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Abstract — Scaled Agile Framework® (SAFe®), one of the recent agile frameworks, aims to spread agile
methods across organizations as many other large-scale frameworks. Featured with strongly documented
standards, flows, and release trains at different levels which synchronize different teams and groups of
teams, the framework has been among the most preferred methodologies for the last few years in terms of
usage volume. Through case studies and experiences of practitioners in the academic literature, the
framework has evolved over the years and has reached version 6.0. Many upgrades have been committed
to including strategic patterns, budgeting, portfolio management, value streams, several configurations for
framework setup, and a lean quality mindset. The fact that the leading concept in recent versions is "lean"
requires questioning the relationship between the Toyota Way (TW) and Total Quality Management
(TQM). In this study, a systematic review of the relationship between SAFe and lean production (LP) was
conducted in the first stage by taking base of a ready characteristic set of LP, then terminological
mappings were tried to be found by conducting separate reviews for each lean production sub-element.
The resulting set can be used as input in subsequent studies and can lead the way to the detailed stage.
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I. INTRODUCTION

The last widespread evolution of the software world was the transition from traditional to agile
methods. The iterative cycles of agile methods, which respond much faster to customer demand, have
also helped to stabilize employee capacity. As the agile approach became widespread, many large
organizations that had difficulties with traditional methods started to experiment with agile methods and
the results of the experience were reflected in academic and gray literature. As the organization grew, the
increasing number of teams, work distribution, scheduling, deployment, financial, and portfolio issues
created many problems in the atomic applications of agile methods; these problems led to the birth of
large-scale agile frameworks. As seen in the 17th State-of-Agile report, the most widely used large-scale
agile framework, SAFe, has built many structural elements for the spread of agile in organizations,
technical communication between teams, and work synchronization. In light of the experiences gained, in
the updates added in the latest versions, the framework has emphasized lean thinking and has included
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processes to activate the functionality of quality focus and Plan-Do-Check-Act (PDCA) cycles. When the
motivation, gains, and challenges conveyed in many different academic studies are examined, the extent
to which the framework overlaps with the concept of lean production, which is the application layer of
lean thinking, has created a need for questioning. In this sense, in the first part of the study, a systematic
literature review is conducted to examine the studies on this relationship, and then, based on the
components of lean production, it is questioned how much terminological-textual matching is found in
SAFe by scanning on the basis of each component.

1. MATERIALS AND METHOD

This study starts a terminological comparison between SAFe elements and lean production elements, to
open further study points for researchers. A main systematic literature review (SLR) is run for related
similar studies; after completing material gathering, for each LP component specific literature scanning is
implemented for possible terminological matches. At the output, there is a result table including
references and a study map for a detailed examination of SAFe and LP elements.

I11. A LARGE-SCALE AGILE FRAMEWORK: SAFE®

Agile Manifesto has been declared among agile gurus of the current time and created a vision for
iterative and customer-focused thinking. The early period agile methods were born as Extreme
Programming (XP), Feature Driven Development (FDD), Lean Software Development (LSD), Crystal,
and many others; followed by large-scale frameworks SAFe, Disciplined Agile Delivery (DAD), Large
Scale Scrum (LeSS), Nexus, Spotify and Scrum@Scale (S@S). SAFe framework, where a wide process
lifecycle exists, is known as the favorite large-scale framework according to the 17th State-Of-Agile
report.

SAFe has implemented PDCA implementation of Deming in many value streams and flows. Having a
value-driven lifecycle, streams have been built widely such as business agility value stream (BAVS),
development (DVS), and operational value streams (OVS). The living assets of streams are flows, and
flows are configured to be used by choice according to organization size or requirements, where
configuration term comes up. A very big organization may need portfolio-based tracking, then it should
use the full configuration of SAFe, but two or three small groups of agile teams may continue with a
simple Agile Release Train (ART) flow and exclude others.

Under configurations, flows are available to handle development & knowhow facilities, such as
Portfolio Flow (PF), Solution Train (ST) flow, ART flow and finally Coaching Flow (CF); combined
with responsible roles like Release Train Engineer (RT) or Solution Train Engineer (STE).

From the starting point of the customer need to the endpoint of software delivery, flow occurs as below
in a full configuration.

Table 1. The Summary of Flow at Full Configuration on SAFe

SAFe Component Description

BAVS Customer opportunity is detected and funding decisions are made, a customer PDCA cycle
begins
Opportunity comes as a possible deliverable software asset and enters to portfolio, funded

PF by participatory budgeting, a portfolio flow begins
Parted as the solution, the solution train combines multiple agile release trains and an inner
ST Flow big PDCA cycle begins
Multiple agile teams are merged in agile release trains to coordinate in terms of release
ART Flow
) Scrum or Kanban teams running through WIP backlogs or Kanban, working on tasks
Agile Teams passing from upper stream, flow, and trains.
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Large organizations have a naturally vast number of departments or domains, which means in order to
maintain communication and synchronization between leveled assets mentioned in Table 1, there have
been cyclic meetings in SAFe, like Program Increments, Innovation Planning, Inspect & Adapt, and many
others. Leadership motivation and involvement have been required and matched with Lean-Agile
leadership covered in core values, principles, and inner components. A big core competency map is also
written in detail, to cover business agility across over organization.

