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MANAGEMENT SUMMARY

According to research from SBR, the building sector uses 40% of the total primary energy
use, living and service together. Thinking and acting differently contributes to reducing the
CO-2 emission and reduced energy pollution and costs (SBR). A high potential concept of
Energy Service Companies (ESCos) is arising and relatively new for the cure market. The
energy intensiveness resulting in a high energy saving potential, a growing privatizing and
liberalizing health care market, lack of financial or technical abilities of hospitals and an
increasing focus on health care within hospitals favor the introduction of energy service
companies. However there is an indistinct exploration in the willingness and considerations
of hospitals to collaborate with energy service companies. Market supply and demand of
Energy Service Companies should be aligned to benefit from energy savings and lowering
energy costs.

Regression Analysis is used to give insight in the needs and considerations for a hospital in
their decision to outsource. The method of Analytical Hierarchy Process assesses the relative
importance of key performance indicators that can be incorporated in energy performance
contracts. Data for these methods is collected from employees of the Technical Service or
Facility Management from different hospitals. In addition, perspectives from financial
directors make the overall picture of the attitude of a hospital towards energy service
companies complete. The main conclusion of this research is that the most optimal energy
service company that can be offered to a hospital at this moment is highly dependent of the
current demand and structure of the organization. Answers to the following questions need
to be identified before offering a product to a hospital:

e At which point of the transition after the governmental interventions is the hospital
at this moment?

* How are the departments of technical service, real estate and facility management
structured within the organization of a hospital?

e What are the technical and financial capabilities of the organization?

® Whois responsible for energy management and the energy bill?

e What are the sustainability targets of the hospital and associated municipality?

e What is the current state of installation techniques and condition of the building?

System Dynamics in combination with Monte Carlo simulation is used for a sensitivity
analysis of a specific business case of an energy service company. The two methods proved
to be useful in estimating the total and individual risks influences of a business model. The
simulation method can also be used to underpin the bandwidths of key performance
indicators theoretically. Based on these bandwidths, a penalty or bonus distribution can be
agreed upon at the start of the project.

The most optimal energy service company design for the cure market allocates
responsibilities equivalent to the influence of a party involved in the project. Smart
arrangements for profit sharing should be made to decrease submerging responsibilities.
The so-called special purpose vehicle aims to create a long-term collaboration in which every
party has the influence it comforts.
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1 INTRODUCTION

1.1 RESEARCH CONTEXT

The European target for renewable energy for the Netherlands is 14% in the year 2020. The
following three targets have been set by the European Union (Ministerie van Economische
Zaken, Landbouw & Innovatie, 2011):

®  20% reduction of greenhouse gas emissions by 2020 compared to 1990.
® 20% reduction of the energy consumption in EU compared to projections for 2020.
® 14% of the Dutch energy consumption will consist of renewable energies by 2020.

The national government of the Netherlands set targets for new construction to be energy
neutral by 2018 (Ministerie van Economische Zaken, Landbouw & Innovatie, 2011). Making
use of natural energy sources is becoming more important in the application of installation
techniques for buildings to save energy costs. According to research from SBR, the building
sector uses 40% of the total primary energy use, living and service together. Thinking and
acting differently contributes to reducing the CO-2 emission and reduced energy pollution
and costs (SBR).

Implementing energy service companies (ESCos) is an arising concept and relatively new for
the cure market. A few hospitals are starting to implement energy performance contacts,
outsourcing parts of the energy supply chain to an energy service company. At first glance a
lot of opportunities for hospitals to outsource exist. Overall hospitals lack the capacity to
actively deal with energy savings. The user and maintenance company do not have sufficient
knowledge and experience on the energy subject (Builddesk, 2011). A lot of energy and
money can be saved by applying sustainable energy systems and installations which can be
implemented by energy service companies. According to van AgentschapNL and Heumen
and Traversari, a healthier, safer working and living environment can thereby be created
(van Heumen & Traversari, 2010) (AgentschapNL, 2010). The developments mentioned in
this paragraph form the main reason for this research.

1.2 FIELD OF INTEREST

Due to its high potential, the interest for the concept of energy service companies is growing
and growing, scientifically as well as commercially. Gert-Jan Peeks states that the
implementation of energy service companies involves a new way of thinking both for the
supplier and the client. A precondition is that building owners leave their traditional way of
thinking and tendering. This new way of thinking creates a lot of opportunities with which a
lot of energy savings can be achieved (Peek & van Remmen, 2012). What is necessary to
change the cover of thought for the cure market will be investigated in this research. The
energy saving potential, especially for the target market of hospitals, is high as will be
explained by the literature study (Builddesk, 2011). This research aims to contribute to an
understanding of the cure market needs and potential of energy service companies in this
market.

