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The purpose of this paper is to discuss the application of lean principles in the banking in-
dustry. The difference between AS-IS and TO-BE process parameters represented the main
effects of the improved process using lean tools such as value stream mapping, as well as lean
techniques such as centralization, rearranging, elimination, and automation of the process
activities. The results showed that lean implementation leads to better overall process per-
formance expressed by various parameters, such as lead time, waiting time, processing time,
and process efficiency. Additionally, the Wilcoxon signed-rank test results confirmed that
the banking process improved by lean (T'O-BE), compared to the existing process (AS-1S),
has a shorter duration, and that the positive difference between AS-IS and TO-BE process
duration is statistically significant. Also, the effect size based on the mean comparison showed
that this statistically significant difference 1s not trivial. The study demonstrates how banks,
relying on the lean paradigm, can improve operational efficiency, but also cope with intense
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competition, maintain market share, save operating costs, and attract new clients.

1. Introduction

The banking industry's complexity, customer-
centric focus, and the need for cost-effective and
elficient operations make it a compelling arena for
applying lean management principles. The use of
lean principles in the banking industry dates back
to the early 2000s, when financial institutions started
to understand the mmportance of operational excel-
lence in a setting where competition was on the rise.
Farly initiatives centered on process simplification,
lowering paper-based transactions, and improving
back-office operations. Significant advantages includ-
ing shortened processing times and increased cost ef-
fectiveness were produced by these activities. Lean
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principles were initially only partially implemented in
banking operations that dealt directly with customers.
Lean management has advanced within the banking
industry in more recent years, expanding its applica-
tion to include customer service, digital transforma-
tion, and product innovation. By removing bottle-
necks, automating repetitive procedures, and utilizing
data analytics, banking institutions have attempted to
provide a seamless and customer-centric experience.
This transition to a more comprehensive view of lean
management has the potential to increase both op-
erational effectiveness and customer satisfaction.
Lean management in banking is a methodical ap-
proach that aims to optimize processes, eliminate
waste, and maximize efficiency i order to improve
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customer satisfaction and accomplish sustainable
growth. Most banks have slowed, open to error pro-
cesses, which limit their ability to be flexible, efficient,
elfective, and responsive to these difliculties [1], [2].
In order to maintain sustainable profitability and
strengthen their competitive position, they must seek
new strategies and alternative management models
that allow them to create value, decrease risk, and
minimize resource consumption without compro-
mising quality [3]. The banking sector is undergo-
g several changes right now, and banks, like other
corporate entities, must enhance the efficacy and el-
fectiveness of their procedures in order to be prof-
itable and satisfy customers' expectations. As global
financial markets become more integrated, banks are
compelled to establish operations, physical branches,
and subsidiaries abroad [4]. Additionally, as a result
of economic shifts and crises, financial deregulation,
globalization, economic liberalization, and digitiza-
tion, the competitiveness of the financial sector has
greatly increased [5]-[7]. On the other hand, although
banking industry is strictly regulated, banks have
been working continuously to reinvent their products
and services in order to meet changing client expecta-
tions, maintain their competitive advantage, and take
advantage of opportunities brought about by technol-
ogy advancements and innovations [8]. Inefficiencies
related to low productivity, poor planning, poor coor-
dination and communication, mistakes made during
traiing, madequate processes, tools, and workflows,
excessive bureaucracy, errors and rework, and em-
ployee annoyance affect almost all financial organi-
zations [9]. Due to regulatory pressure, competition
from FinTechs, and the development of new tech-
nologies, banks were forced to update or change their
business models and provide cutting-edge goods and
services [8]. Therefore, banks must develop opera-
tional efficiency to face intense competition, protect
their market share, lower operational costs, and draw
i new customers. This is done by speeding up and
improving the quality of banking services, increasing
flexibility, and better responding to changing custom-
er expectations [10]. Fortunately, an excellent solu-
tion exists and lies in the lean paradigm, since “lean
applies to any type of work, in any industry, non-prof-
it or government organization, in any country, and
any economic and political system” [9].

While there 1s a growing body of literature on
lean management in the banking industry, several
knowledge gaps remain unaddressed. The literature
often lacks in-depth insights into the unique chal-
lenges and adaptations required when applying lean
principles to the intricacies of banking operations.

