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Abstract 
Existing Lean Production (LP) roadmaps tend to solely focus on a set of 
pre-determined tools, techniques and training, disregarding the well-being of 
individuals involved in the system that will be affected by the changes in a LP 
implementation. Such myopic approach generates conflicts derived from a 
misalignment between organization and employee interests, which entails the 
failures of LP implementation. This study aims at proposing a framework to 
guide and sustain LP based on a systematic approach that balances people 
and productivity while improving the quality of life. The systematic approach, 
referred as the People-Centric Sustainable Operational Excellence Model, is 
outlined in the form of four modules addressing each of the propositions 
identified in the literature. Besides its academic contribution by adding to the 
body of knowledge such perspective into LP implementation, this study also 
has practical implications as it provides generalizable LP implementation 
steps different from other approaches. 
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1. Introduction 

Manufacturing improvement methodologies originally conceived in Toyota 
Production Systems (TPS) have gained worldwide attention in the last 40 years 
(Ohno, 1988; Monden, 2011). The adoption of such practices and principles has 
been referred to as Lean Production (LP). The core idea of LP is to systematically 
reduce waste in an organization’s value stream through people engagement (Bha-
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sin, 2008). Several researchers (Shah & Ward, 2003; Fullerton & Wempe, 2009; 
Zhou, 2016) have shown evidence of operational and financial benefits from LP 
implementation, which has motivated interest and cross-sector dissemination. 
However, the inherent socio-technical changes entailed by LP implementation 
and sustainability have also had counterintuitive impacts on the way work is de-
signed and employee motivation (Saurin & Ferreira, 2009).  

Bhasin (2008) stated that less than 10% of UK organizations accomplish suc-
cessful LP implementations; while Lucey et al. (2005) indicated that, in a broader 
context, the index of successful changes into a lean organization barely achieves 
20%. In fact, Sezen et al. (2012) argued that many Western companies unsuc-
cessfully tried to import TPS techniques to their production systems, neglecting 
the importance of the underlying sociocultural factors in the shift from a tradi-
tional mass-production model to a LP.  

The motivation of this paper resides in placing the well-being of individuals 
involved in the systems that will be affected by the changes in a LP implementa-
tion. Inherently, the conflict originates within the perspectives of performance at 
work and quality of life of people. Principles related to employees’ well-being 
and quality of life are usually misaligned with organizational expectations such 
as productivity and financial measures (Alagaraja & Shuck, 2015). This results in 
unpleasant and stressful environments, where people are constantly pushed to 
achieve results at the expense of personal sacrifice (Harrison, 1997), diminishing 
organizational performance (Conti et al., 2006). 

Quality of life in working environments has been extensively studied during 
the past decades (Biazzo & Panizzolo, 2000; Hasle et al., 2012). However, studies 
that concurrently suggest a LP framework towards enhancing quality of life are 
still scarce or shallowly approach the topic. In that sense, our research adds to 
the body of knowledge by integrating such perspective into LP implementation. 
Based on the aforementioned argument, a research question can be raised: “how 
do organizations properly balance people and operations perspectives to suc-
cessfully implement and sustain LP while improving quality of life?” To answer 
this question, this study aims to propose a model that guides LP implementation 
based on a systemic problem identification and solution by holding people at the 
center of the design. 

The rest of this paper is structured as follows. Section 2 carries out a literature 
review on LP and provides four propositions describing key conditions in which 
an effective LP implementation is more likely to be sustained. Section 3 describes 
the proposed model and its modules while Section 4 discusses how this model 
can mitigate the current flaws evidenced in both theory and practice. Finally, 
Section 5 concludes the study indicating its limitations and future research op-
portunities.  

2. Literature Review 

A sustainable LP model requires addressing a balance between a system that is 
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designed to optimize operational parameters (i.e. “the perfect operational sys-
tem”) and a system that focuses its operation on the people involved (i.e. “the 
perfect people system”). A perfect operational system requires key performance 
indicators such as the highest productivity while having no inventories as well as 
no backorders, maximum operational equipment effectiveness, zero defects 
quality levels, no absenteeism nor turnover, and perfectly predictable production 
schedules (Spear & Bowen, 1999).  

On a different perspective, the perfect people system in the context of the 
workplace requires a high quality of working life (Schouteten & Benders, 2004) 
based on the principle of work-life balance (Gregory & Milner, 2009). LP is a 
people driven system which can only prevail over time in continuous improve-
ment with the full support of employees. Nevertheless, in reality, the changes in-
troduced by LP together with inappropriate management decisions have led to 
higher levels of stress on shop floor workers (Conti et al., 2006) at the expense of 
work-life imbalances, in pursuit of the perfect operational system. Based on the 
evidenced issue, we will establish four propositions to serve as a basis for the 
conceptual framework in the subsequent sections. 