IV.MATERIAL OF MAPPING

To start a terminological comparison, in two sides of comparison, it is required to determine materials
of both LP and SAFe framework. Two groups are described below.

A. Elements of Lean Production

LP has a large history starting from Toyota to many case studies and normally has a considerable
number of academic studies due to the implementation period and success of lean production in its own
market. LP is strongly bound with TW, Toyota Production System (TPS), Lean Thinking, and finally
most generic one, TQM as described in ISO 9001:2015 standard.

A further study may traverse all past studies and merge them to cover any elements of LP; this study is
based on the wide terminological scanning study of Pettersen [1] for lean production definition and
elements.

B. Elements of SAFe® Framework

The SAFe framework has been versioned as 6.0 and possibly will continue to new versions. From a 6.0
perspective, most detailed information has been found on wide official website documentation for 6.0,
official books for 5.0 and 4.5, and academic resources for all versions in a limited number. That gives
researchers a direction on web documentation as a main source and additionally academics; also focus
case study papers & conference papers for experimental trials and results.

V. SYSTEMATIC LITERATURE REVIEW

With not just searching about direct terms, this study searches literature with also possibly related terms
like total quality.

Table 2. SLR OF SAFE — Lean Relation

("scaled agile™) AND ("quality” OR "kaizen™ OR "process improvement" OR "TQM" OR "Total Quality
Management™" OR "Toyota Way" OR "continuous improvement” OR "lean™)

Filter by Metadata &

Filter by Full-Text

Query Source Query results Abstract Reading
ScienceDirect 273 2 2
IEEE 25 6 0
SpringerLink 307 20 8
Wiley 74 8 3
679 36 13

As a result of the full text review, there was no article related with one-to-one SAFe and lean
conjunction, but a strongly related article was the Lean Gap, assessing large scales and lean conjunction
with survey-based methods. That study is useful at covering and making benefits at describing possible
relations.
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VI.RESULTS AS TERMINOLOGICAL MAPPING OF ELEMENTS

Each component described in the base study[1] is queried with parameters from sub-components of the

main ones.

A. Just-In-Time Practices

Table 3 shows the research publications produced in the areas of the relationship between SAFe and

JIT practices.

Table 3. Query Results of SAFe - JIT Practices

synchronization™)

("scaled agile framework™) AND ("just in time" OR
"just-in-time" OR "production leveling" OR "heijunka"
OR "pull system" OR "kanban" OR "takt" OR "process

Filter by Metadata

Filter by Full-Text

Query Source Query results & Abstract Reading Studies
Science Direct 79 2 0 -
IEEE 0 0 0 -
SpringerLink 23 2 0 -
Wiley 34 2 1 [2]
136 6 1

B. Resource Reduction

Table 4 shows the research publications produced in the areas of the relationship between SAFe and

resource reduction.

Table 4. Query Results of SAFe - Resource Reduction

“inventory”)

("scaled agile framework") AND (“lot” OR “waste” OR “setup time” OR “lead time” OR

Filter by Metadata

Filter by Full-Text

Query Source Query results & Abstract Reading Studies
Science Direct 52 0 0 -
IEEE 4 1 0 -
SpringerLink 368 2 0 -
Wiley 35 0 0 -
459 3 0

C. Human Relations Management

Table 5 shows the research publications produced in the areas of the relationship between SAFe and

HRM practices.
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Table 5. Query Results Of Safe - HRM

(""scaled agile framework) AND ("team organization”
OR "cross training" OR "employee involvement" OR
“teamwork” OR “employee” OR “training”)

Filter by Metadata

Filter by Full-Text

Query Source Query results & Abstract Reading Studies
Science Direct 65 2 2 [3], [4]
IEEE 11 3 8 E%’] [6[]11[]7][1[28]] (91
SpringerLink 503 2 [13], [14]
Wiley 49 1 0 -
628 8 12

D. Improvement Strategies
Table 6 shows the research publications produced in the areas of the relationship between SAFe and

improvement.

Table 6. Results Of SAFe - Improvement Strategies

("scaled agile framework™) AND (“improvement circle” OR “kaizen” OR “continuous
improvement” OR “5 why” OR “5-why” OR “root cause analysis”)

Filter by Metadata

Filter by Full-Text

Query Source Query results & Abstract Reading Studies
Science Direct 79 2 1 [15]
IEEE 0 0 0 -
SpringerLink 72 0 2 [16], [17]
Wiley 23 0 2 [18], [19], [20]
174 2 5

E. Defects Control

Table 7 shows the research publications produced in the areas of the relationship between SAFe and

defect control.

