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Purpose – Data breaches continue to rise, placing unprecedented pressure on organizations to strengthen data 
governance (DG) practices. Lean six sigma (LSS), with its emphasis on structured processes and continuous 
improvement, offers a potential pathway for enhancing governance maturity. This study aims to explore how 
LSS principles can support and strengthen DG frameworks in small and medium-sized enterprises (SMEs) and 
SME-like environments, with the goal of informing more effective governance policies, improving decision- 
making and enabling resilient, data-driven operations.  

Design/methodology/approach – A qualitative grounded theory methodology was employed to 
examine the under-theorized intersection of LSS and DG in SMEs and SME-like environments. 
Grounded theory was selected due to the limited empirical understanding of how process improvement 
methodologies can support governance and privacy in resource-constrained environments. This 
approach enabled the development of a data-driven conceptual framework derived from systematic 
grounded theory coding procedures, including iterative coding and constant comparative analysis, of 
semi-structured interviews.  

Findings – The study identifies how SMEs and SME-like environments integrate LSS principles through a 
lens of critical success factors (CSFs), into DG through a triadic framework comprising: (1) structural role 
clarity, (2) process control through LSS tools and (3) organizational readiness. Four themes emerged: the 
strategic importance of DG for resilience and compliance; the distribution and formalization of governance 
roles; the use of LSS tools to improve data quality, role clarity and operational efficiency; and challenges 
related to resource limitations, resistance to change and capability gaps. Together, these findings reveal a 
structured pathway for SMEs to embed governance practices while addressing operational and cultural 
constraints.  

Originality/value – To the best of the authors’ knowledge, this research provides one of the first grounded 
theory examinations of how LSS can enhance DG in SMEs and SME-like environments. The emergent 
framework advances theoretical understanding by demonstrating how governance maturity develops at the 
intersection of role clarity, process control and organizational readiness. The study contributes a unique 
perspective by positioning LSS not only as a quality methodology but as a governance enabler, offering 
resource-constrained organizations a structured approach to institutionalizing resilient, data-driven 
governance practices.  

Keywords Data governance, Data privacy, Lean six sigma, Qualitative study, Grounded theory, 
SME-like environments
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1. Introduction
Data security has become an increasingly urgent concern in the digital age, as the value of 
data as a strategic organizational asset continues to grow (Ahmadi et al., 2022). As the 
importance of data increases, the need for effective data governance (DG) has intensified, 
particularly for safeguarding sensitive information. High-profile breaches, such as the 2023 
cyberattack on National Public Data that compromised 2.3 billion records, highlight the 
critical importance of robust DG systems (Healy, 2024). Despite growing attention to DG, 
significant gaps remain in understanding the strategies and challenges faced by small and 
medium-sized enterprises (SMEs) and other SME-like environments that operate with 
similar resource constraints and governance limitations.

Although many organizations remain unprepared for the modern technical challenges 
associated with governing data, SMEs are especially vulnerable due to their limited financial, 
technical and human resources compared to larger enterprises. SMEs contribute around 
50%–70% of gross domestic product (GDP) in most Organization for Economic Co-operation 
Development (OECD) countries (ILO, 2024), underscoring their economic importance and 
making their vulnerability to DG failures a critical issue with broader implications. However, 
their smaller scale often complicates the implementation of effective governance practices. 
Gartner (2022) notes that many organizations have struggled with DG and predicts that nearly 
80% of DG initiatives will fail within the next three years, mainly due to the failure to customize 
strategies for the unique needs of different organizations. Addressing these challenges requires 
implementation strategies grounded in operational excellence principles, particularly 
approaches that integrate continuous improvement, statistical control and process 
standardization. Lean six sigma (LSS) offers a comparatively structured and measurement- 
oriented approach for embedding these capabilities into governance practices.

This study examines the application of LSS to DG within SMEs and SME-like 
operational environments, organizations that operate under similar resource constraints, lean 
staffing models and limited formalized governance structures, regardless of sector. In this 
study, SME-like environments refer to organizational units that, although not legally 
classified as SMEs, function under comparable structural constraints such as limited 
resources, lean staffing and evolving governance maturity. This definition is intentionally 
extended to include relevant departments and functional units within larger enterprise and 
public-sector organizations, as several study participants operate within such contexts while 
still experiencing SME-like operational constraints at the unit level. As a result, these 
organizations face challenges similar to those encountered by SMEs Smallwood, (2019).

Using grounded theory, this paper investigates how LSS can strengthen DG in SME-like 
environments by exploring the intersection of these two domains. Through semi-structured 
interviews with subject matter experts from the State of Indiana, the study identifies critical 
factors through which LSS tools and methodologies can enhance DG frameworks. Indiana 
provides a particularly relevant context: the state is home to more than 534,640 small 
businesses, representing 99.4% of all businesses (U.S. Small Business Administration, 
2022), making it an ideal setting for examining the adoption of LSS principles to improve 
operational efficiency and DG practices.

The paper addresses the following research question: How can LSS tools and 
methodologies be applied to strengthen DG and enhance data privacy within SMEs and 
SME-like environments? While LSS has been widely studied as a driver of operational 
improvement, limited research has examined its specific role in supporting DG, particularly 
in relation to data privacy, quality and security. This gap underscores the need to investigate 
how LSS can help SMEs and SME-like environments manage sensitive data and comply 
with increasingly stringent privacy regulations.
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By focusing on practical applications, this study deepens the understanding of LSS’s role 
in improving DG within SMEs and SME-like environments and offers recommendations for 
integrating LSS to enhance data protection, data quality and overall information 
management.

2. Literature review
Organizational success increasingly depends on two intertwined capabilities, effective data 
management and continuous process improvement. DG and LSS represent structured 
approaches to these goals. DG emphasizes accountability, compliance and data quality, while 
LSS provides tools for reducing waste, controlling variability and embedding continuous 
improvement. This review synthesizes insights from both domains, highlighting critical 
success factors (CSFs) and exploring their intersection, particularly within SMEs and SME- 
like environments, where resource constraints heighten the need for integrated, efficient 
strategies. To connect DG to LSS, a perspective of CSFs was employed, where CSFs 
represent operational design principles.

The role of CSFs has roots as a fundamental method and requirement for businesses to 
strategically implement new processes, in his seminal work (Rockart, 1979). First described 
by Daniel (1961), CSFs serve as set of conditions for an organizational initiative to succeed. 
CSFs became widespread through now established cross-industry definitions that resulted in 
the CSF concept applicable across multiple industries (Boynton and Zmud, 1984). 
Systematic evidence of this cross-industry adaptation is demonstrated by Cooper (2008)
where the diversity of CSFs in implementation of initiatives shows CSF theory’s application 
in operations design and management. This has extended into initiatives beyond industry 
boundaries, such as LSS. In LSS, linking CSFs to implementation is a basis for strategy and 
sustaining that design and implementation (Antony et al., 2023; Laux et al., 2015; Li et al., 
2018).

