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Service Engineering (096324) Spring 2012

Overview

The subject of this course are Service Networks, specifically their Science, Engineering and 
Management. Service networks are models of telephone and Internet services, or banks and insurance, 
hospitals, airports, supermarkets, some transportation systems, and even more. (Course applications will 
emphasize telephone-based services.) Our main theoretical framework for the course is Queueing
Theory. However, the subject matter is highly multi-disciplinary, hence alternative frameworks 
(Statistics, Psychology, Marketing) will be useful as well.

The theory is at the level of an undergraduate course in Stochastic Processes. Home assignments will be 
theoretical, empirical and practical. 
Empirical analysis will involve real data from a call center  that serves one of the Israeli banks. Further 
data resources are from the Technion SEE Center (SEE = Service Enterprise Engineering)..
Practical analysis will be based on two tools: SEEStat (student version) and 4CallCenters. The first tool, 
developed at the SEE Center, provides an online graphic-based interface with transactional data (call 
centers, hospitals); the second tool supports workforce management (staffing). 

For more details, see Service Engineering of Service Networks.

Staff

Time schedule

Syllabus
� Hebrew syllabus (PDF) (WORD)
� Full syllabus (To be added) 
� Course Schedule (To be added)
Logistics

The final grade will be based on home assignments and a final exam. Home assignments MUST 
be prepared by groups of exactly two students, no less, no more. (Few homework assignments 
might in fact be individual.)

The only prerequisite for the course is an elementary course on Stochastic Processes, covering 

Overview Lectures Recitations Homework References

Teaching staff Office Office Hours E-mail Telephone
Instructor: 
Prof. Avishai 
Mandelbaum

  518 
(Bloomfield)   by appointment avim@tx   (829)

4504

Teaching Assistant: 
Nitzan Yuviler   413 (Cooper) Wednesday, 17:30-

18:30 nitzany@tx   (829)
2922

Lecture times: Recitation time:
Monday, 10:30-12:30 and 14:30-15:30 
(Cooper 215). Monday, 15:30-16:30 (Cooper 215).

Page 1 of 2Service Engineering. General
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e real data 



Markov Chains (discrete and continuous time) and Poisson Processes. An example for such a 
course is 094314 in IE&M. Similar courses from EE and Math. are appropriate as well.

Graduate students who wish to take the course but do not meet this prerequisite should contact 
the instructor.

For Teachers of Service Engineering
More information about the course and its assignments is available, upon request, from Avishai 
Mandelbaum (avim@tx.technion.ac.il).
A tour of the tool in 4CallCenters  is strongly recommended. It supports advanced and user 
friendly analysis of the models Erlang-C (M/M/N), Erlang-A (M/M/N with abandonment), and 
more.

Bravenet 
Counter Stats
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Service Engineering (096324) Spring 2011

Course schedule

Lecture 1 : Introduction to Service Engineering

Overview Lectures Recitations Homework References

Lecture 1: Introduction to Service Engineering 
Back

to
Top

Handouts Related Material
�         Course Description (PDF)
�         Rules of the Game (PDF-44KB)
�         Syllabus (PDF)
�         Data-Based Service Engineering (Science, 

Management) in Call Centers, Hospitals, … 
Plenary Lecture, 16th IE&M Conference, 
March 2010, Israel (PDF-11.5MB)

�         Introduction to Course: Service 
Engineering: (PDF-3.8MB)

�         Service Engineering of a Call Center (PDF-
60KB) (PPT-640KB)

�         Service Engineering of an Emergency 
Department (PDF-60KB) (PPT-640KB)

�         Lecture 1: Web Summary (PDF-11MB)

�         Service Engineering (Science, Management):
A Subjective View (PDF-200KB)

�         Service Research in Hospitals: Science, 
Engineering, Management  (PPT-2.16MB)

�         ��������� ����� ���� :	
��� �	�	� �	����
(PDF-336KB)

�         �������� ����	 ��	���� (PDF-112KB)
�         IBM Almaden Services Research.  Service 

Science, Management and Engineering, SSME
(Link)

�         ������� ����� vs. Service Engineering (PDF-
170KB)

�         Service Engineering in Germany - Methodical 
Development of New Service Products, by 
Bullinger, Fähnrich and Meiren  (PDF-72KB)   

�         Industrial Metamorphosis (on Services and 
Manufacturing), October 2005: 
The Economist (PDF - 200KB), Haaretz (PDF -
230KB, Hebrew) 

�         Innovation in Retail Banking, by Frey, Harker
& Hunter (PDF-225KB)

