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ABSTRACT
This article compares the Quick Response Manufacturing and Time-Based Competition methodologies and 

identifies their similarities and differences. This investigation deepens our understanding in terms of Quick Response 
Manufacturing pursuing a theoretical framework for applications in Brazilian companies. Data was collected from pub-
lications aimed at presenting and discussing the tactics and approaches of the methodologies. Similarity and difference 
classification tables are presented. The results reveal that 67% of all approaches compared were classified as analogous 
and 19% were not analogous. In addition, 14% of approaches presented the non-existence of similarities. 
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1. INTRODUCTION

The Quick Response Manufacturing (QRM) methodology 
was developed by professor Rajan Suri in 1998 (Godinho et 
Veloso, 2013). Suri (1998) defines QRM as a company-wide 
strategy focusing on lead time reductions. In addition, QRM 
is a reshaping of Time-Based Competition (TBC) for man-
ufacturing companies, establishing a new dimension of 
competition. According to Suri (1999), QRM means rapidly 
delivering customized products from an external perspec-
tive, internally reducing lead times, improving quality and 
lowering costs. QRM enhances the improvement programs 
already in place in companies, working to eliminate the dys-
functional variability caused by errors and deviations in the 
processes. It explores the strategic variability based on the 
demand variation (Suri, 2010c; 2011).

TBC was first used by George Stalk in the 1980s. At that 
time, it referred to a strategy based on time. Such a strate-
gy aims to reduce the response time to customer demands 
through lead time reductions related to product develop-
ment and the delivery cycle (Hum et Sim, 1996). Stalk et 
Hout (1990a) mention that a company only becomes time-
based by developing superior insight into what is customer 
values and, once this information is collected, they build the 
company around it. 

Stalk et Webber (1993) mention that a company passes 
through three stages to successfully use the time strategy. 
In Stage One, the management team discovers the power of 
time. In Stage Two, the company, as a whole, discovers the 
power of time to unleash the innovation. And in Stage Three, 
the company uses the time to serve the customers according 
to their needs. According to Blackburn (1992), the response 
time to the customer is a key competitive advantage. Stalk 
(1992) states that the competitive advantage is a combina-
tion of the structural positioning and the focus on building 
capabilities. The advantages of competition include: higher 
prices, a larger market share, better customer services and 
productivity improvements (Helms et Ettkin, 2000). 

Godinho et Veloso (2013) evaluated the literature on 
competition based on time methodologies and their correla-
tions. The authors draw attention to the gaps in the quanti-
tative research. These gaps include: lack of utilization princi-
ples, lot size, performance measurements and the practical 
application of the concepts and principles of the methodol-
ogies. Emboava et Cardoso (2016) discussed the relationship 
between the concepts and principles of Lean Manufactur-
ing, TBC and QRM (Figure 1).

Emboava et Cardoso (2016) verified that Lean Manufac-
turing, TBC and QRM are convergent. They then underlined 
the common purpose of changing the traditional model of 
the organizations by focusing on creating a competitive ad-

vantage. The authors concluded that QRM, based on the 
relationship between the concepts and principles of the 
methodologies, is a proposal of the evolution from TBC. Its 
principles are grounded in Lean Manufacturing. It is aimed 
at reducing time, eliminating waste and increasing resource 
availability.

                                       
                                         Lean Manufacturing      
                                  Time-Based Competition
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The Power of Time x x x x
Organization Structure x x x
Sytem Dynamics x x
Entreprise-wide application x x x x

Lean Manufacturing TBC

Figure 1. Relationship between the concepts and principles of 
lean manufacturing, time-based competition and quick response 

manufacturing
Source: Emboava et Cardoso (2016)

Consequently, the primary aim of this article is to com-
pare QRM and TBC by identifying their similarities and differ-
ences in regard to the approaches used by both methodolo-
gies. This article is one part of a research project intended at 
deepening the understanding in terms of QRM applications 
in Brazilian companies that are pursuing a theoretical initial 
framework. The rest of this article is structured as follows: 

i. Section 2 presents the research methodology;

ii. Section 3 presents the theoretical reference, the 
structure of the QRM tactics and their respective ap-
proaches, as well as the comparison process;

iii. Section 4 illustrates the results of the relationship 
between the QRM and TBC approaches, the com-
parison process, and the analysis of the similarity 
between the approaches; and

iv. Section 5 presents the conclusions and recommen-
dations for future research.