As the banking industry undergoes digital transfor-
mation, there 1s a notable lack of research examin-
ing how lean management can be effectively applied
in the context of evolving technology and customer
expectations. Moreover, universally accepted perfor-
mance metrics for lean management in banking are
yet to be established. As an extension of the exist-
mg literature on lean management, this study also
enriches the discourse by highlighting the potential
benefits derived from integrating cutting-edge ap-
proaches such as process mining and advanced proj-
ect management. According to Van Der Aalst: “pro-
cess mining aims to discover, monitor, and improve
real processes by extracting knowledge from event
logs readily available in today’s information systems”
[11]. By employing process mining, with a focus on
real-time data, organizations can gain immediate in-
sights into operational workflows, enabling the timely
1dentification of inefficiencies and facilitating ongoing
performance enhancement, and aligning seamlessly
with the principles of lean management. The integra-
tion of advanced project management tools, such as
rigorous cost-benefit analysis, emerges as a strategic
avenue for unlocking further potential benefits. The
mcorporation of comprehensive cost-benefit analy-
sis and its modules [12] could provide a quantitative
framework for evaluating the economic feasibility
and long-term advantages of lean initiatives within
the dynamic and complex landscape of the banking
idustry. Additionally, by employing advanced risk
analysis and simulation techniques, such as Monte
Carlo simulation [13], we can develop digital twins,
analyze process metrics under different scenarios,
and enhance risk assessment and decision-making
precision, enabling data-driven continuous improve-
ment and streamlined implementation of lean prin-
ciples. Acknowledging the pivotal role of advanced
change management practices in navigating organiza-
tional shifts, we also recognize the potential benefits
of examining the effects of change management to
enhance the results of the research on lean manage-
ment, fostering a culture of adaptability and ensuring
sustainable improvements within the banking sector.
This paper aims to address the critical gap in estab-
lishing clear and universally accepted performance
metrics for the corporate clients’ term deposit pro-
cess within the banking sector, thereby providing a
comprehensive framework for benchmarking and
assessing the success of lean mitiatives i this spe-
cific domain. The novelty of this research lies in its
specific application of lean principles in the corpo-
rate clients' term deposits process within the banking
sector. This process is of critical importance within
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the banking mdustry as it directly impacts bank's fi-
nancial stability, profitability, and customer relation-
ships. This paper offers a case study that examines
the before-and-after effects of lean implementation,
quantifying improvements in process efficiency.

2. Literature review

The current literature can be classified mto sev-
eral meaningful streams, each providing insights into
the application of lean principles in various indus-
tries, including services like banking. Evolution and
adaptation of lean thinking stream explores the his-
torical evolution of lean thinking, tracing its origins
from Toyota's automotive manufacturing to its rapid
adoption 1n various industries. Toyota's automotive
manufacturing is where lean first appeared. Oppen-
heim and Felbur [9] stated that it first arrived in the
1990s in the United States and other Western coun-
tries, where it quickly established itself as the new par-
adigm in manufacturing before spreading to a variety
of other industries, some of which had nothing to do
with manufacturing, like administration and govern-
ment [14], government finance [15], healthcare deliv-
ery [16], supply chain management [17], education
[18], project management [19], product development
[20], engineering [21], customer experience [22], and
defense work [23].

Researchers i the case studies and practical ap-
plications stream present real-world case studies that
demonstrate the practical impact of lean and lean six
sigma (L.SS) methodologies on improving production
capacity, reducing costs, streamlining processes, and
enhancing quality across diverse industries. Pickrell et
al. [24] provided two case studies that had been com-
pleted at a global manufacturer of integrated motion
systems and precise slip rings for high-performance
requirements in military and commercial airplanes,
satellites and spacecraft, missiles, and automated in-
dustrial machinery. The findings demonstrated that
the lean and six sigma methodologies may enhance
production capacity while lowering costs, cycle times,
customer returns, and inventory. According to Atkin-
son [25], organizations need to implement a culture
of thinking and listening among staff members and
teams in charge of delivering the product or service
if they want to develop and apply lean in the service
sector. Furterer and Elshennawy [26] presented a
case study of applying lean and six sigma tools and
principles to mmprove the quality and timeliness of
a city’s finance department. The processing times
for payroll, purchases, and accounts payable were

decreased by 609%, 40%, and 87%, respectively, after
deploying an LSS program. According to Heuvel et
al. [27], hospitals have significant difficulties because
both patients and health insurance companies require
that the quality of care be continuously improved.
To assist healthcare practitioners in achieving these
competing objectives, they used the LSS program.
In order to establish an effective framework for sys-
tematic innovation initiatives in healthcare, Koning et
al. [28] demonstrated how to combine lean thinking
principles with six sigma methodology. This allows
service businesses to be competitive, cost-efficient,
and modern. Bader et al. [29] found: 1) stakehold-
ers salience criteria are considered more often than
lean thinking's waste variants in decision-making by
managers as a whole and in particular by middle-level
managers and senior managers. However, lean think-
ing's waste variants are considered as often as stake-
holder salience criteria by first-line managers; 2) the
ranking of stakeholder salience in making decisions
1s not affected by organization type, respondent posi-
tion, organization size, perceived lean experience, or
geographic location; 3) stakeholder salience criteria
have a significantly higher ranking than lean think-
Ing variants in making decisions for all organization
types: manufacturing and nonmanufacturing.

