and massive investments into

infrastructure. It seems to be more practicable to follow all the other
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available options of green energy generation and efficiency. Hydrogen
will claim its niches, for example, in power-to-gas: If wind power stations
generate electricity that is not needed in this phase of the day, hydrogen
can be generated feeding it into the grid for natural gas.

Material transports by trucks confront us with a weak side of an energy
turnaround. The efliciency cannot be augmented to the same degree as in
cars: Batteries are so heavy that they reduce the useful load, and biofuels
conflict with food supply. If possible, it is advisable to choose trains or
ships for transportation or, furthermore, to avoid transportation at all, for

example through regional sourcing.

Bioethanol in Brazil

Brazil and the United States are the leading bioethanol producers
and exporters in the world, with Brazil relying on sugarcane and the
United States on corn. The impact on the economy as a whole in
Brazil is much higher, notably most of the cars are endowed with flex
motors. That means, they can use any blend of conventional fuel and
bioethanol (a sort of alcohol). Any fuel sold has to contain at least
25 percent of bioethanol (E25) going up to a 100 percent (E100). This
model brings about the danger of monocultures in agriculture and

deforestation of rainforests.

Railway trains can be driven by diesel or electricity. Electricity is the
better option, with the disadvantage of initial investments into electri-
fication of the lines. The energy efficiency is much higher compared to
cars, and the carbon emission can be cut to near zero using green sources
(see Figure 23.1).

Shipping traffic makes use of economies of scale looking at efficiency.
In many countries, a truck can carry one or two standard containers
(20-foot equivalent unit, TEU) with a maximum weight of approxi-
mately 25 tons. A train may transport dozens of containers depending
on the technical and legal conditions of a country. Since 2006, container

ships of the seventh generation have a useful load of more than 14,000
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containers. In analogy to the degression of fixed costs: A single container
has to cover only a little part of the energy consumed. A specific ecological
problem is caused by sea ships because they burn fat oil (heavy fuel). This
is a relatively cheap residue of the refining process of crude oil, emitting
many hazardous substances. To reduce fuel consumption, sailing could
experience a renaissance even for large ships.

Air traffic is surging and presents an increasing problem of global
warming. The efficiency of new airplanes becomes better, but the old ones
are in service for decades already. As a rule of thumb, covering a kilome-
ter in the air depends on as much kerosene as a modern car requires for
the same distance. Most airlines publish the numbers for their jets hid-
den somewhere on their pages. In comparison to car travelling, airplanes
go longer distances, but the effect of carbon emission in great height is
higher and car-pooling is not possible (the calculation for planes assume
already good capacity utilization).

In a thesis, a student calculated the land use if Lufthansa would rely
on biofuel from the Jatropha plant, which can grow with little water
demand on poor soil. The result was that more than half of the current
German agricultural surface would have to be dedicated to this energy
plant to cover the demand for this single airline. Consequently, energy
plants cannot be a main solution to sustainability. In countries that do
not have problems in nourishing the population and have enough space

and water, bioenergy can find its role: a niche from an overall perspective.

Sustainability and Airplanes

To attain sustainability, we will have to find ways of doing global busi-
ness with considerably less air traffic—the current trend is the oppo-
site. On the international level, an adequate price for carbon emissions
(taxing kerosene) should be a key instrument; companies should
develop regional networks. Without an overall profound change of
consciousness, international politics, business, and consumers will not
move as necessary. Wouldn't it be a greater quality of life if people did
not go for a two-week trip from New York to Paris (and the other way
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round), but take a sabbatical leave of three months (e.g., by sailboat)
and really experience the other continent? This is just a glimpse of a

sustainable way of life, but mighty habits and lobbies are opposing.

Logistic Planning in Networks

New networks represent a major trend in energy; logistics linking compa-
nies presents an intrinsic field of networking since its beginnings. Here,
we elaborate some examples of how networking takes place and how they
overlap. These are selected tools, methods, and trends.

Demand-side management (load management) can rely on facilities
operated by logistics; for example, cooling warchouses, or batteries in
vehicleslike cars, forklifts, or small trucks. Multiple cooperating procedures
have to be established in-house (energy purchasing and demand planning)
and externally (utilities).

Fourth-party logistics providers (4PLs) as a buzz word mark a trend
of increasing importance. The first-party logistics provider means that a
company conducts its transports by its own fleet. A second-party logistics
provider is a forwarding company commissioned to bring goods from
one place to another. A third-party logistics provider is a prime contrac-
tor responsible for a great part or the whole outbound transportation
demands; he can subcontract. A 4PL allows for his client to concentrate
fully on the core business by executing nearly every logistics operation,
even internally. It means that a 4PL takes care of warehouses, commis-
sioning, packaging, goods received, and dispatching of products. Even
critical administrational procedures like order-taking or accounts receiv-
able accounting can be included. From the side of energy this means that
a 4PL takes over the responsibility from his customer. The 4PL has better
conditions for tour planning and capacity utilization since his core know-
how is efficiency. Taking over internal logistics, the interactions with
client’s departments have to be designed carefully; for example, involving
the 4PL into own load management or letting him establish contracts
with utilities.

Electronic commerce means in some way that electronic data inter-

change (EDI), e-mails, or other interconnected IT-tools are involved in
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procuring or selling. This broad definition touches most administrative
and physical transactions in logistics, helping them to be more energy
efficient. Electronic commerce helps optimizing tour planning, attaining
better capacity utilization, reducing the need to store goods by better tim-
ing, avoiding returns, organizing handling aids and transport equipment,
and much more. Corresponding methods are just-in-time (JiT) or just-
in-sequence (JiS), lot one, tracking and tracing, electronic logistics, or
desktop purchasing (DTP—which is on the rise; every company should
check whether this tool should be deployed). Freight exchanges via the
Internet and other market places support the equilibrium of demand
and supply smoothly and effectively, in the logistics services market, and
beyond. Thus, the overall efficiency of a market system is strengthened
including resources as energy. Reverse logistics plays a bearing role in
closed-loop networks (Souza 2012; Sroufe and Melnyk 2013).

Globalization and localization (glocalization) are reflected in conflict-
ing strategies of global and local sourcing. In fact, it will not be possible to
find one answer on which strategy should be preferred or how they could
be combined. A close look at every single purchasing good in the respec-
tive industries is necessary. Glocalization means to do corporate shopping
in the global village, being aware and developing the local roots and value
networks.

A little-known critical issue is the taxation of global players in compar-
ison to small and medium enterprises (SMEs). Many international com-
panies make use of tax havens, reducing their taxes to near zero, whereas
SME:s (which are in most countries the backbone of the economy) doing
local business cannot avoid the royalties. A massive, dysfunctional distor-
tion of competitive conditions causes environmental damage by excessive

international transport.