3. Data governance
3.1 Foundations of data governance
Weill and Ross (2004) distinguish DG from management: governance encompasses strategic 
decision-making authority, while management focuses on execution (Ahmadi et al., 2022). 
Applied to data, governance ensures oversight of organizational data assets (Wende, 2007). 
Contemporary studies extend this foundation, positioning DG not only as a compliance 
mechanism but also as a facilitator of advanced analytics, artificial intelligence (AI) 
readiness and competitive differentiation (Alhassan et al., 2019; Abraham et al., 2019; Otto, 
2011).

Existing DG literature reflects an ongoing tension between structural oversight models 
and IT aligned governance approaches, particularly regarding how governance 
responsibilities are operationalized within organizations (Wende, 2007; De Haes and Van 
Grembergen, 2009). This tension is particularly relevant for SMEs, which often lack 
formalized structures to support multi-level governance. Cheong and Chang (2007) highlight 
DG’s role in enabling root-cause analysis and performance assessment, yet Abraham et al. 
(2019) argue that operationalization, embedding governance into daily processes, is the true 
differentiator. This operational emphasis aligns closely with LSS principles, which prioritize 
measurable process control, continuous feedback and standardized improvement routines.

Effective DG requires executive support, clearly defined roles and robust processes (Otto, 
2011; Khatri and Brown, 2010). Key roles include DG managers, owners, stewards and 
custodians, who are empowered by top management to manage policies, standards, access, 
privacy and risk. In Panian’s (2010) study, essential components of DG are highlighted, 
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aimed at guaranteeing data accessibility, consistency, auditability and security within 
enterprises. These components encompass:

● Data standards, policies and processes: These components are intricately linked to 
business rules and data access control, establishing a structured framework to guide data 
management and usage.

● Roles and responsibilities: Clearly defining roles and responsibilities within the 
organization ensures effective DG and accountability for data-related tasks.

● Data integration technology platforms: Automation plays a pivotal role in DG 
processes and data integration technology platforms facilitate seamless and efficient 
management of data across the organization.

3.2 Data governance critical success factors
Marinos (2004) identified ten CSFs essential for effective DG, leadership accountability, 
enterprise-wide standards, managerial alignment, early attention to data complexity, cross- 
divisional collaboration, use of metrics, partnerships with external stakeholders, strategic 
control points, compliance monitoring and training and awareness.

These success factors highlight the importance of strong leadership, standardized 
processes and continuous measurement in sustaining governance initiatives. Subsequent 
studies reinforce this view, emphasizing that effective governance requires not only clear 
structures and accountability but also adaptability and integration into organizational culture 
(Otto, 2011; Abraham et al., 2019). Together, these insights suggest that the durability of 
governance frameworks depends on balancing formalized standards with the flexibility to 
evolve alongside changing business needs.

3.3 Data governance in SMEs
DG in SMEs presents distinctive challenges compared with larger organizations. SMEs often 
operate with limited financial and human resources, less formalized processes and flatter 
organizational structures, which can complicate the implementation of comprehensive 
governance frameworks (Stankalla et al., 2018). Research on DG in emerging digital 
environments highlights that organizations with constrained resources often struggle with 
fragmented data ownership, unclear accountability and inconsistent data practices, making it 
difficult to maintain data quality and compliance (Santos et al., 2017). These issues are 
further compounded by limited analytical capabilities, which restrict SMEs’ ability to 
leverage data effectively and develop the governance foundations needed to support reliable 
decision-making (Mikalef et al., 2020). Although much of this literature does not focus 
exclusively on SMEs, these structural and capability constraints are characteristic of both 
SMEs and SME-like environments, including organizational units within larger institutions 
that operate under similar limitations.

Despite these constraints, effective DG remains critical for ensuring data quality, 
regulatory compliance and informed decision-making. Scholars emphasize that SMEs can 
achieve governance objectives by adopting scalable and pragmatic approaches that prioritize 
high-value data assets, assign stewardship responsibilities to existing staff under executive 
oversight and leverage affordable automation tools to monitor data quality and enforce 
policies (Were and Moturi, 2017; Abraham et al., 2019). Embedding governance practices 
into daily operations rather than treating them as standalone initiatives is particularly 
important, as it enables SMEs to integrate governance seamlessly into their workflows. This 
adaptive approach strengthens organizational environment and supports sustainable 
performance, even in resource-constrained environments.
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Given the parallels between SMEs and SME-like units, such as departmental teams in 
public-sector or higher-education settings, the insights from SME-relevant governance 
research are directly applicable to the organizational contexts examined in this study.

Compared with highly formalized governance systems that often require extensive 
administrative infrastructure, LSS offers a more scalable and operationally embedded 
approach that can be adapted to resource-constrained SME and SME-like environments. By 
emphasizing process efficiency, waste reduction and continuous improvement, LSS aligns 
well with the pragmatic and operational realities of such environments, where governance 
mechanisms must be lightweight yet effective. This alignment makes LSS particularly 
suitable as an integrative lens for embedding DG within daily operational workflows rather 
than treating it as a separate administrative function.

4. Lean six sigma
4.1 Foundation of lean six sigma
LSS has been widely applied across industries to enhance cost efficiency, quality and 
productivity by reducing variation and defects (Pavlović and Božanić, 2010; Antony et al., 
2019). Initially developed at Motorola (Barney, 2002), LSS integrates six sigma’s focus on 
minimizing variability with lean’s elimination of waste. Modern applications extend beyond 
manufacturing into services, IT and data-intensive processes (Sony et al., 2021; Redeker et 
al., 2019).

The methodology involves structured problem-solving, data-driven analysis and 
continuous monitoring to enhance process outcomes (Schroeder et al., 2008). Scholars 
emphasize leadership commitment, defined roles, standardized processes and measurable 
outcomes as essential foundations for sustaining LSS initiatives. More recent studies 
highlight adaptability and cultural embedding as critical for ensuring relevance across 
diverse organizational contexts (Antony et al., 2022).

In addition to its technical foundations, LSS also includes an affective dimension. Successful 
implementation depends on employee motivation, trust and engagement, which collectively 
foster a culture of continuous improvement. Studies emphasize that emotional commitment and 
organizational buy-in are as important as statistical tools and process mapping, as resistance to 
change often limits the effectiveness of LSS initiatives (Murmura et al., 2021).

Although LSS is often positioned within broader operational excellence paradigms such 
as total quality management (TQM), business process management (BPM) and ISO-based 
quality systems, it is conceptually distinct in its integration of statistical process control with 
structured improvement cycles (DMAIC). While TQM emphasizes cultural and managerial 
commitment to quality (Prajogo and McDermott, 2005), BPM focuses on process modeling 
and optimization (Vergidis et al., 2007) and ISO frameworks prioritize standardized 
documentation and compliance (Faruq and Saidur, 2022), these approaches typically do not 
embed continuous, data-driven variance control directly into operational execution. In 
contrast, LSS operationalizes improvement through measurable feedback loops, defect 
reduction logic and process capability analysis, enabling ongoing monitoring and corrective 
action within day-to-day workflows. This embedded analytical structure positions LSS not 
only as a quality improvement methodology but also as a mechanism for operational 
governance enforcement through continuous measurement, accountability and iterative 
improvement.

