
The 7th CIRP IPSS Conference  

21-22 May 2015 

Saint-Etienne, France 

by 
 

Alice Rondini, Fabiana Pirola, Giuditta Pezzotta,  
Zied M. Ouertani, Roberto Pinto 

 
Presenting Author: Alice Rondini* and Mohamed-Zied Ouertani** 

* CELS- Research group on Industrial Engineering, Logistics and Service Operations, Bergamo 
University of Bergamo 

** ABB Corporate research centre, Ladenburg, Germany 
 alice.Rondini@unibg.it; Mohamed-zied.Ouertani@de.abb.com  

 
 
 

 

 SErvice Engineering Methodology in Practice: A case 
study from power and automation technologies  

http://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://it.wikipedia.org/wiki/File:ABB-n_logo.svg&ei=XXhQVfu_B4LbU4X3gagO&bvm=bv.92885102,d.bGQ&psig=AFQjCNG-Rpse0eOutnh5chtZFZajt_aO5Q&ust=1431423449475698
mailto:alice.Rondini@unibg.it
mailto:Mohamed-zied.Ouertani@de.abb.com
mailto:Mohamed-zied.Ouertani@de.abb.com
mailto:Mohamed-zied.Ouertani@de.abb.com


Agenda 

2 
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• SErvice Engineering Methodology (SEEM) 

 

• SEEM Application: ABB use case 

 

• Conclusions 

 



The research background 
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• When compared to physical products, services are generally 
under-designed and inefficiently developed (Froehle et al., 2000) 

• Product engineering & design ≠ PSS engineering & design 

• Few methods available for designing and engineering services 

• Needs for a framework for the systematic development and 
design of services 

• Need to overcome the product-centric perspective 

SERVICE ENGINEERING (SE) 
(Bullinger et al., 2003; Shimomura & Tomiyama, 2005) 



The SErvice Engineering 
Methodology -SEEM 
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Balance among 
customer and company 

perspective 



SEEM overview 

Customer perspective 

• Obtain a clear understanding of 
customer needs, requirements 
and value determinants 

• Analysis of the existing service 
offering 

 

Company perspective 

• Identification of the relationships 
between the customers needs 
and the provider’s resources  

• Definition and representation of 
the service delivery process 

• Assess the overall process 
performance 
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Customer needs analysis 
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Customer needs analysis 
Description of the customer features 
(segments, revenues, demand, … )  

Service offering 
List and definition of service 
categories and subcategories: 

List and rank of customers’ needs: 
1) Price 
2) Quality 
3) …  Two main type of customer: 

• Self supporter 
• Common 
One common need: 
• Maximize equipment availability 
 

Focus on the 95% of the service business: 
• Onsite preventive and corrective 

maintenace 
• Workshop  preventive and corrective 

maintenace 
• Replacement 
• Retrofitting 
• Spare parts provision 

Customer needs and segments Gaps and Challenges 



SEEM overview – SRT 
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Needs (N): needs express the 
customer necessity (i.e. short 

downtimes) 

Wishes (W): how the customer wants to satisfy 
his needs (i.e. reducing repairing time, improving 
predictive maintenance…) 

Design Requirement (DR): how the company 
can satisfy the customer wishes (i.e. quick 
maintenance team response, advanced 
failure data analysis…) 

Design Specifications (DS): a design 
specification represents what a service 
process is intended to do to deliver the 
design requirement (i.e. data collection 
process, spare parts mngt process, 
remote control process…) 

Resources (R): needed for the execution of the process’ activities 
(i.e. technicians, warehouse operators, call center operators…) 



Definition of the SRT 
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Needs 

Customer 
desire (wish) 

Design 
Requirements 

Resources 

Design 
Specification 



SEEM overview – Blueprinting 
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 Service Blueprinting 
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Connection between  
Blueprinting and DS 
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Proposal management 

This link allows the connection 
between the «ideal» activities 
identified to satisfy cutomer need 
with the activity of the delivery 
process actually provided  



The service delivery processes have 
been validated through the use of 
Discrete Events Simulation.  