Energy for Logistics and Logistics of Energy

In this chapter, we have discussed up to now energy for (or in) logis-
tics. The emphasis of logistics of energy has always been relevant for
utility companies, which have to manage energy grids, storage facili-
ties for energy carriers, and so on. As a recent development, logistics of

energy is growing as a distinct field of activity for nonudility companies.
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New, complex, cross-functional and cross-company tasks are presenting

themselves, especially with respect to electricity:

* Procurement needs a much more detailed approach to
demand planning to allow for portfolio management.

* Load management can be interpreted as a task of logistics,
allowing companies to act as parts of smart grids.

* The conversion of energy in different forms (electricity to cold
and compressed air, etc.) has to be planned and managed.

¢ The sell-side is involved as well through microgeneration in an
industrial company. The traditional make-or-buy decision has

to be enhanced to energy.

Who takes on the responsibility? The /logistics department sometimes
just handles the transports in a company driving the forklifts; this is far
from the comprehensive understanding previously oudined. It is the
art of management to put into place every procedure needed. A whole
bundle of departments is involved, notably the materials-require-
ment-planning department, procurement, transport and warehouses,
production planning, and operations. The preceding outlined tasks have
operative and strategic dimensions. Thus, strategic planning and invest-
ment appraisal enter the game with the aim of strengthening renewables

in the long run.



CHAPTER 24

Facility Management

(Design—ISO 4.5.6 and
Procurement—ISO 4.5.7)

Overview

Facility (or facilities) management (FM) is a difficult term in transi-
tion. On the one side, it could be the caretaker surveying heating and
air conditioning. On the other side, the International Facility Manage-
ment Association (IFMA 2014) presents a demanding definition: “FM is
a profession that encompasses multiple disciplines to ensure functional-
ity of the built environment by integrating people, place, process, and
technology.” In 2009, a global job task analysis (GJTA) defined 11 core
competencies. The GJTA included responses from facility managers in
62 countries. It is the most comprehensive up to date and the first truly

global survey and analysis. The core competencies are:

e Communication

* Emergency preparedness and business continuity
* Environmental stewardship and sustainability

* Finance and business

* Human factors

* Leadership and strategy

* Operations and maintenance

* Project management

* Quality

* Real estate and property management

* Technology

Energy is one of the important areas in which FM is taking steps to

establish itself as a profession, discipline, or business domain. According
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to this and other definitions a national reach, the whole building cycle
containing buildings for planning, use, maintenance, retrofit, and decon-
struction is the task of FM. Every supply with media (water, compressed
air, etc.) is included in this building process and in the operations of daily
corporate life.

How to link FM with structural organization in a concrete company?
Few firms have established an FM department covering the whole field.
Thus, the contents presented here have to be assigned to the depart-
ments that are responsible in a company; for example, the technical
department, the operating units like production or logistics themselves,
and importantly, the caretaker who has increasing influence on energy.
Frequently, tasks (which do not count as core operations of a company)
are outsourced to external service companies.

What are the challenges of FM with respect to energy? The following

sections will deal with this question:

* The first, relatively easy task consists of building technology
for office buildings and living houses. The energy demand can
be cut down to less than zero. Inventions are available but did
not make their breakthrough as innovations.

¢ The options for industrial production buildings to cut energy
consumption and expenses are considerable as well, but not as
striking as for offices.

* Supply of resources like gas, compressed air, water, and so
forth for operations.

* Good housekeeping.

Lighting offers some additional perspectives for energy in every sector
and industry. Investments in technology can only harvest the intended
results if organizational procedures are established. The importance of
green building to reduce energy consumption worldwide can be consid-
ered looking at the overall part of energy use for buildings in an economy.
According to the total energy use of an economy, the energy use for build-
ings covers typically 25 percent. This part of total consumption could be

spared without restrictions to convenience.
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Offices and Residential Buildings

Heating and cooling represent by far the greatest part of energy con-
sumption in offices and residential buildings. In northern countries, the
emphasis is on heating; in southern climatic regions, cooling prevails.
Insulation has to be considered as a basic measure everywhere. To intro-
duce the most important technological and economic option for energy
conservation in this field, we will start with passive houses or plus-energy
houses (see Figure 24.1).

The term passive building implies that no active heating like a gas
or oil burner is needed. The walls and windows with double or triple
glazing of a passive house are very well insulated. The effectiveness of
such a measure is illustrated by the fact that the houses are heated by the
body warmth of the inhabitants and their activities, like cooking or using
electronic devices. If a room should be a bit warmer, the inhabitants are
advised to light a candle or to toast a slice of bread to reach a comfortable
temperature.

Nevertheless, every inhabited building needs the change of air to
avoid mold and accumulation of carbon monoxide in the air. A venti-
lation system pushes fresh air into the rooms while using the warm air
stream out to warm it up making use of a heat exchanger. In this way, it

uses the thermal energy generated inside. As a result, near to no energy is
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Figure 24.1 Passive house

Source: Passive House Institute, www.phius.org
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wasted. An additional feature is to preheat the cold air from outside with
the help of a ground heat exchanger. Digging one or two meters into the
ground, a constant temperature of about 8°C (46.4°F) prevails. So, even
in the deepest Canadian winter, the inbound air is preheated when it
meets the warm air coming from inside the house. Plus-energy houses are
endowed with solar cells; their contribution lifts the energy bottom line
of a building into positive. Consequently, buildings could play a role as
positive contributors in energy grids.

The most important energy performance indicator for FM is the energy
demand in kilowatt-hours per floor area. It is astonishing and encourag-
ing to observe a sharp decline in the past few decades: Traditional houses
in industrialized countries in moderate climate zones consume 300 to
400 kWh/m?. That explains the great importance for overall energy use
in economies and highlights the thrilling option to cut it down to zero or

less. The primary energy use for the heating of a passive house has to be

less than 15 kWh/m?.

Price of a Passive House

A neighbor who rented an apartment moved into his own passive
house last year. He confirmed the numbers from literature. The invest-
ment exceeds that of a house with a conventional heating system by
10 to 15 percent. He told me, “We did it for our kids. They will never

get annoyed by rising energy prices and this decision is future-proof.”

Passive house or plus-energy-house technology is hard to apply to
existing buildings. But there are some additional technologies applicable

there:

* Heat pump systems (already explained in Chapter 6, “Green
Energy Technology and New Markets”).

* Solar thermal collectors for warm water or even the support of
a conventional heating.

