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1 Introduction 

“Buildings are at the core of the European Union’s prosperity. […] An enormous 

unrealised energy-saving potential lies dormant in buildings. In untapping that 

potential, not only more energy efficient buildings, but also better living 

conditions, financial benefits and sustainable jobs can be provided for Europe’s 

citizens.”1 

This statement of Dr. Péter Szaló, Deputy Secretary of State of Spatial Planning 

and Construction from Hungary, quoted out of his greeting words in a published 

report about the implementation of the Energy Performance of Buildings 

Directive (EPBD), a European guideline about the total energy efficiency in 

buildings, shows exemplary the importance of energy efficiency and energy 

savings in buildings. Energy efficiency, energy savings, renewable energy, 

sustainability etc. are terms and definitions which are very popular at the 

moment in political, economic and societal cycles. Lots of advancement 

programs, marketing campaigns, guidelines and laws are implemented but the 

reached result is unfortunately not satisfying. The EPBD sees the Management 

of energy as an “[…] important tool enabling the Union to influence the global 

energy market and hence the security of energy supply in the medium and long 

term.”2 

Management systems and especially energy management systems are 

obligatory combined with the aggregation, provision, evaluation, revision, 

presentation and communication of data. In this case the communication 

usually takes place by using electronic devices which means computer 

mediated. Especially in the industry and buildings sector the facilities manager 

is often the provider of the energy management. The ISO 50001 describes an 

energy management system for companies in detail with all the different 

requirements with regards to documents, processes, audits etc.  

                                            

1
 Cf. Maldonado (2011), p.I-1 

2
 Cf. Directive 2010/31/eu, p. L153/13 



Introduction 2 

 

 

The following project work will describe how a web based business 

collaboration platform like a Share-Point supports energy management systems 

like the ISO 50001 in a facilities management company. 
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2 Basic Information 

2.1 Framework 

Energy, energy supply and the security of energy supply is one of the main 

topics of European policy. Europe as a continent, with its small energy 

resources and its self-made energy saving targets, fixed in the Kyoto protocol, 

has to master big challenges in the energy sector in the future. The European 

Union is rising this challenge by delivering different guidelines and engineering 

standards. Figure 1 shows the history of important European guidelines in the 

context of energy efficiency in the building sector.  

Figure 1 Energy and Environmental Guidelines of the European Union 

 

Source: own illustration 

These guidelines should be implemented into national law by the European 

Union’s members. In Addition to those guidelines, different engineering 

standards are formulated, e.g. ISO 50001, in order to increase energy 

efficiency, especially by using an energy management system. The standard is 

following the EN 16001:2009-08 with the aim of the reduction of greenhouse 

gases, impact mitigation and energy costs.3 One of the core processes in this 

                                            

3
 Cf. DIN ISO 50001:2010-06, p. 6 
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standard is the so called plan-do-check-act (PDCA) cycle which is explained in 

more detail in chapter 2.2. 

2.2 Energy Management Systems 

An energy management system is a holistic approach to improve and increase 

the handling with the property energy. It is considering the steps from the 

energy appropriation till the energy usage, with the aim of a more efficient 

usage of energy to achieve a reduction of greenhouse gas emissions and 

resources for the environment and cost-savings for the energy user.  

The German engineering association defines an energy management as a 

foresighted, well organized and systematical procuration, transformation, 

distribution and utilization of energy, in order to cover the requirements with 

regards to ecological and economic targets.4  

The core process of energy management systems (EnMS) can be seen in the 

so called plan-do-check-act (PDCA), which is graphically shown in figure 2.  