�         ������ – 2000 ���	 '�53 ������ ���� �"��   
(PDF-1.5MB)�����	

�         Service Operation: an Example (BofA, USA) 
(PDF-121KB)

�         Service Operation: Additional Examples (PDF-
158KB)

�         The Global Call Center Report: 
International Prespectives on Management 
and Employment, headed by Holman, Batt, and 
Holtgrewe, 2007 (PDF-2.66MB)

�         Call Centers in Israel, 2008 (PDF-127KB)
 	
���� ����	� ����� �����– �����
�� ��� ���  

������  (PDF-542KB)
�         Readings for Introduction to Service 

Engineering (Link)

Page 1 of 1Service Engineering. Lecture notes

3/2/2011http://ie.technion.ac.il/serveng2011S/Lectures/lectures.html

Lecture 1: Web Summary 

Readings for Introduction to Service g
Engineering

)
Innovation in Retail Banking, by Frey, Harker

& Hunter 



  

 ����� ������ �����-����� ����   

  

��� ������ : �������� ��	������� ���	
�� 
���� �	
� ��	
 	�.   

����� ����  

 ��� �� ��
� ��	
� 
	����	�
��	 ������ ����� ������� 
�	�� ���� :  

� �	��� 		�� ��������40% �� �	�	�
� 	��	� ��	 
	���� 3 �����	�� )��	� ��	 �	�� ��.( 

 ����� 	� ����� ����	� �����	��� 
� ������ ���	�� ��	
� �� ����	�� �����	��

������. 

������	�
� �������� ����
���  ������	�������� ������� ���� ������ ����� 	��� .

���� ��	�� �
 �������� 
		 ������� ��
�� �	
 ��	�
�� .

� ��
�	�� ����� �� �������� ��)���� �� �����	���� �	�� ������� � .( 	��	� ��������

�����	� ,���� ���� �� ���) �������� �������� ����( .������ ����� ��	�� , ��

� ��	
 �� �	���������� ��	
� ���� - Moodle� "��	�
� ����� ��� � . �� ���� �����

���� �	���	 ����	�� ���
�� ��� ��
�������� �� .

� �������� �	
���)�	��� �	�	�
� 	� ����	
 ������� �� �	�	���� ( �
��� �� 	����

������ 
�� ���� ��
�� �����	 ��
����� �����	��� �	�� ��	
�.

� ��	�� ��� �		�� ������60% �	�	�� �� 
�	 ���	����	 �������� �� �
��� �����	 
	���� 

�	����� 	���	�� ��� ��	
� .

 �����  

�� �����	��� �	��	)������� ���� ,��	 �	���� ���	�� ���	���' ( ��	�� �	����� 	���	�

��	
� �� ��	��� ����� �� ������ ��	��
���.  

��� ���� ������ ���	�� ��	
� �� ���� ���� . ��
� ��	�
 ��� ����� ��	
� �����

 ��
��� ����)Hall.(  

����	��� :50 � 	�� �	�� ���	�� ��� 	�����	
� ����� 
�	��� ��	��� �� . �� ���� ��

 ��� ����� �� ��� �����1 –�	��� ���� �	�� �� ������ ���� ��	�
 �� .

  

����� ����

��� ������ :�������� ��	���

��	�
��	�����

�	��� 		�� �����40%	 
	���� �����3 �33 �	�	�
� 	

�	
���

��	
�

���	���

�� �����



�

����
�������
��������
����������
������
����
�����	
��������������	��	��������
� �

��������	
	��
���	���������	��	�����������
���	�������	��������	�������	��	������
���	�������
���	���	����������	

� ��
��

��!"�#"$#��	
���������
	����&��

��

�������������
�������
�����
�������������������
����
��������������
�������������

����������������*��	��������*�+�������������������������
���������
���	����&����

����������������+��
�������"���������
�	
��������������������������"�+��

��� 	����� ������� ������� ���
��� +�
��� ���
������� ��� �������� ���
�����
��� ����

������������������
��
���+���	��
����������
������
��������	������������������������


�����&��������
������
��+��

��

��������������	������

��&��

��

�����������
���������

����������	������

	
��

����������	����



	

�

����
������������
�����������
��
������
����
�����	
��������������	��	��������
� �

��������	
	��
���	���������	��	�����������
���	�������	��������	�������	��	������
���	�������
���	���	����������	

� ��
	

	

	
���������	�������
��7��

��+����
����������������������
�����������������&������������������
��������
�������+

�� ������ ��� ����� �	����� ������� ������� ��	������<�� ���	����������� ��	� 
��=7�

����	��##<�������	���=����$	�����������
����&����	��$�>�&$�@�����$�A�������
���+��

�����������������������������7��

�+����
��
��"	�����������
�������������������&��	���
����
�����������&�����

��������������+��

$+���	���������
����
��������
�
��+��

B+���	��	�������
��
��������������
�
�����	��
������������&���
�����������

�������������
������
�+��

�������� ��������� ���
�� ��� ���
� ������ ����� ������� ������� +����� &������� �����

���������������������+��

��
���������������������������
�
����������
�+��

��

��+����
�������
��
����
������	������������+�����7������������&������������&�����	���

�
���&���
����������	��*�+���������
����������������
	�����������	+��

��+�����
����
�����	��
���
�����������
����������	��+��

��

	�+��������������������
����������
�����
������+��

��

����������
��7��

�� +� ����	�� ������<� ���@#���
	����=� &��	�� ���
���� ��� ������ �
�������� ��� �� +������

�������
�������������������
����
��
�+��

��+������	�������
�
�C���
���	���������
���
��"��
	��������+��

��+��
���	��������
�����������	����<�����&*	�	����*�+=��

	

	

����
����������������������
��&

������

	�����������
��������������&

�+���

����



Service Engineering, Spring 2010
http://ie.technion.ac.il/serveng2010S

Service Engineering, Science and Management

(or: Queueing-prone Service Networks)

Contents & Assignments

Class 1

Logistics and “some rules of the game”; Who can/should attend this course;
Why study Services in IE&M?
Introduction to Service Engineering.

Introduction to Service Engineering

• Review and Preview of some Readings: On Services, and The Service Economy.

• Introduction to “Service Engineering”.

• Service-nets = Queueing-nets: via examples (consulting) and I.E. projects (production of
justice, queues of ships, operating rooms).

• (Optional) Service Engineering of a Call/Contact Center.

Recitation: Introduction to databases.

HW 1: Reading and Executive Summary
Assignments are both handed out in class and are downloadable from the course’s web site.

This first assignment has several goals: first, to ensure the formation of study-groups as soon
as possible; second, to help you start a weekly procedure of “division of work”, which typically
culminates in the weekly group assignment (the readings can be divided among group members
and then, in a joint meeting, each one can summarize one’s material for the others); thirdly, to
get you acquainted with our text-sources and web site; and finally, to help you start the course
with the conviction that “Queues in Services are Here to Stay”, in fact enough so as to deserve
the attention that they are going to get. All 3 parts of the assignment are due next class.

1. Form a study group.

2. Read the Hebrew syllabus of our course, downloadable at
http://ie.technion.ac.il/serveng2010S/Hebrew syllabus 2010S.pdf

Read Hall (H): Chapter 1, pages 1–18: Introduction.
(There are 13 copies of H at the IE Library, and 5 at the Central Library. My goal is to
have each group check-out a copy on a permanent loan for throughout the semester.)

Read Fitzsimmons J. and M. (FF): Chapter 1, pages 1–18: The Role of Services in an
Economy. (There are 7 1994-edition copies, 2 2nd-edition and 2 3rd-edition copies.)

Read “diagonally” the article “Innovation in Retail Banking”, by Frei, Harker and Hunt,
downloadable from http://iew3.technion.ac.il/serveng2010S/Lectures/Retail.pdf
Focus on pages 13-18 (PC Banking) and if time permits pages 18-28 (Re-Creating a Bank).

1



Also read pages 33-37 (The “New Age Industrial Engineers”, namely the integrators of
Management, Science and Technology.)

All reading materials are also available at the course site
http://ie.technion.ac.il/serveng2010S.

3. Submit, based on the readings, and your personal experience, a typed Executive Summary
(all future assignments will be typed, unless specified otherwise), under the title

“The Future of Queues in Service Systems”.

The first (cover) page should have the title. Below the title, on that same page, list the
names of all group members, accompanied by the following details: Faculty or department,
degree and year of study, concentration and fields of interests; relevant academic experience
(Probability, Stochastic Processes, Programming Languages); work experience (past and
present); a telephone number and e.mail through which each member can be reached.
The second page should start with an Introduction to the report and then, in bullet-point
plus text format, the report itself – brief yet informative. It should be based on a variety
of significant service examples, from both the public and private sectors, with at least
one from IE&M or Technion. In these examples, queues (single or networks) either
play, or should have played, an important role. For each example, assess whether and
how long this importance is likely to prevail, what redesign or technology would take to
eliminate queueing, etc. If possible, try to quantify the amount of waiting involved/saved
(in hours/days/months/years, whatever is most appropriate). Make sure that you have at
least one example (the more the merrier) of a service network, in which queues are either
“here to stay” or they are amenable to creative reduction or elimination.