2.1. LP and Problem Definition and Selection 

One of the main issues raised in literature concerns the fact that most companies 
start their LP implementation without clearly understanding which and what 
kind of problems exist and can be addressed with LP implementation (Spear & 
Bowen, 1999; Scherrer-Rathje, Boyle, & Deflorin, 2009). In fact, the inherent 
continuous improvement efforts of a LP implementation are argued to be driven 
by cyclic experiments supported by a scientific method (Spear, 2009). However, 
to conduct truly scientific experimentations in an organizational environment, 
problems must be properly identified in order to meet the expected outcomes 
and to carry out the solution method (Puvanasvaran et al., 2008). 

Misinterpretations of the actual problem can lead organizations to ineffective 
results, which may include the frustration of people and loss of confidence in the 
benefits of LP implementation (Shook, 2008). Hence, if problems are not clearly 
defined, erroneous continuous improvement initiatives take place consuming 
organizational resources (e.g. material, machines, people) that will not bring the 
expected impact in performance. The reoccurrence of this kind of issue can even 
establish a negative mindset that “lean does not work in my organization”, lead-
ing to an unsuccessful implementation (Saad et al., 2013). The few studies simi-
lar to the present study approach this topic from a shallow perspective (Torto-
rella et al., 2015). 

In addition, findings in the literature highlight that ambiguousness, lack of 
data, and unreliable communication have proven to negatively affect the project 
selection process in a LP implementation (Yang & Hsieh, 2009). Turesky and 
Connell’s (2010) findings revealed that project selection was frequently biased 
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resulting in employee resistance and regression in project gains. In fact, large 
number of Small and Medium Enterprises (SMEs) are hindered strategically due 
to hurried approaches that do not embrace good resource utilization nor offer 
immediate returns whilst the implementation of LP (Saad et al., 2006). It is 
noteworthy that mechanisms to prioritize projects and standardized methods for 
a successful LP implementation have yet to emerge in the literature.  

Derived from the above arguments, a first proposition is claimed:  
Proposition 1: LP implementation is more likely to be sustained through a 

clearly defined, system-wide project, that minimizes the effort of the people.  

2.2. LP and Alignment with Organizational Goals 

Problem misconceptions can occur on different organizational levels, and within 
strategies, tactics and operations. This fact is usually observed when organiza-
tions fail to align strategic priorities and objectives (Giordani da Silveira et al., 
2018). As guidelines are not well deployed within the organization, teams and 
employees end up focusing on misguided improvement indicators not directly 
connected with organizational goals. Hence, the misalignment among organiza-
tion, teams and employees can reinforce divergent efforts that will not lead to 
systemic improvements (Jackson, 2006).  

According to Womack and Jones (1990) a key aspect for Toyota’s success is 
the clear and disseminated determination of its “True North”. In other words, 
ensuring that the organizational issues are well-known across the organization 
underpins not only a more assertive problem identification but also helps to pri-
oritize problems that should be addressed through a higher level of engagement 
from the people. The process of aligning and deploying objectives and policies in 
Toyota is called Hoshin Kanri (HK). HK is claimed to be the basis for successful 
organization-wide management (Akao, 1991), providing a systematic approach 
to integrate strategic objectives into daily routine management.  

A big area of opportunity within both concepts is the definition of the appro-
priate set of Key Performance Indicators (KPIs) that would determine the suc-
cess of LP implementation. Organizations typically focus in “lagging Indicators” 
as the measures to follow instead of “leading Indicators” (Bhasin, 2008). To keep 
track of LP progress a performance measurement system must be established 
(Smeds, 1994) focusing on “leading indicators”; however, a consensus on how to 
achieve this has not been reached. Attempts have been established in defining a 
set of metrics to measure LP (Narayanamurthy & Gurumurthy, 2016; Yadav et 
al., 2017), but the delineated connection with the organizational outcomes and 
stakeholders is limited.  

In this sense, based on the aforementioned arguments, the second proposition 
is: 

Proposition 2: LP implementation is more likely to be sustained if the im-
provement indicators are properly aligned to organizations’ and people’s inter-
ests. 
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2.3. LP, System Diagnosis and Enhancement of Flow 

Existing scientific literature provides an exhaustive description of tools and 
techniques associated with LP together with roadmaps for their implementation 
pursuing the enhancement of production systems (Feld, 2000; Russell & Taylor, 
2006). Despite such abundant evidence, there is a lack of a consensual method in 
guiding how LP initiatives should be implemented (Bhamu & Singh Sangwan, 
2014). Hence, one of the major mistakes in LP implementation is to solely focus 
on the adoption of practices rather than considering these practices as part of a 
system that seeks to solve the existing problems in the organization (Womack & 
Jones, 1994). The misapplication of LP practices would only undermine its im-
plementation, wasting efforts and resources resulting in undesired performances 
and frustration.  

Several authors have proposed LP frameworks “bundling” the different LP 
practices in relationship to strategic programs in a LP implementation (Shah & 
Ward, 2003; Belekoukias et al., 2014) while providing guidelines that have a 
hopeful impact on certain operational outcomes. Other authors have suggested 
models that facilitate the selection of LP practices given predefined characteris-
tics that match the description of the manufacturing problem under study (Pav-
nascar et al., 2003; Matias et al., 2018). Nonetheless, they are deficient in under-
standing the “physics” of the system to improve. In addition, because there is not 
a universally accepted definition on the term of productivity (Almström & Kin-
nandel, 2011), it becomes difficult to converge into a set of “rule of thumb” 
techniques for any LP initiative. 