Lean in financial services stream explores the
application of lean principles within the financial
services sector, particularly in banking, emphasizing
the unique aspects of lean thinking when applied to
services. According to Womack and Jones [30], lean
thinking "provides a way to achieve more and more
with less and less...while growing closer and closer
to delivering customers with exactly what they want'.
They contend that lean has a significant impact on
the service sector. Instead of "Lean Management,"
"Lean Methods," or "Lean Tools," they used the label
"Lean Thinking" since, in the services industry, lean
1s a way of thinking that integrates people, processes,
and tools. Also, they claimed in their 1996 book
"Lean Thinking" that "value", as defined and acknowl-
edged by the final customer in terms of a good or
service that satisfies its needs and expectations, 1s the
beginning point for effectively applying lean think-
ing. Introducing lean management is an effective way
to achieve maximal quality in all sectors [31]. The
phrase "lean service" was coined when Bowen and
Youngdahl [32] released their essay "Lean service:
in defense of a production-line approach’. It quickly
gained popularity and significance. It 1s regarded as
one of the earliest lean models to emphasize ser-
vices. According to these authors, the main point of
convergence between lean service and the Womack
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model 1s the creation of "production flow process-
es" in services and the usage of "pull mechanisms"
by customers [10]. In their book, Oppenheim and
Felbur [9] addressed this issue, arguing that lean is
defined as "striving to meet customer needs at mini-
mum cost as rapidly as feasible while ensuring high-
quality work and defect-free products” in the context
of financial services. These authors list the eight ar-
eas of processing waste that banks can address and
reduce by implementing lean principles, including
waiting, defects and rework, over-production of in-
formation, unnecessary movement of people and in-
formation, over-processing of information, inventory
of information, and finally, expertise and enthusiasm
when staff members are confined to specialized and
repetitive tasks. Also, authors define high executive
resistance to its application as another challenge in
implementing lean in banking services. Swank [33]
documented manager resistance to lean implemen-
tation among executives of an insurance company.
Similar to this study, Delgado et al. [34] claimed
that management commitment 1s the most crucial
critical success factor (CSF) for lean solutions. They
mvestigated the service provider GE Consumer Fi-
nance, a division of the General Electric Company.
Leyer and Moormann [35] explored the adoption
of lean in German financial sector organizations us-
ing a large-scale study based on 38 questions to ex-
amine eight principles that serve as the basic tenets
of the lean service philosophy. This highlighted the
need of a lean culture (customer need, VSM, flow,
pull, perfect creation, leadership style, individual
responsibility, continuous improvement). The find-
ings demonstrated that employees assume they are
leaner than their actual conduct reveals. Xavier dos
Santos and Cabrita [2] examined how lean principles
were applied to financial services (CSF). By defining
and evaluating the application of lean principles and
technologies at one of the biggest Portuguese banks,
they carried out case study research. More than two
million people use the bank under consideration.
The front office of the financial operation was the
target. The goal was to increase the process's effec-
tiveness and operational performance. The authors
found that integrating lean has improved banking
operations to their fullest potential and contend that
lean methods must be modified and ingrained into
bank culture. Kovacs [36] investigated the case of
the second-largest bank in Hungary, KandH Bank,
a subsidiary of the Belgian conglomerate KBC with
more than 4000 workers. The bank developed a
new lean approach with three main focuses: 1) put-
ting customers first, in line with Womack and Jones'

[30] thesis of "what consumers want"; 2) streamlining
bank operations using VSM mapping; and 3) foster-
ing a positive work environment for all workers. Abi-
naya and Sureh [37] inferred that the general man-
agement leanness (level 1) in commercial banking is
the most important driver, it has to be given more
importance and enhancements should be made so
that they contribute to the overall operational excel-
lence. The other drivers are distributed at various
levels in the following order: process management
leanness and continuous 1mprovement leanness
(level 2); planning leanness (level 3); communica-
tion and coordination leanness (level 4). Secchi and
Camullo [38] suggested that the banking lean imple-
mentations are less likely to fail when they are char-
acterized by the appropriate level of codification,
which is contingent upon the following variables: the
performance challenge to be addressed, the sense
of urgency of the required improvements, the verti-
cal and horizontal articulation of the target organiza-
tion, and the organizational units’ absorptive capa-
bilities. Li et al. [39], using data from a community
bank case study, focused on how service providers
can meet rising customer value expectations through
service process designs that are not only lean but also
with high service quality. The authors consider two
design approaches: one with separate (decoupled)
front-office and back-office operations and one that
mtegrates the front-office and back-office operations
with a combined workforce. Their simulation results
over various scenarios confirmed that the integrated
design achieves better performance than the decou-
pled design over a wide range of parameters found
m services with both front-office and back-otfice
operations, although the decoupled design is better
for some settings. Riva and Piltti [40] found that the
main strategy elements of lean management in bank-
ing industry are: a) culture base on a set of principles
(customer first, improve the processes, cooperate
and connect, managing risk, focus on execution); b)
importance on both cost reductions and customers
satisfaction; ¢) the use of process management; d)
avold waste in bank and financial service; e) strong
integration between lean and six sigma methodolo-
gies. According to Bakri [10], small and medium-
sized banks may fight fierce competition, protect
their market share, lower their operating costs, and
ultimately draw i new clients by using lean process-
es and culture. Finally, Khan et al. [41] found that
banks are not implementing lean practices i the
true spirit, and to implement lean practices holisti-
cally, bank employees should, first of all, understand
the philosophy of lean.