1|Eindhoven University of Technology



Scientific relevance: The last year, a couple of scientific graduation reports on the subject of
energy service companies have been written under the guidance of the Technical University
of Eindhoven and knowledge cluster KenWiB?. These reports have been created in
cooperation with companies to ensure the practical application. Since the concept of energy
service companies is relatively new in the Netherlands, scientific underpinnings are highly
recommended. Scientific research methods support the practical commercial field on a more
abstract level. Existing research methods already used in other fields proved to assist aspects
of the new concept of energy service companies in earlier graduation projects. For this
research the proven methods of Analytical Hierarchy Process (AHP) and System Dynamics
(SD) in combination with Monte Carlo simulation (MCS) are used to give insight in the
considerations of the client and key performance indicators and to create a business case
incorporating uncertainty.

Commercial relevance: More and more companies are looking for ways to incorporate the
principles of energy service companies. Kuijpers aims to take the role of an energy service
company for their current markets. Although Kuijpers is a commercial company, their aim is
to create a win-win situation in implementing sustainable installation techniques. With the
implementation of an energy service company both the client and environment are better
off since energy and costs savings are achieved. According to Albert Hulshoff and
AgentschapNL, new business cases should be created based on trust and performance
(AgentschapNL, 2013). Since one of the target markets of Kuijpers consists of health care
with great potential, this research focuses on hospitals in particular. The high potential of
the cure market will be elaborated further ahead in this report. Numerous aspects of energy
service companies still need attention for the implementation to succeed. Especially
financial and performance risks have to be constrained and flexible contracts and business
models should be created (Te Boekhorst, 2012). The energy bill in the cure and care market
can be lowered up to 25% according to Agentschap-NL, ActiZ and energy centre MKB
(Zeijpveld, 2010). Energy Service Companies are able to play a key role in taking over the
financial risks, knowledge grounds and manpower (International Finance Corporation, 2011).
A lot of energy savings and costs can be saved by applying sustainable energy systems and
installations which can be implemented and maintained by energy service companies
(Builddesk, 2011).

Personal relevance: The subject of energy service companies is an interesting and topical
subject. An opportunity was taken at the university and company where a combination of
scientific and commercial knowledge can be acquired. New concept development creating
new business cases stimulates the creative mind. New concepts always have to fit into
society which is quite a challenge. Introducing technological developments to current
markets is what interests me, playing on the dividing line of the fields of industrial
engineering and construction management.

2|]Eindhoven University of Technology



1.3 PROBLEM DESCRIPTION

The main problem statement listed in the box below shows the main problem of this
research. The research questions that will be explained in the fifth paragraph of this chapter
touch upon this problem area to come up with conclusions and recommendations to solve
the problem by the end of the project.

A lack of insight in the willingness and considerations of hospitals to collaborate with
energy service companies exists while substantial and profitable energy savings can be
achieved.

The priority for outsourcing the issue of energy using energy service companies in the cure
market in the Netherlands is low while substantial and profitable energy savings can be
achieved by collaboration with energy service companies (NL Energie en Klimaat, 2010). The
problem is that supply and demand are not aligned. On both the supply and demand side
several misunderstandings, ambiguities and lack of trust are present (Builddesk, 2011). In
general the concept is relatively new in the Netherlands and there is a distrust towards other
parties. | state that also in the current hospital market a misbalance between the
considerations and ambitions of hospitals, energy service companies and financial
institutions exist. A pilot project ‘Energy saving measures for health care’ has been organized
by Actiz and the Energiecentrum MKB in 2010. They state afterwards that there is a high
willingness of health care institutions to save energy but the available capacity to actively
deal with energy saving measures is lacking. This is mainly due to the extensive task that has
to be executed within the broad field of facility management. A lack of knowledge on
specific energy saving possibilities can be observed within health care institutions (Actiz;
Energiecentrum MKB, 2010). A lot of health care institutions still do not apply sufficient
energy saving measures, despite appropriate advice reports. Suggestions and conclusions
from these reports are not yet translated to actions. The user of the building and
maintenance company do not have sufficient knowledge and experience on the energy
subject over the whole supply chain (Builddesk, 2011). Some measures are taken but are
relatively short-term oriented. A board of direction agrees on investing in energy saving
measures, only if the payback period is short (Actiz; Energiecentrum MKB, 2010). Thereby
the priority is low since energy costs are only a short percentage of the total costs of a health
care institution. From interviews with hospitals a percentage of approximately 1-5% of the
total budget is estimated. The primary process of health care needs a lot of attention and
value development of the buildings is less of an issue. Another obstacle can be a cultural
difference concerning outsourcing energy which is closely intervened in the primary process
of climate control in hospitals (Actiz; Energiecentrum MKB, 2010). There might therefore be
a perception of risk in the minds of a hospital.
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1.4 PURPOSE OF THE RESEARCH