2. RESEARCH METHODOLOGY

This section is aimed at presenting the methodological 
framework of the research process. It also provides the con-
text. According to Kauark et al. (2010), the research type 
categorizes the methodological framework of the investi-
gative strategies. Morgan et Smircich (1980) state that the 
methodology is related to the research objectives. Figure 2 
illustrates the methodological framework of this article.
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 Approach: Qualitative

 Nature: Basic

 Objective: Exploratory

 Procedure: Bibliographic

Figure 2. Methodological Framework
Source: The authors own

According to Gerhardt et Silveira (2009), research can be 
quantitative and/or qualitative. Qualitative research is con-
cerned with understanding the topic in question, instead of 
the quantity of the data. The present article is conducting 
a qualitative study that compares and classifies the level of 
similarity between QRM and TBC. This basic study is focused 
on increasing the knowledge on the methodologies using a 
theoretical analysis, without concern to create or build solu-
tions for a specific problem and/or application.

Gil (2008) states that three classifications of objective 
research exist: exploratory, descriptive and explanatory. Ex-
ploratory research is based on the material already existing, 
such as books and scientific research. This article is an ex-
ploratory study on QRM and TBC, seeking to increase the 
knowledge on time-based methodologies. Data is collected 
from bibliographic research to compare QRM and TBC. Fig-
ure 3 presents the research process. 

The research process follows five steps:

i. Step 1: Lists Rajan Suri’s publications related to 
QRM. Conducts a database and website search us-
ing: 1. QRM and Rajan Suri’s name, and 2. QRM with-

out Rajan Suri’s name;

ii. Step 2: Lists George Stalk’s TBC publications relat-
ed to TBC. Conducts a database and website search 
using: 1. TBC and George Stalk’s name, and 2. TBC 
without George Stalk’s name;

iii. Step 3: Structures the QRM tactics, based on the 
QRM publications and their respective approaches;

iv. Step 4: Tabulates the QRM tactics and their respec-
tive approaches, matching them with the TBC ap-
proaches, comparisons and classifications of similar-
ity, based on the variables of comparison and; 

v. Step 5: Presents the general classification of the sim-
ilarity table and the distribution chart by similarity 
class. 

2.1. Bibliographic Research

The bibliographic research was carried out on Scopus, 
CAPES, QRM, Google Academic and QRM Center. This article 
focused on the analysis of the QRM and TBC publications re-
lated to the tactics and approaches of changing companies 
that compete, based on the cost to companies that compete 
based on time. The research process of publications on TBC 
was initially oriented by George Stalk’s publications, because 
he was the first to use the term TBC. The search was com-
plemented with publications written by other authors. For 
the QRM publications, the research was initially oriented by 
Rajan Suri’s publications, as he was the creator of QRM. The 

Search in database and 
websites about Rajan 
Suri’s publications on 

QRM

Complementary search 
in database and 

websites about QRM 
publications

QRM printed books

QRM1

Structuring of QRM tactics 
and their respective 

approaches

3

Search in database and 
websites about George 
Stalk’s publications on 

TBC 

Complementary search 
in database and 

websites about TBC 
publications

TBC printed books

TBC2
Match TBC 

approaches with 
QRM approaches, 

compare and 
classify them

4

Results

5

Figure 3. Research Process
Source: The authors own
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search was complemented with publications from other au-
thors. Tables 1 and 2 present the QRM and TBC publication 
results, respectively.

2.2. Comparison process and the classification of the 
approaches 

Following the Step 3 of the research process, the QRM 
tactics and their respective approaches are presented in Fig-
ure 4 (Suri, 1998, 1999, 2003, 2010a, 2011).

Filipowska et al. (2009) state that the evaluation is sub-
sequent to the definition of a methodology or procedure 
of evaluation and the choice of the methodology is depen-
dent on the following aspects: purpose of the evaluation, 
problem to be solved, and the evaluation characteristics. 
This article uses the comparative method, which consists of 
investigating facts. These facts are explained based on the 
similarities and differences (Fachin, 2006). Figure 5 presents 
the comparison process of the approaches.