* Block heat and power plants are highly efficient because

they produce power (electricity) and heat at the same time.
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Utilities seem to offer this technology increasingly, as contrac-
tors, to embed the facility into virtual power plants and smart
grids. First, only large companies or quarters of a city were
effective targets for this technology. Eventually, the appli-
cation scope has widened to smaller companies, apartment
buildings, and even smaller houses.

* If conventional heating cannot be avoided, the energy carrier
defines the carbon emissions (see table in Chapter 2). Coal is
worst, followed by oil and then gas. The best use is achieved
through biomass like wood or wood pellets (with the objec-

tions of fine dust emissions and possible deforestation).

For buildings in hot countries, a building style with thick,
well-insulated walls and jalousies from the outside of the windows are
important. The ventilation of passive houses and the large thermal units
(Hoor heating, for example) of heat pump systems can be used for cool-
ing purposes as well. Conventional air conditioning with high-energy
demand would be replaced with the negligible energy consumption of a
small pump operating the system.

Several certification systems for sustainable buildings are developing

with energy as one important criterion. For example:

e BREEAM in Great Britain since 1990
e LEED in the United States since 1998
e CASBEE in Japan since 2001

e Green Star in Australia since 2003

* DGNB in Germany since 2007

Factory Buildings

Production buildings and dispatch facilities confront us with additional
challenges in comparison to offices or residential housing. Even with-
out looking at the supply of resources like gas, compressed air, or water
(see next section), the facilities are much larger, higher, and sometimes
a lot of traffic keeps the gates open. What can be done? A glimpse on

technological options: Infrared heating systems should replace the warm
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Warm air heating system

Figure 24.2 Warm air heating system in comparison to infrared
heating

air heating proliferated since decades. The radiation heating system on
a factory work floor is much more efficient in comparison to a warm
air heating. The infrared radiation warms people and machinery, not
the air. Additionally, the warm air is not rising to the ceiling (see
Figure 24.2).

A warm air heating system warms the air, and this is a detour with a
lot of energy loss, because people and assets are warmed indirectly. That
sounds a bit abstract, but it may be made descriptive through the example
of a cool but sunny day in spring. People are walking around in T-shirts
at 15°C air temperature because the infrared radiation of the sun warms
their bodies immediately—it is just the same on the work floor with

radiation heating.

Company Example: Kuebler Incorporated

Some years ago, a student wrote his thesis advised on the company side
by Thomas Kiibler who founded the group in 1989 (see kuebler-gmbh.
com). The company’s products are infrared radiation heating systems.
Over 100 employees and 20 locations support the success. In compar-

ison to traditional heating:

* 30 to 70 percent cost and CO, reduction can be reached;
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* 'The payback period spans between two and seven years in
retrofit projects; and

¢ The energy efficiency of burning natural gas is more
than 110 percent through waste heat recovery and by
supporting solar thermal panels—I was present when
Thomas Kiibler presented this solution at a congtess.
Technical experts questioned him and accepted the

explanations.

The company is winning more and more sustainability awards,

supporting the importance of this technology.

Receipt and dispatch facilities in logistics present special challenges
because the gates have to open many times, allowing trucks to dock
and forklifts or conveyors to pass. Some tricks help to reduce energy

consumption:

¢ Inflatable sealings for loading hatches;

* Simple fans to avoid layers of warm air under the ceiling and
the workers’ feet from getting cold;

* Temperature regulation by employees at this workplace who
are trained and feel responsible;

* Eventually involving energy conservation into a bonus system
as incentive, be it heating or cooling;

* Switch control of system in a way that it operates only when
gates are closed;

* Making use of free cooling (which means to open the
windows instead of switching on air conditioning, if possible);

* Making use of waste heat from other machinery if feasible, or
possibly from another company as small district heating;

e Latent heat accumulator;

* Infrared radiation heating is applicable; and

* Block heat and power plants and other forms of microgenera-

tion, for example, solar cells on large, flat rooftops.
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Business Persons and Technology

Having a degree in business, my professional background was evolved
through work in interdisciplinary teams implementing environmen-
tal management systems. I had to be familiar with terms, methods,
and ways of thinking of engineers, otherwise it would not be possible
to convince them to make use of my know-how in organization and
accounting willingly. Most technicians are very helpful and instructive
if they feel a genuine interest in their conversation partner. Thus, as a
business person involved in energy projects, just have your keywords
(partly provided by this book) at hand and just ask about the appli-
cation in a given situation. An abundant source of information are
vendors of technical equipment; they often present their offers with

supplementary investment appraisals.
pp y

Figure 24.3 Exemplary production facility at an industrial company

Source: Siemens AG

Furthermore, factory buildings have to be supplied with different sort
of media. As an introductory feature, in my classes about energy and FM,
I show my students some pictures of production sites (Figure 24.3). Then
we brainstorm which sort of media supply, disposal needs, and different
sort of networks can be involved to allow for the smooth operation of

such workshops.
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The result regularly puzzles the students:

* Energy in many different forms (electricity, heat, steam,
compressed air, gas, cooling, etc.)

* Lighting

¢ Cold and hot water supply

* Water drain: drinking water, water for clarification plant, and
rain water

e IT networks bound to cable and wireless

* Central lubrication and greasing

* Disposal of garbage with different fractions

The multitude and the combination present a challenge for cost-place

accounting.

Procedures of Good Housekeeping

To establish, operate, and improve facilities, three levels serve as a

structure:

* The focus of the preceding chapters covers the first level,
technical innovations requiring investments. They can only
achieve benefits if they are operated well on the following
levels.

* The second level is good housekeeping depending on
organizational procedures involving different workplaces,
departments, or even going beyond borders of companies.
Maintenance, the often overseen hydraulic adjustment, would
be assigned to this level.

¢ The third level consists of good housekeeping at an indi-
vidual workplace. A motivated person can influence energy
use directly and independently (see Chapter 16). Examples
include an employee closing the doors of a dispatch facility,
using compressed air sparingly, turning down the tempera-
ture in his own office, or switching off his PC after work.

The energy manager has to look into every workplace, discuss
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the possibilities, and motivate staff to do so in daily life. As
motivation, tags on the machines could inform operators how
much energy, carbon, and money may be spared by switching

it off or running below full power.

The second level is quite demanding, and has to be covered here. It is
helpful to start from an energy service that has to be rendered: an appro-

priate temperature in the production site. Who is involved to keep it up?

Company Example: Mitsubishi
Semiconductor Europe

An example of the importance of cross-sectional cooperation taken
from project management in building activities, production, FM, and
maintenance: Mitsubishi Semiconductor Europe had just put into
operation a newly built plant with a clean room to produce computer
chips. Everything was all right, every standard met. Then a smart
maintenance manager found out that the construction company had
preadjusted the air conditioning so that the heating was operating at all
times and even in summer. Moreover, when the company’s machinery
was working, the cooling device fought against the heat generated by
the operation. A few minutes of work to reprogram the device resulted

in a 50,000 curos of cost savings per year.