Readings 1: Service Engineering

• “Service Engineering of Stochastic Networks Background, with a focus on Tele-
Services”, Mandelbaum A.

• Industrial Metamorphosis (on Services and Manufacturing), October 2005: The Economist.

• H. Bullinger, K. Fahnrich, T. Meiren, “Service Engineering”, Technical Report, The
Fraunhofer Institute for Industrial Engineering, Stuttgart, Germany. (The second
source for the terminology “Service Engineering”. In Germany, though, it is used in
a design-context while our use is operations-driven.)

• Service Science: IBM’s Proposal for a New Academic Discipline.

• “Queueing for Toilets - Estimating the Required Number of Toilets Using Queueing
Theory”, McNickle D.

• “Innovation in Retail Banking”, Frei, F.X., Harker, P.T., Hunter, L.W., Report 97-
48-B, Wharton Financial Institutions Center, 1998.
(Defines the New-age Industrial Engineer, and the Integrator of Mangement, Science
and Technolgy (my wording), within the context of developing new banking products.)

• Mevaker Hamedina Report 53B, Year 2000.

• Service Operation: an Example (Bank of America).

• Federal Consortium Benchmarking Study Report. USA, February 1995

• Queueing Methods (Hall), Chapter 1.

• Service Management (Fitzsimmons) Chapter 1

• ”From books on my shelves” (see ”Readings for Introduction to Service Engineering”
on the course web site).
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Queue Management
There is no magic in managing theme parks !

By Peter van Lith - 29-May-2002

Introduction
Many theme parks are suffering from declining attendances. Although studies have been carried out as to
the possible causes for this, not many definite answers have been found. General survey results indicate
however, a very high customer dissatisfaction rate with relation to long waiting times. Therefore many
parks would like to address this issue.

Contrary to what some theme parks would like us to believe, magic is of no assistance in solving this
problem. It does not mean that there are no options. First of all, we must accept the current capacity of the
attractions as fixed. There might be some incidental improvements in the occupancy by better loading
schemes and perhaps by improving on maintenance. The gain expected from these measures may, however,
be marginal.

Because we cannot change the capacity, we must concentrate on visitor flow through the park. That leaves
us with addressing the queues themselves. First of all the queues need to be made more attractive. In
reducing queue lengths there are two things that can be done: Moving the queues in time and relocating
them in space. Although we cannot make them any shorter, we may move them to a different time and/or a
different location. This paper intends to show what may be done about that.

How to get rid of queues
Before we look at ways and means of addressing the problems, let us first consider the queue problem
itself. Several solutions have been proposed over the past few years. The following systems are currently
known by the author:

Name Characteristics

A
dv
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B
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ki
ng

R
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-v

at
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n

C
us

t-
To

ke
n

A
ttr

ac
tio

ns

Disney FastPass Advance booking system. Allows limited
number of customers to reserve for 1
attraction at a time. Tickets are issued.
Separate entry required.

No Yes Ticket 1

Alton Towers Advacne booking system. Tickets are issued Yes Ticket
Lo-Q Electronic device lets customers make a

reservation. System warns when customers
may enter attraction. Separate entry required.

Yes Yes Electr
device

Multiple

Sea World An individualized map is offered with
timetables

No No Map &
Timetable

Multiple

Multi Motions Booking via Internet or computer. Integrated
with Customer Information System.

Yes, Internet Yes Smart
Card,
Tickets

Waiting
Snake

There may be more systems in existence or under development, but what they have in common is that they
aim at arranging some kind of appointment, where the customer is free to spend the waiting-time in a more
meaningful manner, and preferably at a location that is of more benefit to the theme park.

Taken from: http://multimotions.websystems.nl/eng/index.html
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Service Engineering (Science, Management)

Avishai Mandelbaum , Winter 2009

Course Contents

• Introduction to “Services” and “Service-Engineering”

• The Two Prerequisites: Measurements, Models (Operational)

• Empirical (Data-Based) Models

• Fluid (Deterministic) Models

• Stochastic Framework: Dynamic-Stochastic PERT/CPM

• The Building Blocks of a Basic Service Station:

– Arrivals; Forecasting

– Service Durations; Workload

– (Im)Patience; Abandonment

• Stochatic Models of a Service Station

– Markovian Queues: Erlang C/B/A, Jackson

– Non-Parametric Queues: G/G/n, ...