A qualitative classification of the similarities between the 
QRM and TBC approaches is presented in Table 3.

Table 1. Rajan Suri’s QRM publications
Year Publication's Title 
1998 Quick Response Manufacturing: A Companywide Approach to Reducing Lead Time.  
1999 How QRM takes the way out 
2000 What Kind of "Numbers" can a Company Expect After Implementing Quick Response 

Manufacturing? 
2003 QRM and POLCA: A Winning Combination for Manufacturing Enterprises in the 21st 

Century 
2005 Filling the Gap 
2007 Manufacturing Critical-path Time (MCT): The QRM Metric for Lead Time 
2010 A quick response for office management 
2010 Go beyond Lean 
2010 It's about time: The competitive Advantage of Quick Response Manufacturing 
2011 Beyond Lean: It's About Time 
2015 A timely metric: MCT or manufacturing critical-path time, simplifies improvement 

opportunities 
 Source: The authors own

Table 2. George Stalk’s TBC publications 

Year Publication’s Title 
1988 Time- The Next Source of Competitive Advantage 
1990 Competing Against Time - How Time-Based Competition is Reshaping Global 

Markets 
1990 Redesign your organization for time-based management 
1992 Time-Based Competition and Beyond: Competing on Capabilities 
1993 Japan's Dark Side of Time 

 Source: The authors own

Table 3. Classes of similarity

Class of similarity Description 

A Analogous Similar in terms of action and/or tools and/or methods 
NA Not Analogous Not similar in terms of action and/or tools and/or methods 
Non Non-existence No action and/or tools and/or methods for comparison 

 Source: The authors own
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3. COMPARISON OF THE QRM AND TBC 
APPROACHES

In this section, a comparison of the approaches for each 
tactic used by QRM is presented. Before the comparisons 
are presented in the tables, an introduction of the tactic in 
question is made and, just below the tables, the consider-
ations are presented. 

3.1. Cellular Manufacturing

According to Lin et al. (2012), a selection of the best manu-
facturing practices is essential for a manufacturing strategy to 

 Cellular Manufacturing

 System Dynamics

 Development and Launch of 
New Products

 Customers and Suppliers 
relationship

 Performance Measurement

Q
RM

 Layout
 Organizational structure
 Training
 Process management
 Planning & Control
 Reduction of batches
 Improvement
 Spare capacity
 Efficiency measurement
 Variability
 Poll of resources
 Parallel activities
 Reduction of setup time and batches
 Capacity management and input data
 Flexible organization
 Concurrent engineering
 Management principles
 Project and Manufacturing principles

 Suppliers
 Customers

 MCT – Manufacturing Critical-path Time

Tactics Approaches

Figure 4. Structure of the QRM tactics 
Source: The authors own

 Definition of comparison 
variables

 Definition of analysis 
criteria

 Analysis of similarity

 Qualitative analysis of similarity of 
the comparison variables

 Classification of similarity between 
the approaches

 Actions, tools and methods proposed 
in the approaches

Process Description

Figure 5. Comparison process 
Source: The authors own

succeed. The companies with the best practices usually achieve 
higher manufacturing performance than their competitors. 

Suri (1998) presents the seven QRM principles to change 
a cost-based company into a time-based company, based 
on the already existing products. The principles refer to the 
approaches the QRM applies in cellular manufacturing. Cel-
lular manufacturing in QRM is defined as a set of machines 
arranged to execute the complete job of a product’s family 
in accordance with the operations sequence, which is aimed 
at minimizing the handling of materials. The changes in the 
organizational structure from functional to cellular must in-
clude the office operations, once it can represent about 50% 
of the total lead time (Suri, 1998, 2010a, 2010b). 
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According to Stalk (1990a, 1990b), there are two core con-
cepts in TBC: the main sequence and the continuous flow. TBC 
is structured as one single system focused on a continuous 
work flow. It invests to reduce the lead time and does not 
work on bottlenecks. Its approach is to work on the improve-
ment of practices related to the upstream processes to relieve 
the downstream processes. Table 4 presents the comparison 
of the approaches for the cellular manufacturing tactic. 