Figure 2 plan do check act cycle 

 

Source own illustration in close dependence to DIN ISO50001, 2011, p.6 

                                            

4
 Cf. Verein Deutscher Ingenieure, Guideline 4602, p.3 
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The first step for an organization implementing an EnMS, is to formulate its 

energy police. This energy police should contain the aims of the user with 

regards to prospective handling with the topic energy. In the second step, 

PLAN, the energy strategy should be defined. The strategy should comprehend 

the procedure, how the fixed aims of the energy policy could be reached. In the 

next step the user has to develop a controlling system to CHECK, if the defined 

strategy to achieve the self-given energy handling goals is working. A useful 

possibility to check this evolution is the development of sensible key 

performance indicators (KPI), which are called energy performance indicators 

(EnPI) in connection with an energy management system. In the last step a 

review should take place, where the user balances the process up to this step 

and decides which improvements could be done to optimize the handling with 

the good energy. 

This process can be seen as a cycle with a continuous improvement process in 

order to optimize the exposure with energy, to generate cost savings and 

reduce impact mitigation. Every single step of the described process in figure 2 

is related to the field of communication. An efficient and smart way to cope with 

the requirements of this process and the ISO 50001 is the usage of a 

collaboration platform. This could be done on a physical basis with hard copy 

documents and folders etc. or e.g. with a web based collaboration platform to 

support the process. The advantages of this solution and a possible structure of 

a web based collaboration platform in order to support an energy management 

system will be shown in the following chapters. 

2.3 Web based Business collaboration platforms –Share Point  

The environment of the current business requires efficient, fast and effective 

interaction between employees, clients and managers especially with the focus 

on an efficient, effective, fast and safety communication in order to minimize 

and avoid expensive misunderstandings during common projects. Even more 

attention to the best- practice communication and collaboration possibility has to 

be paid in the management level where the different projects are managed and 

coordinated. The ISO 50001 as a management system tries to cover all the 

projects and activities which are related to the good energy in order to improve 
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the effectiveness of the energy usage. With regard to this aim a best practice 

communication within the management process is obligatory required. There 

are different possibilities to implement an energy management system and the 

ways of communication and collaboration in a company. It is possible to work 

with decentralized documents storage, mail communication, documents 

exchange via mail etc. or to use a central collaboration platform to manage all 

the activities and documents to implement and conduct an energy management 

system like the ISO 50001 within a company. In consideration of the complexity 

of the process a central collaboration platform like the Microsoft share point will 

a valuable possibility to guarantee an effective communication. 

Even if the presented report is not focused on the detailed description of the 

technical background and the design of share points, it will provide some 

information about the physical architecture of them. 

Share points especially the Microsoft share point are non-monolithic 

applications.5 A monolithic architecture in contrast to a non-monolithic 

architecture is combining all functional elements in a single undividable and 

homogeneous device. They are not clustered or layered in components like 

non-monolithic structures.6 

A SharePoint can be structured in multiple ways. It is usually structured in a 

three layer server farm like it is sketched in figure 3. The first layer or so called 

web front-end, is the user interface where the SharePoint users have access to 

the applications. In this layer the users can give their input and have the 

possibility to interrogate data. 

The second layer is the so called application layer. It includes the different 

SharePoint applications like query and administration functions. The third layer 

is then the SharePoint data base server. The advantages of a layered structure 

in contrast to a monolithic structure can be seen e.g. in an easier maintenance, 

an easier extension, less susceptible and the hardware can be reused.  

                                            

5
 Cf. http://technet.microsoft.com/de-de/magazine/gg454220.aspx, visited 14/11/2013 12.37 
p.m. 

6
 Cf. http://www.itwissen.info/definition/lexikon/Monolithische-Software-Architektur.html, visited 
14/11/2013 12.48 p.m. 

http://technet.microsoft.com/de-de/magazine/gg454220.aspx
http://www.itwissen.info/definition/lexikon/Monolithische-Software-Architektur.html
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Figure 3 Sketch of a possible physical share point architecture 

 

Source Own illustration in dependence to http://technet.microsoft.com/de-
de/magazine/gg454220.aspx, visited 14/11/2013 12.37 p.m. 

