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1 Introduction & Motivation 
 
Now days information system development projects have overcome from »building software« 
to »information system reengineering«. Each enterprise (in the white paper we are especially 
interested in service providers) already has an existing information support for its business 
processes (e.g. OSS, BSS, etc.). When dealing with IT projects, we meet the following 
challenges: 
 

• technological challenge represented by the integration of the new product into existing 
enterprise environment (i.e. »information system«) and 

• business challenge represented by business process optimization due to new features 
and abilities of information technology (which is also called business process 
reengineering, BPR). 

 
By 2006 more than 50% of CRM deployments will be considered as failures due to (among 
other reasons) lack of business process redesign (Gartner Group, probability=0.8). 
 
Let us take customer relationship management as an example. According to Gartner Group's 
strategic planning assumption, by 2006 more than 50% of CRM deployments will be viewed 
as failures from a customer perspective, due to an inability to link channels, a lack of process 
redesign or the failure to provide any real customer benefits (0.8 probability). Without doubt, 
process redesign plays a significant role in IT projects. 
 
TeleManagement Forum (TMF) has designed eTOM, a business process framework that is 
focused on telecommunications service providers (fixed and mobile telephony operators, 
ISPs, etc.). This white paper deals with applying eTOM to BPR projects in public utilities 
providers (gas, energy and water suppliers). It covers knowledge transfer from telecom 
industry to a non-ICT (Information & Communication Technology) industry describing 
specifics of public utilities industry and their impact on applying eTOM. 
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2 eTOM Business Process Framework in Public Utilities 
2.1 How Generic is eTOM? 
 
eTOM business process framework has been designed to be as generic as possible. It only 
defines the first 3 levels of processes. Implementation of processes below level 3 depends on 
each individual enterprise (using eTOM) and its know-how. eTOM framework was originally 
designed to use in ICT service providers. Among enterprises that have implemented eTOM 
we find various ICT providers, e.g. Telstra, Vodafone, TeliaSonera, Telecom Italia, British 
Telecom, Telefonica Moviles, Orange etc. Question that appeared in Marand during an IT 
development project which included some process redesign was if knowledge on processes in 
ICT is applicable to processes in non-ICT industries. 
 
In this paper we are discussing how to apply eTOM to public utilities service providers. 
Public utilities industry consists of enterprises supplying: 

• water, 
• gas, 
• energy (central heating, hot water, etc.) and 
• electricity. 

 
The paper covers analysis of operations processes of utilities providers and explanation how 
those processes can be mapped into eTOM horizontal process groupings (CRM, SM&O, 
RM&O, S/PRM) and vertical end-to-end process groupings (OSR, fulfillment, assurance, 
billing). Conclusions in the paper are based on the comprehensive and thorough business 
process and information technology snapshot and analysis that Marand had done for 
Energetika Ljubljana, municipal energy and gas provider in Slovenia [1]. 
 

 
Figure 1: eTOM Operations process groupings mapped to public utilities terminology 
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2.2 Process View 

2.2.1 Customer Relationship Management (CRM) 
 
According to eTOM, Customer Relationship Management (CRM) consists of 9 level 2 
processes. Let us take a look at those processes and their specifics in public utilities. 
 
CRM Support & Readiness processes manage classes of products, ensuring that all CRM 
processes in Fulfillment, Assurance and Billing are supported and able to manage interactions 
with customers promptly and efficiently. IT support for these processes are various catalogs 
(e.g. customers, products, etc.). There are no significant differences on levels 2 and 3 between 
processes in ICT and public utilities providers. The difference, that mostly affects information 
system, is that public utilities providers deal with different customer categories as ICT 
providers. Beside individuals and organizations (that are also of ICT provider's interest), 
public utilities providers are also interested in enterprises that manage buildings and in 
communities of customers (a community of customers are customers, who live in the same 
multistory building and use shared resources, e.g. central heating or hot water supply). 
Building managers are legal persons that represent end customers and (optionally) divide 
service usage among end customers, collect their payments and transfer them to the service 
provider.  
 
Customer Interface Management (CIM) processes are responsible of managing all 
interfaces between the service provider and potential and existing customers. They deal with 
contact management, understanding the reason for contact, directing customer contacts to the 
appropriate process, contact closure, exception management, contact results analysis and 
reporting. Public utilities providers execute all CIM processes. ICT providers support 
customer self-administration (customer can assign a product by himself, e.g. on-line purchase 
of a multimedia content, request for a wake up alarm, download of a ring tone etc.), which 
isn't the case at public utilities providers due to a limited set of products that customer can 
allocate by himself. However, in public utilities customer can change parameters of existing 
products (e.g. amount of advance payment), fill-in a request for a new product and start a 
product fulfillment workflow or follow the status of  submitted requests.   
 