The main objective for this research is listed in the box below.

To give insight in the consideration framework of hospitals in their decision to collaborate
with an energy service company and the measures to be taken to respond to hospitals to
cooperate in ESCo projects.

The goal of the research is to advice the energy service company about how they should
behave in the cure market to eventually put their product on the market. This research will
assess the most important needs of the hospitals to outsource. Also the different attitudes
towards energy service companies between hospitals and within hospitals will be assessed.
Hospitals have a rather complex decision-making structure. In order to implement the
concept of energy service companies in hospitals, the structure of the organization should be
clear. It is important to know who are the initiators, the influencers and the decision maker
eventually. This differs per hospital in the Netherlands but some general conclusions should
be derived. A precondition for a successful implementation of energy service companies
within the cure market is that the concept is an added value for the hospital, which should
also be tested in this research.

According to AgentschapNL, outsourcing to an energy service company results in the most
optimal maintenance and control based on energy performance. Increased value and quality
can be created by ESCos with expertise in energy efficiency, renewable energy, water
conservation and reduced emissions based on energy savings contracts (AgentschapNL, ESCo
voor Wederzijds Voordeel en Gratis Energiebesparing, 2012). Energy service companies have
a high incentive to provide high-quality equipment, timely services, financial control and
thorough project commissioning. However it is important that good references and flexible
contracts are created (Te Boekhorst, 2012). Flexible contracts are to a great extent based on
key performance indicators (KPI). The importance and bandwidth of the most relevant KPI
should be found. Another obstacle that should be overcame is the risk perception of the
client as well as the energy service company. When risks are incorporated in the business
case, trust for both parties can be increased. These measures should be able to take away
the obstacles and to stimulate the need for energy service companies in my opinion.

The demand of hospitals for energy service companies should be clear but also the type of
energy service company that can be put on the market. This research will therefore comprise
a kind of market analysis and business case.
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1.5 RESEARCH QUESTIONS

The main research question that should be answered by the end of this research is listed in
the box. This question directly relates to the research objective and problem area, outlined
in the previous chapters.

How can we improve the implementation of Energy Service Companies in the cure
market?

1.1 Which contract types and options of energy service companies can be distinguished?
1.2 What are the stakeholders involved in an ESCo project and how are they structured?

1.3 What is the status, potential and what are the risks of implementing energy service
companies for hospitals?

1.4 Which kind of hospitals has the highest potential for energy service companies?
2.1 What are the most important considerations of a hospital to engage in an ESCo-project?

2.2 What are the differences between hospitals in the attitude towards energy service
companies?

2.3 What are the differences within the organization of hospitals in the attitude towards
energy service companies?

2.4 What are the most important key performance indicators that can be incorporated in an
energy performance contract for hospitals?

2.5 Is the combination of System Dynamics and Monte Carlo Simulation an effective and
useful method in estimating the bandwidth of key performance indicators and risks within
the business model of an energy service company?

3.1 How should an energy service company respond to the considerations of a hospital?
3.2 How does a most optimal energy service company look like for the cure market?

The main research question can only be answered when all the sub questions listed above
are answered before. The first four questions will be answered by the literature research.
With the answers on these questions, the other question can be answered by the research
methodologies of Analytical Hierarchy Process, System Dynamics and Monte Carlo
Simulation and deriving conclusions and recommendations from them. The numbers of the
research questions can also be found in the research design in paragraph 1.8.
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1.6 RESEARCH BOUNDARIES

Although a wide network of stakeholders is involved in an ESCo project, this research focuses
on the client, with the hospital in particular, the financial institution and the energy service
company. For this research within the organization of a hospital, financial directors, facility
management, technical service and the real estate department play a role.The other
stakeholders are mentioned in the literature study and are taken into account in the
literature study but are not the main subject of interest. For example, some external
influences like the regulations of governmental organizations should be taken into account
but are only present in the boundaries of the process.