Process validation phase 
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Simulation of service provision 
process 

• Assess the performance 

• Evaluate the effectiveness 

• Support the selection 

• Provide insights 



SEEM application 
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~145,000 

employees 

Present 

in 

countries 

+100 

Formed 

in 

1988 
merger of Swiss (BBC, 1891) 

and Swedish (ASEA, 1883) 

engineering companies 

In revenue 

(2013) 

billion 
42 $ 



Industrial Service at ABB 
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Motivation from ABB 
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The focus of the case study 

 

18 

Low Voltage Breakers and Swithches Business 
Unit located in Dalmine Italy. 

Focus on the 95% of the service business: 
• Onsite preventive and corrective maintenace 
• Workshop  preventive and corrective 

maintenace 
• Replacement 
• Retrofitting 
• Spare parts provision 



QFD Analysis 
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The validation of the service 
delivery process 

The model has been validated through the comparison of the «AS-IS» 
simulation results with real process data. 
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The simulated model fits 
the reality 

What is going to happen 
in three years? 

• Will the demand of this kind of services increase/decrease? 
• Will the number of available resources be enough to deliver 

an appreciated service? 
• Will the customer wait more time before being served?  
• How can the process be improved?  

«AS-IS»  

«TO-BE»  

OK 



Simulation results 

The main variables considered in the analysis are the 
following:  

21 

• Number of completed service 
jobs in one year; 

• Lead time to complete a 
service job, split for the 
different services; 

• Utilization of the resources;  
• Customer perceived 

performance, mainly measured 
in terms of time or waiting 
time needed to perform the 
macro activities of the DSs  
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What-if Analysis 

What happen when the 2017 ABB targets are set 
in the simulation model?   

Lead time, queues, resource utilization drastically increase 
and the number of request satisfied is lower than expected  
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  SCENARIO A SCENARIO B  

Change in the process  

Change in the proposal process- 
Higher standardization 

50% reduction of the time to define a 
standard offer and 25% reduction of 
the development time of a complex 
offer  

- 

Change in the analysis of the order - 
Higher standardization 

Reduction of 50% of the time to 
check order coherence with the 
proposal 

- 

Change in the working hours of resource (Hours) 

Proposals - Increase of 12 hours per day 

Dispatcher Increase of 2 working hours per day Increase of 6 working hours per day 

Technicians  Increase of 21.5 hours per day Increase of 29.5 hours per day 

16 scenarios have been developed before obtaining those really 
providing an improvement 

Simulation results 



Managerial Implications 
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Sales Operations 
Growth 

plan 

Estimate market 
potential 

Analyse 
market 

potential 

Preform gap 
anaylsis 

Establish 
operating 

plan 

Manage 
order 

Mobilize & 
plan 

Prepare 
job 

Perform job 
on-site 

Complete 
job 

Identify 
opportunity 

Maintain 
capability 

Handle 
customer 
request 

Confirm 
capability 

Identify 
Installed 

Base 

Define 
customer 
segments 

Define 
offering 

portfolio / 
scope 

Secure contract 
and manage 

account 

Create/ Maintain 
effort and 

commitment for 
service 

Reactive 

Proactive 

Market 
Assessment 

Process standardization 

Source: ABB  Definition  of standard processes 



Managerial implications 

• SEEM methodology revealed as a good support for decision 
making in relation to service delivery process 

 

• It allows monitoring internal performances (i.e. resources 
utilization) and also the waiting time perceived by the 
customer 

 

• The simulation model allows testing many different scenarios 
in a very short run time (2min per run) 
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Conclusions 

 

• To study PSS delivery there is the need to integrate the SEEM 
with product features enabling service 

 

• Need of an integrated tool supporting all  the phases of the 
methodology 

 

• Additional cross cases should be performed for generalization 
of the SEEM concepts 
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