Marketing Fulfillment Response processes are responsible for the issue and distribution of 
marketing collateral directly to a customer and the subsequent tracking of resultant leads. 
These processes include campaign management activities from lead generation to product and 
literature fulfillment, and hand-off of leads to the selling processes. Those processes are 
executed in public utilities providers as well as in ICT providers. 
 
Selling processes are responsible for managing prospective customers, for the qualification 
and education of the customer and for matching customer expectations to the enterprise's 
products and services and ability to deliver. Public utilities providers execute selling 
processes: they manage prospective customers, present  products that are offered by the 
enterprise to the (potential) customer, close the (service level) agreement and manage annexes 
that change parameters of products or products themselves. Agreements in public utilities are 
often multipartite: they are made between the enterprise and a community of end-users 
(groups of end-users). Multipartite contracts introduce a new concept (that we haven't met in 
ICT industry): divider. Divider divides service usage among end users and defines a share for 
each end-user. 
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Order handling processes are responsible for accepting and issuing orders. They deal with 
pre-order feasibility determination, credit authorization, order issuance, order status and 
tracking, customer update on order activities and customer notification on order completition. 
Order handling is performed by public utilities providers.  
 
Problem handling processes are responsible for receiving trouble reports from customers, 
resolving them to the customer's satisfaction and providing meaningful status on repair and/or 
restoration activity to the customer. They are also responsible for customer contact and 
support in relation to any service-affecting problems detected by the resources or through 
analysis, including proactively informing the customer and resolving these specific problems 
to the customer's satisfaction. In public utilities these processes are responsible for receiving 
reports on malfunctioning metering resources (gas meters, water meters, energy meters) and 
service supply resources (heat exchangers) from customers. They are also responsible for 
notifying customers about network and infrastructure maintenance and consequent temporal 
change of service level.  
 
Customer QoS/SLA Management processes encompass monitoring, managing and 
reporting of delivered vs. contractual Quality of Service (QoS), as defined in the enterprise’s 
Service Descriptions, customer contracts or product catalogue. They are also concerned with 
the performance of the enterprise and its products and services in relation to its Service Level 
Agreements (SLA) for specific product instances, and other service-related documents. ICT 
providers have an extended ability of collecting information on quality of service and level of 
delivered service and taking proactive actions (in comparison with public utilities). In spite of 
differences in technology, public utilities have to perform QoS/SLA processes as well. For 
instance, they have to monitor temperature of hot water or pressure of gas in the pipeline etc. 
Parameters of products and services are defined in SLAs, so enterprises have to monitor 
differences between contractual and delivered services (and take consequences in billing 
processes in case of differences between contractual and delivered levels of service). 
 
Billing & Collections Management processes encompass creating and maintaining a 
customer's billing account, sending bills to customers, processing their payments, performing 
payment collections, monitoring the status of the account balance, and the handling of 
customer generated or systems reported billing and payment exceptions. These processes are 
accountable for assuring that enterprise revenue is billed and collected. Compared to ICT 
billing process, billing in public utilities has some significant differences. 

• Payment on account with (for instance) monthly installments and annual billing cycle 
based on a real readout. Due to limitations determined with technology, public utilities 
can not gain real service usage information (i.e. readout from metering resource) for 
the purpose of performing monthly billing cycle. Although technology for remote 
metering is available, enterprises can not justify investment in new metering 
equipment due to low service usages of majority of households. That is why monthly 
installments (that can be static or dynamic) are agreed with the customer; installments 
depend on the product, its parameters (e.g. supply power) and external (i.e. 
environmental) influences (e.g. average monthly temperature). Enterprise gains real 
service usage information on annual basis and compares the sum of paid installments 
with rated amount of service actually spent and consequently issues bills. Billing 
processes in public utilities have to support usage predictions. Due to limitations 
mentioned above service providers can not gain real usage information at every price 
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change. Unless end-customer informs the enterprise about the service usage in time, 
processes have to estimate service usage on the day of price change. 

• Public utilities billing processes have to support prepaid billing. The difference 
between ICT and public utilities providers is in resource provisioning. To support 
prepaid public utilities service, customer needs a tariff-aware metering resource that 
supports prepaid service and takes actions depending on the customer's account 
balance. 

• Public utilities billing processes deal with contracted amounts of service. Larger 
consumers are encouraged to  forecast their service usages (e.g. monthly usage, peak 
daily usage etc.) so that the enterprise can plan energy consumption and perform a 
load balancing of its infrastructure. Billing processes have to be aware of individual 
product usage forecasts and consequently rate usages using price for contracted 
consume or price for usages exceeding contracted conditions. 