Moreover, LP initiatives typically tend to revolve around the enhancement of 
flow (Bhamu & Singh Sangwan, 2014), disregarding the fact that variability and 
disruptions have been proven to always degrade the performance of a produc-
tion system (Li & Meerkov, 2000). Ultimately, such disconnection prevents or-
ganizations from deploying long-term reliable solutions. Hence, the adoption of 
LP initiatives should be problem-specific based on a scientific diagnosis that 
considers the dynamics that affect operational performance—flow efficiency and 
process reliability (Hopp & Spearman, 2008), with the latter being of funda-
mental relevance before any attempt is conducted to improve the efficiency of 
the system. 

Given such limitations, the following proposition is formulated: 
Proposition 3: LP implementation is more likely to succeed if practices are 

adopted with a prior systematic diagnosis that underlines its behavior with re-
spect to reliability.  

2.4. LP and Sustainability through People Engagement 

The discussion of individuals’ values and beliefs on LP principles adoption has 
been examined from a diffuse and prolific perspective. Researchers (Losonci et 
al., 2011; Bortolotti et al., 2015) have emphasized that individuals’ beliefs and 
values have a considerable impact on their perceptions for a successful lean im-
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plementation (Sawhney & Chason, 2005). Successful organizations that operate 
and sustain LP are those that place emphasis on people and their behaviors and 
habits that will lead to an organizational cultural shift. More specifically, LP im-
plementation entails a significant change from a traditional mass-production 
and untimely mindset to a collaborative, long-term and customer focused way of 
thinking. Such fundamental change is time-consuming and demands a high level 
of people engagement in order to pervasively impact the organization.  

Theories of the effects of LP have evolved from the perception of an inherent-
ly harmful production system to the workforce, to a system that can have mixed 
effects depending on the management style and the way it is implemented (Jur-
burg et al., 2017). Furthermore, sustainability of LP is greatly threatened by the 
effects it causes on the mental health of employees, generally manifested as 
stress. Arguments related to LP and reduction of worker stress are conflicting 
(Conti et al., 2006) however more research concludes disagreement (Spithoven, 
2001). When the impact is negative it indirectly affects both the morale of the 
employees and reliability of the system (Sawhney et al., 2010). Such fact high-
lights the need for a deeper understanding of LP sustainability through actively 
engaging people, denoting a systematic gap in literature.  

At a more granular level, several studies have focused on the psychological, 
psychosocial, physical and/or physiological effects on people caused by the im-
plementation of LP practices. As shown in Table 1, among the most common 
factors found by Koukoulaki (2014) and reported in the literature are high levels 
in either “work pace”, “workload” or “time pressure”; increasing levels of Mus-
culoskeletal Disorders (MSD’s) derived from increased motion or poor ergo-
nomic design; and an increase in either “job stress”, “stress”, “psychological 
strain” or “job strain”. The evidence suggests that LP is still questionable in its 
contributions to improve the quality of life of the people involved in these sys-
tems, or even if people are given sufficient consideration. 

In face of the evidenced issues, the following proposition is described: 
Proposition 4: A transformational process based on LP is more likely to be 

sustained if the people are actively engaged, and their needs are considered to 
enhance their quality of life.  

3. Methodology 

A discipline that allows one to understand the aforementioned contingencies 
described in each of the four propositions, and their effects with respect to the 
ability of a system to sustain LP is within systems Thinking theory, more specif-
ically, Systems Dynamics (Forrester, 1971).  

Literature on System Dynamics offers multiple studies demonstrating how 
feedback loop control theory can be utilized to describe the behavior of a system 
over time (Sterman, 2000; Senge, 2006). Under this approach, we investigate the 
behavioral complexity in the dynamics of a system seeking to sustain LP. 
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Table 1. Impacts of LP implementation on human factors. 

Factors (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) 

1. Faster work pace, 
higher workload, 
greater time pressure 

 
x 

 
x 

 
x 

 
x x x x 

 
x 

   
x x 

 
  

2. Ergonomic stressors, 
higher motion, MSD, 
pain, injuries, 
mechanical exposures 

x 
 

x 
   

x x 
  

x 
   

x x x 
 

x   

3. Job stress, general stress, 
psychological strain, 
job strain 

x 
  

x x 
 

x 
      

x 
   

x 
 

 x 

4. Higher control, 
job control     

x 
     

x x x 
      

x  

5. Higher job demands, 
work pressure     

x 
   

x 
      

x 
  

x  x 

6. Low autonomy, 
low empowerment            

x 
 

x 
   

x 
 

  

7. Skill underutilization 
           

x 
 

x 
   

x 
 

  

8. Limited rest, exhaustion 
       

x 
  

x 
        

  

9. Low involvement 
           

x 
 

x 
     

x  

10. Low job satisfaction, 
low commitment     

x 
              

  

11. Bad social climate, 
little support and 
development opportunities 

            
x 

      
  