• Operational Regimes and Staffing: ED, QD, QED

• Heterogeneous Customers and Servers (CRM, SBR)

• Stochastic Networks

• Exam
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Operational Research Society - Queueing for Toilets - est... http://www.orsoc.org.uk/about/topic/insight/toilets.htm

1 of 3 11/4/2003 12:02 AM

Queueing for Toilets
- estimating the required number of toilets using queueing theory

Don McNickle

The New Zealand Works Consultancy Services was contracted to study of the
number of sanitary facilities to be provided in buildings, in order to revise the
tables in the New Zealand Building Code. A very extensive data-gathering
exercise to predict occupancy times and demand for various kinds of buildings
was carried out. Simple queueing models proved to be the most appropriate
tools for use to estimate the waiting times that the new standards would
produce. While the aim of the project was to produce consistent standards, a
preliminary analysis indicated the new standards might produce savings with a
NPV of about $80 million.

-oo0oo-

The New Zealand Building Code (Clause G1 Personal Hygiene) requires that
‘appropriate and sufficient numbers’ of ‘sanitary fixtures’ (that is WC’s, urinals,
handbasins) be provided for people in buildings. The Buildings Industry
Authority publishes a document (G1/AS1) which gives tables of Acceptable
Solutions (number and types of facilities) as a means of compliance with the
requirement. The numbers in G1/AS1 had been copied from various pieces of
legislation and other sources over the years, and were known to be often
wildly inconsistent. In 1994 Works Consultancy Services (a state-owned
engineering consultancy with a long tradition of excellent service, since sold to
the private sector) was contracted to revise the G1/AS1 tables. They in turn
approached me for help with data analysis and modelling the delays that
various numbers of facilities would produce.

Most countries have some kind of standards like these, and there have been a
number of attempts, usually based on queueing models, to put them on a
scientific footing. We found reports from Canada, the UK, Australia, and the
USA. A review of these showed that although there had been some good
studies (see, for example, Davidson and Courtney (1976)), these either
covered too few types of building or were not exhaustive enough to produce
comprehensive standards. We also had a sneaking worry that toilet habits
might vary from country to country, so it was decided to carry out a complete
analysis for New Zealand.

Collecting and analysing the data

Data collection started in 1994. Works Consultancy staff collected data from
thirteen types of buildings, including office buildings, schools, theatres,
swimming pools and shopping plazas. 27 locations were surveyed, and

3



Service Engineering (of Call Centers):
15 Years History, or “A Modelling Gallery”

1. Kella, Meilijson: Practice ⇒ Abandonment important

2. Shimkin, Zohar : No data ⇒ Rational patience in Equilibrium

3. Carmon, Zakay: Cost of waiting ⇒ Psychological models

4. Garnett , Reiman; Zeltyn : Palm/Erlang-A to replace Erlang-

C/B as the standard Steady-state model

5. Massey, Reiman, Rider , Stolyar: Predictable variability ⇒
Fluid models, Diffusion refinements

6. Ritov; Sakov , Zeltyn: Finally Data ⇒ Empirical models

7. Brown, Gans, Haipeng , Zhao: Statistics ⇒ Queueing Science

8. Atar, Reiman, Shaikhet ; Gurvich , Armony: Skills-based rout-

ing ⇒ Control models

9. Nakibly , Meilijson, Pollatchek: Prediction of waiting ⇒
Online Models and Real-Time Simulation

10. Garnett : Practice ⇒ 4CallCenters.com

11. Zeltyn : Queueing Science ⇒ Empirically-Based Theory

12. Borst, Reiman; Zeltyn : Dimensioning M/M/N+G

13. Kaspi, Ramanan: Measure-Valued models and approximations

14. Jennings ; Feldman , Massey, Whitt; Rosenshmidt : Time-

stable performance

15. Khudyakova : IVR/VRU

7



Introduction to “Services”

U.S. Employment by Sector, 1850 - 2000+
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Manufacturing

Agriculture

Economic/Society Development (Fitzsimmons, Chapter 1):

Dominant Activity, Human Factor, Technology.

• Pre-industrial: Agriculture, Mining; Muscle; Hand-tools.

• Industrial: Production; Technical; Machines.

• Post-industrial: Services; Intellectual; Information.
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Scope of the Service Industry

• Wholesale and retail trade;

• Government services;

• Healthcare;

• Restaurants and food;

• Financial services;

• Transportation;

• Communication;

• Education;

• Hospitality business:

• Leisure services.

We focus on:

• Function: Operations (vs./plus Marketing, IT, HRM,...)

• Dimension: Accessibility, Capacity (vs. RM, SCM,...)

• Modelling Framework: Queueing Theory (plus Science)

• Application: Call/Contact Centers (Healthcare,...), which

play an important role in most of the above.