Table 4 illustrates the similarity between the approaches. 
However, the QRM also manages the subject in more detail. 
During the research process, it was observed that the QRM 
covers a systemic structure related to cellular manufacturing 
implementation. Suri (1998) presents seven structured steps 
to implement the manufacturing cell (Figure 6).

In addition to the seven steps above described, a new 
method of materials planning is presented, it is called High 
Level Materials Requirement Planning (HL-MRP) and it is to 
process/release production orders. Also, a control of materi-
als replenishing is presented; it is called Paired-cell Overlap-
ping Cards with Authorization (POLCA). POLCA combines the 
pulled and pushed materials planning control. 

Table 4. Comparison of the approaches for the cellular manufacturing tactic

 

Approach QRM TBC Sim

Layout
- Oriented to product and not to center of 
technology

- Oriented to product and not to center of 
technology

A

Organizational 
structure

- Elimination of departments, horizontal 
structure responsible for the cell 
performance

- Reduction of the level of management, 
delegating authority to the team 
responsible for the job

A

Training
- Cross training for the cell members - 
focus on flexibility and not dependency 
of a single member within the cell

- Cross training for the team - focus on 
flexibility and wide vison of the process A

Process 
management

- End to end process management 
instead top down management - focus on 
creation of continuous flow

- Focus on elimination of departments to 
create a continuous work flow A

Planning & 
Control

- Replace the complex and centralized 
scheduling and planning system for a 
simple and local procedure managed 
within the cell

- Decentralized, the team is responsible 
for the job, implementation of solutions 
as soon as a problem is identified

A

Reduction of 
batches

- With the machines arranged close one 
of each other there is no need to 
complete a batch to change the parts to 
the next operation

- Reduce batches to increase the 
frequency of complete mix of products 
and respond faster to the client

A

Improvement

- Chase batches reduction even more 
every time while improves quality and 
reduces wastes in combination with 
Kaizens

- With the layout focused on product, the 
communication flow is fast in all 
direction (horizontal and vertical) what 
stimulate continuous improvement and 
encourage employees to contribute with 
suggestions

A

Cellular Manufacturing

Source: The authors own

Suri (2003) presents the disadvantages of a system that 
is purely pulled or pushed for an environment with a high 
level of product and/or customized product variability. The 
dysfunctions are: increase the Working in Progress (WIP) 
and the lead time, the inability to work with the customized 
products, and stock proliferation. Braglia et al. (2014) briefly 
defined POLCA as a hybrid system characterized by multi-
short cycles of control, where each cycle encompasses two 
successive work units and they are overlapped two by two.

3.2. Customer and supplier relationship 

Suri (1998) mentions that the relationship between the 
customer and the supplier is a duality, because both roles 
are taken into account by the company in a certain moment 
and that examining the own behavior is an opportunity to 
ruminate about improvements.

The approaches are similar in regard to the lead time re-
duction. The actions in both methodologies drive the com-
pany to achieve clear communications with the chain and 
the involvement of everyone in the process. However, in 
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addition to questions related to customer and supplier rela-
tionships, the QRM also covers the topics of making or buy-
ing decisions and QRM principle training for buyers. 

Stalk et Hout (1990b) mention two practices: planning 
synchronization and capacity leveling in the supplier rela-
tionship. Carter et al. (1995) present the TBC fundamental 
strategies, including simplification, parallel activities and ex-
tra resources. Such practices are presented in detail in Suri’s 
(1998) System Dynamics chapter. This article presents the 
approaches related to the system dynamics tactic in Subsec-
tion 3.4. It is worth mentioning that Suri (1998) presents the 
system dynamics principles in a context of shop floors and 
office activities. In the customer and supplier relationship in 
Table 5, educating customers and suppliers about the QRM 
program is recommended. 

3.3. Development and launch of new products

Carter et al. (1995) stated that time-based competitors 
can be divided into two categories: 1) Fast to Product; and 
2) Fast to Market. The second refers to the competitor’s 
capacity to launch new products in the market faster than 
its competitors. Suri (1998) mentions that a vast amount 
of literature regarding the development and launching of 
new products exists. In addition, the QRM approaches it in 
regard to the application of the QRM techniques and prin-

ciples to reduce the time of the development process, in-
stead of the methodology itself. Based on this information, 
the comparison between the methodologies was carried 
out (Table 6). 