4.2 LSS critical success factors
The literature identifies multiple CSFs for effective LSS implementation. Kowang et al. (2019)
highlight five core CSFs: fostering continuous improvement, promoting innovation, adopting a 
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top-down management approach, ensuring employee knowledge of LSS and enhancing 
communication. Other studies emphasize organizational performance (Jones et al., 2010; Papic 
et al., 2017), employee involvement and training (Murmura et al., 2021) and systematic 
information management (Lee and Choi, 2006).

Patel and Patel (2021) provide a broader framework of eleven CSFs, including training 
and education, strong leadership, cultural change, project management skills, alignment with 
business strategy, effective communication, customer focus, supportive infrastructure, 
reward systems and supply chain integration. The contrast between Kowang’s concise model 
and Patel’s comprehensive framework illustrates the evolution of LSS literature from 
emphasizing core managerial practices to encompassing wider organizational systems. 
Collectively, these studies underscore that leadership commitment, employee engagement 
and resource alignment remain central to sustaining LSS initiatives, while adaptability and 
cultural change are increasingly recognized as critical for long-term success.

4.3 LSS in SMEs
Implementing LSS in SMEs presents unique challenges, including financial constraints, 
limited expertise and scarce human resources (Zhou, 2016; Antony et al., 2017). Recent 
scholarship shows that these barriers persist even as LSS evolves toward more digitally 
enabled forms, with SMEs and SME-like environments, often lacking the technological 
readiness and analytical capabilities needed to fully leverage modern LSS practices (Mishra, 
2022; Prado et al., 2024). Despite these barriers, LSS has gained popularity as an effective 
approach to process improvement and quality management, building on its proven success in 
large organizations worldwide (Zhou, 2016).

Successful adoption in SMEs depends on CSFs such as employee involvement, management 
commitment and understanding of LSS principles (Lande et al., 2016). More recent studies 
emphasize that integrating digital tools, real-time data and Industry 4.0 technologies can 
strengthen these CSFs by improving process visibility, accelerating decision-making and 
reducing the burden of manual data collection, benefits that are particularly valuable for resource- 
constrained SMEs and SME-like units (Mishra, 2022; Antony et al., 2022). Recent evidence also 
highlights the importance of tailoring LSS tools to SME contexts, including simplified define, 
measure, analyze, improve, and control (DMAIC) cycles, visual management practices and 
flexible training models that accommodate limited resources (Antony et al., 2019). Neglecting 
these factors often leads to poor outcomes, including insufficient resources, limited expertise and 
inadequate access to LSS tools and support systems.

Key CSFs for SMEs include training, leadership commitment, customer focus, cultural 
change and strategic quality planning. By prioritizing these elements, SMEs can overcome 
resource limitations and achieve continuous improvement, cost reduction and enhanced product 
and service quality. Emerging research also suggests that SMEs’ inherent agility and shorter 
decision chains position them well to adopt LSS 4.0 practices, which rely on iterative 
experimentation, digital integration and rapid learning cycles (Prado et al., 2024; Antony et al., 
2022). This adaptability enables SMEs and SME-like environments to tailor improvement 
initiatives to their specific operational contexts, supporting more sustainable and scalable LSS 
implementation.

5. Comparative analysis of CSFs
The comparative analysis of CSFs in Table 1 reveals a structural convergence between DG 
and LSS, particularly across leadership, standardization, collaboration, performance 
measurement and capability development. This convergence suggests that DG and LSS are 
not independent improvement frameworks but represent two interdependent governance 

International 
Journal of Lean 

Six Sigma  

307  

Downloaded from http://ftp.nowpublishers.com/ijlss/article-pdf/17/8/302/11734780/ijlss-04-2025-0070en.pdf by guest on 07 July 2026



Ta
bl

e 
1.

Su
m

m
ar

iz
es

 th
e 

C
SF

s i
de

nt
ifi

ed
 in

 th
e 

lit
er

at
ur

e 
on

 D
G

 a
nd

 L
SS

, p
ro

vi
di

ng
 a

 c
om

pa
ra

tiv
e 

ov
er

vi
ew

 o
f b

ot
h 

fr
am

ew
or

ks

C
SF

s
D

G
LS

S
Sy

nc
hr

on
iz

at
io

n

Le
ad

er
sh

ip
 a

nd
 

ac
co

un
ta

bi
lit

y
D

efi
ne

s d
at

a 
au

th
or

ity
 a

nd
 c

om
pl

ia
nc

e 
ov

er
si

gh
t

En
fo

rc
es

 e
xe

cu
tio

n 
di

sc
ip

lin
e 

th
ro

ug
h 

D
M

A
IC

D
G

 se
ts

 g
ov

er
na

nc
e 

au
th

or
ity

; L
SS

 
op

er
at

io
na

liz
es

 a
cc

ou
nt

ab
ili

ty
St

an
da

rd
iz

at
io

n 
an

d 
pr

oc
es

s 
al

ig
nm

en
t

En
su

re
s c

on
si

st
en

t d
at

a 
de

fin
iti

on
s a

nd
 

po
lic

ie
s

R
ed

uc
es

 p
ro

ce
ss

 v
ar

ia
tio

n 
th

ro
ug

h 
st

an
da

rd
 w

or
kfl

ow
s

D
G

 st
an

da
rd

iz
es

 d
at

a;
 L

SS
 st

an
da

rd
iz

es
 

pr
oc

es
s e

xe
cu

tio
n

C
ro

ss
-F

un
ct

io
na

l 
co

lla
bo

ra
tio

n
C

oo
rd

in
at

es
 d

at
a 

ow
ne

rs
hi

p 
ac

ro
ss

 
un

its
En

ab
le

s t
ea

m
-b

as
ed

 p
ro

bl
em

-s
ol

vi
ng

 
an

d 
im

pr
ov

em
en

t
D

G
 st

ru
ct

ur
es

 o
w

ne
rs

hi
p;

 L
SS

 e
na

bl
es

 
ex

ec
ut

io
n 

co
lla

bo
ra

tio
n

M
et

ric
s a

nd
 p

er
fo

rm
an

ce
 

m
on

ito
rin

g
Tr

ac
ks

 d
at

a 
qu

al
ity

 a
nd

 c
om

pl
ia

nc
e 

K
PI

s
U

se
s p

ro
ce

ss
 m

et
ric

s a
nd

 v
ar

ia
tio

n 
co

nt
ro

l
D

G
 m

ea
su

re
s d

at
a 

in
te

gr
ity

; L
SS

 m
ea

su
re

s 
pr

oc
es

s p
er

fo
rm

an
ce

Tr
ai

ni
ng

 a
nd

 a
w

ar
en

es
s

B
ui

ld
s g

ov
er

na
nc

e 
ro

le
s, 

re
sp

on
si

bi
lit

ie
s a

nd
 d

at
a 

lit
er

ac
y

D
ev

el
op

s a
na

ly
tic

al
 a

nd
 im

pr
ov

em
en

t 
sk

ill
s (

D
M

A
IC

 to
ol

s)
D

G
 b

ui
ld

s g
ov

er
na

nc
e 

ca
pa

bi
lit

y;
 L

SS
 b

ui
ld

s 
im

pr
ov

em
en

t c
ap

ab
ili

ty
Pa

rtn
er

sh
ip

s a
nd

 su
pp

lie
r 

co
lla

bo
ra

tio
n

En
su

re
s e

xt
er

na
l d

at
a 

in
te

gr
ity

 a
nd

 
co

m
pl

ia
nc

e 
al

ig
nm

en
t

Ex
te

nd
s p

ro
ce

ss
 im

pr
ov

em
en

t t
o 

su
pp

lie
rs

 a
nd

 v
al

ue
 c

ha
in

D
G

 g
ov

er
ns

 d
at

a 
ex

ch
an

ge
; L

SS
 o

pt
im

iz
es

 e
nd

- 
to

-e
nd

 p
ro

ce
ss

es
C

on
tro

l a
nd

 c
om

pl
ia

nc
e

En
fo

rc
es

 p
ol

ic
ie

s, 
au

di
ta

bi
lit

y 
an

d 
da

ta
 

co
nt

ro
l

U
se

s s
ta

tis
tic

al
 c

on
tro

l a
nd

 c
or

re
ct

iv
e 

ac
tio

n 
cy

cl
es

D
G

 e
ns

ur
es

 c
om

pl
ia

nc
e;