International Journal of Industrial Engineering and Management Vol 14 No 4 (2023)



340

Grozdic¢ et al.

Our study on the application of lean principles in
the banking industry, focusing on the corporate cli-
ents' term deposits process, aims to bridge the gap in
the literature by providing a comprechensive frame-
work for benchmarking and assessing the success of
lean initiatives in this specific domain. The critical
gap addressed by this study lies in the establishment
of clear and universally accepted performance met-
rics for the corporate clients' term deposit process
within the banking sector. These metrics are essential
for both academic research and practical implemen-
tation, enabling banks to optimize their operations,
enhance customer satisfaction, and remain competi-
tive in an ever-evolving landscape. This study aims
to contribute valuable insights and practical guidance
to the ongoing discourse on lean management in the
banking mdustry.

3. Research methodology

The improvement project, used as a research case
study, followed to a certain degree the DMAIC ap-
proach, which stands for Define, Measure, Analyze,
Improve, Control, and generally begins by defining
the problem and assembling a project team. The proj-
ect team was specifically designed to ensure that those
most familiar with the process under analysis were
mvolved in all aspects of the improvement project.
Next, the process under investigation was mapped,
and data were collected and analyzed to establish a
baseline measurement of the current process per-
formance. The measure phase started by observing
how the process was performed and interviewing the
employees responsible for the process activities. In
other words, it 1s observed what the employees were
doing and how the employees move from one step to
the next and how all the various parts fit together to
create the process as a whole. Also, during this phase,
time measurement with accompanying notes of each
process activity performed by the responsible em-
ployee was conducted. This chronometric approach
was conducted according to three basic steps: the
preparation of the time study based on the previous
two phases which included process mapping and ob-
serving how the process was actually performed, time
measurement of each activity of the mapped process,
and the examination of these records. Process dura-
tion measurement was performed using a stopwatch
to measure the average time it takes to complete
process activity. In accordance with employee avail-
ability, process activities were measured once or sev-
eral times. The analysis phase also involved examin-

ing each process activity to determine the potential
waste and evaluate the impact that waste would have
on the process. The process activities identified with
the highest waste potential become the focus of the
improvement project. To improve the process, ideas
regarding how to reduce or eliminate the identified
waste were generated, evaluated, and implemented in
TO-BE proposal. Since process improvement usu-
ally involves changing the way work 1s done, a control
(action) plan was also developed to ensure the sus-
tainability of the improved process. This action plan
mcluded consultations regarding changes in process
documents, development of detailed IT specifica-
tion, I'T solution development, selection of employ-
ees who will be in charge for the process, selection
and preparation of working space, making changes
i all relevant process documents, providing training
in order to develop necessary skillset for employees,
and full deployment phase with close supervision.

Additionally, due to the fact that hypothesis test-
mg 1s widely used in lean six sigma to determine if
there 1s any significant difference in average perfor-
mance before and after certain action, we used Wil-
coxon signed-rank test to test the hypothesis that dif-
ference between AS-IS and TO-BE process duration
1s statistically significant. This test works by ranking
the absolute differences between paired observa-
tions and assessing whether these ranks collectively
dewviate significantly from an expected distribution,
helping researchers draw conclusions about differ-
ences n related data sets. As the Wilcoxon signed-
rank test does not assume normality in the data, it
can be used to determine whether the mean of a de-
pendent variable is the same in two related groups
(e.g., two groups ol participants that are measured at
two different time points or who undergo two differ-
ent conditions) when this assumption is violated [42].
This design assumes difference analysis between two
conditions, which means that there 1s a control group
(AS-IS) and an experimental group (T'O-BE). In our
example, we are interested in whether a new TO-BE
process (i.e., the experimental group) leads to a dif-
ference i performance compared to an existing AS-
IS process (i.e., the control group, since this reflects
the status-quo), after lean implementation. This way,
any positive differences reflect an improvement in
the performance of the TO-BE process compared to
the AS-IS process and vice-versa for negative differ-
ences. Therefore, AS-IS process 1s acting as a control
group and the new TO-BE process is acting as the
experimental group.

Moreover, the lean tool used for this analysis was
VSM (value stream mapping), which is a detailed
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process mapping technique that helps 1dentify the
value-adding and non-value-adding activities in the
process. VSM typically involves creating current
and future state map of the process [43], [44], and
can include all the activities, people, and resources
mvolved, as well as information on the time taken
to complete each activity in the process. Moreover,
VSM can involve determination of activities regard-
ing the value they add from the customer point of
view (Figure 1), which is very important because lean
management principles emphasize delivering value
to the customer as a central objective. This customer-
centric approach aligns with the core philosophy of
lean, which is to maximize value while minimizing
waste from the customer's perspective. Figure 1 (a)
shows the main process times in lean approach:

* Lead Time - ime that elapses between an item
enters and exits the process

o Wait (W) Time - time when an item waits for
the next activity (when the process 1s stopped)