The comparison reveals that both methodologies not 
managing the product development itself, but instead man-
aging the practices to accelerate the process. None of the 
TBC and QRM publications used in this article mention the 
development process of new products; they only mention 
practices to reduce the development time. Within the con-
text proposed by both methodologies, it was noted that the 
management principles approach is similar between the 
methodologies. The conceptual approach is also highlighted 
more than the methodological approach for this tactic.

In regards to the organizational and system dynamic prin-
ciples, QRM provides more detail. It also provides its own 
concept, Focused Target Market Segment (FTMS), as a drive 
to develop and launch new products. In regards to design 
and manufacturing principles, QRM presents the techniques 
as a DFM (Design for Manufacturing) and DFA (Design for As-
sembly). QRM also presents the possibility of extending the 
concept “Design For” to other criteria, called DFX, where “X” 
can be the quality, testability, reliability or another desired 
outcome. The interaction of the bill of materials, as well as 
other topics, was not mentioned in TBC. Therefore, no simi-
larities between the methodologies existed.

 Begin with a market opportunity or threat 

 Find a product family which a lead time reduction 
attract attention 

 Ensure the chosen family is self-contained

 Focus on a product family which make the 
difference on customer satisfaction and/or sales

 Use the brainstorming or the 7 steps 
recommended by QRM for a quantitative decision

 Think of a demand for lead time reduction from 
market or customer complaint 

 Dedicate, in one area, all resources needed to 
complete all operations on this family

 If necessary, rethink the processes, equipment 
choices, and even design, to enable the family to 
be self-contained and resources to be dedicated

 Use QRM techniques and analysis tools to decide 
on machine and labor capacity, and lot size

 Create cell workforce through volunteers

 Avoid activities outside the cell which are 
necessary to complete the products

 Create physically the cell. Make questions on 
conventional choices, use of technology, … etc.

 Train and educate employees on System Dynamics 
for the understanding of resources relationship  

 Avoid imposition, lack of commitment and 
cooperation 

1

2

3

4

5

7

6

Steps Description

Figure 6. Seven QRM steps to implement the cellular manufacturing tactic
Source: Compiled from Suri (1998).
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Table 5. Comparison of the approaches for the customer and supplier relationship tactic

 

Approach QRM TBC Sim
Customer and Supplier Relationship

Customer and 
Supplier 

- Choose suppliers based on price and 
ability to delivery with quality. Include 
supplier distance as an evaluation factor
- Establish long term partnership with a 
few suppliers
- Educate suppliers to implement QRM
- Educate customers on QRM program, 
explain the benefits of lot reduction
- Educate the procurement staff on QRM 
bases and challenge "make or buy" 
decisions
- Use lead time reduction as a main 
supplier performance indicator
- Invest on supplier improvement
- Create learning system for suppliers in 
order to support company needs
- Delegate POU (Point Of Use) 
responsibility to supplier
- Reserve capacity instead of orders for 
specific parts
- Share forecast and process planning 
with suppliers
- Do not wait for complete loaded trucks 
to transport the products
- Outsource transportation services, 
focus on core business
- Work with designers and engineers 
from customers
- Work with the entire chain

- Few suppliers with long term 
relationship
- Share demand forecast for launching 
new products
- Include suppliers on information 
system in order to define stock policies 
together
- Involvement of the entire chain to 
overcome the inertia of the chain, not 
only the final supplier 
- Expose the benefits to be time-based
- Time compression on supply chain has 
to be done in pair or groups of companies 
instead of isolated by each company. The 
objective is to reduce stock buffers
- Share long, medium and short terms 
planning with the supply chain
- Work in parallel together suppliers, any 
change on product must be 
communicated in order to the supplier 
be able to meet on time the new 
demand
- Synchronization of the lead time 
through standardization and parallel 
activities / capacity leveling
- Programs of development should be 
planned locally

A

Source: The authors own

3.4. System Dynamic

Godinho et Uzsoy (2009) mentioned that just a few appli-
cations of system dynamics in manufacturing systems exist, 
even with the evidence of the potential advantages of this 
technique. Suri (1998) states that failures in lead time re-
ductions by companies are related to the lack of usage of 
the system dynamics, management mindset and obsolete 
performance measurements. 