According to ‘Stichting Kien’ the following considerations for further development of the
ESCo are necessary (Te Boekhorst, 2012). This research focuses on the aspects in bold.
Logically the aspects will be elaborated for the cure market specifically.

e Covering financial and performance risks.

® Governmental assurances and guaranteeing conditions

¢ Developing financing constructions

e Setting up a knowledge platform for all the stakeholders

e Standardization of performance contracts and ESCo-business models
¢ Defining critical key performance criteria

1.7 READING GUIDE

The basis of this report is written in the previous paragraphs highlighting the problem,
research questions and purpose of this research. In the next chapter an overview of all used
scientific research methods is given. The first part of the research design consists of the
literature research where the concept of energy service companies is explained,
stakeholders are analyzed and the threads and opportunities of ESCos for hospitals are
described. Expert interviews are part of this research phase supporting the literature study
and models. The second part consists of field research and modeling. Analytical Hierarchy
Process and Regression analysis is applied to assess the market demands and System
Dynamics in combination with Monte Carlo Simulation is used for a dynamic sensitivity
analysis of a business case. In the last part the results are presented and conclusions are
derived, giving answers to the research questions. Based on these conclusions
recommendations and a vision for a most optimal energy service company for the cure
market is shared.
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1.8 RESEARCH METHODS

At first, expert interviews in the field of hospitals and energy service companies and
additional experience of Kuijpers should appoint the most important considerations of
hospitals towards energy service companies. A set of considerations and key performance
criteria will be provided in a survey to respondents. Respondents will answer questions
related to ESCos and compare the key performance indicators pair-wisely. The data
outcomes will be processed by the method of Analytical Hierarchy Process. Regression
analysis will be used to identify interaction effects of variables from the questionnaire.
System Dynamics is used to set up a business case. Monte Carlo Simulation incorporates the
most important risks within this business case. The research methods will be elaborated in
detail in the upcoming paragraphs. An overview of the research design with all steps that
should be taken, is shown in Figure 1-A. The numbers at the different steps correspond with
the research questions.
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1.9 ANALYTICAL HIERARCHY PROCESS

The Analytical Hierarchy Process (AHP) is a decision-aiding method developed by Thomas L.
Saaty in the late seventies. It aims at quantifying relative priorities for a given set of criteria
on a ratio scale, based on the judgment of the decision-maker, and stresses the importance
of the intuitive judgments of a decision-maker as well as the consistency of the comparison
of alternatives in the decision-making process (Saaty, 1980). Each element in the hierarchy is
considered to be independent of all the others. Because the method is able to structure
tangible and intangible factors which influence a decision making process in a systematic
way, it is widely used to support complex decision making in which multiple stakeholders are
involved. The Analytical Hierarchy Process method is based on the following three principles:

e Decomposition: the decision problem is decomposed into a hierarchy that captures the
essential elements of the problem.

e Principle of comparative judgment: assessment of pair-wise comparisons of the
elements within a given level of the hierarchical structure, with respect to their parent
in the next-higher level.

* Synthesis principle: takes each of the derived ratio-scale local priorities in the various
levels of the hierarchy and constructs a composite set of priorities for the elements at
the lowest level of the hierarchy. In this final step, the goal is aggregate the relative
weights of the levels obtained in the previous step to produce composite weights, this is
done by means of a sequence of multiplications of the matrices of relative weights at
each level of the hierarchy. The relative weights are generated after five iterations of
multiplications.

Before using Analytical Hierarchy Process the objective or goal is stated and the selection
criteria are defined. When this is done, the Analytical Hierarchy Process is used to complete
the following steps:

® Arranging the information; goals, criteria, and sub criteria, into a hierarchical model.

e Constructing the hierarchical model with the goal or problem to be solved at the root
and the evaluation criteria as nodes.

® Using pair-wise assessment to determine the relative importance of each criterion and
each alternative.

e Pair-wise assessment specifies which criteria is more important, preferable, or likely,
with respect to its parent node (the goal or the selected criterion).

e Judging each criterion as to its relative importance to the goal.

e Use the AHP mathematical process that generates relative ratios of measurement, to
rank the priorities from the pair-wise assessments.