To demonstrate the problem, I'll share a short visit I had at the ware-
house of a large company. It was a cold day in winter with temperatures of
-10°C or 14°F. The stored technical textiles and other goods were not sen-
sitive to cold or heat, but a water sprinkler installation had to be kept over
the freezing point, otherwise tubes would crack, the sprinkler system would
be destroyed, and the stored goods destroyed—a heavy loss. When we
entered the warehouse in our thick winter clothes, we immediately started
to sweat because the temperature was about 18°C or 64°E According to
the logistics manager, 5°C or 41°F would have been desirable. Monitoring
the temperature closely, the distance to freezing point provides enough

time to take action in case of a defect in the heating,.
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Unfortunately, the logistics manager responsible for the operation of
the warehouse was not the owner of the building. That was the role of the
facility manager of a service company within the concern taking care of all
buildings. The facility manager did not want to get into trouble and cause
a horrendous loss, so he turned the heating high. He was not interested
in keeping costs low because they were payments in transition for him,
charged to the logistics company as his customer. Following this thread in
order to find someone whose task it is to turn the temperature down, it
became obvious that the FM company commissioned an external service
company to take care of the heating. Furthermore, not one heating sys-
tem was installed but two systems with different controlling procedures
were operating more or less independently.

What are the lessons learned from this typical and complex example,

summing up our know-how?

* Contracts between companies in a company group have to
be concluded in a way to assign costs and revenues follow the
principle of causation. The I'T systems should be integrated, at
least by defining data handover.

* Organizational interfaces have to be defined across depart-
ments or even involved companies. According to the example
of supply chain management, energy has to be interpreted as
its own field of action. Companies should develop an under-
standing as part of value networks; looking at energy contract-
ing reinforces the development.

* Define service levels and tasks, responsibilities, and competen-
cies depending on the levels introduced in this section.

* Buildings and their equipment have to be interpreted as prod-
ucts with the cradle-to-cradle view. The planner should think
ahead to facilitate operations. In another practical example,

a clean room had perfect conditions when a handover from
construction to occupant took place. But it was designed with
so little forethought that the cooling device was at full power
fighting against the heating, which had to lift the temperature

to the desired level.
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* Maintenance is often in the hands of the construction com-
pany or another external provider. Such service providers
should understand themselves not only as the ones who are
readjusting the equipment, but as an integral part of the value
network.

* The whole organizational-technical system must be able to
learn and adjust itself. The starting points are the needs of the
users of whatever energy service has to be delivered: A new
product with lower vulnerability to heat in the food industry?
Then a higher temperature is possible. Plant closure? Turn off

the pressure of compressed air.



CHAPTER 25

Production Planning and
Production (Design—ISO

4.5.6 and Procurement—

ISO 4.5.7)

Overview

Production and its planning system are a challenge for this book: On
the one hand, many industries mentioned in this book contain the fields
of the greatest energy use (chemical, food, metal, etc.). On the other
hand, the technology is so diverse that an introductory publication is
at a loss to cover this field. Challenges of energy demand planning are of
relevance for many industries, so they will be outlined in the next section.
The reference industry is mechanical engineering, because it offers some
complex energy-related problems transferrable to other industries, and
demanding links to accountancy. Based on these background assump-
tions, some general energy-related challenges of production planning will

be discussed in another section.

Energy Demand Planning

The pivot between production and procurement is the requirements
planning department (materials disposition department), establishing the
amount and time of demand of an input material. Materials requirements
planning (MRP) is part of overall enterprise resource planning (ERP).
The main methods managers use to meet procurement requirements have

to be adapted for new energy (especially electricity) challenges:
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* Program-dependent requirements planning (emanates from
the production program, number of products intended to be
built)

* Consumption-related (statistical or stochastic) requirements
planning (forecasting the future demand looking at the con-
sumption of the past)

* Decentralized material management (does not need prelimi-

nary planning)

Program-dependent requirements planning starts from the produc-
tion program and makes use of bills of materials (BOM) explosion,
Gozinto-graph method, critical path analysis, and comparable methods
to calculate the need of an input material at a given time at a given facil-
ity in the flow of production. The basic idea is easy: One car needs four
wheels. To adapt this method to energy, the first step is to determine
the demand of energy for one unit of product. The multiplication of the
intended production number of products for the planning period with
the energy demand per unit helps to budget the energy.

In a one-product model, a simple division calculation is enough to
identify the range. But reality is seldom as simple as the models: Most
plants produce a variety of products with differing operations and energy
demand. To get a more reliable forecast, it is necessary to go into the
workshops and operations as discussed in “energy reviews” (Chapter 13)
according to the model of cost-place accounting. Furthermore, a whole
bundle of other variables have to be included, like the weather, assigned
machinery, make-or-buy parts, make-or-buy-or-sell own microgenerated
energy, varying scrap rate, variability between different sorts of energy
carriers, and so on.

The stochastic or statistical ~method of demand  planning
(consumption-driven) is much easier. The demand per time unit in the
past is forecasted into the future by simple mathematical averages, trend
analysis, or complex modeling. This requires a more or less constant pro-
duction program. The most important influence variables are of rhythmic
nature like seasons. For gas or oil this may be sufficient, but for electricity
a more detailed analysis will be of increasing profitability (see portfo-

lio and load management). This method could be evolved by looking at
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separate points of times in the week (or other periods) answering ques-

tions like the following:

* What is the effect on electricity demand if machines are
started on Monday mornings between 7 and 8 a.m.?

*  What was the peak on sunny summer days between 1 and
2 p.m. during the last years?

e What is the effect on selected times of the day on one- or

two-shift systems?

The decentralized control of material flow consists of methods like
Kanban, just-in-time, or vendor-managed inventories. That is the way
to provide electricity today: When needed, energy flows out of the plug
socket. This is most simple, reliable, and without planning effort, but

foregoes the potential outlined.

Production Planning

In a lot-oriented production environment, the requirement planning
department (disposition) informs purchasing about material and energy
demand, procurement provides everything needed for production,
which is planned by production scheduling. Production planning helps
to improve energy efficiency a lot by measures as demonstrated in the

following:

* Production planning plays the key role to put demand-side
(load) management into effect. Not only is the total amount
of energy predicted of importance, but also the distribution
over time is important. All the options of demand-side man-
agement (explained in Chapter 6) have to be planned here
and executed mostly by production.

* Assign jobs to workshops and machines with the least energy
consumption possible (For instance, if a suitcase has to be
transported, a car is sufficient and a truck is not needed).