12. Low job clarity, 
role conflict                  

x 
 

  

Sources: (1) Berggren, 1991; (2) Babson, 1993; (3) Graham, 1995; (4) Mullarkey, Jackson, & Parker, 1995; (5) Jackson & Martin, 1996; (6) Lewchuk & Ro-
bertson, 1996; (7) Adler, Goldoftas, & Levine, 1997; (8) Bao, Winkel, Mathiassen, & Shahnavaz, 1997; (9) Lewchuk & Robertson, 1997; (10) Vendramin et 
al., 1998; (11) Lewchuk, Stewart, & Yates, 2001; (12) Bruno & Jordan, 2002; (13) Härenstam, Rydbeck, Johansson, Karlqvist, & Wiklund, 2002; (14) Parker, 
2003; (15) Brenner, Fairris, & Ruser, 2004; (16) Leroyer, Kraemer-Heriaud, Marescaux, & Frimat, 2006; (17) Mehri, 2006; (18) Sprigg & Jackson, 2006; (19) 
Lloyd & James, 2008; (20) Chay et al., 2015; (21) Khaba & Bhar, 2018. 

3.1. A Systems Thinking Approach 

As evidenced in the literature, a system in which LP is adopted as means to in-
crease efficiency leads to higher production pressures and faster work pace en-
vironments (Koukoulaki, 2014), creating a burden on people’s quality of life. 
Thus, the Sustainability of LP requires a paradigm shift. A system not primarily 
focused on efficiency practices and productivity, but one in which the quality of 
life of people is the center of attention and is reinforced by the increased reliabil-
ity of the process instead (Keyser & Sawhney, 2013). Such system (Figure 1), il-
lustrates the causal loop diagram of elements and interconnections (i.e. flows) 
that exists in each of the four propositions discussed in the literature: 1) problem 
definition and selection, 2) alignment with organizational goals, 3) system diag-
nosis and enhancement of flow, 4) and sustainability through people engage-
ment. 
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Figure 1. Systems thinking diagram in sustaining LP. 
 

The system begins with an exogenous variable described as “Market needs” 
which resembles the Voice of the Customer (VOC) or Stakeholder Require-
ments. It ignites the search to improve the performance of the critical path of the 
system to the desired behavioral levels. Subsequently, the Critical Path Perfor-
mance identification causes an increase on the effectiveness of the Problem De-
finition and, subsequently, a decrease on the Effort Level required from the sys-
tem. Effort Levels dictate the amount of Resources demanded, which have a pos-
itive causal relationship with Effort Level. The rest of the interactions can be 
self-explanatory by observing the polarity of each causal link. A (+) symbol at 
the end of each arrow represents a positive interaction, meaning that a change in 
A produces a change in B in the same direction. While a (−) symbol represents a 
negative interaction, such that a change in A produces a change in B in the op-
posite direction. The system also exhibits positive (reinforcing) and negative 
(balancing) feedback loops. By definition, balancing (B) feedback loops contain 
an odd number of negative (−) interactions and indicate a constrained or decay-
ing behavior. On the other hand, an even number of negative (−) interactions or 
complete positive (+) interactions within a loop generate reinforcing (R) feed-
back structures which promote a positive growth behavior in a system (Kirk-
wood, 1998). 

Considering the above, the proposed Methodology reduces the count of ba-
lancing structures to unrestraint the system and favor the growth of the stock 
Quality of Life. This is achieved by providing a mechanism to halt employee 
Stress Level via Reliability. Utilizing feedback loop theory, the dynamic behavior 
of Quality of Life and Sustaining Lean is expected to follow an S-shape function 
with oscillation, as opposed to an Overshoot and Collapse function found in the 
“Tragedy of Commons” archetype (Kim & Anderson, 1998) which would re-
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semble systems that are based on Efficiency. Under the proposed approach, the 
Quality of Life grows in the beginning when the balancing feedback rate is low, 
and will oscillate after some time when some Stress is present, however, the rate 
of Stress gets reduced again as Reliability is enhanced in the system. In the long 
run, the state of the system is expected to reach an equilibrium at the carrying 
capacity of the system defined by the goals set in the organization. This para-
digm shift based on Reliability, drifting away from current models based on Effi-
ciency, is the logic behind the framework model proposed ahead.  

3.2. Proposed Model: A People-Centric Sustainable Operational  
Excellence Model  

Operational Excellence models that incorporate a robust engagement with 
people are limited in today’s business environment, specifically addressing prof-
it-sharing and co-ownership. These organizations grow through their connec-
tion with their local communities, possessing a strong influence in their strategy. 
These are a reflection of a humanistic value system that achieves through a so-
cio-technical approach a concern for personal development and happiness (Mum-
ford, 2006). Humanistic Management (HM), is a people-oriented management 
that seeks profits for human ends (Melé, 2016). The convergence of LP and HM 
through hybrid implementations merging LP principles from Toyota and Hu-
man-Centered Work (HCW) from Volvo (Muffatto, 1999) have been studied 
mostly in organizations with European origin, finding a natural evolution in 
some Latin-American organizations (Davila & Elvira, 2012). Recent focus on 
how LP supports HM has been placed on sustainability from the perspective of 
occupational health and safety (Camuffo, De Stefano, & Paolino, 2017).  