10
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Services: Subjective Trends

”Everything is Service”

Rather than buying a product, why not buy only the service

it provides? For example, car leasing; or, why setup and run

a help-desk for technical support, with its costly fast-to-obsolete

hardware, growing-sophisticated software, high-skilled peopleware

and ever-expanding infoware, rather than let outsourcing do it

all for you?

“Data; Technology and Human Interaction

Far too little reliance on data, the language of nature, in

formulating models for the systems and processes of the

deepest importance to human beings, namely those in

which we are actors. Systems with fixed rules, such as physical

systems, are relatively simple, whereas systems involving human

beings expressing their microgoals . . . can exhibit incredible com-

plexity; there is yet the hope to devise tractable models through

remarkable collective effects . . .

(Robert Herman: ”Reflection on Vehicular Traffic Science”.)

Fusion of Disciplines: POM/IE, Marketing, IT, HRM

The highest challenge facing banks with respect to efficient and ef-

fective innovation lies in the “New Age Industrial Engineer”

that must combine technological knowledge with process design in

order to create the delivery system of the future.

(Frei, Harker and Hunter: ”Innovation in Retail Banking”).
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Service Characteristics and their
Operational Implications

• IBM, Microsoft, GM, Amazon, Electric Companies,

IE&M: is it Manufacturing or Service ?

⇒ Most products (eg. Software, Car) have service-components

and vice-versa (eg. Supermarkets, Telecoms (Cellular)).

• Product = Process in which Customers are Co-Producers

⇒ Careful design of the process and the service environ-

ment (eg. banks, phone-waiting).

• Services are Intangible ⇒
- How to measure Service-Quality? Improvements?

- How to patent a Service?

- How to export a Service?

• Services are Perishable, hence (typically) can’t be invento-

ried (e.g. empty plane-seat, idle tele-agent.) ⇒
- Careful design, planning and management of resources/capacity;

- Revenue Management;

- Possible analogues of inventory in Services?

• Services are Heterogeneous: Customers are Multi-Type

and Service-Providers are Multi-Skilled ⇒
- Customization, in fact often “Mass-Customization,” required;

- Matching Types-Skills is central (eg. Professional Services).

• Service “are” Stochastic ⇒ Stochastic Processes.

12



Service-Engineering

Goal (Subjective):

Develop scientifically-based design principles (rules-of-thumb)

and tools (software) that support the balance of service quality,

process efficiency and business profitability, from the (often

conflicting) views of customers, servers and managers.

Contrast with the traditional and prevalent

• Service Management (U.S. Business Schools)

• Industrial Engineering (European/Japanese Engineering Schools)

Additional Sources (all with websites):

• Fraunhofer IAO (Service Engineering, 1995): ... application

of engineering science know-how to the service sector ... mod-

els, methods and tools for systematic development and design

of service products and service systems ...

• NSF SEE (Service Enterprise Engineering, 2002): ... Cus-

tomer Call/Contact Centers ... staff scheduling, dynamic pric-

ing, facilities design, and quality assurance ...

• IBM SSME (Services Science, Management and Engineering,

2005): ... new discipline brings together computer science,

operations research, industrial engineering, business strategy,

management sciences, social and cognitive sciences, and legal

sciences ...

14
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technology is used to simplify the majority of the jobs, to make them easier to learn and,

therefore, to make turnover less costly.  Only the high value-added, personal banking jobs have

access to the broad range of information that might be useful in generating sales leads and

opportunities.

In order for either model to function effectively, those responsible for designing IT must

understand not only the purposes of the technology, but the capabilities and propensities of the

workforce, and the likely effects of different choices in technology on employee and customer

behavior.  Further, IT staff must be able to assess the likely effects of different configurations of

technologies and employment systems if they are to be able to contribute to strategic decisions

around the deployment of IT.

Thus, our results are very consistent with Osterman’s (1996) conclusion that “...  as IT

Capital prices fall, production becomes increasingly information-worker intensive.” Our results

seem to confirm this: banks have over-invested in IT capital, and investment in IT labor has

become necessary.  Further, IT labor is the most profitable of all four types of investment--IT and

non-IT capital and labor available to the bank.  That is, the biggest challenge facing banks with

respect to efficient and effective innovation lies in the management of the “New Age Industrial

Engineers” that must combine technological knowledge with process design in order to create the

delivery systems of the future.