* Avoid energy-intense start-up and shutdown and set-up

processes. Heating up an oven for just one part would assign
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all the energy used to this part; from this point of view, it is
better to wait until a series may be processed. (This may be a
contradiction to overall efficiency and lot one.)

* The “theory of operational adoption” helps to model the effect
of different modes of operation and combination of machines
depending on intensizy. This is the meaning of working units
per time. A simple example is a car: The faster it goes, the
more energy per distance is consumed. The modeling of pro-
duction processes in Chapter 13 goes beyond that, involving
more specific technical variables.

* Manage peak loads (peak shaving) to navigate according to
contracts with energy suppliers. Exceeding the peak limit once
a year could lead to higher prices for the whole period.

* Production planning has to integrate measures exceeding
usual operations. This includes extended projects of main-
tenance, repairs of large machines, tests of newly installed
equipment, external supervision sometimes requiring a

maximum load for test reasons, and so on.



CHAPTER 26
Green IT (Design—ISO

4.5.6 and Procurement—

ISO 4.5.7)

Green IT aims to optimize all ecological aspects of IT throughout the

whole life cycle:

¢ Production of hardware;
* Use and application of hardware and software; and

¢ The recycling or disposal of hardware.

In many publications, green I'T only covers computers, servers, com-
puting centers, and their operation. In the context of this book, it also
covers another subject: energy efficiency. This chapter is dedicated to this
subject. However, another aspect of green IT is of greater importance:
the role as enabler. This theme runs through the book, particularly with
regard to smart metering, energy-oriented accounting, or business intel-
ligence. To cover the optimization of the energy demand of hardware, we
follow the structure of production, use, and recycling.

Production of hardware appears as a procurement decision in all com-
panies not producing computers. For instance, a microchip of 2 g needs
32 L of water, 72 g of chemical substances, and 1,600 g of fossil energy.
Half of the life-cycle energy of a personal computer comes from produc-
tion; only a good quarter is caused by the use (given four years lifetime
and two hours daily operation). Consequently, increasing the useful life
of hardware makes it possible to amortize the energy used for production
over more years. Selecting hardware with certifications such as Energy
Star can be helpful, but it’s also worth considering outsourcing I'T services

via cloud computing.
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The use of servers in companies seems to be inefficient in many cases
because the degree of capacity utilization is quite low, in some cases only

10 to 30 percent.

Potentials to Cut Costs

The federal German Energy Agency (Dena) summarizes Germany’s

experience with data centers:

* Reduction of useless data and software programs with a
potential of 5 percent conservation of total energy cost.

e Optimization of air conditioning, 20 percent.

* Purchase of energy efficient hardware, 25 percent.

e Improvement of server utilization, 35 percent.

The overall effect of these measures combined could reduce the

cost of energy usage 25 percent.

The data cloud brings about a solution; companies and users no
longer need to work with data and software applications physically on the
personal computer or in-house server. The data is transferred via Internet
in large data centers operated by providers. They are the specialists for
capacity use and operation of data centers with all the economies of scale.
Consequently, cloud computing and “software as a service” (SaS) helps to
improve energy efficiency and assign the responsibility to the providers
who could for example feed the waste heat of their servers into a small
district heating system. Nevertheless, lean applications by deleting all
unnecessary software are still the task of every user. Cloud computing
brings an incentive because nonutilized capacities do not have to be paid.
Furthermore, the local devices should be operated with care, switching off

what is currently not needed.

Company Example: University of Ludwigshafen

The facility manager of our university had a nice surprise: The electric-

ity costs of one building went down by 10 percent—because of rising
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prices, a surge was pending. This was because the computer center had
ecided to shut down three computer pools instead of leaving them on
decided to shut down th ter pools instead of | g th

stand-by overnight.

During the disposal or recycling stage of the life cycle, disused com-
puter devices have to be looked upon as a recyclable resource containing
precious metal including gold. Most precious materials are rare earths
or metals. China possesses a lot of the world’s reserves of these limited
substances indispensable for high-tech electronic equipment and some
renewable power technology. Unfortunately, rare metals are not being
recycled because of the technological and economic barriers associated
with such small quantities per unit.

Industrialized countries are working on regulations to mandate recy-
cling or to institute aggressive environmental and safety standards. One
tactic is to encourage vendors to take back the scrapped hardware. The
legislation and its enforcement are still at their beginnings; many devices
are going through dark channels into developing countries. There they are
recycled with simple tools and on open fireplaces, providing a living for

families but threatening their health.






CHAPTER 27

Control and Audits
(Checking—ISO 4.6)

For those who have been following the quality, environment, and energy
management discussion for decades, this chapter focuses on the original
intention of quality: to check, measure, and test products and procedures.
In the energy field, the great options of smart metering and modeling
of operations brings increased capacity to collect and analyze informa-
tion. Let us separate into two classes of how often operational data is
measured and processed: the old world, offline more than a quarter of
an hour (e.g., contents of an oil tank is measured every three month)
and the developing possibilities online, less than 15 min (smart meter
for electricity). That means, nonconformities can be detected immedi-
ately to trigger “... Correction, Corrective Action and Preventive Action”
(Section 4.6.4 of ISO 50001). To give an idea of what this means for
different business domains and which applications become possible, the
following will present some examples where it is useful to process a con-

stant stream of data:

* Accounting can turn keyed, artificial overhead costs into mea-
sured costs—achieving more accurate planning.

* Consequently, all relevant cost centers get motivated to use
energy sparingly, because they benefit from the reductions.

* If costs are not assigned to assets correctly (e.g., energy costs
to electric drives), the calculation of life-cycle cost (LCC) and
total cost of ownership (TCO) are not correct and opportuni-
ties to cut costs are missed.

* When deviations from baselines occur, modeled processes

will be detected, and the cause can be removed. For example,
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maintenance could replace a clogged filter, a leaking gasket, or
a broken ventilator.

* 'The opportunities of demand-side management and peak
shaving open up involving many departments, namely pur-
chasing with quick cost reductions.

* Logistics need and use online monitoring of transportation
and energy data to work on a modern standard. Some key-
words are just-in-time, tracking and tracing, radio-frequency
identification device (RFID), and global positioning system
(GPS).

* Predictive maintenance—sensors on machines report vibra-
tion, temperature, and respective resource consumption to
serve as early indicators for malfunctions.

e If there are legal obligations, deviations are closely monitored
and detected immediately. This point has more relevance for
environmental protection not transgressing critical thresholds

for emissions.

