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LEAN MANUFACTURING TOOLS:  AN APPLICATION IN SERVICE OPERATIONS.
ABSTRACT:

This work considers concepts of Lean Manufacturing in service operation systems, of the service factory type, and the observed result is an increase in productivity. The resulting concept in transferring Lean Manufacturing Concepts to Service Operations is known as Lean Service. The main characteristics are: decrease in losses during the process of customer service and the use of technology to support employees. Case studies are focused on companies known as call centers.
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1. Introduction.
This work aims to use the knowledge and concepts of manufacturing production systems in service operations, which is described in the literature as Lean Service. The main concepts of Lean Manufacturing, which are already used by Production Engineering, considered in this study are the methods of identification and reduction of losses. 
Manufacturing is defined as production systems in which the basic operation results in change in the shape or composition of resources. The literature shows a variety of programs dedicated to improvements in manufacturing productivity since the 1920s . This process began with Taylor’s and Ford’s concepts, and in the 1950s with Toyota Production Systems (TPS). This stage was followed by the concepts of Total Quality Control (TQC) and Total Productive Maintenance (TPM) and recently by the Theory of Constraints (TOC), Lean Production and Six Sigma. In manufacturing there are tangible products and defined standards which facilitate comparison and verification of conformity with specifications.
Services are recognized, basically, as a group of operations with change the state of someone or something. The interest in studying improvements in service productivity is very recent. It dates from the 1970s and the first academic works were proposed by Levitt (1972). 
This change in focus of academic works coincides with a strategic change of companies, which were using their core competences to achieve project and marketing excellence, and thus gradually abandoning the search for operational excellence (mainly manufacturing). Companies started to transfer this kind of production system to countries with competitive advantages in labor costs, raw material availability and flexibility in environment control among others (Fleury, 1995).
In services, the evaluation process has its own characteristics which make the activity more complex than its equivalent in manufacturing. This characteristic can be shown by the following points: intangibility, impossibility of touching stocking services; simultaneity between production and consumption; complexity in the client’s evaluation of the service. Therefore, it is possible to make good use of many concepts employed in productivity, especially reduction of losses and unnecessary processing, delay, storing, transport and inspection.
2.
Bibliographical Review.

This work considered and analyzed the tools which could be used in the process of optimizing service operations. These tools are useful because they are able to increase the velocity of services provided and, as a consequence, service productivity. As a result, these tools mean an increase in client satisfaction since customers receive rapid and simple services which meet their basic necessities. These engineering tools and their applications in the service sector are pointed out below.

2.1.
Lean Service Concept.

Lean Service can be defined as a service operation system which can be standardized and is constituted only by activities which generate value to the client, with focus on what is intangible and explicit, and aiming to meet client expectations of quality and price.

Aspects considered intangible and explicit can be observed through the human senses during service provision, like: cleanliness, temperature, comfort, smell, light, color codes, noise and voice tone among others. These intangible aspects are recognized in tangible products which are part of the service and permit service provision.

Aspects considered as intangible and implicit are constituted by psychological aspects, which appear during service provision and, thus, are difficult to define, standardize and measure. In this way, the objective of Lean Service is to reduce time losses related to operations which are not observed by the clients or operations that do not belong to the “moment of truth”. The moment of truth represents all the period of contact with the client (front office) and, thus, the real moment of providing the service. 

To make this contact as adequate as possible, many back office operations must be conducted out of this contact moment. So companies which aim to provide a lean service have to optimize their back office and front office operations so as to provide activities which aggregate value to client expectations. This idea can be simplified through the following figure:

[image: image1.emf] 




Figure 1: Focus of Lean Service
Another important point in the application of Lean Service is that technology must support (but never substitute) service operations and the client should accept the use of technology as an alternative to personal contact.
2.2
Quality in Service.

It is difficult to control quality in services because it is complex to evaluate service quality, since it is a product and a process simultaneously. According to Garvin (1992), it is possible to identify five main approaches or focuses to define quality: transcendental focus from Philosophy, economic focus, user focus, operation and marketing focus and value creation focus from operations management 
.