That is, the biggest challenge facing banks with

respect to efficient and effective innovation lies in the management of the “New Age Industrial

Engineers” that must combine technological knowledge with process design in order to create the

delivery systems of the future.
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Figure 11.  Expanded Relationships for Innovation

The role of the systems integrator is crucial for the future of retail banking.  Frei, Harker

and Hunter (1997), in summarizing their various analyses of retail banking efficiency based on the

dataset described in the Appendix, paints a picture of what makes an effective bank.  The good

news (or bad news, depending on your perspective), is that is there is simply no “silver bullet”, no

one set of management practices, capital investments and strategies that lead to success.  Rather,

it appears that the “Devil” is truly in the details.  The alignment of technology, HRM, and capital

investments with an appropriate production “technology” appears to be the key to efficiency in

this industry.  To achieve this alignment, banks need to invest in a cadre of “organizational

architects” that are capable of integrating these varied pieces together to form a coherent

structure.  In fact, several leading financial services firms have realized the need for such talents

and are investing heavily in senior managers from outside the industry (most notably, from

manufacturing enterprises) to drive this alignment of technology, HRM, and strategy.  The

challenge, therefore, is not to undertake any one set of practices but rather, to develop senior

management talent that is capable of this alignment of practices.

While this alignment may be a problem for those currently in the industry, a longer-term

and broader perspective may ask, “So what?” With the increasing deregulation of the financial

services industry, those that are capable of successfully aligning business practices will succeed,

and others will perish.  In the end, the results reported herein have nothing to add to the current

policy debates concerning the future of this industry.  The problem with this argument is that, with

the rapid pace of evolution in the banking industry fueled by deregulation, technological

innovation, and changing consumer tastes create a complex dynamic system.  The many and

varied future scenarios concerning deregulation and technological innovation lead to the inability

The role of the systems integrator is crucial for the future of retail banking. 

the “Devil” is truly in the details. The alignment of technology, HRM, and capital

investments with an appropriate production “technology” appears to be the key to efficiency in

this industry. 
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 מענה טלפוני קולי מחו
 לשעות הפעילות ביחידות

 מהיחידות שנבדקו לא היה לאחר סיו� הפעילות מענה קולי המודיע על שעות קבלת הקהל �52%ב
א� על פי שנית� ,  לא היה מענה המודיע על שעות קבלת פניות טלפוניות ביחידה�42%וב, ביחידה

 . היה לספק שירות זה בעלות קטנה מאוד

 

 

 איכות המענה הטלפוני ביחידות 

 פניות יזומות שעשה 429משרד מבקר המדינה בדק את איכות המענה הטלפוני ביחידות באמצעות 
 .ליחידות

58%Ï ˙ÂÈ�Ù‰Ó ÏÏÎ Â�Ú� ‡ . ˙ÂÎ˘ÏÏ ‰ÈÈ�Ù· ‰�È„Ó‰ ¯˜·Ó „¯˘Ó È„È ÏÚ ‰ÏÚÂ‰ ‰Ê ÈÂ˜ÈÏ
ÔÈÒÂÏÎÂ‡‰ Ï‰�ÈÓ , ˙¯·ÁÏÂ Â˜„·�˘ ÈÓÂ‡Ï ÁÂËÈ·Ï „ÒÂÓ‰ ÈÙÈ�ÒÏÂ ÈÂ˘È¯‰ Û‚‡ ÈÙÈ�ÒÏ

˘ÈÓÏÁ , ˙�Î˘Ó ‰¯·ÁÔÂÎÈ˘‰ „¯˘Ó ¯Â·Ú È¯Â·Èˆ ¯ÂÈ„· ÚÂÈÒÏ ÌÈ‡ÎÊÏ ˙Â¯È˘ ˙�˙Â�‰. 
 ËÒÂ‚Â‡· ÌÈ�Â˘ ÌÈ„ÚÂÓ È�˘·2002 ,˘Ú� Ì‰·˘ ÏÂÎ‰ ÍÒ· Â162 ˙Â¯˘˜˙‰ ˙Â�ÂÈÒÈ� 

·È·‡ Ï˙· ÔÈÒÂÏÎÂ‡‰ Ï‰�ÈÓ ˙ÂÎ˘ÏÏ ,ÔÂÏÂÁÂ ˙Â·ÂÁ¯ , È˘Â�‡‰ ‰�ÚÓ‰ ˙ÂÚ˘ ÍÏ‰Ó·
˙ÂÎ˘Ï· ,· ‰�ÚÓ Ï·˜˙‰-4 „·Ï· ˙Â�ÂÈÒÈ� )2.5% .(ÒÂÙ˙ ÏÈÏˆ Ï·˜˙‰ ˙Â�ÂÈÒÈ�‰ ¯˙È· .