Business administration has to reflect the physical procedures in the
accounting system. As the possibilities for technical monitoring and con-
trol are growing, the accounting side should take steps to integrate them.
That means to show the effect of technical processes in costs, cost savings,
and revenues and advice in the whole range.

In Chapter 4.6 “Checking,” ISO 50001 establishes the need for inter-
nal audits of the energy management systems. The daily operation and
procedures are not checked, but the system as a whole. This audit has to
be conducted by persons in an impartial and objective position; they may
be members of the organization or hired from outside. Consequently, it
is critical that the energy manager plays a leading role; the intended four-
eyes principle would be damaged. To keep it lean, the standard advises to
endow someone inside the company with technical competencies but no
personal responsibility for the subjects audited.

Furthermore, checking includes documentation to demonstrate con-
formity with the elements of the standard. IT offers a considerable help

to record and make traceable all the energy-related procedures carried
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out every day. The energy manager should adopt checklists from the
Internet, literature, or the company’s certifier to be sure that no detail
is forgotten. This way, the certifier and the internal auditing team can
tick the list and get through the process quickly. Moreover, the organi-
zation members not directly involved can do their work with minimum

inconvenience.






CHAPTER 28

Internal Revision
(Management

Reviews—ISO 4.7)

In a way this chapter “management reviews” does not go notably beyond
Section 4.2 (ISO 50001) “management responsibility.” The standard
again stresses that energy is a top management issue, and top management
must look into the system regularly to verify personally that the energy
management systems (EnMS) operates as it should. A little checklist of
minimum input to the management review is prescribed by the standard
on a very general level. It seems to be self-evident that such a review looks
into the report of the preceding one, as well as into the policy, baseline,
energy performance indicators (EnPls), legal requirements, objectives and
targets, results of internal audits, and corrective actions. Furthermore,
management must project the energy performance for the next period
and establish recommendations for improvement. The output should
encompass changes of the energy performance, policy, EnPIs, targets and
objectives, and new allocations of resources (for the EnMS itself). The
classical job of the internal revision department is to inform top man-
agement that every procedure in the company corresponds to internal
and external rules. The focus is on the accounting system bringing about
a considerable overlap to energy accounting as an important part of an
EnMS. Consequently, the activities have to be coordinated between the

departments of

¢ Internal revision

* Energy manager (conducting the internal audit going in the
technical dimension as well)

* Compliance management (as relatively new function with the

focus on the prevention of corruption and less on energy)
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After all, a whole list of reviews, checks, and audits are mandatory:

* Energy reviews (Section 4.4.3, ISO 50001)

* Checking (Section 4.6, ISO 50001) with the constant moni-
toring of all relevant data and internal audits of EnMS

e The management reviews (Section 4.7, ISO 50001) addressed
in this chapter

e External certification audits

All of this has to be recorded, made traceable, and auditable. The good
news is that the standard does not specify how the details of an element
have to be covered. For example, it would be satisfactory to state that top
management revisited the policy, the development of EnPIs in compari-
son to the baseline, and so on. This could be simply a point on the agenda
of a board meeting with the documents needed. The energy manager has
the duty to provide an overview where the overall and integrated docu-
mentation system of the company and the requirements of ISO 50001
are met. It is the art of the management to expose these aspects to third
parties and to improve company’s management without bothering with

paperwork of doubtable benefit.



PART IV

Conclusions and Outlook






CHAPTER 29

Implementing ISO 50001
as a Project of Change
Management

Management Style of the Future
Conflicting with ISO 50001

How can a company be successful in an economy heading for a postin-
dustrial era? The knowledge society, individualization of products, and
quicker innovation cycles are keywords to characterize this development.
It is clear that many of the companies this book is intended for will not
find themselves meeting this description. Nevertheless, the vision out-
lined here could help them to take their first steps; for example, trying
to systematically assign employees more responsibility to organize their
work wherever feasible.

It depends very much on the culture in which a firm is doing business,
but the main ideas of change management and a learning organization
may be summarized as follows: Persons are the main asset of a company,
and shared values for how to do business are the corporate culture glu-
ing the organization together and making it successful. Information and
communication on the basis of respect lead to participation; the organi-

zation can benefit fully from the abilities and creativity of its members.

Consulting Company Example: CSC

Some year ago, I had the opportunity for an extensive discussion with
Jurgen Fuchs, a member of the board of the consulting company
CSC (in Germany). He pushed forward some ideas illustrating what
network-organization, flexibility, and participative leadership really

mean if applied comprehensively:
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* On the one hand, there are no established job descriptions
or limited departments; every consultant may choose
which projects he is assigned or may acquire projects he
likes by himself. On the other hand, there will be pressure
on consultants if they are not asked to join projects.

* Superiors (the term is widely avoided, “to report to some-
one” is replacing it) are not assigned by top management
and are not maintaining power until they retire. Their job
is to deliver service to their staff. If they do a bad job, staff
may complain and another solution is found.

* To talk about salaries is not welcome in every company.
However, here the colleagues are invited to exchange infor-
mation about their income. If someone is not satisfied, it
should be discussed, in order to find the right balance of

giving and taking within the framework given in the firm.

Introducing ISO 50001 should be conducted like a change manage-
ment project; it touches responsibilities, procedures, and workloads in
wide parts of the company. A critical point is always the increased work-
load for key personnel, which we have to admit happens frequently with
ISO 50001. In contrast, there are costs savings and other benefits the
organization and its members can benefit from.

Let us imagine the effect of an ISO management certification within
a company trying to proceed as described in the previous chapter: parts of
the company’s flexibility will be lost. The whole management style seems
to be different, the emerging leadership style thrives on fun in experimen-
tation, confidence in one’s own abilities and those of others, and a culture
in which failed efforts meet generosity and grace. In contrast, getting a
certification requires that a lot of documentation be established and kept

current.

Pathways to Solve the Conflict

So what can be done in order to use certified management systems as a

tool and not to see them as obstacles and hindrances?
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Understand ISO 50001 as a Project of Change Management

Implementing ISO 50001 should be understood as a project of change
management in the outlined way involving people. When setting up
checklists, agendas for meeting, and so forth, the underlying intention to

change corporate culture should never be forgotten.

Choose a Certifier Fitting to Your Company’s Management Style

Some certification companies conduct their audits more like a legal check
going into every clause of the standard. It would be better to get an insight
into whether it is a real living system supported by ideas and engagement.
If you really mean ISO 50001 to be a step toward the outlined manage-
ment style, look for a certifier with the same style of thinking (or at least

an acceptance for the approach of your company).