If these differences are compared and related to Lean Service, it is observed that quality can be understood as “adequacy to the use” by the client and that “this conformity presents an acceptable price”. Once the client’s basic necessity is identified, it is enough to provide a service level which is able to meet client expectations. This quality can be expressed by:

Quality  =  Achieved by the Operation     ≥   1  (Client satisfaction)

                   

Client Expectation

However, it is important to consider that lean service aims to achieve this general index equal to one, since its objective is to provide a service as it was expected, neither more nor less. Thus, it can be verified in the market that if client expectations increase, the service provided by the operation must also increase. 
2.3.
Standardization in Services.

There is a distinction between “it cannot be standardized” and “it is more difficult to standardize”. The establishment of standards in non-repetitive operations is more difficult but the process of controlling the quality of any process is only possible if there are established standards. In more complex and personalized services, it can be observed that many others accessory services are offered in addition to the client’s main desire. This results in the concept of “Servilism.”
From the point of view of Lean Service, standardization is an essential element to guarantee quality in service operations and can be obtained by making use of the methods considered above. Standardization guarantees that client expectations are met precisely. In this way, the client receives a previously known service level, which is characterized in these cases by simplicity in the offer. The aim is to achieve the client’s main objectives. 

Nevertheless, there are more complex services which are more difficult to standardize. In a scale of Service Complexity (see the following picture), Lean Service can only be applied to a determined initial stage in this scale (Figure 2). From the moment that standardization cannot be applied, it is not possible anymore, considering the Lean Service concept, to provide a simple service that meets client expectations. 
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Figure 2: Lean Service Application Limit.
2.4.
Other Concepts of Loss Reduction Applied to Lean Service.

In this study we considered other concepts of Loss Reduction. They are described in Table 1:

	Concept
	Lean Production
	Lean Service

	Delay
	Parts waiting to be processed
	Client waiting to be served

	Processing time
	Part being processed
	Client being served

	Productivity
	Result related to resources used
	Result related to resources used

	Defect elimination
	Loss of time and material
	Loss of time and quality in service provision

	Trade off: Efficiency X Flexibility
	The aim is to combine production efficiency with product variety
	The aim is to combine service efficiency with quality and variety in services provided.

	Client involvement
	Client makes suggestions about products
	Client is involved in service project. Client also makes suggestion.

	Employee training
	Employees are trained to improve production quality
	Employees are trained to serve clients.

	Production Flow
	Production Flow and JIT
	Information flow and time out

	Elimination of Losses with stock
	Stock reduction of intermediate products
	Reduction of clients waiting in lines


Table 1: Lean Manufacturing X Lean Service

It can be verified that each tool from Lean Manufacturing has a potential application in Lean Service. Table 2 shows applications of theses tools based on bibliographical review and study analysis. 
	Tool
	Description

	Preprocessing
	Pre-service or preparation to execute service

	Automation of standardized processes
	Voice recognition and units of audible answer

	Prioritization of activities
	Pareto Principles applied to a particular variable of service.

	Service standardization
	Standardized service through variables such as time, number of words, predetermined terms. 

	Reduction of process inspection
	Use of supervision techniques in services provided online or at distance

	Pay for performance
	Variable pay based on indicators of productivity.

	Poka Yoke
	Defect-proof device applied to support customer service.

	Information Technology
	Use of technology to support customer service

	Incidence Matrix
	Data crosscheck to identify essential elements in an activity.

	Product Project
	Installations and products designed to speed up service provision/operations.

	Voice Recognition
	Humans are substituted by machines in client identification and service.

	Flexibility
	Capacity to adapt quickly to variations in demand


Table 2: Lean Service Tools.