1.9.1 CONSISTENCY ANALYSIS

After the Principal Eigen Value has been obtained, the Consistency Index (Cl) can be
calculated. The goal is to compare this Cl with the Random Consistency Index (Rl), depicted
in Table 1-A. Professor Thomas, L. Saaty, who introduced the AHP research method in 1980,
has defined these RI by investigating numerous AHP experiments. He decided that in order
for a dataset of answers on an AHP-experiment to be consistent that the Consistency Ratio
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(CR) should be 10% or less (Teknomo, K. 2006). The underlying formulas are listed below.
This will be incorporated in the Analytical Hierarchy Process data analysis.

Amax—n

n-1

1. CI=
cI

2. CR=—
RI

TABLE 1-A: RANDOM CONSISTENCY INDEX (Rl) RELATED TO THE NUMBER OF
CRITERIA (N) (TEKNOMO, 2006)

_ 0 0 0.58 0.9 1.12 1.24

1.10 LOGISTIC AND MULTIPLE REGRESSION

The method of logistic and multiple regression will be used to interpret the data output of
the questionnaire. At first with correlation some descriptive information can be obtained.
Correlation indicates the interaction of two variables. However correlation does not tell
anything about the predictive power of variables. The subsequent step is the regression
analysis where one variable is predicted by another. Multiple regression seeks to predict an
outcome variable from several predictor variables. A general regression model is defined by
the following equation:

Yi = b0 + bi * Xi

Where Yi is the outcome that should be predicted and Xi is the i"th respondents score on the
predictor variable. bl and b0 are known as the regression coefficients with b0 as the
baseline constant. Logistic regression is nearly the same as multiple regression but with an
outcome variable that is a categorical dichotomy and predictor variables that are continuous
or categorical (Field, 2005) (Alriksson & Oberg, 2008).

The logistic and multiple regression analysis provides the descriptive and explanatory
statistics of the dataset. The analysis is carried out by using Stata, a statistical program.

1.11 SYSTEM DYNAMICS

The System Dynamics method (SD) is used to understand complex issues by modeling it in a
mathematical way. It represents real life problems with different scenarios and tests to
realize an optimal result in the end. The public and private sector can be supported by
system dynamics models with which policies can be designed. Dynamic systems
characterized by interdependence, information feedback, mutual interaction and circular
causality can all be modeled by using System Dynamics.

Causal loop diagrams (CLD) are flexible and useful tools to display the feedback structure of
systems. It quickly communicates the important feedbacks responsible for a problem. The
causal links among variables are represented by arrows from a cause to an effect. It shows
the architecture and boundary of the model but does not show how variables are related.
Stock flow models (SFM) are built on information from the causal loop diagrams, adding
guantities to the variables. SFM emphasize the underlying physical structure. Stocks and
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flows track accumulations of material, money and information as it moves through the
system. Flows are the rates of increase or decrease in stocks. Stocks characterize the state of
the system generating information upon which decisions are based (Sterman, 2000).

1.11.1 MONTE CARLO SIMULATION

Monte Carlo simulation is a technique used to understand the impact of risk and uncertainty
in financial, project management, cost, and other forecasting models. Since energy service
companies guarantee energy savings established in a contract over a long time, the project
involves a lot of risks and uncertainties. These uncertainties should be incorporated in the
business model of a project. Monte Carlo simulation generates a probability distribution of
outcomes, indicating with what probability certain risks will most likely occur. The statistical
method will eventually give insight in the following three aspects:

e Exceedance probabilities
e Range/bandwidths
e |ndividual risk contributions

The Monte Carlo simulation is carried out by using Vensim PLE Plus. Available input for the
MCS consists of a minimum, maximum and most likely value of uncertain costs variables of
the business case. The basis of the input will be described further on in the business case
chapter. After the estimation of the minimum, maximum and most likely value, a
distribution model is chosen that best represents reality. The accurateness of risk analysis
relies heavily on the appropriate use of probability distributions. The probability
distributions suitable for this research are the Triangle distribution and the PERT distribution,
graphically shown in Figure 1-B.