Table 7. Query Results Of SAFe - Defects Control

(""scaled agile framework™) AND (“autonomation” OR
“jidoka” OR “prevention” OR “pokayoke” OR “poka-
yoke” OR “poka yoke” OR “gemba” OR “genba” OR

“andon”)

Query Source

Query results

Filter by Metadata

Filter by Full-Text

Studies

& Abstract Reading
Science Direct 4 0 1 [15]
IEEE 0 0 -
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SpringerLink 8 0 0 -
Wiley 8 [18], [21], [22]
20

F. Supply Chain Management (SCM)
Table 8 shows the research publications produced in the areas of the relationship between SAFe and the

supply chain.

Table 8. Query Results Of SAFe - SCM

("scaled agile framework") AND (“value stream” OR “flowchart” OR “supplier
involvement” OR “supplier participation”)

Filter by Metadata

Filter by Full-Text

Query Source Query results & Abstract Reading Studies
Science Direct 16 0 4 [15], [23], [24], [25]
[5], [6], [9], [10],
IEEE 12 2 12 [26], [27], [28], [29],
[30], [31], [32], [33]
SpringerLink 14 1 2 [34], [35]
. 2], [36], [37], [38],
Wiley v 0 ! (38, 0 (48]
59 3 25

G. Standardization

Table 9 shows the research publications produced in the areas of the relationship between SAFe and

standardization.

Table 9. Query Results Of SAFe - Standardization

("scaled agile framework") AND (“housekeeping” OR “5S” OR “standardized” OR

“visualization™)

Filter by Metadata

Filter by Full-Text

Query Source Query results & Abstract Reading Studies
[15], [23], [24], [42],
Science Direct 45 0 13 Ei% Eig} Eig} Eg}
[51]
IEEE 1 0 1 [10]
SpringerLink 133 0 1 [52], [53], [54], [55]
Wiley 23 5 E%][B], [22], [39],
202 0 20
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H. Scientific Management

Table 10 shows the research publications produced in the areas of the relationship between SAFe and
JIT practices.

Table 10. Query Results of Safe - Scientific Management

("scaled agile framework™) AND ("hoshin™ OR "kanri" OR "policy deployment” OR
"multimanning™ OR "workforce reduction” OR "cellular manufacturing')
Query Source Query results F”tg %Jgff;??ata FilterRtggiL:]Igll-Text Studies
Science Direct 0 0 0 -
IEEE 0 0 0 -
SpringerLink 0 0 0 -
Wiley 0 0 0 -
0 0 0

i. Bundled Techniques

Table 11 shows the research publications produced in the areas of the relationship between SAFe and

JIT practices.
Table 11.Query Results Of SAFe - Bundled Techniques

("scaled agile framework™) AND ("SQC" OR "TPM")
Query Source Query results F”tfgr‘ ?’bxfggsata F“terRtgédF#]Ié'TeXt Studies
Science Direct 0 0 0 -
IEEE 0 0 0 -
SpringerLink 3 0 0 -
Wiley 0 0 0 -
3 0 0

VII. DISCUSSION

After evaluating 1678 studies and full reading on 83 of them, results have shown that according to the
numbers of matched categories, supply chain management subjects such as value streams, and supplier
participation are mostly investigated, with 25 studies. Standardization and human relation elements have
been followed by 20-12 studies sequentially. That may intersect with the main points of Toyota Way [57],
where respect for people, suppliers, and the ground on Toyota House has been built [57]. The Just-in-time
(JIT) header is the main column of the same house whereas another column is Jidoka & autonomation.
There may be a reason for finding a low-frequency number on JIT, because of its implementation based
on Agile practices, the core of SAFe framework. The same manner exists in improvement strategies,
where Kaizen culture is the other main point of Toyota Way [57], where intrinsic motivation of
employees was born; and SAFe framework has dedicated meetings and teams for innovation [58], [59],
[60]. Resource reduction, defects control, scientific management and bundled techniques need more data,
especially all initial textual/terminological search here required too.
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vill.  LIMITATIONS

This study has an attitude to approach to terminology first and create open literature doors for future
studies. So, a textual match is being studied over studies by fully reading the main text. For example, a
study in a different subject has been detected in literature scans as TPM but this time with the
abbreviation for Tile Processing Module; so, it was discarded when querying with TPM as Total
Productive Maintenance of Toyota Way. The academic strategy here is preparing the environment for an
updated, qualified, and detailed comparison for SAFe and also an initiative for other large-scale agile
frameworks. Each element in the study is ready for next studies individually.

IX.CONCLUSION

The agile approach has been growing vastly, in short periods several frameworks have been created and
documented. In the literature, there have been studies focusing on the benefits and challenges of agile
transformations. Noticeable transformation failure rates can be traced from surveys of consultancy
companies on Agile, also many success stories can be accessed via academic and grey literature. From the
results of study, focus points of merging lean on agile methods can be evaluated with study counts as
quantitively. A general detailed study may be useful for a deep dive into all characteristics, then studies
can be started on each characteristic individually. Also, open study points are presented overall academic
waiting with an empiric behavior.
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