¢ Process(ing) Time - time during which any ac-
tivity is being performed

¢ Value Add (VA) Time - time needed for per-
forming activities that increase value for the cli-
ent by transforming the good or service (client
1s willing to pay for them)

e Non-Value Add (NVA) Time - time needed
for performing activities that do not provide
any value for the client (these activities should
be eliminated, simplified or reduced)

¢ Business Non-Value Add (BNVA) Time - time
needed for performing activities that are non-
value add but required

On the other side, Figure 1(b) shows the flow for
determining the value of activities from the custom-
er's point of view. According to Trizma [45]: “When
we map the customer journey and those moments
of truth we can see where the value 1s being created

Non-Value
Add Time

Value Add
Time

Y

-+ L >

Wait Time Process Time

Lead Time

) 4

a)

and how that value is being delivered to our custom-
er. That 1s why we also need to design value stream
mapping for our customer touchpoint processes to
reduce non-value activities to a minimum, and re-
move waste”. If the customer is willing to pay for the
activity, 1f the good/service is not transformed, and if
it 1s done for the first time, the activity is value added
activity. On contrary, if the customer is not willing to
pay for the activity and if it 1s not a business require-
ment, the activity is a non-value-added activity.

Finally, if the customer is not willing to pay for an
activity, but it 1s a business requirement, the activity 1s
a business non-value-added activity. For the purpose
of this study, the corporate term deposit process has
been chosen as a case study to show how lean can be
implemented in the banking industry and lead to pro-
cess improvement. T'o summarize, the methodology
ivolved the following steps:

(1) Identification of the process to be optimized

(

o

Creation of a current state map (AS-1IS)

(3) Identfication of the value stream - the se-
quence of activities that create value for the
customer

(4) Identification of inefliciencies in the process

(5)  Creation of a future state map (T'O-BE)

(6) Comparison of AS-IS and TO-BE process

(7) Testing the statistical significance of the dif-

ference between the AS-IS and TO-BE pro-
cess duration.

4, Results and Discussion

Branches have to improve their operational perfor-
mance and become capable of reaching their sales tar-
gets. They must be considered as organizational units
mainly in charge of sales of products and services, as
well as interaction with clients. The less ime employ-

3 Isthe Yes Is the good Yes 7 Isitdone N\
<_ customer willing >~ or service being > for the
_ topay? transformed?~ _first time? _~

No No No
7 sia O\
business

“requirement?/

Yes

MM
b)

Figure 1. a) Wait, Process and Lead Time. Source: Authors, b) Defining the value of an activity [45]
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ees 1 branches spend on performing routine back-
office transactional activities, the more time they will
have to focus on sales activities, which should eventu-
ally lead to more sales resulting in increased revenue.
All back office transactional activities (or at least the
majority of them) performed within branches should
be transferred to back-office personnel. Accordingly,
corporate clients' term deposits process (with and
without promissory notes as collateral) is recognized
as a target for centralization. The results regarding
VSM process mapping, including system used for per-
forming activity, responsible employee, chronometric
(process activity durations), and activity type for AS-IS
and TO-BE process are presented in Table 1 and Ta-
ble 2, Appendix 1, respectively. The results regarding
AS-IS and TO-BE process analysis comparison are
presented in Table 3, while the Wilcoxon signed-rank
test results are presented in Table 4.

Table 1, Appendix 1, presents AS-IS process
overview, where we can see that this process has 23
activities, performed through different systems and
by certain responsible employee. We can also see
that this process has 6 value add activities, 1 business
non-value add activity, as well as 16 non-value add ac-
tivities. Interestingly, this process has 27% value add
activities, which is not surprising since “lean six sigma
mternational research from 2013 1dentified only 5 to
7% of company’s activities to be value added” [45].

On the other hand, Table 2, Appendix 1, pres-
ents TO-BE process overview, where we can see
that now this process, after lean implementation, has
actually 20 activities (without 3 eliminated activities),
performed through different systems and by certain
responsible employee. TO-BE process is a result of
centralization of back-office transactional activities
performed within branches, elimination of a certain

Table 3. AS-IS vs. TO-BE process analysis

activities, development of an automatic solution for
making a term deposit contract and accompanying
promissory note documentation for corporate cli-
ents, as well as of rearranging process activities. We
can also see that the improved process has 6 value
add activities, 1 business non-value add activity, as
well as 13 non-value add activities (without 3 elimi-
nated activities).

The results regarding AS-IS and TO-BE process
analysis comparison are presented in Table 3. Pa-
rameters in Table 3 include: lead time (hrs), waiting
time (hrs), processing time (hrs), value-added time
(hrs), PCE (%), average monthly frequency, time
needed to process average monthly frequency (hrs),
FTEs, total needed number of employees (FT'LEs ad-
justed for the 1,2 coelficient), needed number of em-
ployees in the Network (adjusted FT'Es), and needed
number of employees in the HO (adjusted FTEs).
The difference between AS-IS and TO-BE param-
eters represents the main effects of the improved
process using lean techniques, such as centralization,
rearranging, elimination, and automation of process
activities. In Table 3 we can see that lean implemen-
tation has improved process efficiency by comparing
various parameters. Compared to the AS-IS pro-
cess, the lead time of improved (T'O-BE) process is
shorter by 509%. Also, the waiting and processing time
of TO-BE process are shorter by 49% and 64%, re-
spectively. Accordingly, the process efliciency (PCE)
of TO-BE process is higher by 1509%. Additionally,
compared to the AS-IS process, the time needed to
process the average monthly frequency in TO-BE
process 1s shorter by 649. All of this resulted in a
smaller number of needed employees (FTEs) by
649 in TO-BE process. Moreover, the total needed
number of employees (FT'Es adjusted for the 1,2 co-