— —VoseTriangle(0, 2, 6) =7 - —xoseggo, 10, 20)

- - - .VoseTriangle(1, 5, 5) 0.09 4 s = = = 1VosePERT(0, 10, 50)

0.5 4 , ——VoseTriangle(2, 3, 10) / A V 0sePERT(0, 49, 50)
-1

FIGURE 1-B: TRIANGLE AND PERT DISTRIBUTIONS (VAN HAUWERMEIREN, VOSE, &
VANDEN BOSSCHE, 2012)

The Triangle distribution offers considerable flexibility in its shape, coupled with the intuitive
nature of its defining parameters and speed of use. The PERT distribution also uses the most
likely value, but it is designed to generate a distribution that more closely resembles realistic
probability distribution. Unlike the triangular distribution, the PERT distribution constructs a
smooth curve which places progressively more emphasis on values near the most likely
value, in favor of values around the minimum and maximum (van Hauwermeiren, Vose, &
Vanden Bossche, 2012). After simulation with 50.000 steps, output is generated graphically
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in a histogram showing the bandwidth of a business case with all risks incorporated. A
tornado plot is generated to estimate individual risk contributions of the parameters.

1.12 VALIDATION & VERIFICATION

Validating and verifying the designed scientific research models is a very important part of
the development process. It makes sure that the models represent the intended system and
the outcomes are real. According to John Sterman verification and validation is carried out
on three fields (Sterman, 2000):

e Comparison to reference modes: Does the model reproduce the problem behavior
adequately for the purpose?

e Robustness under extreme conditions: Does the model behave realistically when
stressed by extreme conditions?

e Sensitivity: How does the model behave given uncertainty in parameters, initial
conditions, model boundary and aggregation?

These test will be used for the System Dynamics and Analytical Hierarchy Process model.
Validation and verification will be carried out by experts who will give their opinion on the
System Dynamics model with Monte Carlo simulation and outcomes of the Analytical
Hierarchy Process model. The input information for the questionnaire is also verified by
different experts from hospitals. Experts on the field of energy service companies and
installations from Kuijpers and scientific experts from the Technical University of Eindhoven
are used to verify and validate the results.
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PART 1 — LITERATURE RESEARCH

Literature already addressed on the problem will be discussed from different perspectives.
The most important findings from literature and articles on the subject of outsourcing to
energy to energy service companies have been elaborated. The current status of the energy
service companies in the Netherlands and the potential cure market will be dealt with
specifically. The opportunities arising from the cure market for the transition of
implementing energy service companies will be investigated. Within the stakeholders
analysis, the energy service company is explained in detail because a lot of different forms of
ESCos exist. The three key players in the process; the hospital, financial institution and the
energy service company will be explored to see their power and interests.

2 STAKEHOLDERS WITHIN ESCO PROJECTS

A high amount of stakeholders in energy savings for the utility sector can be distinguished. A
building can have an owner, user and operator. Those three functions can be reflected by
the same party but most of the time it is represented by different parties (Builddesk, 2011).
The structure of the organization of the hospital will be dealt with in paragraph 2.3. Most of
the time an energy service company does not have the financial capital to invest in
sustainable energy systems (van Renselaar, 2013). A bank or a fund acts as a financier for the
projects in this case. Next to the depicted parties, also governments and all the (advisor)
parties, that could be responsible for a part of the supply chain, play a role in the process.
Governments can take the role of policy makers, regulator, user of a building or building
owner (Bertoldi, Hinnels, & Rezessy, Liberating the Power of Energy Services and ESCos in a
Liberalised Energy Market, 2003). The most important actors for this research are thus the
energy service company, hospitals and financial institutions. The interviews with experts
from hospitals and financial institutions will thereby give an indication of the most important
considerations in implementation of energy
service companies. A general example is :
shown schematically of the relations among i Ry Ererey Service Company
the most important actors in Figure 2-A. \

However since the concept of energy *

service companies is rather broad, different
relation structures result from the different
forms of energy service companies which

will be explained in the next paragraph. FIGURE 2-A: RELATIONS ESCO PARTIES (DEVELOPED
BY AUTHOR

2.1 ENERGY SERVICE COMPANIES

This chapter will reflect on the definition and the role as a stakeholder. The definition for an
energy service company maintained throughout this research holds (de Boer, 2011).