3. Critical Analysis of Bibliographical Review:
In this section our aim is to evidence those tools already being used to improve quality and productivity, generally used in manufacturing considering Lean Manufacturing concepts, and analyze their applicability in improvements of quality and productivity in service provision/operations, according to Lean Service concepts.
Considering the bibliographical review, it was possible to conclude that:
a) Lean Service is applicable in service operations that are easy to standardize.

b) Quality is focused on “adequacy to the use” and “conformity to client expectations in an acceptable price”.

c) Focus on catering for intangible and explicit aspects during service provision.

d) Client should accept the use of technology during service provision.

e) Technology should support but never completely substitute human contact, if technology is used in an adequate way.

f) Losses in service provision can be understood as any interruption in the process of client contact in the front office. It means situations when an employee interrupts the service to carry out tasks that the back office should be in charge of.

g) Tools utilized to reduce losses in manufacturing can be applied to loss reduction during service provision.

4. Case Studies.
In this study, we considered three companies known as call centers. The results are shown in these three tables below:
	CASE STUDY 1

	Tool
	Application in the Case Study

	Main characteristics of the company considered
	Multinational company that provides services for projects of customer service operations for call center companies. The clients of this company, the call centers, aim to achieve a level of standardization that permits increases in productivity and decreases in costs. Related to customer service, these clients look for reductions in the variability of sentences said by the operators through standardization of proceedings. 

	Pre-Processing
	The main technique to achieve standardization is the utilization of a service filter. The purpose is to use software as much as possible before the client is put through to an attendant, known as REP (Call Service Representative). Simpler services are easily standardized and can be provided using self-service or internet.

	Prioritization of Service
	The software used to support this tool must consider the ABC Curve Concept to support the decision between automatic or personalized service. This software is able to trace out an ABC curve and verify the necessity for personal service. In an analogous way, the system is able to identify VIP clients during the service process, which allows attendants to change strategies in real time.

	Automation of Standardized Processes
	For usage in telephone companies, the software permits automatic charging of phone calls and also automatic debit of these calls and respective bills. In the latter situation, the software sends messages to clients and, if necessary, also sends messages to agencies in charge of credit protection. This means that standard proceedings of the systems are used as much as possible. 

	Poka Yoke 
	This software presents a characteristic that helps to reduce processing time or service time: the REP has a single screen, which prevents the operator from losing time operating the screen. This resource can be defined as a Poka Yoke device since this characteristic helps the operator to reduce errors. This software can also substitute others since it makes the process of operating with information easier. It also reduces errors and confusions in the processes of opening and closing screens.

	Summary
	This case study allows the conclusion that there is a natural tendency for companies to standardize their proceedings. Despite the limitation and alienation that can be caused to the operator, the application of Lean Service is only possible for companies which look for standardization and simplification of proceedings. Only then is it possible to improve productivity in services and offer them as fast and consistently as possible.


	CASE STUDY 2

	Tool
	Application in the Case Study

	Main characteristics of the company considered
	This company is a retail commercial bank with headquarters in Sao Paulo. This bank has call centers in Sao Paulo and Rio de Janeiro to serve clients via phone. Services provided are related to information about the client’s account and investments. Analyses show that 70% of all services are operated/provided by an URA and only 30% by an operator. This shows that the client accepts the use of technology.

	Prioritization of Service 
	Analyzing recorded talks to clients, the bank could observe that there are some patterns in the requests made by clients and the operators’ answers. Therefore, standardized proceedings were developed and sentences were condensed to transmit the basic and necessary content. This bank reinforced that this material should be used as a guide and should not be rigid. This material should be flexible to adapt to client necessities.

	Pre-Processing 
	Percentages of services required to the call center are analyzed each semester and the concepts of ABC curve are applied to decide which services should be provided by URA. The result is that 70% of calls should be taken by URA and 30% by the operator. Another application of pre-processing is when the software displays on the operator’s screen all the information referring to the client that is being served. This reduces back office time to prepare the screen.

	Information Technology
	The use of URA shows savings in labor resources. Another source of cost reduction comes from the redirection of calls to States with cheaper taxes. In this way, the software redirects cell phone calls to the call center located in Rio de Janeiro, since taxes in this State are cheaper.

	Poka Yoke 
	To reduce the number of errors in the system, all relevant information to provide the service are available in a single screen. This reduces possibilities of error during opening and closing of screens.

	Summary
	It is possible to verify, according to this case study, that the application of Lean Service tools reduced waste of time in the process of client service. This reduces interruptions in the front office in order to carry out back office tasks. We also conclude that technology can be considered an important support, since clients accept this use.