 

Besides the flexible architecture of SharePoints, Microsoft defines six different 

tools in order to enable an individually defined SharePoints structure in order to 

afford an efficient, effective and fast communication. The following list shows 

and briefly describes the six different tools:7 

 SITES is the central element to structure and design the web front end 

individually in order to show the content of the platform in an 

understandable and logical way 

 COMMUNITIES is the tool which describes all the communication and 

interaction possibilities between the users e.g. to implement calendars, 

wikis, discussion forums etc. 

 CONTENT is the document management tool of the share point where 

the shared documents can be stored, logically sorted and administrated 

 SEARCH is the “Google” tool of the SharePoint which the user can use 

in order to look for documents, other users, responsibilities etc. to get all 

the information they need to perform in the best way 

                                            

7
 Cf. „SharePoint 2010 Overview Evaluation Guide“ p.7 online available 
http//:download.microsoft.com 

http://technet.microsoft.com/de-de/magazine/gg454220.aspx
http://technet.microsoft.com/de-de/magazine/gg454220.aspx
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 COMPOSITES is the tool which enables the user to develop and  

composite applications of documents, data and processes without any 

additional coding like C++, Java etc. 

 INSIGHTS is the tool which enables the user to aggregate, prepare, 

evaluate and approve data which are e.g. gathered in one part of the 

company to present them as useful information to another part 

 

With the shown capabilities of a SharePoint, it can be seen as a convenient 

solution to improve the effectiveness and velocity of communication and 

collaboration especially for companies with a branched structure.  
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3 SharePoint Solution in order to support the 

implementation of an EnMS in a facilities 

management company 

The implementation of an energy management system as described in chapter 

2.2 with the Plan-Do-Check-Act cycle requires a fluent, rapid and efficient 

exchange of data, documents information. As more branched a company is, as 

more people are working together in order to implement the PDCA cycle, as 

more difficult it is to imply a safety, quick and efficient communication and 

collaboration. Facilities management companies are usually companies with 

such a branched structure. Lots of regional departments are located all over the 

country where their service is demanded.  

To implement an EnMS in such a company in order to guarantee an efficient 

system, where all the participants can easily deal with, a web based 

collaboration platform like a SharePoint with all its different tools can be a 

valuable effort.  

3.1 EnMS- Requirements vs. Share Point Tools 

The core of an energy management system according to the ISO50001 is as 

already described the PDCA cycle (cf. figure 2). This cycle is divided in several 

steps and can be seen as a process with a continuous improvement. This circuit 

requires valid communication and collaboration with e.g. standardized 

documents, meetings, processes, reviews etc. Table 1 shows an overview how 

the PDCA Cycle can be supported by a Share Point. 
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Table 1 Requirements PDCA vs. Share Point tools 

Requirements PDCA Cycle Useful Share Point Tools 

PLAN (Energy Policy, Strategy) SITES, COMMUNITIES 

DO (Implementation, Realization) SITES, CONTENT, COMMUNITIES, 

SEARCH 

CHECK (Controlling, Correction) All of them 

ACT (Management Review) All of them 

Source own illustration 

The left column shows the steps with abstracts of the actions which have to be 

performed within the PDCA cycle. The right column shows the useful share 

point tools of the “Microsoft SharePoint” software which support the single steps 

of the cycle.  

The first step PLAN contains not only the development of the energy policy and 

the strategy how to implement the policy but also its publication and illustration 

within the organization where an energy management system according to the 

ISO 50001 is implemented. Useful in this case are the SITES and 

COMMUNITIES tools. With the SITES tool the user interface can be designed 

e.g. with the core message of the energy policy on every webpage and with the 

COMMUNITIES tool the whole policy and the strategy could be communicated 

to every single person who has to be informed about it. 

The DO step implies the roll out of the developed processes and guidelines in 

order to structure the energy depending business processes according to the 

requirements of an energy management system. For this part of the cycle the 

SITES tool in order to design the web frontend, the COMMUNITIES tool in order 

to share e.g. standardized documents, the SEARCH tool in order to look for 

required documents and especially the CONTENT tool in order do manage and 

develop the required documents within the management system are useful 

tools.  