 L
SS

 e
ns

ur
es

 
co

nt
in

uo
us

 c
on

tro
l

In
no

va
tio

n 
an

d 
ad

ap
ta

bi
lit

y
B

al
an

ce
s g

ov
er

na
nc

e 
co

nt
ro

l w
ith

 
ev

ol
vi

ng
 d

at
a 

ne
ed

s
D

riv
es

 c
on

tin
uo

us
 im

pr
ov

em
en

t a
nd

 
ex

pe
rim

en
ta

tio
n

D
G

 st
ab

ili
ze

s g
ov

er
na

nc
e;

 L
SS

 d
riv

es
 a

da
pt

iv
e 

im
pr

ov
em

en
t

C
om

m
un

ic
at

io
n 

an
d 

in
fo

rm
at

io
n 

sh
ar

in
g

St
ru

ct
ur

es
 g

ov
er

na
nc

e 
co

m
m

un
ic

at
io

n 
an

d 
re

po
rti

ng
En

ab
le

s f
ee

db
ac

k 
lo

op
s a

nd
 o

pe
ra

tio
na

l 
tra

ns
pa

re
nc

y
D

G
 fo

rm
al

iz
es

 c
om

m
un

ic
at

io
n;

 L
SS

 e
na

bl
es

 
pe

rf
or

m
an

ce
 fe

ed
ba

ck

So
ur

ce
(s

):
 A

ut
ho

rs
’ o

w
n 

w
or

k

IJLSS 
17,8    

308  

Downloaded from http://ftp.nowpublishers.com/ijlss/article-pdf/17/8/302/11734780/ijlss-04-2025-0070en.pdf by guest on 07 July 2026



logics operating at different organizational levels: DG functions as a structural governance 
layer that defines accountability, control and compliance boundaries, while LSS operates as a 
process-level mechanism that enables the operational realization and continuous refinement 
of these structures.

Rather than reflecting simple complementarity, the differences between the two 
frameworks indicate a functional decomposition of governance. DG emphasizes system 
stability through data integrity, regulatory alignment and formal control structures, whereas 
LSS introduces dynamic adaptability through variation reduction, process optimization and 
iterative improvement cycles. Together, they form a dual-governance configuration in which 
structural governance without operational execution remains inert, while process 
improvement without structural governance lacks institutional anchoring.

This duality provides a conceptual basis for understanding governance as a layered 
system in which structural control and process optimization are mutually constitutive rather 
than independently operating mechanisms.

6. Integrating LSS and DG
As discussed in Section 2.1, Lean emphasizes waste reduction while Six Sigma focuses on 
minimizing variation. Together, these principles align closely with core DG objectives, 
including data quality, transparency, accountability and control. This alignment enables the 
reduction of redundant data processes, improved consistency and enhanced reliability of 
organizational data assets.

LSS tools such as DMAIC, SIPOC and value stream mapping provide structured 
mechanisms for operationalizing governance. In particular, DMAIC supports governance 
execution by clarifying data ownership, identifying quality gaps, diagnosing root causes of 
data issues and enabling continuous monitoring and corrective action. This demonstrates 
how LSS translates governance principles into measurable, process-oriented routines 
embedded within operational workflows.

As highlighted in Section 1.3 organizations, particularly SMEs and SME-like 
environments, often face challenges in implementing DG due to limited resources, unclear 
roles and fragmented processes. LSS can help address these challenges by standardizing 
procedures, clarifying responsibilities and embedding measurement systems that support 
compliance and performance monitoring. In such contexts, LSS provides a scalable and 
structured approach to operationalizing governance through continuous improvement and 
data-driven decision-making, shifting DG from a static, policy-driven function toward a 
more adaptive and process-integrated system.

Similar governance-related challenges are also observed across other operational 
excellence (OPEX) methodologies, including TQM, BPM and ISO-based systems, 
particularly in relation to data consistency, process integration and operational enforcement 
(Schiavone et al., 2023; Butt, 2020; Biazzo and Bernardi, 2003).

7. Research gap and contribution
Although substantial literature exists on DG and LSS individually, their intersection remains 
underexplored. Even though governance challenges have been noted across other OPEX 
traditions, a focused understanding of LSS as a mechanism for enabling DG is still limited. 
This gap presents significant implications for organizations, particularly SMEs, which often 
struggle to establish robust governance structures under resource constraints. Given LSS’s 
demonstrated effectiveness in enhancing operational efficiency and quality management, 
examining how its principles can be leveraged to improve governance practices is both 
important and increasingly relevant in today’s data-driven environments.
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This research aims to address this gap by investigating the contributions of LSS to 
governance effectiveness, with particular attention to SMEs and SME-like environments that 
must manage data responsibly despite limited resources. Ultimately, the study seeks to 
support these organizations in navigating the complexities of data management through 
structured yet adaptable governance approaches.

8. Methodology
This study employed grounded theory as the primary research design to develop a theory 
grounded in empirical data. Grounded theory was chosen because it enables systematic 
theory building in areas where limited prior research exists (Corbin and Strauss, 2014). The 
insights generated through grounded theory in this study later served as the foundation for a 
subsequent research phase that employed a different design to develop a comprehensive 
framework based on these results.

Grounded theory was selected because the intersection of LSS and DG in SMEs and SME 
like environments is an under-theorized domain with no established explanatory framework. 
As Glaser and Strauss (2017), Strauss and Corbin (1998) and Charmaz (2014) emphasize, 
grounded theory is most appropriate when the goal is to generate theory directly from 
participant experiences in areas where existing models are insufficient. This study is 
positioned at the substantive theory-building stage, aiming to develop an empirically 
grounded explanation of how LSS practices can support DG in resource-constrained 
environments. This theoretical positioning clarifies that the purpose of grounded theory here 
is not to test existing constructs but to inductively build a conceptual understanding of an 
emerging phenomenon.

Grounded theory involves an iterative process where data is collected through interviews and 
analyzed to identify patterns and concepts (Charmaz, 2003). These concepts are refined and 
grouped, resulting in a theory that explains the observed phenomena (Williams, 2007). The 
flexibility of grounded theory makes it well-suited for exploring complex issues such as the 
relationship between LSS practices and DG in SMEs and SME-like environments. Figure 1
illustrates the conceptual approach adopted in this study.