For capacity management, input data control and the 
pool of resources approaches, no similarities existed be-
tween the methodologies. The TBC articles do not discuss 
both approaches. Thus, a comparison against the QRM ap-
proaches was not possible.

Both methodologies mention flexible organization. Stalk 
(1988) states that flexible factories allow for the produc-

tion of a greater variety of products at a lower cost, when 
compared to traditional companies. Trade-offs between 
scale and variety were made. However, differences were 
observed between the proposed actions. QRM did clearly 
explore the use of flexibility among the cells, while TBC did 
not. It is worth mentioning that Bozarth et Chapman (1995) 
stated that the ad-hoc technique is used in TBC, with the aim 
of creating capability in the process to generate temporary 
solutions to solve demand issues. 

3.5. Performance Management

Suri (2015) stated that management needs to clearly de-
fine the lead time, because many definitions on this term 
exist. Therefore, it is necessary to have a good understand-
ing of it in order to reduce it. Suri (2010a) presents a perfor-
mance measurement system used by QRM, the MCT (Man-



Brazilian Journal of Operations & Production Management
Volume 14, Número 3, 2017, pp. 414-427
DOI: 10.14488/BJOPM.2017.v14.n3.a14

422

Table 6. Comparison of the approaches for development and launch of new products tactic

 

Approach QRM TBC Sim

Concurrent 
engineering

- Multitdisciplinary team integrated in 
product development process - 
involvement of all areas from design to 
sales
- Use Kaizen concept to understand the 
process before improve it

- Multidisciplinary development team

NA

Management 
principles

- Establish the sense of urgency, create a 
timeline for product development
- Use Project Management methods and 
Critical-Path
- Control project scope
- Promote short interactions more often 
instead of long meetings and discussions 
sessions
- Use virtual organizations - collaboration 
improves competition
- Establish lessons learned and 
recommendations for next projects
- Involve suppliers and customers in the 
process, understand suppliers capability 
for new demands

- There are few management revisions. 
The management role is to support  and 
ensure resources
-Time is the key variable
- Use benchmarking
- Project managed and executed by 
experienced teams empowered to make 
decisions
- Projects planned in phases: Planning 
and Preparation; Product Definition; 
Project Development; Increasing of 
Productivity Capacity; Product 
Improvement
- The planning seeks forecast all 
uncertainties
- Freezing of product specification
- Promote institutional learning
- Use Information Technology
- Involve suppliers and customers in the 
development process

A

Design and 
manufacturing 
principles

- Determine architecture and platform
- Use QFD to identify product critical 
attributes, desirable characteristics, 
positioning compared against the 
competitors and highlight the 
interactions among the different 
engineering characteristics
- Use as many as possible parts already 
designed
- Explore interactions between product 
design and bill of material - delay as 
much as possible the conclusion of 
product which in a certain previous stage 
of its conclusion can be transformed in 
other product
- Use lead time as a driver of product 
platform and strategy of differentiation 
for delay
- Use prototyping
- Apply "Desig For" techniques
- Apply project analysis (thermal, stress, 
...etc)
- Invest on manufacturing process 
development in advance

- Manufacturing and Development areas 
are involved along all project
- Support activities are not included in 
main development flow

Non

Organizational 
and system 
dynamics 
principles

- Apply FMTS (Focused Market Target 
Segment) concept
- Build multidisciplinary  teams
- Allocate the team together physically
- Eliminate non-added value activities
- Plan idle capacity
- Evaluate capacity of executing 
development projects simultaneously
- Use pool of resources concept
- Apply overlapping of activities in the 
development process

- The team is allocated physically 
together
- New Programs are generated 
continuously
- Execute parallel / overlapping activities

NA

Development and Launch of New Products

Source: The authors own 
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Table 7. Comparison of the approaches for the system dynamic tactic 

Approach QRM TBC Sim

Idle capacity
- Use system modeling to determine the 
Idle capacity needed

- Plan using excess of resources
A

Efficiency 
measurement

- Measure efficiency as being the lead 
time reduction

- Time is the performance driver
A

Variability

- Eliminate the dysfunctional variability
 - Standardize procedures
 - Standardize documentation and 
activities flow
- Eliminate rework
- Separate complex jobs from simple jobs
- Regularize input data through the 
control of upstream processes
- Use periodic work or routine to relieve 
workload out of control