The main step of the PDCA cycle is the CHECK step where the implemented 

measures in order to improve the energy efficiency are evaluated and 

controlled. In this step the success of the strategy is regarded and energy 

performance indicators are quantified in order to present them in the 
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management review. Therefore again the SITES and COMMUNITIES tool, as 

well as the CONTENT and SEARCH tool are useful to support the CHECK step 

to evaluate and monitor the success. In addition to those tools the 

COMPOSITES and INSIGHTS tools with their described functionality Cf. 

Chapter 2.3 are adequate tools to monitor and evaluate the progress in the 

improvement of the energy efficiency. With the COMPOSITES tool the 

responsible energy manager can e.g. easily develop interrogations of required 

data in order to compare the results of the DO step with the aims of the PLAN 

step. The most valuable tool in connection with the COMPOSITES tool for the 

CHECK step is according to the opinion of the author the INSIGHT tool. With 

this tool the user, in this case probably the energy manager of the company, 

can aggregate, prepare and evaluate data to monitor the success of the 

implemented processes. 

For the last step, the ACT step, where all the results are presented in a 

management review in order to decide e.g. possible chances in the energy 

strategy of the organization for the continuous period, again all the provided 

share point tools are beneficial to support on the on hand the preparation and 

evaluation of the reached results and on the other hand to improve and 

guarantee an efficient and effective communication between all the actors in an 

energy management system. 

3.2 Discussion of the scope of a SharePoint to support an EnMS 

To implement and install an energy management system according to the ISO 

50001 different requirements have to be fulfilled. Especially with regard to the 

document control, the process of controlling and the communication the ISO 

50001 requires defined standards. 

According to the DIN EN ISO 50001 the organization has to install and 

implement a communication platform which enables every member to comment 

about the energy management system and to give suggestions to improve the 

energy efficiency.8  

                                            

8
 Cf. DIN ISO 50001:2010-06, p. 17 
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Furthermore the organization has to implement a documentation platform to 

enable auditors to control if the EnMS is corresponding to the ISO standards. 

This should be ensured within a system which enables the organization to 

manage their documents in a readable and easy manageable documentation 

system.9 

Moreover the organization has to install and take care about the identification, 

retrieval and storage of the used documents to reach compliance with the ISO 

requirements.10 

According to the excerpt of the exigencies respective to the communication, the 

controlling, the document management and the plan-do-check-act cycle in 

general, a SharePoint solution with all the provided tools (Cf. chapter 2.3) is a 

suitable solution. On the one hand to cope with the requirements of the ISO 

standard, on the other hand to make the processes and the communication 

within the EnMS in the organization more efficient and effective. 

The advantages of a SharePoint solution in order to support an energy 

management system especially for a company with a decentralized structure, 

like facilities manager usually have, can be seen e.g. in a transparent and easy 

publication of the energy policy and the energy strategy, the simple sharing and 

managing of standardized documents in common Microsoft office formats and 

of developed tools in order to generate the required documents and indicators. 

Furthermore a SharePoint supports the controlling and monitoring processes 

and is not only a collaboration platform of documents and information but also a 

platform of knowledge sharing within the organization. It can also support the 

preparation of facts and figures for the management review like achieved 

savings in order to maintain the PDCA cycle with its scope of the continuous 

improvement.  

In defiance of all the mentioned advantages a SharePoint is a web based 

solution whether via internet or intranet. So there has to be a special focus on 

the security of the system especially because of the sharing of organization 

                                            