Balance of Conceptual Top-down Approach and Bottom-up
Participation

A good project management in the introduction of an energy manage-
ment systems (EnMS) finds a mixture of Western and Eastern manage-
ment style: Western managers charge ahead in mapping the solution,
overcoming obstacles, and reaching or overachieving the objectives.
The disadvantage of this type of top-down management (especially for
change management project) is that opposition is not addressed, and
under the surface there may be issues hindering progress of the orga-
nization. Eastern style management evolves the concept by discussion
involving the group. That seems to be slow, but if everybody touched by
a problem contributes with his insights and ideas, the jointly developed
concept can be installed quickly and successfully without friction.

Going into such a project, ideas have to be generated for how to get
a pool of ideas for preparing an action plan. Literature analysis, advice
of agencies, associations, and consulting can be used externally. Further-
more, creative techniques and a system for generating competing ideas are
internal methods created to involve people, win their support, and make

use of their creativity.
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Looking for Win-Win Situations

The ideal goal is to find a win—win situation for everyone. It is normal
that an organization member will ask himself what will be the effect on
his own work and position in the event of change. Fortunately, energy
projects will bring about cost-cutting effects. In many cases, additional
work can be compensated, finding measures that do not increase the

workload of the position.

EnMS as a Lean Management Project—Hidden Agenda
of Top Management?

Projects of this kind (quality management, Six Sigma, lean management,
etc.) are often intended and perceived to have the hidden agenda of
squeezing the full potential from employees. It depends on the culture of
a company as to how an EnMS introduction process may be interpreted
from this perspective. In the long run, more and more companies rely
on a skilled and dedicated work- and brain-force. Consequently, hidden
agendas should be laid open so that untold intentions of top management

become official or vanished.

Quick Wins

Quick wins help to convince the internal stakeholders of a
change-management process of the advantages of innovations. Many of
the measures do have an immediate effect and cost near to no money, for
example, better control of air conditioning, change of electricity provider,
or reduction of pressure of compressed air. If a company has energy costs
of 3 percent and it is possible to cut a third of it with payback between
zero and three years, this 1 percent overall cost reduction is an important
contribution to profits. A company struggling for a green zero would get

1 percent return on investment for the total capital invested.

“Helicoptering” of the Energy Management Team

To achieve all this, helicoptering of the project managers of an ISO 50001

introductory team has to be planned at critical milestones. This means
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that the team looks not only at the factual level, but also maps and inter-
prets interpersonal issues. The winners and losers (or those who may feel
this way) have to be identified, and their concerns must be taken seriously.
This sort of project management supports a smooth and harmonious
proceeding. Moreover, changes are understood, accepted, and supported

by all those who have to put them into practice in daily corporate life.

Awoid New Entailed Estates or Fiefdoms

The energy manager and the team around him are not only in the heli-
copter, but also part, party, and stakeholder of the process. Especially, the
energy manager defines his importance, professional success, and lastly
his salary on the impact the EnMS has for the company. The visibility is
increased through his own personnel documentation, dedicated meeting
routines, and so on. Top management as the reviewing authority needs to
have an eye on integration, integrating this aspect of business harmoni-

ously and efliciently into the existing structures and procedures.

Tips, Tricks, and Traps in Working with ISO 50001

Especially for SMEs it may be hard to get into the field trying to develop
a long-lasting vision for an organization, and at the same time having
an eye on the judicial details of certification. A first step is to read an
application-oriented book (like this one) getting the main structures.
To prepare a concrete project for a company or an exam at college, it
is wise to view the original source. This may be somewhat confusing,
because there are a variety of interlinking standards for different audi-
ences, and an internal structure may not be obvious at first sight. To find

one’s path in this jungle, the following suggestions will be helpful:

* Look at the selection of standards about quality, environment,
energy, and greenhouse gases at the end of this book.

* Go one layer deeper by visiting the ISO.org homepage; view
the table of contents cost-free.

* To hit the next layer of drilling down requires browsing and

reading the whole text of the standard. A quick and costly
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way is to purchase the standard of your core interest; alterna-
tively, you may find it in the library of a university. It will be
easy to access if you are a student; additionally, many libraries
are open at least to view the reference collection for external
visitors, like company managers. Or just hire a student for an
internship or a thesis; she or he will even do the work for a
competitive price. A special feature of ISO is that the institu-
tions that display all standards for public viewing, frequently
in cooperation with university libraries, can be found on the

ISO homepage.

Even with complete access to all ISO standards and other sources,
some complications could hinder one’s understanding of the whole

systems:

* Due to the editing process, a standard appears first as Draft
International Standard (DIS). To follow the review every five
years leading to a new edition, the year is indicated behind
the series number (ISO 50001:2011). As the changes are
mostly of minor impact, to guarantee continuity, it is an eval-
uation process if it is enough to get insight into the changes
only by other sources or if the new version of the standard has
to be analyzed in full text.

* National standards sometimes precede the global ISO scope,
sometimes they lag it, and sometimes they exist in parallel
with variations.

* Adding to complexity, intermediate levels between the world-
wide ISO and national issuing bodies have to be taken into
account (e.g.. European Norm, EN).

* Standards culminating in ISO can have considerable over-
lap with other standards institutions that are relevant for
industries, associations of professions, other nongovernmental
organizations (NGOs), guidelines, or legislation of public

authorities.

Please note that the contents of the standards may be a bit disap-

pointing. Sometimes the reader may wonder about the banalities that
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are included to fill pages, for example, the definition of energy consump-
tion as “quantity of energy applied” (ISO 50001:2011, 2). Furthermore,
the structure of the standard 50001, which we focus here, contributes
to confusion: First, the terms are introduced by a bulky sequence of
definitions in Chapter 3, listed alphabetically. The main content of the
standard is contained in Chapter 4 to be consistent with ISO 9001 and
14001. Appendix A goes through the content a third time for clarifica-
tion, partly giving useful advice and partly repeating what has already
been said before. Taking into account other standards, the repetitions are
even harder to trace. The language of the standards is sometimes legalese
and not really helpful for managers or engineers. As an example here the
definition of energy objective: “specified outcome or achievement set to
meet the organization’s energy policy related to improved energy perfor-
mance” (ISO 50001: 2011, 3). To be honest, sometimes the standards
remind me of students trying to submit bulky theses.

Summing up, the idea of certified management systems is of great
help serving companies as a structure to tackle energy and other man-
agement systems. The legislator can refer to the system, for example, as a
condition for receiving tax breaks or being exempt from certain regula-
tion. In the present system of ISO, the price of the standards is an obstacle
to proliferation of the contents and—consequently—to the public ben-
efic attained. The incentives for the issuing associations are not to keep
the standards lean, but the number of standards. Moreover, the language
and structure could be much more user-friendly. Countries are mak-
ing their legislation available and cost-free on the Internet. The British
Standard Association is following this way through PAS, publically avail-
able specifications. Important goals for standards systems, at least in the
sustainability-related fields of environment and energy, should include
being accessible for small businesses and the educational system free of

charge, while trying to keep rules and language clear, lean, and concise.