8.1 Inclusion criteria for SMEs and SME-like environments
For this study, SMEs and SME-like environments were defined using a functional rather than 
strictly legal classification. While the U.S. Small Business Administration (2023) size 
standards, typically fewer than 500 employees and annual revenues under $50m, served as a 
general reference point, the primary criterion was whether the organizational unit operated 
under SME-like constraints. These constraints include limited financial resources, lean 
staffing structures, multi-role personnel and evolving DG maturity, characteristics 
commonly associated with SMEs regardless of the size of the parent institution.

This approach reflects the reality that many departments, divisions or operational units 
within larger organizations function as SME-equivalents due to their resource limitations and 
governance structures. By focusing on SMEs and SME-like environments, the study ensured 
that participants represented contexts where LSS and DG adoption is shaped by similar 
operational pressures, thereby maintaining conceptual coherence and strengthening the 
relevance of the findings.

8.2 Sampling strategy and participants
The study employed a multi-step sampling approach. Purposive sampling was first used to 
identify the initial ten participants who met the inclusion criteria: (a) a minimum of two years 
of experience in LSS, DG or data privacy within SMEs or SME-like environments and (b) 
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employment in organizational units operating under SME-like constraints such as limited 
staffing, resource scarcity and evolving governance maturity. Indiana was selected for 
convenience and accessibility.

Figure 1. Research design  
Source: Authors’ own work 

Although initial participants were identified through purposive sampling, 
participant selection evolved iteratively as emerging categories were identified during 
early rounds of analysis. Subsequent interviews were guided by developing concepts, 
reflecting an iterative, grounded theory, informed sampling approach, allowing further 
exploration and validation of emerging relationships between LSS practices and DG 
challenges.

Snowball sampling was then used to identify additional participants through referrals. All 
participants met the study’s inclusion criteria, ensuring consistency with the research 
context. In total, 25 individuals were contacted and 20 agreed to participate in interviews. 
This sample size aligns with grounded theory recommendations, where approximately 
20–30 interviews are typically sufficient to achieve theoretical saturation (Moser and 
Korstjens, 2018; Vasileiou et al., 2018). In this study, saturation was assessed through 
constant comparative analysis and iterative coding, with no new substantive themes 
emerging in the later stages of data collection. As with most qualitative studies using 
purposive and snowball sampling, the findings are not intended to be statistically 
generalizable but theoretically transferable to similar contexts. Table 2 below includes 
interview participants’ information.

8. 3 Data collection
Data was collected through semi-structured interviews designed to elicit in-depth responses 
and allow flexibility in probing participants’ perspectives (Creswell and Creswell, 2017; 
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DeJonckheere and Vaughn, 2019). The interview guide was designed to explore LSS and DG 
practices specifically within resource-constrained operational settings, ensuring alignment 
with the study’s focus on SMEs and SME-like environments. This format was chosen 
because it combines consistency across participants with the ability to explore emerging 
themes through follow-up questions.

Table 2. Interview participants’ information

Participant Role Organization type

Interviewee A Vice President, Commercial Insurance Finance and Insurance Sector
Interviewee B Partner, Data Security Practice Legal Services
Interviewee C Government Legal Advisor Public Sector
Interviewee D Technology Leader Public Sector
Interviewee E Privacy and Security Director Public Sector
Interviewee F Chief Information Security Officer Automotive
Interviewee G Chief Information Security Officer Public Sector
Interviewee H Senior General Counsel Healthcare
Interviewee I Chief Executive Officer IT Consulting and Services
Interviewee J Co-founder and CEO IT Consulting and Services
Interviewee K Co-founder and CTO IT Consulting and Services
Interviewee L Chief Privacy Officer Public Sector
Interviewee M Deputy Director, Data Science Public Sector
Interviewee N Director of Engagement and Analytics Public Sector
Interviewee O Director Commercial Manufacturing Medical Sector
Interviewee P Data Analyst Higher Education
Interviewee Q Vice Chancellor Information Services Higher Education
Interviewee R Program Quality Manager, LSS Expert Automotive
Interviewee S Partner in Data Security and Privacy Legal Services
Interviewee T Continuous Improvement LSS Black Belt Healthcare

Source(s): Authors’ own work

Each interview lasted approximately 1 h and followed an interview guide consisting 
of 18 open-ended questions. The questions were developed based on existing research 
(Hundal et al., 2021; Mahanti, 2021) and reviewed by the authors and external experts in 
LSS and DG to ensure clarity and relevance. This expert review helped ensure that the 
interview guide appropriately reflected the operational realities of SMEs and SME-like 
environments, addressing the reviewer’s concern about alignment. Examples of the 
questions are provided in Table 3. Semi-Structured Interview Questions Used in the 
Study:

Demographics:
• What is your name, educational background?
• What is your current role and years of experience?
• What is your experience of data governance, privacy and LSS as a SME?

DG: (Ref: Mahanti, 2021)
• How would you describe the importance of data governance and data privacy in your 

organization?
• How does your organization implement and maintain data governance and data 

privacy?
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• In your organization, who is responsible for implementing and maintaining data 
governance and data privacy systems?

• How would you describe your organization’s awareness of Federal and State laws 
for data governance and data privacy? *

• How does your organization enforce laws discussed in previous question?
• Do you think the rules and regulations discussed earlier effectively impact the data 

governance and data privacy, if yes, how so?
• What challenges do you have to overcome to implement and maintain data 

governance and data privacy system? *
• What solutions can you suggest to overcome these challenges?
• For an SME or local government, what would you say are the top three things they 

should do regarding data privacy and data governance? *

Table 3. Theme 1: Importance of DG

Subtheme Example codes Example quotes

Criticality of 
DG

Essential; foundational; protects 
sensitive info; establishes common 
understanding

“Data governance is essential and critical in 
my organization, as well as any organization 
that deals with personally identifiable 
information” - H

Support for 
SMEs

Helps SMEs manage data; aids storage/ 
usage; improves data handling

“Data governance plays a crucial role in 
assisting SMEs in managing, using and 
storing their data” - S

Variation by 
data type

Personal data; confidential; highly 
confidential; corporate data

“There are different data types… personal, 
company confidential and highly confidential 
such as patient medicine recipes” - O

global and 
regulatory 
needs

Cross-border data flows; international 
regulations; privacy requirements

“We deal with banks and manufacturers 
worldwide… cross-border data flows require 
strong data governance” - F

Reliable data 
for decisions

Centralized data; trustworthy sources; 
data-driven culture

“Modern technology like data centralization 
requires robust data governance practices” - M

Need for 
lifecycle 
management

Lack of governance maturity; gaps in 
lifecycle processes

“Some organizations still lack crucial aspects 
of data governance and lifecycle 
management” - L

Source(s): Authors’ own work

LSS: (Ref: Hundal et al., 2021)
• How familiar are you with LSS tools?
• What LSS tools are utilized within your organization to implement and maintain data 

governance and data privacy? *
• How do you evaluate the impact of LSS tools upon implementing and maintaining 

data governance and data privacy in your organization?
• What additional LSS tools that are not utilized by your organization but could 

effectively impact implementing and maintaining data governance and data privacy?
• What are the challenges that your organization has to overcome to utilize LSS tools 

in implementing and maintaining data governance and data privacy? *
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OTHER
• Is there anything else you would like to add before we conclude this interview?

with questions marked by an asterisk (*) that were developed based on existing research by 
Hundal et al. (2021) and Mahanti (2021).