The proposed model to sustain LP presented in this paper considers a huma-
nistic approach that also proposes benefits for the organization on a long term 
basis. This model is comprised of four main modules: 1) defining a system-based 
problem, 2) aligning continuous improvement with desired organizational out-
comes, 3) system diagnosis and enhancement, and 4) sustaining via employee 
buy in (Figure 2). Each one of the modules considers people’s needs and orga-
nizational interests, in order to achieve a successful LP implementation while 
fulfilling the aforementioned gaps. Further, it provides a systematic approach to 
address four main goals: 1) reduce resource and effort level by strategically de-
fining the problem; 2) align efforts with system growth and competitiveness; 3) 
enhance capacity via reliability and flow; and 4) enhance employees’ quality of 
life. It is noteworthy that the proposed framework in this study builds on the 
DRIVES (Define-Recognize-Identify-Visualize-Execute-Sustain) model which 
has been previously suggested by Sawhney and Macias de Anda (2016).  

3.2.1. Module 1—Defining a System-Based Problem 
The first module aims at identifying the most relevant problem to be solved by 
finding the critical path that constraints growth in the system. Thus, the system  
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Figure 2. The people-centric sustainable operational excellence model. 
 
under consideration should be visualized at the level of its constituent networks, 
sub-systems and processes. Hence, based on the DRIVES model, the bottleneck 
in the system and the critical path which contains the bottleneck is identified. 
Identifying the critical path requires the extraction of the key value streams by 
mapping the organizational sub-systems (e.g. human resources, sales, opera-
tions, R & D, etc.) and their respective data and information. Further (Figure 3), 
the understanding of the contingencies of the organization allows to identify is-
sues within key value streams that are systemically affecting company’s perfor-
mance and avoiding growth (Cameron & Quinn, 2006). 

Therefore, to properly identify a systemic problem a holistic perspective of the 
organization must be developed, enabling the comprehension of how the mitiga-
tion of the underlying problems on this critical path and its bottleneck could 
contribute to raise organizational performance level. The problem identification 
process considers both visualization and quantification of the workflow and in-
cludes both approaches underlying a conceptual model of production, which are 
either deterministic or stochastic processes. 

Processes that are deterministic by nature are recognized by having constant 
production requirements, predefined product mix, and constant operational 
rates (e.g. welding robots). In contrary, stochastic processes have uncertainty  
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Figure 3. Defining a system-based problem. 
 
attributes such as variations in processing times, variability in product mixes, 
uncertain demand, or uncertain flow routes (e.g. customized products). 

This module is data-driven, unlike the usual problem identification based 
solely on vague and imprecise perceptions of senior management. Further, the 
expected output of this module provides a clear sense of urgency with regards to 
which problems must be prioritized from a system-based perspective. Inherent-
ly, the following questions must be answered to ultimately define the problem: 
 Is the function that it is being worked on the true constraint to the growth of 

the system? 
 What is the key value stream that drives growth? 
 What is the critical path (network) of the key value stream? 
 What is the category of the critical path, deterministic or stochastic? 

The clarity on this output provides a more assertive concentration of efforts 
with a higher likelihood of effectively prioritizing the improvement initiatives 
that maximize the system’s performance. In this research, we refer to the core 
performance measure as Throughput, and utilize Little’s Law to define it (Little, 
1961). We further decompose its formulation, Figure 4, to illustrate the priori-
tization of initiatives via flow, variation and disruption which lead to a reduction 
of the system’s cycle time and in return maximize its throughput. Thus, deter-
ministic processes should focus first on initiatives that minimize disruptions, 
then variation, and flow at the end. Conversely, stochastic processes should have 
LP strategies that first address the reduction of variation, then disruptions, and 
last flow. Hence, flow efficiency should occur after the process has been stabi-
lized, and stabilization occurs via reliability by reduction of variation and dis-
ruptions.  

The specific actions that follow such strategies are part of the problem diagno-
sis outputs described in module 3 of this framework. By properly defining the 
problems and the action plans in this proposed manner, organizations would 
not only avoid wasting time and resources on projects that will not lead to de-
sired organizational goal, but would also mitigate the odds of frustrating and 
stressing people throughout the Lean journey (Antonelli & Stadnicka, 2018). 
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Figure 4. Process-based LP initiatives prioritization. 

3.2.2. Module 2—Aligning Continuous Improvement with Desired  
Organizational Outcomes 

The purpose of this module is to determine the performance metrics (leading 
indicators) which will be used to quantify the system’s desired outcomes (lagging 
indicators). Thus, this module addresses the balance between both a system that 
is designed to optimize operational parameters (the perfect operational system), 
and a system that truly focuses its operation on the people involved (the per-
fect people system) in the establishment of lagging and leading indicators 
(Figure 5).  