• Public utilities billing processes deal with dividers. As mentioned above, a divider is a 
concept that divides service usage among several end-users and defines share and 
obligation of each end-user. For instance, divider is used in a multistory building, 
comprised of 60 flats and a sole metering resource used to meter central heating 
consumption. A single divider can divide more products that are based on the same 
service; for instance, product »central heating for residential use« and »central heating 
for industrial use« are based on the same service: »central heating«, but each product 
has its individual terms and conditions (prices etc.) .  

 
 
Retention & Loyalty processes deal with all functionalities related to the retention of 
acquired customers, and the use of loyalty schemas in the potential acquisition of customers. 
They establish a complete understanding of the needs of the customer, a determination of 
opportunities and risks for specific customers, etc. Public utilities execute these processes as 
well as ICT providers. 

2.2.2 Service Management & Operations (SM&O) 
 
Service entity represents the middle tier between a fully commercial view of the »service« (in 
eTOM terminology we address it as »product«) and a fully technical view (i.e. view of the 
resource providing the service). Let us take a look at service management & operations 
horizontal process groupings in public utilities. 
 
SM&O Support & Readiness manage classes of services, ensuring that the appropriate 
service capacity is available and ready to support the Fulfillment, Assurance and Billing 
processes in instantiating and managing service instances. In public utilities, these processes 
are responsible for managing and maintaining a service inventory, supporting service 
configuration and activation, supporting problem management, supporting QoS and 
supporting service and specific instance rating. Services in public utilities differ from ICT 
services; there are significant differences in technology and infrastructure that delivers 
services. In spite of this, eTOM SM&O level 3 processes are fully applicable to public 
utilities. 
 
Service configuration & activation processes encompass the installation and configuration 
of the service for customers, including the installation of customer premises equipment. They 
also support the re-configuration of the service (either due to customer demand or problem 
resolution) after the initial service installation. In public utilities these processes are 
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responsible for performing feasibility studies (e.g. technical blueprint of connection to the 
infrastructure), installing equipment, performing tests (e.g. gas pipeline safety & compliance 
with regulations test), equipment activation and configuration (e.g. setting flows on heating 
exchangers). 
 
The purpose of the Service Problem Management processes is to respond immediately to 
customer-affecting service problems or failures in order to minimize their effects on 
customers, and to invoke the restoration of the service, or provide an alternate service as soon 
as possible. In public utilities these processes are responsible for estimating the impact of a 
problem (e.g. which supply locations will receive no or poor service in case of problem on an 
infrastructure element), diagnosing problems, designing resolutions, executing the resolution 
plan and closing the problem and reporting. 
 
The purpose of the Service Quality Management processes encompasses monitoring, 
analyzing and controlling the performance of the service perceived by customers. In public 
utilities these processes are not automated to such extent as in ICT industry. However, they 
are executed: parameters of delivered services are monitored (e.g. pressure and temperature in 
the pipeline) and actions are taken in case of difference between contractually agreed and 
actually delivered service levels (e.g. service & specific instance rating processes are 
triggered in order to ensure a price alteration). 
 
 
Service & Specific Instance Rating processes manage service events by correlating and 
formatting them into a useful format. These processes include the service level rating of usage 
information. Investigation of service related billing events problems is also part of these 
processes. These processes provide information on customer-related and service-related 
events to other process areas. In ICT industry those processes are mainly automated: 
mediation engine (as a part of a billing system) collects and correlates data (usage records) 
from resources, rating engine rates correlated events using service/product tariff data. In 
public utilities usage data acquisition is (in most cases) manual (due to technology and 
economy reasons). Metering resources capable of transmitting usage data via GSM/GPRS or 
fixed telephony network are available, however their installation is not always reasonable 
(especially in households with low consumption). In case of manual usage data acquisition, an 
employee responsible for readouts has to gain readouts (visit supply location and enter the 
readout in a PDA).  
In public utilities metering resources do not always display the service usage that will be 
directly billed to the end customer. In some cases, readout from a metering resource on the 
secondary network only determines the share of the end customer. Service usage is measured 
on the primary network and metering resources on the secondary network only determine a 
dynamic divider (and do not directly measure usage) and therefore determine percentages of 
end customers.  However, readouts from secondary metering resources are not always the 
only source of information for creating a divider: in some cases secondary readouts divide 
part of the total usage and remaining part is determined by a static criteria (e.g. area of a flat, 
number of persons, supply power etc.). 
Data analysis and fraud prevention takes place in public utilities as well as in ICT. In public 
utilities there are algorithms for usage forecast that take  the average outside temperature in 
the controlled period, type of service/product etc. into consideration. 
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2.2.3 Resource Management & Operations (RM&O) 
 
The resource entity represents all resources (physical and logical) that deliver services to 
customers. Those are applications, computing and network devices. Let us take a look at 
Resource Management & Operations processes and their specialties in public utilities. 
 