Interviews were conducted virtually via Microsoft Teams to maximize convenience. This 
approach eliminated travel requirements and allowed scheduling flexibility based on 
participant availability. All interviews were conducted by one of the study’s authors, 
ensuring consistency in delivery and probing techniques.

To maintain data integrity, each interview was audio-recorded with participant consent 
and later transcribed verbatim for analysis. Consent forms were distributed and signed 
electronically prior to the interviews and confidentiality was assured throughout the process.

8.4 Data analysis
Analysis followed an iterative grounded theory process in which data collection and analysis 
occurred concurrently, enabling emerging concepts to inform subsequent interviews and 
analytical refinement.

Data was analyzed using grounded theory techniques: open coding, axial coding and 
selective coding (Corbin and Strauss, 2014). The analysis was conducted with NVivo 12 
software to organize and manage qualitative data efficiently. Coding and analysis were 
performed concurrently with data collection to allow iterative refinement (Watling et al., 
2017).

8.4.1 Step 1: Open coding. Each transcript was carefully read line by line and broken 
down into discrete components. In vivo codes were created to capture participants’ exact 
words and phrases, ensuring that the coding remained grounded in the data. The goal of 
this stage was to remain open to all potential theoretical directions emerging from the 
interviews, allowing themes and concepts to surface naturally from the participants’ 
responses.

8.4.2 Step 2: Axial coding. During axial coding, the initial codes were reorganized and 
grouped into broader categories based on conceptual similarities. Redundant codes were 
removed and relationships between categories, such as causal conditions, context and 
consequences, were identified. This step served as a bridge between the initial open coding 
and the subsequent selective coding, helping to structure and clarify emerging patterns in the 
data.

8.4.3 Step 3: Selective coding and theme development. In the selective coding phase, 
core categories were synthesized into overarching themes. To strengthen methodological 
rigor, coding validation involved a two-stage process: (a) the primary author conducted 
initial coding and (b) two additional researchers independently reviewed coded transcripts 
and emerging themes. Discrepancies were documented and resolved through consensus, 
providing transparency in how coding reliability was established.

Through this iterative process, relationships between DG challenges and LSS 
mechanisms progressively emerged, culminating in a conceptual understanding of LSS as an 
operational enabler of DG in SME-like environments.

To illustrate the coding process and the development of themes, Figure 2 presents a 
sample coding tree. This figure depicts the progression from raw interview data to broader 
analytical levels: starting with “open codes,” moving to “axial codes” (categories) and 
culminating in “selective codes” (themes) that structure the results section.
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Figure 2. Sample coding showing progression from raw data to themes  
Source: Authors’ own work 

Memo-writing was an ongoing process throughout all coding stages. Memos were stored 
separately and served as a pivotal audit trail, capturing insights, exploring relationships 
between codes and categories and guiding theoretical integration.

8.5 Saturation assessment
Saturation was assessed iteratively throughout data collection and analysis. Because coding 
occurred concurrently with interviewing, recurring patterns and stable categories became 
visible early in the process. After approximately 15 interviews, no new substantive 
categories were emerging and the final five interviews contributed only confirmatory 
insights. This indicated that the coding structure had stabilized and that additional data were 
unlikely to generate new theoretical directions. As Lillemor (2006) notes, “Data collection 
proceeds until so-called theoretical saturation is achieved, which means that new data does 
not add new information” (p. 144). Saturation decisions were documented through analytic 
memos and constant comparison, providing transparency in how the adequacy of the sample 
was determined.

9. Results
This section presents findings from interviews with professionals across DG, LSS, SMEs and 
SME-like environments and organizational leadership. Analysis followed the grounded 
theory process described in the methodology: open coding (line-by-line coding of 
transcripts), axial coding (grouping codes into categories and identifying relationships) and 
selective coding (synthesizing categories into overarching themes). Through this iterative 
process, four major themes emerged:

(1) Importance of DG.
(2) Roles and Responsibilities in DG for SMEs and SME-like environments.
(3) Leveraging LSS for Effective DG.
(4) Challenges of Implementing LSS in SMEs and SME-like environments.
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Each theme is presented below with its coding pathway, subthemes and representative 
quotes.

9.1 Theme 1: Importance of DG
Participants consistently emphasized DG as foundational to SMEs and SME-like 
environments resilience. Governance maturity was linked to reliable decision-making, 
compliance and organizational trust. Cross-border operations amplified regulatory pressures, 
while gaps in lifecycle management revealed uneven governance maturity.

These findings indicate that participants view DG as important for supporting decision- 
making, compliance and operational reliability across SME and SME-like environments. 
Lifecycle management gaps highlight the transitional state of SMEs, where governance 
maturity evolves unevenly across contexts. Table 3 includes the subthemes, example codes 
and representative quotes related to Theme 1.

While these findings demonstrate the importance of DG, the next section explores who is 
responsible for these practices within SMEs and SME-like environments.

9.2 Theme 2: Roles and responsibilities in DG for SMEs
DG in SMEs and SME-like environments reflects a range of organizational approaches, from 
formally designated roles to distributed responsibilities shared across teams. Interviewees 
highlighted that the structure and clarity of roles significantly influence the effectiveness of 
governance, data quality and compliance.

While larger organizations often establish dedicated roles, such as chief information 
security officer (CISO), chief data officer (CDO) or governance committees, smaller 
organizations may rely on multi-role employees to manage data responsibilities. This 
variability affects how governance policies are enforced and how accountability is 
maintained across the organization.

Participants also stressed that fostering a culture of shared responsibility is critical. When 
employees at all levels understand their part in maintaining data accuracy, consistency and 
security, organizations are better positioned to ensure compliance, protect sensitive 
information and support informed decision-making. Table 4 presents subthemes, codes and 
representative quotes for Theme 2.

Table 4. Theme 2: Roles and responsibilities in DG

Subtheme Example codes Example quotes

Designated 
governance roles

CISO; CTO; CDO; 
governance committees; 
data owners

“We have a data governance committee that audits 
data and ensures data quality.” - Q

Privacy and 
security 
oversight

CPO; privacy office; data 
security oversight

“We have a privacy and security office that handles 
sensitive data and compliance.” - N

Distributed 
responsibility

Shared ownership; 
employees wearing multiple 
hats

“ with a small team, we wear multiple hats… 
governance is shared across the data team.” - J

Organization- 
wide 
accountability

Collective responsibility; 
cultural importance

“We are on a mission to improve the overall awareness 
across the org of how to appropriately use data, how to 
interpret it, how to share it, doing all of the things will 
make us a better data driven organization” - N

Source(s): Authors’ own work
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This theme reveals a structural-cultural tension, SMEs and SME-like environments 
balance formal governance roles with collective responsibility. Resource constraints drive 
distributed models, but these models depend heavily on organizational culture to sustain 
accountability. The following section examines how LSS principles can support and enhance 
these governance practices.