Parameters AS-IS TO-BE Diff Diff (%)
Lead time (hrs) 101.1 50.9 50.2 -50%
Waiting time (hrs) 98.6 50 48.6 -49%
Processing time (hrs) 25 0.9 1.6 -64%
Value-added time (hrs) 0.5 0.5 / /
PCE (%) 0.2 0.5 0.3 +150%
Average monthly frequency 250 250 / /
Time needed to process average monthly frequency (hrs) 625 225 400 -64%
FTEs 3.7 13 2.4 -64%
Total needed number of employees (FTEs adjusted for the 1,2 coefficient) 4.5 1.6 29 -64%
Needed number of employees in the Network (adjusted FTEs) 4.5 0.2 4.3 -95%
Needed number of employees in the HO (adjusted FTEs) 0 1.4 1.4 /

Note: PCE (process efficiency) = Value-added time / Processing time; FTE - Full Time Equivalent; HO - Head Office. Source:Authors.
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efficient) and the needed number of employees in
the Network division (adjusted FTEs) are smaller
by 649 and 95% for TO-BE process, respectively.
Also, the needed number of employees in the Head
Office (adjusted FTEs) 1s 1,4 for TO-BE process,
meaning that two employees should be transferred/
added from the Network division to the Head Office
and be responsible for the corporate clients’ term de-
posits process. Similarly, AS-IS vs. TO-BE process-
g and waiting time are presented in Figure 2, where
we can easlly see the above-mentioned differences in
processing and waiting time, as well as the portion of
activities’ values, comparing AS-IS and TO-BE (im-
proved) process.

On the other side, since the assumption on nor-
mality in data has been violated, Wilcoxon signed-
rank test (Table 4) was run on a sample of 23 process
activities to examine whether there 1s a statistically sig-

o -
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Minutes
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=

60 - A

100

80
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a0

20

0

ASIS

ASIS

nificant mean difference between the matched dura-
tions in two related groups (AS-IS and TO-BE). More
precisely, Wilcoxon signed-rank test was performed
to determine if there was a statistically significant dif-
ference m the mean process duration before and af-
ter lean implementation. The null hypothesis 1s that
both distributions are the same (the treatment had no
effect). All durations from Table 1 and 2, Appendix
1, are converted in hours for statistical analysis. The
summary in Table 4, where varl 1s AS-IS process
duration and var2 is TO-BE process duration, tells
us that there are seven comparisons for which varl
was greater than var2, one comparison where varl
was less than var2, and fifteen comparisons where the
two were equal. This again shows that AS-IS process
(varl) has a longer time duration compared to TO-
BE process (var2). Near the bottom of the output,
we can see that the null hypothesis we tested was Ho:

VA

Minutes
2
L]

60 -NVA

]

TO-B%

® Process time fhrs)

 Waiting time [hrs)

TO-BE

Figure 2. AS-IS vs. TO-BE processing and waiting time. Source: Authors

Table 4. Wilcoxon signed-rank test

Sign Obs Sum Ranks Expected
Positive 7 139 78
Negative 1 17 78
Zero 15 120 120
All 23 276 276
Cohen's d 0.27

Unadjusted variance  1081.00

Adjustment for ties ~ 0.00

Adjustment for zeros  -310.00

Adjusted variance 771.00

Ho: varl =var2; z = 2.197; Prob > |z| = 0.028

Note: AS-1S and TO-BE duration variables are represented as var1 and var2, respectively. In the data set, the duration of each eliminated
and automated activity in TO-BE variable is zero. Source: Statistical software output.
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varl = var2. The z test statistic turned out to be 2.197
and the corresponding p-value was 0.028. Since this
value is less than 0.05, we reject the null hypothesis
and conclude that there 1s a statistically significant
difference between the mean durations of the two
groups. Additionally, the effect size (Cohen's d) 1s
0.27, which confirms that this positive and statistically
significant difference 1s not trivial, since the effect size
1s not smaller than 0.2 [46], [47].