- Focus on predictability of the processes
- Work on regularization of upstream 
processes

NA

Pool of resources

- Make the resources flexible to server a 
common queue instead dedicated 
resources serving multiple queues
- Redesign activities to enable flexibility

I

Parallel activities
- Convert sequential activities in parallel 
activities

- Convert sequential activities in parallel 
activities

A

Reduce setup 
time and lot size

- Use technology to reduce setup time 
and promote discussions aimed to 
solutions - Reducing setup time implies 
on lot size reduction
- Focus on work flow mindset instead 
traditional performance measurement

- Invest to reduce time
- Layout based on proximity of the 
machines to encourage lot size reduction

A

Capacity 
management and 
input data 
control

- Use Little's Law
- Explore flexibility

I

Flexible 
organization

- Explore flexibility among the cells
- Use floating resources among the cells
- Use vertical migration for seasonal 
demands
 - keep trained employees on complex 
activities, but that in regular demands 
execute activities less complex

- Focus on one single system and main 
sequence of activities (which add value)
- Explore multidisciplinary teams
- Use ad-hoc resources NA

System Dynamics

Source: The authors own
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Table 8. Comparison between the approaches of the performance measurement tactic 

Approach QRM TBC Sim

MCT

- Defined as the quantity of calendar days 
from customer request to deliver the 
first part
- The MCT quantifies the waste in whole 
organization, provides understanding on 
macro system and extends it to the 
supply chain

- The TBC has its performance 
measurement based on time and 
presents the performance indicators for 
different tactics:
Development of New Products
- Time from idea to market
- Rate of new products introduced
- Percentage first competitor to market
Production
- Value added as percentage of total 
elapsed time
- Uptime Vs Yield
- Inventory turnover
- Cycle time
Decision Making
- Decision cycle time
- Time lost waiting for decisions  
Response Time
- Quoted lead time
- Percentage deliveries on time
- Timefrom customer need and delivery

A

Performance Measurement

 Source: The authors own

Table 9. Classification of similarity 

Tactics Analogous
Not 

Analogous
Non-

existent
Total % A %NA %I

Cellular Manufacturing 7 0 0 7 100% 0% 0%
Customers and Suppliers 
Relationship

1 0 0 1 100% 0% 0%

Development and Launch of new 
Products

1 3 0 4 25% 75% 0%

System Dynamic 4 1 3 8 50% 13% 38%
Performance Measurement 1 0 0 1 100% 0% 0%
Total per class of similarity 14 4 3 21

Classification 

Source: The authors own

ufacturing Critical-path Time), previously called the QRM 
number (Suri, 1998). Ericksen et al. (2007) present a detailed 
explanation of the phrases defined in MCT. 

TBC literature has explored the performance indicator in 
depth and the concept between the methodologies is con-
sidered analogous, when the main indicator is time. Tubino et 
Suri (2000) present a set of metrics based on the general rules 
to allow companies to measure benefits by reducing the lead 
time. Ericksen et al. (2005) relate the MCT to quality, price 
and delivery in relation to the supply chain. They illustrate 

the variations in the performance indicators, based on the 
needs to measure it according to the organization strategy. 
In his article entitled, “A Timely Metric,” Suri (2015) presents 
an overview of MCT, explaining how it quantifies the system 
wide waste and displays all the improvement opportunities. 

4. RESULTS

As previously presented in Table 3 in this article, a classifica-
tion of similarity has been created. For each tactic used by QRM, 
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the list of approaches was structured and compared against the 
approaches used by TBC. The data were then compiled to verify 
the distribution of each class of similarity (Table 9).

The approaches for tactics: cellular manufacturing, cus-
tomer and supplier relationship and performance measure-
ment reached the maximum level of similarity between 
the methodologies. Suri (1998) and Stalk et Hout (1990a), 
in reference to cellular manufacturing, presented actions 
that drive the company to create a non-departmental struc-
ture, emphasizing that departments create barriers. These 
authors present concepts that overcome these barriers. In 
regards to the customer and supplier relationship, Willis 
(1998) mentions that the relationship with suppliers should 
be based on a partnership and that a company cannot allow 
its responsiveness to be impaired by inefficiency or lack of 
collaboration from a supplier. 