9.3 Theme 3: Leveraging LSS for effective DG in SME
Building on our understanding of the importance and roles of DG, we examined the significance 
of LSS principles in the context of SMEs and SME-like environments. Interview insights reveal 
a diverse application of LSS techniques to improve processes, boost efficiency and strengthen 
data security. Figure 3 presents a categorization of LSS tools identified through grounded theory 
analysis, grouped into six functional domains: process improvement, visual management, error 
prevention, identification of critical areas, data security and risk management and data 
management. Each domain demonstrates how specific tools, such as Statistical Process Control, 
Kanban, Poka-Yoke and the responsibility assignment matrix (RACI - responsible, accountable, 
consulted, and informed), support governance objectives including data quality, role clarity, risk 
mitigation and operational efficiency. LSS tools such as process mapping, Pareto analysis and 
mistake-proofing were reported as being used to improve efficiency, clarify roles and support 
consistency in governance-related processes.

Figure 3. LSS tools in context of DG  
Source: Authors’ own work 
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LSS tools such as process mapping, Pareto analysis and mistake-proofing were used to 
improve efficiency, clarify roles and support consistency in governance-related processes. 
Tools like Kanban and RACI, could be used to clarify roles and improved accountability. 
Participants described LSS as supporting efficiency and reliability in governance-related 
practices. Table 5 includes subthemes, codes and representative quotes for Theme 3.

Table 5. Theme 3: Leveraging LSS for effective DG

Subtheme Example codes Representative quotes

Process 
improvement and 
quality assurance

SPC; DMAIC; 
documentation; process 
mapping

“In my different business projects, I have used 
DMAIC to help me design my project or project 
proposal” - P

Visual management Kanban; workflow 
transparency; bottleneck 
removal

“Efficiency and productivity can be improved by 
examining the processes and removing any steps 
that do not add value” - Q

Error prevention Poka-Yoke; mistake- 
proofing; control 
mechanisms

“Poka-Yoke helps identify and eliminate errors in 
data governance processes” - T

Identifying critical 
areas

Pareto charts; Gemba Walk; 
prioritization

“Pareto helps us identify key areas to reduce 
incidents and improve resource utilization.” - E

Risk assessment and 
management

SWOT; FMEA; security 
control verification

“We regularly assess security controls using LSS 
to ensure effectiveness against evolving threats” - 
G

Continuous 
improvement

Waste elimination; 
efficiency; data-driven 
decisions

“LSS tools help eliminate waste and ensure 
governance processes are efficient and reliable” - 
Q

Data management 
enhancement

Data lineage; RACI; 
lifecycle improvement

“LSS can help track lineage, identify inefficiencies 
and ensure integrity” - S

Opportunities and 
limitations

Potential value; planning 
requirements; applicability to 
SMEs

“LSS tools can add value to SMEs, but 
implementation requires planning” - F

Source(s): Authors’ own work

This theme illustrates how SMEs and SME-like environments adapt LSS tools beyond 
manufacturing, applying them to governance as process-control mechanisms. Participants 
reported the use of LSS tools such as process mapping, DMAIC and RACI to improve 
efficiency, clarity of roles and consistency in governance-related processes. The discussion 
that follows considers strategies to mitigate these challenges and maximize the effectiveness 
of LSS in small and medium enterprises.

9.4 Theme 4: Challenges of implementing LSS in SMEs
Despite the potential benefits of LSS for DG, SMEs and SME-like environments face 
practical challenges in adopting these principles. Interviewees emphasized that 
organizational readiness, available resources and staff expertise significantly influence 
successful implementation.

Resistance to change was highlighted as a key barrier. Employees and executives may be 
hesitant to adopt new methodologies, especially if the advantages are not immediately clear. 
Cultivating awareness and demonstrating the value of LSS were noted as essential steps in 
overcoming this resistance.
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Resource limitations, including budget constraints and limited staff capacity, also affect 
adoption. SMEs must carefully balance operational demands with the time and effort 
required to implement LSS initiatives effectively.

Finally, gaps in training and education can hinder LSS adoption. Developing internal 
expertise or accessing external support is crucial to ensure that tools and techniques are 
applied correctly and sustainably. Table 6 includes subthemes, codes and representative 
quotes for Theme 4.

Table 6. Theme 4: Challenges of implementing LSS in SMEs

Subtheme Example codes Representative quotes

Resistance to 
change

Slow adoption; hesitation; need 
for leadership support

“You have to convince those at the top that these tools 
are necessary and you have to explain them in a way 
that frontline staff can understand and find value in 
using them regularly” - E

Resource 
constraints

Limited budget; limited staff 
time; competing priorities

“If money is no object, hiring somebody to come in 
and handle the program is outstanding, but that’s 
usually not realistic”- B

Training and 
education gaps

Lack of LSS awareness; need for 
trained personnel

“There are a number of challenges, I think just from a 
standpoint of education… a lot of people really don’t 
know what it is” - N

Organizational 
barriers

Competing responsibilities; lack 
of structure; capability limitations

“I think the biggest challenge is having the expertise of 
somebody that can implement the Lean 6 Sigma 
toolset” - Q

Source(s): Authors’ own work

This theme highlights the conditional nature of LSS adoption, success depends on 
organizational readiness, resource allocation and cultural acceptance. The interplay between 
Themes 2 and 4 is notable, distributed governance models may exacerbate resistance and 
resource challenges, suggesting the importance of leadership support in successful 
implementation.

Across the four themes, a consistent pattern was observed. DG was described as 
providing structural accountability and compliance foundations. Organizational roles 
influenced how governance responsibilities were distributed in practice, ranging from formal 
governance structures to shared responsibility models. LSS tools were described as 
supporting governance through process standardization, measurement and continuous 
improvement. However, participants also emphasized implementation constraints such as 
resource limitations, training gaps and resistance to change, which affect the extent to which 
LSS practices are adopted within governance activities in SME and SME-like environments. 
The synthesis of these themes is further developed in the Discussion section.

10. Discussion and conclusion
This study investigated how SMEs and SME-like environments integrate LSS principles into 
DG practices. Through grounded theory analysis, four key themes emerged: the strategic 
importance of DG, the delineation of roles and responsibilities, the application of LSS tools 
and the challenges associated with implementation. These themes form the empirical 
foundation for the study’s theoretical contribution.

Implementing LSS in SMEs and SME-like environments presents challenges such as 
financial constraints, limited expertise and scarce resources (Zhou, 2016; Antony et al., 

International 
Journal of Lean 

Six Sigma  

319  

Downloaded from http://ftp.nowpublishers.com/ijlss/article-pdf/17/8/302/11734780/ijlss-04-2025-0070en.pdf by guest on 07 July 2026



2017). Successful adoption depends on CSF including employee involvement, management 
commitment and understanding of LSS principles (Lande et al., 2016). While SMEs face 
structural disadvantages, their agility allows flexible adaptation of LSS practices (Antony et 
al., 2017).