These results, which show that TO-BE process
duration is shorter than AS-IS process duration with
statistical significance, actually reflect an improvement
in the performance of the TO-BE process compared
to the AS-IS process after lean implementation. Also,
the results of this study in certain way support and
complement the findings from researchers such as
Moyano-Fuentes and Macarena [3], Cetorelli and
Goldberg [4], Zafar [5], Akhisar et al. [8], Bakr [10],
who examined the benefits of lean principles’ imple-
mentation in banking and financial sector. Moreover,
while this research aligns with the broader lean man-
agement literature, it distinguishes itself by focusing
on the banking mdustry and corporate clients' term
deposits process. It complements prior research by
providing specific isights into the application of lean
principles within this context. Finally, as mentioned
earlier, to ncrease the quality of banking services and
flexibility, and to respond better to evolving customer
expectations, banks have to create an operational ef-
ficiency to face extreme competition, protect their
market share, reduce their operational cost and at-
tract new customers, which can be done by relying
on the lean paradigm since “lean applies to any type
of work, m any industry, non-profit or government
organization, in any country, and any economic and
political system” [9], [10].

Conclusion

Using a case study, this paper showed what lean
implementation looks like in a real banking environ-
ment. The results of this study showed the benehit
of lean management as a tool to improve the effi-
ciency of banking processes. The difference between
AS-IS and TO-BE process parameters represented
the main effects of the improved process using lean
tools such as VSM (value stream mapping), as well
as lean techniques such as centralization, rearranging,
elimination, and automation of the process activities.
It has been proven that lean implementation leads
to better overall process performance expressed by
various parameters, such as lead time, waiting time,

processing time, and process efficiency (PCE). More
precisely, the results showed that TO-BE process
duration 1s shorter than AS-IS process duration and
that the positive difference between AS-IS and TO-
BE process duration is statistically significant and not
trivial. These findings can contribute to the benefit of
different organizations, since by removing as much
of the waste recognized by lean, organizations can
experience many benefits, such as increased prof-
its, more satisfied customers, improved operational
performance, and lower risks. Lower overhead and
better utilization of time and resources will increase
profit. Ability to deliver higher quality products more
quickly and affordably will increase customer satisfac-
tion. Streamlining and automating business processes
will improve overall operational performance. Also,
better traceability and compliance to regulations
achieved by lean practice will certainly reduce risks.
Furthermore, as indicated in prior research, success-
fully adopting lean methodology can be challenging,
necessitating a dedicated and well-defined strategy
[48], with the understanding that for these practices
to yield sustainable and enduring benefits, they must
be adapted and integrated mto the organization's cul-
ture over time.

This study sets a benchmark for lean management
practices in the banking sector, particularly regarding
the corporate clients' term deposits process, which
can serve as a reference point for other banks looking
to implement lean methodologies to enhance opera-
tional efficiency in similar processes. The research
contributes to the current understanding of lean man-
agement by offering empirical evidence of its applica-
tion in the banking sector, using quantitative analysis,
and adopting a customer-centric approach. While
it builds upon prior lean management literature, its
novelty lies in its industry-specific focus and the case
study of the corporate clients' term deposits process,
providing valuable isights for both academics and
practitioners in the field. This research can serve as a
valuable reference for replicating and extending simi-
lar studies in other banking institutions and potential-
ly across various industries. The lean methodology
can be adapted to assess and improve operational
efficiency n different organizational settings, but the
extent of applicability to other industries may require
adjustments and considerations of mdustry-specific
challenges and processes.

However, there are some limitations of this
analysis, such as the lack of multiple process time
measurements for certain activities, or different pro-
cess time measurements supported by certain I'T
systems, which would certainly lead to the greater
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statistical power of the study. Future studies could
focus on implementing real-time monitoring systems
or integrating advanced data analytics and process
mining tools to gather more granular process time
measurements. This would provide a more accu-
rate representation of the efficiency gains achieved
through lean management practices. Exploring the
benefits of the effects of advanced project manage-
ment and cost-benefit analysis, advanced risk analy-
sis and simulation techniques, within the framework
of lean management, not only offers insights into
optimizing operational processes but also paves the
way for innovative future research directions. Un-
derstanding how these methodologies complement
and reiforce lean principles can provide a holistic
perspective on efficiency improvements, resource
utilization, and risk mitigation, thereby contributing
to the development of sophisticated strategies for
lean 1implementation. Future research endeavors in
this domain can delve into refining integrated frame-
works, exploring emerging technologies, and estab-
lishing best practices to guide organizations toward
sustainable and resilient lean management practices
m dynamic and evolving business landscapes. The
limitations of this analysis may also extend to orga-
nizational factors, such as the varying levels of lean
adoption and cultural itegration across different
banks, which could impact the uniformity of results.
Future research could delve into understanding the
determinants of successful lean adoption within
banking organizations. This could involve examin-
ing leadership styles, change management strategies,
and organizational culture to 1dentify best practices
that contribute to a more seamless integration of lean
principles across diverse banking institutions. Also,
future studies could aim to compare and contrast
the effectiveness of lean practices in various banking
segments. This could shed light on sector-specific
challenges and opportunities, providing more nu-
anced 1insights for practitioners and policymakers.
Addressing these limitations through future research
endeavors will not only enhance the robustness of
the current analysis, but also contribute to a more
comprehensive understanding of the infricacies in-
volved in implementing lean management practices
in the dynamic context of the banking industry.
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Appendix 1. AS-IS and TO-BE process overview
Table 1. AS-IS process overview (current state map)
- . Average | Type of
No. Activity System Responsible duration | activity