In the definition of such indicators, four levels of lagging outcomes are envi-
sioned to be supported. At a level one, indicators should reflect the direct impact 
in increasing the capacity of the system by enhancing throughput. At a level two, 
the optimized capacity should enhance the financial performance (i.e. profitabil-
ity) of the system. At a level three, financial health should provide the ability for 
the system to grow (i.e. market share). Finally, at a level four, growth must gen-
erate a positive impact in the society (i.e. reputation, quality of life of people) 
where the system resides. These lagging outcomes must be perfectly aligned and 
supported by key leading indicators. 

An important step in defining the leading indicators of the system relies in the 
analysis of the behavior of throughput. It is known that a higher throughput 
provides the ability for organizations to increase their capacity to achieve the 
lagging outcomes mentioned above, and that throughput is enhanced by con-
trolling its related process cycle time (Little, 1961). Further, based on the works 
of Hopp and Spearman (2008), and Womack and Jones (1990) it can be con-
cluded that the biggest threat to cycle time relies in the effectiveness of the sys-
tem. Since effectiveness is a function of reliability and flow, it becomes natural 
that the leading indicators must address the underlying variability, in the form of 
variation disruptions, and flow inefficiencies embedded in the process. 
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Figure 5. Aligning continuous improvement with desired organizational outcomes sche-
matic. 
 

The categorization of the selected process identified in module 1 allows the 
development of leading indicators at a high level of detail. Processes that are ca-
tegorized as deterministic would include leading indicators to measure and con-
trol the level of disruptions in it (e.g. downtime, setup time, equipment reliabili-
ty, worker absenteeism, material delays). On the other hand, processes that are 
categorized as stochastic would integrate leading indicators to measure and con-
trol its level of variability (e.g. forecast and production scheduling errors). Lastly, 
flow leading indicators (e.g. waiting time, inventory and efficiency) are defined 
for either processes. It is noteworthy to highlight that despite having such lead-
ing indicators at the process level, they must be tactically defined keeping in 
mind that at the end of the day such metrics must support the quality of life of 
its people.  

3.2.3. Module 3—System Diagnosis and Enhancement 
This module develops the solution to the issues presented in the prior modules. 
As discussed earlier, the development of a solution demands a clear under-
standing of performance metrics (leading indicators) to enhance based on the 
process attributes (i.e. deterministic or stochastic), and of the behavior and inte-
raction of the factors contributing to the undesired effects in such metrics. 
Therefore, the main task at this point is to first stabilize the system, and subse-
quently improve flow. 

The stabilization must be done with respect to the identified process attributes. 
Processes that are categorized as deterministic are enhanced by minimizing its 
disruptions—machine breakdowns, setups, worker absenteeism, or quality re-
jects—via reliability engineering. As idle time due to disruptions is reduced, the 
cycle time of the process is reduced as well, and in consequence throughput is 
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increased. Hence, a reliable solution is required to possess four types of reliabili-
ty in our model approach—People, Material, Equipment, and Information (PMEI). 
The imposition of this requirement provides a solution in which equipment is 
available during the specified time, a forecast and scheduling system is in place, 
material is provided to the right process at the right time and right quantity, and, 
in a significant departure from the Lean standard, workforce capabilities and 
skills are all factored into the definition of reliable systems (Keyser & Sawhney, 
2013). 

On the other hand, processes that were categorized as stochastic are stabilized 
by minimizing their variation. The fact that variation has a negative resonance 
downstream in the system, causes a “snow ball” effect in which variation propa-
gates to subsequent processes. Hence, targeting and minimizing the variation 
will not only enhance the ability of the system to match its expected cycle time 
locally, but across the entire system. Such stabilization of stochastic processes 
requires a quantitative analysis of the sources of variation related to the afore-
mentioned reliability PMEI approach. Furthermore, decomposing variation into 
arrival and processing activities in the key-value stream permits managers to as-
sertively locate and control such sources of variation.  

Once the system has been stabilized and reliability engineering practices are in 
place, flow metrics can then be enhanced by redesigning flow such that the de-
sired performance levels are achieved (Li et al., 2014). In the enhancement of 
flow, principles and techniques commonly known within JIT and Lean can be 
embraced (i.e. elimination of muda, pull, kanban, line balancing, etc.). Hence, 
process stability and enhancement of flow are the fundamental components in 
the development of a reliable solution (Figure 6). 

The inclusion of stability as a significant step in the direction of developing LP 
solutions provides organizations the ability to create working environments that 
guarantee the satisfaction and well-being of employees, rather than just focusing 
on efficiency measures to enhance flow. Research suggests a negative impact on 
both working environment and employee health and well-being in conventional  
 

 
Figure 6. System diagnosis and enhancement via reliability. 
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LP initiatives that rely merely in the enhancement of flow. Fast paced working 
environments have exhibited correlation with injuries and musculoskeletal dis-
orders and fatigue (Conti et al., 2006; Koukoulaki, 2014). Conversely, reliable 
and stable environments that mitigate disruptions and variability not only foster 
occupational safety, teamwork engagement and communication (Akram et al., 
2016; Sawhney et al., 2010), but also boosts throughput as depicted in the pre-
vious module.  