RM&O Support & Readiness processes manage classes of resources, ensuring that 
appropriate application, computing and network resources are available and ready to support 
the Fulfillment, Assurance and Billing processes in instantiating and managing resource 
instances. RM&O Support & Readiness include resource inventory management, enabling 
resource provisioning, problem management support, performance management support and 
resource data acquisition support. ICT enterprises automate those processes. On the other 
hand, public utilities execute RM&O Support & Readiness, but process automation support is 
not available to the same extent as in ICT. At this point it is necessary to mention that public 
utilities differ between 2 types of resources: 

• supplying resources (are physical resources, connected to the provider’s supply 
network, that deliver services to customers) and 

• metering resources (are physical or logical resources, that measure service usage 
delivered by supplying resources). 

In ICT “supply” and “measure” function are typically not distributed between 2 independent 
resources. Resource inventory in public utilities is typically integrated with a GIS system in 
order to determine the location of the resource (which allows us to sequence metering 
resources and implement a “reading path”). 
 
Resource Provisioning encompasses allocation and configuration of resources to individual 
customer service instances in order to meet the service requirements. This includes activation 
as well as testing to insure the expected performance of the service. Processes include 
feasibility checks (e.g. ratio between a nominal project supply power and actually activated 
supply power of a heat exchanger), resource configuration and activation (e.g. flow setup), 
resource testing and updating the resource inventory. Public utilities have to execute these 
processes. As mentioned above, automation of these processes is limited. 
 
Resource Trouble Management processes are responsible for the management of troubles 
with allocated resources. The objectives of these processes are to report resource failures, to 
isolate the root cause and to act to resolve them. Processes include detection, localization and 
correction of a trouble. ICT providers can perform real-time tests to proactively prevent 
troubles. In public utilities trouble reports usually come from a customer interface (e.g. poor 
service quality or inadequate service usage metering). The enterprise has to ensure traceability 
of trouble reports. 
 
Resource Performance Management processes encompass monitoring, analyzing, 
controlling and reporting on the performance of resources. They work with basic information 
received from the Resource Data Collection & Processing processes. When a process detects 
a malfunction or poor performance that affects the level of service, it triggers all necessary 
actions and informs responsible employees. 
 
Resource Data Collection & Processing processes interact with the resources to collect 
usage, network and information technology events and performance information for 
distribution to other processes within the enterprise. The responsibilities also include 
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processing the data through activities such as filtering, aggregation, formatting and correlation 
of the collected information before presentation to other processes. These processes also 
perform fault monitoring (e.g. dial turn over). In public utilities these processes can be fully 
automated. Metering resources can monitor various parameters through time (service usage, 
temperature, mass and volume flow, pressure etc.) and transmit them to the service provider. 
We have already mentioned a possibility of indirect usage metering (with a metering resource 
on the secondary network, which is not directly metering service usage, but determines a 
share). This is a use case that we do not meet in ICT. Some of these processes can be 
performed manually in public utilities, which is not a case in ICT. 
 
 
 



 11

2.3 Process Flow Examples 

2.3.1 Billing 
 
Process flow diagrams below show how billing processes in public utilities fit into eTOM 
horizontal and vertical process groupings.  
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Figure 2: Level 2 Billing process decomposition (high-level view) 
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Figure 4: Level 4 Service & Specific Instance Rating process decomposition 
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Figure 5: Level 4 Billing & Collections Management process decomposition 
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3 Conclusion 
 
The eTOM business process framework is generic and abstract enough to be applied to public 
utilities business process reengineering projects. Processes below level 3 in public utilities 
differ from low level processes in ICT. However, low level processes also differ from one 
ICT provider to another. The important discovery is that not only that we can apply the same 
process framework to different ICT providers, but we can apply it to public utilities service 
providers as well. The consequence is that we can apply knowledge from ICT industry also to 
other industries. 
 

 
Figure 6: Energy management convergence 

 
Advantages of using one sole business process framework for BPR projects in different 
enterprises (even industries) are not only in lower costs and effort. This allows us to unify 
high level processes in different industries. In the past years, technology convergence has  
also touched public utilities (e.g. gas meter with an integrated GSM/GPRS unit for remote 
usage metering and trouble monitoring) and therefore we expect to meet ICT providers and 
public utilities providers cooperating in value chains in the next couple of years (Figure 6). 
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