1 Reading received request for term deposit E-mail BE 0.5 min VA

2 | Checking if the client has an open account Bank core system BE 1.5 min NVA
Sending request to Corporate/Treasury Division or Retail/

3 Network Division (SBC) for providing intrest rate and E-mail BE 2 min NVA
approving issuance of promissory note of the Bank
Waiting for approval by E-mail from the Corporate/

4 Treasury or Retail/Network Division / BE 2hrs w
Sending offer to the client E-mail BE 10 min VA
Waiting for offer acceptance by E-mail from the client / BE 1 day w
Sending request for deposit reference to Corporate

7 Division or Network Division (SBC), if not according to E-mail BE 1.5 min NVA
regular terms

8 Waiting for deposit reference to be inputted in core / BE 18.5 min W
system

9 | Term deposits (forming deposit party) Bank core system BE 2min NVA

10 | Making the contract based on predefined template Intranet BE 11 min NVA

1 Collecting signatures for the contract (and insurance E-mail/ Manually BE 5 min VA
statement if needed) from A and B signees and the client

12 | Authorization of deposit party Bank core system AU 1.5 min BNVA

13 | Filling out promissory note (if needed) Manually BE 6 min VA

1n Preparation gnd sending of promissory noteg E-mail BE 54 min NVA
documentation to Corporate Division for review

15 | Waiting for ;onﬁrmatlon by E-mail that the / BE 50 min W
documentation is correctly completed

16 Preparation gnd sending of promissory notg Post Express BE 30 min NVA
documentation to Corporate Division for signature

17 Waiting for chgmentatlon by Post Express from / BE 25 days W
Corporate Division

18 | Registration of promissory notes in application Bank application BE 5min NVA

19 | Entry of promissory notes into the collateral database Bank application BE 5min NVA

5o | Contacting the client to come to the branch and pick up Telephone/ E-mail BE 3 min VA
promissory note

21 | Archiving of documentation Manually BE 4 min NVA

22 | Checking term deposits expiration date Bank core system BE 2min NVA

23 Sending e-mail to the client with notification for closing or Telephone/ E-mail BE 3 min VA

extending term deposit

Note: SBC - small business clients; HO - Head Office; BE - branch employee; AU - authorizer. Type of activity: VA - value add;
NVA - non-value add; BNVA - business non-value add. Source: Authors.
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Table 2. TO-BE process overview (future state map)

. . Average | Type of
No. Activity System Responsible duration | activity
1 Reading received request for term deposit E-mail HE 0.5 min VA
2 | Checking if the client has an open account Bank core system HE 1.5 min NVA
Sending request to Corporate/Treasury Division or Retail /
3 Network (SBC) for providing intrest rate, deposit reference (if E-mail HE 5 min NVA
not according to regular terms) and issuance of promissory
note of the Bank
y | Waiting for approval' by. E-mail from the Corporate/Treasury / HE 2 hrs W
or Retail /Network Division
Sending offer to the client E-mail HE 10 min VA
Waiting for offer acceptance from the client / HE 1day w
Sending request for deposit reference to Corporate Division ) .
/ or Network Division (SBC), if not according to regular terms E-mail Eliminated / NVA
8 Contract data entry Bank core system HE 1min NVA
9 | Making the contract based on predefined template Bank application A:;ﬁmiﬂc / NVA
10 F}IIlng out promissory note (if needed) and collecting Manually HE 6 min VA
signatures
11 | Preparation of other promisory note documentation Bank application A:;ﬁmigc / NVA
o | Waiting for confirmation by E-mail that the documentation is / Eliminated / NVA
correctly completed
13 Preparation anq _sepdmg of promissory note documentation Post Express Eliminated / NVA
to Corporate Division for signature
14 | Registration of promissory notes in application Bank application HE 5min NVA
Entry of promissory note into the collateral database and Bank application /
15 | sending the documentation (promissory note and contract) PP HE 10 min NVA
Post Express
to the Branch
Waiting the documentation by Post Express (promissory note
16 and contract) from the HO / BE 1day w
Sending information to the HO Office that the documentation
is received, printing the contract, collecting signatures for the | _ . .
17 contract (and insurance statement if needed) from A and B E-mail/ Manually BE > min VA
signees and the client
18 | Term deposits (forming deposit party) Bank core system HE 2 min NVA
19 | Authorization of deposit party Bank core system HE 1.5 min BNVA
Contacting the client to come to the Branch and pick up
20 | promissory note, copy of contract documentation and Telephone/ E-mail HE 3min VA
insurance statement
21 | Archiving of documentation Manually HE 4 min NVA
22 | Checking term deposits expiration date Bank core system HE 2 min NVA
23 Sending e-mail to the client with notification for closing or Telephone/ E-mail HE 3 min VA

extending term deposit

Note: SBC - small business clients; HO - Head Office; HE - Head Office employee ; BE - branch employee. Type of activity: VA - value add;
NVA - non-value add; BNVA - business non-value add. Source: Authors.
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