Inman (1992) mentions that suppliers play a team mem-
ber role, by contributing with their abilities. Suri (1998) and 
Stalk et Hout (1990a), in the sense of partnership, state that 
a long term relationship with suppliers involving the entire 
chain should be established. Birtwistle et al. (2006) corrobo-
rate that quick response strategies are dependent on build-
ing long term relationships, sharing information and invest-
ing in technology and facilities with suppliers. In regards to 
performance measurement, Suri (1998) and Stalk et Hout 
(1990a) declare time as the main metric to be measured. 
Godinho et Veloso (2013) state that TBC and QRM are fo-
cused on competitiveness based on time. As a consequence, 
the lead time, as a performance measurement, is critical for 
both methodologies.

For the tactic of developing and launching new products, 
both methodologies have different practices (referred to 
Section 3.3). None of the TBC and QRM publications used in 
this study presented a process to develop and launch new 
products. Instead, they presented practices to reduce the 
time of the already established processes. Suri (1998) sug-
gests the application of “Design For” techniques and pres-
ents the FTMS as a driver for focusing on potential products 
to be developed or modified. TBC publications focus more 
on principles. 

Stalk et Hout (1990b) present the methods that do not 
work, mentioning that fast innovators use the same tech-
niques that flexible manufacturers do (e.g., lot size, planned 
smaller improvements, but more of them and flow). They 
consider allocating all needed resources together for the de-
velopment process. Similarly, Carter et al. (1995) focus on 
introducing new products as a strategy and Willis (1998) as 
one of four competitive requirements. Blackburn (1991) af-
firms that the process varies across companies. Hence, it is 
more difficult to track a development process, than a man-
ufacturing process.

The higher percentage of the non-existence of similari-
ty is related to the system dynamic tactic. More specifical-
ly, Suri (1998) states that, among the approaches, the pool 
of resources and capacity management and the input data 
control have actions focused on flexibility. TBC focuses on 
flexibility. Willis (1998) mentions flexibility as the essence of 
TBC. And Stalk et Hout (1990b) present the concepts used 
for flexible manufacturers (e.g., lot size, flow, scheduling, 
resource capacity lead time and productivity). In the publi-
cations reviewed in this article, none of them found actions 
or processes that allowed for the comparison of actions pro-
posed by QRM in regards to these two approaches. Overall, 
twenty-one approaches, divided into five tactics, were com-
pared. The distribution of similarity is presented in Figure 7.

 

67%

19%

14%

Analogous Not Analogous Non-Existence

Figure 7. Distribution of classes of similarity
Source: The authors own

5. CONCLUSIONS

The primary objective of this article was to compare 
the similarity between the QRM and TBC methodologies. 
The results reveal that the methodologies are similar; the 
approaches are 100% similar to three. Only 14% of the ap-
proaches presented the non-existence of similarities. For 
the approaches classified as Not Analogous, the higher per-
centage was related to the development and launching of 
new products. Neither of the methodologies mentions or 
presents new methods. Instead, they present practices to 
accelerate the processes already defined to develop new 
products. In addition, a theoretical evolution from TBC to 
QRM exists. A greater emphasis on materials planning and 
control in QRM exists. The use of system dynamics in the 
manufacturing industry was also emphasized. QRM adds 
more context on time-based subjects, presenting methods 
that were not explored by TBC.

This article contributes to the literature in relation to a 
better understanding in terms of the concepts of competi-
tion based on time as a source of competitive advantage. 
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This article also discusses the set of practices that the pre-
vious researchers have studied and discussed. As already 
mentioned, the boundaries of this research lie in the analy-
sis of the QRM and TBC publications. These publications are 
related to tactics and approaches used to change companies 
that compete based on cost to companies that compete 
based on time. In this sense, it provides a framework that 
companies can use to evaluate the differences of their prac-
tices against time-based practices. It is recommended that 
future research compare practical applications in order to 
identify how efficiently the methodologies supported com-
panies to develop competitive advantages. 
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