3.2.4. Module 4—Sustain via Employee Buy In 
The final step towards the sustainability of LP, which anticipates employee re-
sistance by mechanisms measuring improvement in their quality of life, is as-
serted in this module. The objective of designing a sustainable LP practice re-
sides in finding the balance between the perfect operational system and the per-
fect people system.  

Employee resistance can be understood through the lens of culture, basic 
competence of the workforce, and societal culture. Once all sub factors in each of 
these categories have been understood, a “people-centric” system design” can 
emerge from the technical solution, as the mechanism of a “systems thinking” 
perspective would provide tangible dynamic effects of the technical solution on 
all stakeholders. Such a design must be iteratively evaluated and adjusted until 
the perceived resistance to improvements has been eliminated. This approach 
provides the baseline for a sustainable LP as the new changes are assessed and 
adjusted placing priority in employees well-being, while attaining the objectives 
of a learning organization. 

A critical driver is the motivation behind the people in the system for the suc-
cessful accomplishment of these objectives. The proposed model builds its 
framework with essential factors of people well-being (Figure 7) in accordance 
with Maslow’s Hierarchy of Needs (Maslow, 1943). These factors are called le-
vels of employee work-related needs (Sawhney et al., 2019): 
 Level 1: An employee must receive fair compensation and have job security. 

The perception of LP amongst employees could be detrimental if this level is 
not satisfied, affecting their performance and participation. This leads to 
higher turnover rates. A perfect people system must have zero turnover. 

 

 
Figure 7. Levels of needs. 
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 Level 2: An employee must feel safe in the workplace. Safety has three com-
ponents: 1) Physical safety, 2) Professional safety, and 3) Social safety which 
is indicated by the extent of prevalent prejudice or bias. Lean implementa-
tions address the first component sufficiently by way of tools such as 5S, vis-
ual controls, and mistake proofing. The second and third are not directly ad-
dressed in the context of Lean. A perfect people system must have zero rec-
orded safety events related to any component. 

 Level 3: An employee must experience a balance of work related stress and 
productivity. In its absence, employees feel stressed and unreasonable de-
mands may be imposed on their work. A perfect system must have zero levels 
of stress indicators such as overtime hours, absenteeism, and work backlog. 

 Level 4: An employee must be engaged; that is, have a sense of purpose and 
belonging in the workplace. Engagement of employees in this sense is rarely a 
component of Lean planning and implementation. A perfect people system 
must engage employees who experience high levels of autonomy at work. 

 Level 5: An employee must have opportunities to grow and lead. The indi-
viduals who have earned influence and respect within the organization must 
get the opportunity to leverage this ability towards the success of the imple-
mentation. A perfect people system must identify and promote leaders from 
within the organization. 

Employee engagement is achieved by understanding their different needs. 
These needs at the same time must consider stress mitigation, development and 
alignment of skills, and flexibility to adapt to specific cultures. Thus, the sustai-
nability of LP is understood by the effects that affecting individual motivations 
will have on the system.  

The objective to reduce stress is addressed from two perspectives: the simpli-
fication of project execution and redesigned activities with engaged people. 
Project execution is simplified more commonly for LP practitioners at a mana-
gerial or supervisory level with the first three modules of the methodology. In 
complement, engagement occurs when people at the shop floor receives the con-
sideration through each of the Levels of Needs (Figure 7), progressively climb-
ing to the highest level. 

The development and alignment of skills is achieved with the identification of 
the competencies required for the specific tasks and the culture that is being de-
veloped within the organization. Certain skills have been identified as desirable 
within LP employees recruited by Toyota (Liker, 2003), such as adaptability, in-
itiative, mechanical ability, oral communication, practical learning, problem 
identification, problem solution, team orientation and work tempo. Ideally, 
these skills can provide a level of certainty that a person integrating into this in-
itiative will develop a higher sense of belonging, higher levels of performance 
and dependability, and lower risk for departure from the organization. 

Consideration of culture involves two aspects: culture of the society, and cul-
ture of the generation. As communication technologies evolve, the geographical 
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limits have been virtually reduced, but the generational gap has expanded. This 
occurs in work systems that try to emulate successful practices which were 
created under specific contingencies. When these contingencies are ignored, a 
system that works within one context is not guaranteed to provide results in a 
different one. Hence, this methodology proposes specific methods and models 
that allow organizations to understand these differences and adjust for a sus-
tainable LP practice. 

Moreover, the engagement of the people is reaffirmed by understanding the 
leverage points that drive their motivation. Recognition (feeling of value) is 
reinforced by developing autonomy and providing the mechanisms allowing 
them to grow through each one of the five aforementioned levels. 