9
 Cf. DIN ISO 50001:2010-06, p. 18 

10
 Cf. DIN ISO 50001:2010-06, p. 20 
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internal knowledge and secrets. In this case the data and especially the access 

security have to be ensured to avoid security vulnerabilities in the system. 
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4 Development of a possible SharePoint structure with 

regard to the requirements of an EnMS in an facilities 

management organization 

4.1 Simplistic Requirements Elicitation for a SharePoint solution 

The requirements elicitation is part of the requirements engineering process in 

order to develop services, goods, software etc. in the most suitable way for the 

purchaser. Besides the elicitation, the requirements analysis, specification and 

verification are parts of the development of the requirements engineerung of a 

well planned product.11 The full process of a requirements elicitation with 

workshops of all actors in a software development in order to define all the 

needs to minimize misunderstandings and extra cost, will go beyond the scope 

of this project. With regard to this a simplistic elicitation was performed in order 

to show the most valuable requirements for a SharePoint solution in order to 

support an energy management system in a facilities management 

organization. The following list shows not only the demands on the SharePoint 

solution but also the groups of people who have to work with the collaboration 

platform later on. The interaction of the users and the use cases will be shown 

in chapter 4.2. 

 

Groups of users: 

 Energy Manager of the Company 

 Top Management, General Manager of the Company 

 Object Manager, Technician, Employees of the Company 

 ISO 50001 Auditor 

                                            

11
Cf. 
http://ecee.colorado.edu/~swengctf/standalone/handouts/RequirementsElicitationChecklist.pdf
, P. 1 visited 28/11/2013, 11.45 a.m. 

http://ecee.colorado.edu/~swengctf/standalone/handouts/RequirementsElicitationChecklist.pdf
http://ecee.colorado.edu/~swengctf/standalone/handouts/RequirementsElicitationChecklist.pdf
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Valuable Requirements and Functions of the SharePoint: 

 Division in different Levels (Management Level, Building Level, User 

Level) 

 Timeline  

 Publication Functions 

 Communication Functions (Chats, Forums, Newsletters etc.) 

 Document Administration 

 Document Storage 

 Document Management  

 Document Sharing 

 Data Administration 

 Data Aggregation 

 Data Preparation 

 Data Presentation 

 Data Monitoring 

 Data Tracking Function 

 Review Preparation 

 Controlling Function 

 Knowledge Sharing 

 External/ Internal Audits 

 Dynamic Development, Adjustability  

 Data security 

 Access Security 

 Mobile Access 

 Division Administrator vs. User 

 Etc. 

As it can be seen on the excerpt of requirements above, that there is a huge 

dependence between the different functions, functionalities a SharePoint should 

imply and the groups of users. To get a better understanding of the 

dependencies and interactions a use case diagram is a valuable possibility (Cf. 

Chapter 4.2). 
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4.2 Simplistic Use-Case diagram 

To sum the shown requirements and functionalities up and to show the 

interaction of the users depicting the structure and dependencies of the 

application a use case diagram is beneficial scope. A use case diagram itself is 

one of the diagram types of the unified modeling language UML. It implies the 

use cases, the actors and the associations between the actors and the use 

cases.12 Figure 4 shows a simplified use case diagram with the actors and use 

cases of a SharePoint solution to support an EnMS. 

Figure 4 Use Case Diagramm 

 

Source own illustration 

 

The use case diagram above shows the actors and there associations to the 

defined use cases Data and Document Handling, Controlling, Evaluation 

Analysis, Data Base, Knowledge Pool, Correction and Prevention, Data 

                                            

12
 Cf. http://www.agilemodeling.com/artifacts/useCaseDiagram.htm , visited 28/11/2013, 1.17 
p.m. 

http://www.agilemodeling.com/artifacts/useCaseDiagram.htm


Development of a possible SharePoint structure with regard to the 

requirements of an EnMS in an facilities management organization 

17 

 

 

Security and Dynamic Development which should represent the possibility of a 

SharePoint to support the demanded PDCA Cycle with its continuous 

improvement process. Chapter 5 will provide a small case study and show how 

a required process of the ISO 50001 can be supported by SharePoint according 

to the illustrated use cases.  

4.3 Possible Structure of a SharePoint Solution 

A possible qualitative structure of a SharePoint solution in dependence to the 

constitution of a facilities management organization is sketched in Figure 5. 