“Companies providing energy services to final energy users guaranteed in energy
performance contracts, including, but not necessarily, the supply and installation of energy-
efficient equipment, building refurbishment, maintenance and operation, facility
management, finance and the supply of energy, accepting some degree of financial risk in
doing so”.
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Notifying about this definition is that it is rather broad. The definition of an energy service
company is a comprehensive collect term in which certain elements can either be included
or not. Further on in this paragraph the energy service company will be divided in those
elements to be used and referred throughout this research. Technically speaking a company
can already be called an energy service company in case they maintain and operate a small
installation for a remuneration according to the energy saved established in a contract.
Energy service companies differ from other companies that offer energy efficiency or energy
services in that the payment to the energy service company is directly linked to the amount
of energy saved (in physical or monetary terms). Energy service companies (ESCo) should be
distinguished from energy service provider companies (ESPC) (Bertoldia, Rezessyb, & Vine,
2006). Energy service provider companies provide energy services but are remunerated with
a fixed fee and do not have the same clear incentive for energy efficiency as energy service
companies (ESCo). Their main incentive is not reducing energy demand but rather reliability
and safety, operation and maintenance. They do not have any risk in case of
underperformance. They are paid on their service or advice instead of the results of their
work which is the case for energy service companies (de Boer, 2011). Energy service
companies are able to unburden the client by taking over the technical, financial and other
risks (Urge-Vorsatz, 2007). Energy Service Companies use Energy Performance Contracting to
guarantee energy savings over a certain time. The definition according to the European
Energy Service Initiative holds: Energy Performance Contracting is a contractual arrangement
between the beneficiary and the provider (normally an ESCo) of an energy efficiency
improvement measure, where investments in that measure are paid for, in relation to a
contractually agreed level of energy efficiency improvement.
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FIGURE 2-B: BUSINESS MODEL ENERGY SERVICE COMPANIES (ENERGY CHARTER
SECRETARIAT, 2003)

The business model of energy service companies is graphically shown in Figure 2-B. Greater
initial savings with a faster implementation are achieved in the first place. Due to the
continuous responsibility of the energy service company to save energy through operation
and maintenance a continuous improvement is achieved. Where an energy service company
is not involved, savings often decline after the initial investment due to lack of maintenance
or lack of attention to the detailed operational savings. This is reflected in the figure by the
decreasing slope of the traditional tendered approach (Energy Charter Secretariat, 2003).
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Energy service companies provide energy and costs savings for a hospital in this case by
taking care of (either one of) the
aspects depicted in Figure 2-C.

Energy service companies need tO  renology: susiers 0‘
construction, operation &

add value to the current eov000 .

organization of a hospital. Energy ‘

Energy: Gas, fuel oil,
, solar,

service companies can be an . [
added value for the client in that ® ® service [ XX XX X
they have the knowledge, the Company ¢

technology, energy and money
while making use of the legal
framework (Sorrel, 2007). The e e @

client can be relieved from these 006000

tasks and accompanying risks. FIGURE 2-C: UNIQUE SELLING POINTS ESCO (SORREL, 2007)

In my perception most of the available models and options of Energy Service Companies
from literature give a too one-sided picture. Either only a small part of the concept is
described or a too broad model is outlined in which several options can still be distinguished.
Soller proposed to describe the different forms of energy service contracts used by energy
service companies in terms of Scope, Depth and Method of Finance (Sorrel, 2007). The
depth, scope and method of finance can be varied, generating multiple options for an energy
service company. When these three elements are combined, all potential options of the
concept can be described in my opinion. The same division will therefore be used
throughout this research, also incorporated in the survey.

Contract Scope: The scope of an energy service contract may be defined as: The number of
useful energy streams and/or final energy services that are wholly or partially under the
control of the contractor. All of the figures below in Figure 2-D show the different options for
contracts in scope. Although this also says something about the depth, take in mind that the
models can still be varied in depth.
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Supply contract: Performance contract:
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FIGURE 2-D: SCOPE ENERGY PERFORMANCE CONTRACT (DEVELOPED BY AUTHOR
BASED ON RESEARCH FROM SORREL)

Contract Depth: For an individual useful energy stream or final energy service, contract
depth may be defined as: The number of organizational activities required to provide that
stream or service that is under the control of an energy service company (Sorrel, 2007). The
contract depth can be related to the contract type since the composition of the elements
together form a contract type. In assessing the different contract types for hospitals, the
elements will be offered later on in this research to respondents from hospitals. When you
take a DBFMO contract for example, the contract is represented by the following elements:
the project design and engineering, installation, Project financing, Maintenance and
Operations. Another contract model, where the Ownership element is important, is Build-
Own-Operate-Transfer (BOOT). A BOOT model involves an energy service company in
designing, building, financing, owning and operating the equipment for a defined period of
time and then transferring this ownership to the client. In this case a Special Purpose Vehicle
(SPV) is set up and this SPV is financed. BO