CHAPTER 30

Another Approach to
Energy-Oriented Business
Administration

A Comprehensive Model

Energy and carbon management is growing to such importance that
energy-oriented business administration, energy as a function of business
or an energy management interpreted as a corporate function, could be
required. The most promising view is an energy-oriented business admin-
istration analogous to the environmental approach (since the 80s) and
the sustainability approach (roughly since the 90s). Energy is a subaspect
of both.

In this book, ISO 50001 serves as a structure for energy-oriented
business administration. This way pays respect to the practical impor-
tance of this standard, which is determined by the corresponding fore-
running quality and environmental management systems. But to be
frank, business administration does not fit in elegantly. Figure 30.1 offers
another structure arranging the functions of business with their energy
relationship.

The starting points for energy management are balance sheets and
reviews to get a technical information basis for all forthcoming decision
making. They have to be taken on by managerial accounting evaluating the
technical reviews. A crucial role is played by IT in its function as enabler.
Management accounting serves as counselor for the business functions;
some are named in the figure and discussed in the book. The operational
doing has to be founded on basic values written down in an energy policy.
The next step to effectiveness and impact has to be the organizational

implementation of energy management. An energy management system
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Balance sheets and review: | Managerial and financial

- Sustainability accounting;

- Environment - Cost-type accounting

- Energy - Cost-center

- Greenhouse gases - Costobject (calculation)
Carbon - Life-cycle assessment (LCA)

Management of business functions and domains:
- Facility management
- Logistics
- Procurement
- Production planning and production

- IT etc.

Short-term, mid-term and long-term profitability
Corporate strategy
CSR, business ethics, corporate culture

Organizational implementation:
- ISO 9000-series quality management
- ISO 14000-series environmental management
- ISO 50000-series energy management
- ISO 14060-series greenhouse gas management
- ISO 26000 CSR

Figure 30.1 A comprising model of business administration and
energy management

according to ISO 50001 will be bound into a thoroughly designed system

with quality, environment, carbon, and comparable aspects and certifi-

cations. To fully understand energy-oriented management and business

administration, one must listen to and understand interdisciplinary back-

ground stories from outside the company. Energy markets, scarcity of

resources, and global warming do have to be taken into account. Techno-

logical advances in energy efficiency, generation, and smart grids must be

observed and interpreted according to threats and opportunities. Political

legislation could trigger progress, bringing into reality the core ideas of

the great economists, curing the flaws of our current market system.

A Tip for Teachers

If you are not a manager in a company tackling ISO 50001, but
in academia, you will probably benefit more from this approach.
Especially those teaching and doing research in business administration
should think of adopting this concept; it is easy to assign the chapters

and sort them anew. As mentioned in the introduction chapter “How
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to Use this Book,” consider structuring a course upside down. The two
approaches (ISO and this chapter) seem to be very different, but the

content is nearly the same. The form of looking at them is different.

What Would Happen If ... ?

Let us come back to the question of whether a global society could attain
and maintain a Western style of living without destroying our climate
equilibrium. Here are just some summarizing suggestions to support a
positive vision, since we have at hand everything we need. Plus-energy
buildings cut energy consumption by a fourth (depending on region and
country). E-mobility needs only a fifth of fuel vehicles, and may contrib-
ute to balance electrical grids. Pumps, drives, and other energy-consuming
devices and production technologies offer great potential for efficiency.
Consciousness and organizational procedures help to avoid waste. The rest,
which we certainly need, can be generated by green energy technology,
for example, the sun is generous, renewables are unlimited, available, and
make use of our intelligence and the existing technology.

If we take the widely accepted basic values of democracy and market
system seriously, the necessary changes could be boosted. What would
happen if we make markets really work by internalizing external costs?
The next industrial revolution would spread its wings, bringing sustain-
able wealth into our global village. If people worldwide would understand
these economic ideas, the political principles of democracy would trig-
ger it. According to communicative ethics, the ones suffering from the
consequences of climate change have to be introduced into the process
of building a collective will. In conclusion, if we would endow all the
coming generations carrying the burden of our way of life with a vote,
a turnaround would become paramount. It is our responsibility to make

it happen.
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Energy Management

50001:2011 Energy management systems—Requirements with guidance for use

50002:2014 Energy audits—Requirements with guidance for use

50003:2014 Requirements for bodies providing audit and certification of energy
management systems

50004:2014 Guidance for the implementation, maintenance and improvement

of an €nergy management system

Environmental Management and LCA

14001:2004 (Corrigenda/Amendments in 2009) Environmental management
systems—Requirements with guidance for use

14020 to 14025 Environmental labeling

14040, 14044, 14047, 14049, 1471, 1472 Life-cycle assessment

Greenhouse Gas and Carbon Management

14064:2006 Greenhouse gases, three parts, Part 1: Specification with guidance
at the organization level for quantification and reporting of greenhouse gas
emissions and removals

14065:2013 Greenhouse gases—Requirements for greenhouse gas validation and
verification bodies for use in accreditation or other forms of recognition

14066:2011 Greenhouse gases—Competence requirements for greenhouse gas
validation teams and verification team

14067:2013 Greenhouse gases—Carbon footprint of products—Requirements
and guidelines for quantification and communication

14069:2013 Greenhouse gases—Quantification and reporting of greenhouse gas
emissions for organizations—Guidance for the application of ISO 14064-1

Further Standards

9001:2015 Quality management systems—Requirement
26000:2010 Guidance on social responsibility
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Managers and academia targeting energy performance
improvements have a valuable tool in ISO 50001 Energy
Management Systems, which allows for a certification after
third-party audits. Business managers may reduce costs and
fully tap the strategic potential of energy as a competitive factor.
Academic lecturers can introduce energy in their specific field of
teaching and research, helping their students to be successful.
Students get a unique selling proposition being endowed with
this cutting-edge expertise when applying for a job.

The book provides an overview of energy and business
administration as an evolving field, outlining the theoretical
framework supported by practical examples. Energy oriented
business administration involves
e accountancy: linking technical energy reviews to cost- and

revenue accounting,

e operations, procurement, and supply chain management:
implementing “demand side management” profiting of
volatile electricity costs at the exchange,

e managerial accounting: supporting decisions by energy
performance indicators, making use of smart metering,
business intelligence, and in-memory databases,

e strategic planning and CSR: outpacing competitors while
living up to ethical values.
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from Technical University Aachen and was a faculty member at
the University of Duisburg-Essen.
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