4. Theory and Practice Implications 

The proposed model in this study has implications in both theory and practice. 
With regards to theoretical implications, our model raises novel discussions that 
have been poorly addressed in previous literature. As one of the key points for a 
successful change is the understanding of how people and organizations perceive 
changes when exposed to a transitional environment (McAllaster, 2004), a work 
perspective supported by LP principles should depend heavily on people’s flex-
ibility and involvement. However, most of the existing LP frameworks do not 
explicitly address people aspects of the change process (Tortorella & Fogliatto, 
2014) and tend to be exclusively training-oriented (Li et al., 2014), neglecting 
people’s motivation and engagement throughout its implementation. In this 
sense, our model bridges this gap by clearly indicating the need for a proper 
alignment between operational and people perspectives right at the beginning of 
the LP implementation. Such initial alignment helps to ensure that the benefits 
obtained from the aimed improvements meet expectations from both organiza-
tions and employees, mitigating myopic approaches that are quite likely to fail in 
the long run. This alignment favors the concurrent consideration of people and 
organizational motivations before the implementation of improvements rein-
forcing a higher awareness level about the need for change. This fact enhances 
engagement and reduces the usual implementation stress and tensions between 
senior managers and employees. 

Regarding practical contributions, this model proposes a problem identifica-
tion and classification before the application of any LP practice or problem-solving 
methodology. Each LP practice provides a unique result and should be applied 
according to a specific need and context (Netland, 2016). In fact, managers and 
practitioners still struggle with appropriate selection of LP practices and usually 
choose one or two to start their wide and indiscriminate implementation (Bha-
sin, 2008). Further, despite the problems faced, most companies often seem to 
apply a similar path for improvement, which is mainly based on value stream 
mapping (Marodin & Saurin, 2013), eliciting a mismatch between problems and 
solving methods. Hence, the comprehension of the problem nature, determinis-
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tic or stochastic, and its categorization according to existing issues (flow, varia-
tion and disruption) enable to address improvements in a more assertive way, 
avoiding misguided selection of practices and methods that may demand a lot of 
effort but with low impact on the problem.  

In contrast to existing LP implementation models that commonly focus on 
increasing productivity at the lowest expense of resources, this model proposes a 
paradigm shift by introducing the concepts of reliability in the design of the sys-
tem. Hence, the focus is on enhancing the effectiveness of the system as a func-
tion of efficiency and reliability—designing a system that will perform its in-
tended function under the specified conditions consistently over time. Further-
more, when supported by a LP model that addresses people’s needs, managers 
may face less resistance from their employees, resulting in a smoother change 
that leads the organization into the desired performance level while improving 
the quality of life of its people.  

In a general concept, our understanding is that the major theoretical contri-
bution does not come from any specific module, but from the proposition of the 
people-centric framework as a whole. The sequential propositions of these mod-
ules from a system-wide perspective provide guidelines to explicitly approach 
the underlying method for a successful LP implementation. 

5. Conclusion 

This study aimed at proposing a framework to guide and sustain LP implemen-
tations while improving quality of life based on a systematic approach that bal-
ances operations’ perspectives. The proposed model has been primarily moti-
vated by the identified research gaps in the literature, outlined in the form of 
four propositions, and complemented by researchers’ accrued experience with 
LP implementation throughout cross-sector organizations. The proposed frame-
work addresses such gaps through a paradigm shift based on the enhancement of 
reliability of the system supported by four main goals: 1) reduce resource and 
effort level by strategically defining the problem; 2) align efforts with system 
growth and competitiveness; 3) enhance capacity via reliability and flow; and 4) 
enhance employees’ quality of life. Besides its academic contribution by adding 
to the body of such perspective into LP implementation, this study also has prac-
tical implications as it provides generalizable LP implementation steps which 
have not yet emerged. 

Future research could perform a more in-depth analysis of each module to va-
lidate the envisioned contributions and implications of what is presented in this 
paper. The shortcomings that would need to be addressed for each module are: 
 Module 1: Definition of a standard methodology to identify “the right prob-

lem” within the context of LP, and a comparison with models that approach 
at least one of the following elements: 

o Identification of “funneling” strategies that narrow down the scope of the 
problem, for a precise root-cause analysis. 
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o Methods to select the adequate LP toolkit based on the identified problem. 
o A process that can be iterative and transferable across sectors. 
 Module 2: Structuring of a sub-model that supports a sustainable perfor-

mance measurement system that includes all of the following characteristics 
in detail:  

o Categorization of indicators according to “typical” organizational units (de-
partments), along with their vertical and horizontal integrations. 

o Delineation of leading and lagging indicators and their causal relationships. 
o Evidence through theory and practice to affect continuous improvement in-

itiatives. 
 Module 3: Consolidation of a definition for variation and disruptions with 

their corresponding metrics within manufacturing and other sectors. These 
should address:  

o Their impact in the throughput of the system from the perspective of people, 
materials, equipment and information (PMEI). 

o Identification of common failure modes within PMEI, and a robust approach 
to design for reliability.  

 Module 4: Further investigation of a humanistic approach to LP, through the 
following: 

o Standard definition of “quality of life” and how to enhance it within the con-
text of work.  

o Convergent approaches for socio-technical systems and LP. 
o Common definitions and objective measurement approaches for motivation, 

engagement, and culture. 
These would provide clear directions and steps that aid practitioners and aca-

demicians to expand its utilization. To verify its implementation sustainability, 
the establishment of these longitudinal studies could add insights regarding the 
real outcomes of the proposed model.  
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