Figure 5 Possible web based collaboration platform 

 

Source own illustration  

The different actors with their user interface are sketched in the black boxes 

which are connected whether via internet or intranet with the SharePoint Server 

Farm. The sketch does not include the obligatory firewalls for each client and 

the server farm to guarantee data and access security. A structure like this 

should enable an organization to support their energy management system 

according to the requirements of the ISO 50001.  
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5 Case Study  

The following small case study should illustrate how a SharePoint could support 

the communication and increase their efficiency and effectiveness with the help 

of a selected process which is required in the ISO 50001. The selected process 

is about the required energy analysis of the buildings of the organization with 

regard to the development of energy optimization enhancements in order to 

minimize the energy consumption of the buildings. Table 2 tries to sketch the 

process with the actors use cases and the dependencies to depict that a 

communication via SharePoint is much easier than a usual email 

communication and server storage. 

Table 2 Case Study 

Step Description Use Cases Actors 

Preparation of the Energy Analysis of 

the Building → Building selection, 

Energy Consumption, Standardized 

Document 

Data Base, Data 

Handling, Document 

Management 

Energy 

Manager, 

Object 

Manager, 

Technician 

Performance of the Energy Analysis 

with the outcome of an energy 

performance report with energy 

optimization proposals 

Knowledge Pool,  

Data Base, 

Document 

Management 

See above 

Preparation of the current energy 

consumption before the proposals 

Data Handling See Above 

Implementation of the improvement 

proposals in the building 

Correction and 

Prevention 

See Above 

Presentation of the current status to 

the general Manager 

Data Handling, 

Controlling and 

Review 

Energy 

Manager, 

General 

Manager 
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Repetition of the first Step Cf. Step 1 Cf. Step 1 

Repetition of the second Step Cf. Step 2  Cf. Step 2 

Preparation of the current energy 

consumption and comparison with the 

first round 

Data base, Data 

handling, Evaluation 

and Analysis 

Energy 

Manager,  

Implementation of the new 

optimization proposals 

Correction and 

Prevention 

Energy r, 

Object 

Manager, 

Technician 

Comparison if the energy savings are 

according to the energy strategy and 

the energy policy of the organization 

Controlling Review, 

Evaluation and 

Analysis 

Energy 

Manager 

Presentation of the current status to 

the general Manager 

Data Handling, 

Controlling and 

Review 

Energy 

Manager, 

General 

Manager 

… … … 

Source own illustration 

The simple case study above shows a small part of requirements an 

organization has to achieve in order to be certificated as an ISO 50001 

company. It can be seen that the process is a continuous one with standardized 

documents, with data in multiple forms and communication between different 

actors. A collaboration platform like a SharePoint with the described 

requirements and functionalities enables the actors to communicate and 

collaborate in a direct way without divided data bases, email communication 

etc. The data and documents are centrally stored and can be aggregated, 

prepared and evaluated from different actors without any file transfer and can 

be allocated directly to projects of the energy management system. 

Furthermore a well designed collaboration platform enables the company to 

convince the external ISO 50001 auditor that they comply with the requirements 

of the standard in a consolidated way.  
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6 Conclusion 

The implementation of an Energy Management System according the ISO 

50001 supported by a SharePoint solution is valuable example of the 

commitment of computer mediated communication in an effective and efficient 

way. Centralized data storage, preparation and aggregation, project-oriented 

communication without any needs of email communication or file transfer 

enables the user to minimize miscommunications and double work, because 

every actor is able to see what his next assignment will be and what has 

already taken place. 

Furthermore if the SharePoint is once designed the platform can also be used 

for other business processes and can replace more and more the decentralized 

collaboration and communication and file transfer via Email or data medium. 

Besides all the advantages such a platform entails, the part of data and access 

security is very important to guarantee a safe handling with sensitive internal 

data and knowledge to avoid cost intensive incidents and the loss of valuable 

data and knowledge. 

Last but not least if the EnMS is implemented in the facilities management 

organization and the first experiences are gathered and the system is running in 

an authentic way the product, EnMS-SharePoint based, can be sold to the 

clients of the facilities manager. 
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