 ÏÎ·30ÔÂÏÂÁ· ÈÂ˘È¯‰ Û‚‡ ÈÙÈ�ÒÏ ˙Â¯˘˜˙‰‰ ˙Â�ÂÈÒÈ�  ,„Â„˘‡Â ‰ÂÂ˜˙ Á˙Ù , ÍÏ‰Ó·
ÌÈÙÈ�Ò‰ Ï˘ È˘Â�‡‰ ‰�ÚÓ‰ ˙ÂÚ˘ ,‰�ÚÓ ÏÎ ‚È˘‰Ï ‰È‰ Ô˙È� ‡ÏÂ ÒÂÙ˙ ÏÈÏˆ Ï·˜˙‰3 . 

·-45%ÌÈÏ˘Â¯È· ÈÓÂ‡Ï ÁÂËÈ·Ï „ÒÂÓ‰ ÈÙÈ�ÒÏ ˙Â¯˘˜˙‰‰ ˙Â�ÂÈÒÈ�Ó  , ÔÂÏ˜˘‡Â ·È·‡ Ï˙
‰�ÚÓ Ï·˜˙‰ ‡Ï .91% ‡Ï ˘ÈÓÏÁ ˙¯·Á· Ë¯Ù· ÏÂÙÈË‰ Û‚‡Ï ˙Â¯˘˜˙‰‰ ˙Â�ÂÈÒÈ�Ó 

Â�Ú�4 . 

�˘ ˙Â¯˘˜˙‰‰ ˙Â�ÂÈÒÈ� ÍÂ˙ÓÂ�Ú ,·-46%‰�ÚÓ‰ ˙ÂÎÈ‡· ÌÈÈÂ˜ÈÏ ÂÏÚÂ‰ ˙Â�ÂÈÒÈ�‰Ó  . ÍÎ
Ï˘ÓÏ ,·-26% ‰È‰ È˘Â�‡ ‰�ÚÓ ˙Ï·˜ „ÚÂ ˙Â¯˘˜˙‰‰ Ú‚¯Ó ‰�˙Ó‰‰ Í˘Ó ˙ÂÈ�Ù‰Ó 
 ÍÂ¯‡- 2-10˙Â˜„  .‰ÏÚÂ‰ ˙ÂÈ�Ù‰Ó Ú·¯ÎÏ ‰�ÚÓ· , ‰˙�Ú� ‡Ï ‰Ï‡˘�˘ ‰Ï‡˘‰ ÈÎ

ÈÚÂˆ˜ÓÂ È�ÈÈ�Ú È˙Ï· ÔÙÂ‡· ‰˙�Ú� Â‡ ÔÂÙÏË· .34%ÚÏ Â�ÙÂ‰˘ ÌÈ�ÂÙ‰Ó  ‰„ÈÁÈ· ¯Á‡ „·Â
 „·ÂÚ Â˙Â‡Ó ‰�ÚÓ ˙Ï·˜Ï ·¯ ÔÓÊ Â�È˙Ó‰ ‰�ÚÓ ˙Ï·˜Ï)2-10˙Â˜„ ( ,20% ÌÈ�ÂÙ Ì˙Â‡Ó 

ÌÈ‡˙Ó‰ „·ÂÚ‰ Ï‡ Â�ÙÂ‰ ‡Ï . 

בפנייה לסני� המוסד לביטוח לאומי באשקלו� , לדוגמה, כ�. בבדיקה הועלו ממצאי� נוספי�
ת באמצעות הקשת מספר לא נית� לקבל מענה בלי להזדהו) באמצעות המוקד הטלפוני הארצי(

למשרד מבקר הסני� מסר . תעודת הזהות ולא נית� לקבל בטלפו� מידע בנושא נפגעי פעולות איבה
א� מתעלמי� , ג� ללא הזדהות, כי נית� לקבל מענה ממוקד� בשעות שבה� יש מענה אנושי, המדינה

 מ� הראוי כי כי, משרד מבקר המדינה העיר לסני�. ארבע פעמי� מהבקשה הטלפונית להזדהות
בסני� המוסד לביטוח ; במירכזת יינת� למתקשר מידע על האפשרות לקבל מענה אנושי ללא הזדהות

__________________ 

יצוע פעולות הנוגעות לחלק המאפשר קבלת מידע וב, למשרד הרישוי מוקד טלפוני ארצי ממוחשב 3
 מהנשאלי� בסקר 83%ואול� . ובכלל� חידוש רישיונות רכב ונהיגה, מהשירותי� שהמשרד נות�
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 . שירותי� אלה בלא לבוא ליחידות
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ÏÏÎ Â�Ú�. 58%Ï ˙ÂÈ�Ù‰Ó ‡
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