	CASE STUDY 3

	Tool
	Application in the Case Study

	Main characteristics of the company considered
	This is a retail company of computer products located in Sao Paulo. It is one of the biggest distributors of Intel products and it has significantly increased the number of employees and sales. We verified that the company utilizes two characteristics of Lean Service: it increased the focus on client and seeks for the identification of bottlenecks in all the process. This is done since the order is released until the product is delivered to the client.

	Pre-Processing
	Through the identification of clients through their phone calls, this new system is able to automatically redirect the client’s official record and the personalized price list to the operator. This reduced service time and generated more agility and efficiency in the service process.

	 Automation of Standardized Processes and Information Technology
	In the beginning, the company was not able to serve more than five clients via phone. Using this new system the company is now able to identify a great number of simultaneous phone calls (pre-processing). It is also able to automatically redirect clients to sellers. The company also adopted a call back system for clients that could not be served because the line was busy, sending them a standard message (automation). In this way, the company could increase client satisfaction through the identification of a bottleneck that was limiting the service. This new change drastically reduced the waiting time of clients on the phone.

	Attendance Standardization 
	Over Fly concept was adopted to increase service capacity. This allows clients to make their order using the company’s site. These online orders can also be renegotiated with a seller using the same site. This reduces waiting time for clients and contributes to service quality via phone.

Before this new system, the information service was provided via phone by the operator. These operators were also in charge of redirecting the client to the information section or sales section. 

	Decrease in Inspections
	Another tool used to reduce waste is a technique known as “blowing”, in which the supervisor can verify service adequacy. It is possible to inspect in real time the employees that are on the phone, and this reduces inspection time. This is a pro- active inspection which substitutes reactive inspection. 

	
	


5. Results and Discussion.
This table below summarizes the implementation of Lean Service tools observed in the case studies.
	Company
	Bottleneck
	Reduction Type
	Before
	After

	Commercial Bank
	Bank Phone
	Processing Time by the operator
	Alfanumerical Password (typed by the operator)
	Numerical password (typed by the client using the computer keyboard)

	Credit Card Administrator
	Customer Service
	Processing Time by the operator
	Operator typed the credit card number
	Client types the credit card number

	Computer Company
	Customer Service 
	Waiting and service time
	Operator used to redirect client to the desired section
	The redirection is done by the client using the system

	Computer Company
	 Customer Service
	Waiting and service time
	Information was given by the operator via phone
	System gives the information.

	Computer Company
	Telephone
	Waiting time (reduction of queues)
	There were people waiting to be served via phone
	Automatic Redirection of calls and redial.

	Computer Company
	Employee and Service Inspection 
	Inspection Time
	Reactive Inspection (after sales)
	Pro-active Inspection (“blowing” in real time)

	Computer Company
	 Service Time
	Service Time
	Attendant used to look for the identified client’s data
	Automatic redirection of specific data by software

	Computer Company
	Practicity and waiting time
	Waiting time
	Client used to negotiate via phone
	Client negotiates and buys using the Internet (Over Fly)

	Telephone Company
	Information Service
	Waiting time
	The telephone number was said by the operator
	The telephone number is informed by the system


Table 3: Lean Service Tools used in the Case Studies.

Considering the Bibliographical Review and the three Case Studies we could define the results of transferring Lean Manufacturing Concepts to the Service Sector. This is known as Lean Service. This is an exploratory study and we recognize that many aspects have to be analyzed in more depth. Nevertheless, we verified the applicability of tools used in manufacturing to reduce losses. It can be validated by  reductions of losses in service provision/operations.
Analyzing the manufacturing process and services, considering Production Engineering concepts, we verified that the activities that aggregate value to the client are demonstrated in two processes.. It is important to interpret each one of the concepts generally applied to manufacturing and discuss them when considering service operations. The second result is the validation of these manufacturing tools when considering service operations. Its means that this work also aimed to verify how these tools related to losses could be applied to services. In the case studies considered and analyzed, these tools were applied and the results in terms of productivity and quality could be validated in the client service process.
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