DG in SMEs and SME-like environments is complicated by limited resources, less 
formalized processes and flatter structures (Stankalla et al., 2018). Effective governance can be 
achieved by prioritizing key data assets, assigning stewardship to existing staff and using 
affordable automation tools (Were and Moturi, 2017; Abraham et al., 2019). Embedding 
governance into daily workflows strengthens resilience and supports sustainable performance.

Although DG and LSS have been widely examined separately in large organizations, the 
structural conditions in those environments differ significantly from SMEs and SME-like 
environments. Large firms typically operate with dedicated governance roles, formalized 
processes and mature quality and improvement infrastructures, which enable more 
systematic adoption of LSS and comprehensive DG frameworks (Zhou, 2016). In contrast, 
SMEs and SME-like environments function with leaner staffing, limited financial resources 
and multi-role personnel, making it difficult to replicate large-firm governance models 
directly (Stankalla et al., 2018). These structural differences mean that practices proven 
effective in large organizations must be adapted to the realities of SMEs, where governance 
responsibilities are often distributed and process maturity is uneven. By contextualizing 
insights from large-firm studies within SME constraints, this study clarifies which elements 
of LSS and DG can be transferred and which require modification to align with the 
operational limitations of SMEs and SME-like environments.

Building on these insights, a triadic framework is proposed to explain governance 
maturity in SMEs and SME-like environments, comprising three interdependent dimensions:

(1) Structural role clarity: ensures accountability and consistency in governance 
practices. This may involve formalized roles, such as Chief Data Officers and 
governance committees or distributed responsibility models that rely on cultural 
reinforcement and shared ownership.

(2) Process control through LSS tools: operationalizes governance by embedding 
efficiency, error prevention and traceability into workflows. Techniques such as 
statistical process control (SPC), Pareto analysis, Kanban and Poka-Yoke 
exemplify how operational methodologies can support governance outcomes.

(3) Organizational readiness: reflects the enterprise’s capacity to adopt and sustain 
governance practices. Leadership commitment, resource allocation and staff 
training are critical enablers, while resistance to change and resource constraints 
emerge as persistent barriers.

Together, these dimensions form a cohesive model that links operational improvement 
methodologies with governance outcomes. This framework contributes to theory by offering 
a structured lens for understanding how SMEs and SME-like environments may combine 
governance structures, LSS tools and organizational readiness to support DG.

As illustrated in Figure 4, governance maturity may be strengthened through the 
interaction of structural clarity, process control and organizational readiness. These three 
dimensions were derived by synthesizing patterns observed across the four themes. Each 
dimension contributes uniquely, but only their integration enables SMEs and SME-like 
environments to embed governance as a sustained, systemic capability. The diagram also 
highlights specific LSS tools and organizational mechanisms that support this progression, 
reinforcing the practical relevance of the framework.
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Figure 4. Data governance maturity framework  
Source: Authors’ own work 

The findings suggest several practical implications for SMEs and SME-like 
environments. To strengthen their governance practices, SMEs and SME-like environments 
can draw on Theme 2 by clarifying and formalizing data-related responsibilities using LSS- 
inspired structures such as RACI matrices, thereby reducing ambiguity and improving 
accountability. Consistent with Theme 3, organizations can incorporate specific LSS tools, 
such as SPC for monitoring data quality, Pareto analysis for prioritizing governance issues 
and Poka-Yoke for error prevention, into routine data workflows to enhance reliability and 
traceability. Reflecting Theme 4, leadership teams can address readiness barriers by 
investing in targeted training, capability development and structured change-management 
efforts to mitigate resistance and strengthen internal expertise. These actions align with the 
empirical patterns observed in the interviews and provide practical considerations for 
organizations seeking to strengthen governance-related processes. These implications should 
be interpreted within the exploratory scope of the study and may benefit from further 
validation across broader organizational contexts.

To complement these practical implications, the study also articulates clear theoretical 
contributions consistent with grounded theory methodology, demonstrating how the 
emergent framework advances understanding of governance maturity in resource- 
constrained environments.

From a broader organizational perspective, stronger DG practices in SMEs and SME-like 
environments may support more reliable data management, operational transparency and 
improved handling of sensitive information.

Looking ahead, SMEs and SME-like environments can embed this triadic framework 
within emerging Quality 4.0 environments, where Industry 4.0 technologies enable real-time 
monitoring, advanced analytics and automation. While data stewardship remains 
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underdeveloped in current Quality 4.0 models, this study suggests that combining LSS tools 
with robust governance structures can address this gap. Future research should test this 
framework across industries, examine its scalability and explore its integration with digital 
technologies and AI-enabled quality systems.

In conclusion, this study develops an emergent conceptualization of governance maturity 
in SMEs and SME-like environments, shaped by structural role clarity, process control 
through LSS tools and organizational readiness. By linking LSS with DG, it offers both 
theoretical insight and practical strategies for SMEs seeking to institutionalize governance 
and drive continuous improvement. The implications provide theme-aligned actions 
grounded in the empirical findings. The originality of this research lies in its synthesis of 
governance and process improvement, suggesting that LSS can function as a governance 
enabler in SME and SME-like environments. These findings lay the foundation for a 
comprehensive framework to be developed in future research, guiding SMEs and SME-like 
environments toward resilient, efficient and compliant data ecosystems.

11. Limitations and future work
This study has identified several potential areas for future research concerning DG and the 
application of LSS principles within SMEs and SME-like environments. To further enhance 
understanding of these topics, future studies could examine the long-term effects of LSS on 
SME DG systems and overall operational performance. This performance could be explored 
through areas such as data security, decision-making processes and long-term operational 
efficiency. Future research could also explore sector-specific analyses to determine how LSS 
adoption varies across industries and operational contexts. By conducting follow-up 
evaluations with SMEs and SME-like environments that have implemented LSS over an 
extended period, researchers can assess the sustained efficacy of LSS in enhancing DG and 
its impact on organizational performance.

In addition, exploring the integration of LSS into DG frameworks and how SMEs 
navigate the challenges associated with it can provide critical insights. Further empirical 
testing is warranted, especially regarding how LSS principles like SPC can improve 
governance practices. By examining the relationship between DG practices and operational 
excellence, researchers can identify potential areas for improvement and optimization in 
SMEs’ day-to-day operations. Comparative cross-country studies could also be conducted to 
determine how contextual differences influence LSS effectiveness in SME DG.

Several limitations must be considered when interpreting the findings of this study. First, 
the sample was geographically constrained, as all participants were located in Indiana 
(USA). While the high concentration of SMEs and SME-like environments in this region 
justified the focus, the results may not be generalizable to organizations in other states or 
countries. Second, the study relied on purposive and snowball sampling, which, while 
appropriate for exploratory qualitative research, further limits generalizability beyond the 
sample. Third, although saturation was evaluated qualitatively through ongoing comparison 
and memo-writing, no formal quantitative measure of saturation was applied, which is 
acknowledged as a limitation. Time constraints may also have restricted the depth of data 
collection and analysis, potentially overlooking important aspects of LSS implementation in 
SMEs and SME-like environments.

Finally, contextual factors such as external market conditions and industry-specific 
challenges may not have been fully captured. Future research should therefore provide a 
structured roadmap that accounts for sector-specific challenges and cross-industry 
comparisons, enabling the identification of best practices and actionable strategies for SMEs 
and SME-like environments.
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