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Recently, promoting high-quality healthcare services has become one of the
most challenging goals for healthcare systems worldwide. Lean Six Sigma
(LSS) is one of the most abundantly adopted improvement initiatives within
any organization, including the healthcare sector, gave its capacity in
enhancing the organisation’s competitive capabilities noting that human
capital holds one of the most critical components of its success. This research
aims to assess the impact of Knowledge Management (KM) practice on the
implementation of LSS with a focus on the moderating role of the human
capital in LSS. The study relied on both descriptive and inferential
approaches to identify the significance of human capital KM utility on
adopting the LSS model. Using a purposive non-probability sampling
approach, data were collected using a structured self-administered
questionnaire from 467 supervisory and authoritarian level employees
operating in five governmental hospitals in Amman, Jordan. The results
confirm the significant positive association of KM in the implementation of
LSS within an organisation. Regression results indicate that 61.9% of the
variance of LSS implementation can be explained by human capital KM
adoption, which was indicated by the 14.1% increase in the interpretation
coefficient (R?) when the Human capital variable was considered in the model.
The novel aspect of this study is to highlight the significance of the inclusion of
human capital as a moderating role in LSS implementation.

Keywords: Service Industry, Healthcare, Performance, Continuous
Improvement, Knowledge management, Lean, Six Sigma, Jordan

1. Introduction
Numerous organizations have adopted Lean Six Sigma as a strategy for improving
their competitiveness by increasing both employee and customer satisfaction
(Belcher et al., 2018) as well as personality and leadership development of the
human capital (Snee, 2010). The success rate of LSS implementation in
organizations is often regarded as a challenge with many interconnected affecters
(Albliwi et al., 2014). Employees are a critical factor in ensuring the long-term
success of LSS initiatives within organizations (Laureani & Antony, 2016). LSS
implementation synthesizes lean and Six Sigma concepts (Chiarini, 2014) to reach
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organisational goals. Overall, LSS's primary objective is to maximize shareholder
value by enhancing quality, speed, customer satisfaction, and cost-effectiveness
(Antony et al., 2017).

To achieve near-optimal performance results in an organization, employees' KM
must be sound as KM aims to ensure that the appropriate knowledge is available to
the appropriate people at the proper time to enhance organizational performance
(Hubert, 2012).Moreover, it is necessary to consider the possibility that employee
competition could obstruct the creation and dissemination of organizational
knowledge (Essawi & Tilchin, 2013). The human nature aspect is one of the most
critical elements upon which KM success depends on achieving its goals, as it
includes the basis through which knowledge flows within an organization (Rehman
et al., 2015). Besides, the human capital factor is a significant aspect of the
production process and contributes to the creative processes that lead to the
competitive advantage (Bhattacharya et al., 2014).With regards to quality, human
capital positively impacts the quality of service organizations provided to customers
(Akbari & Ghaffari, 2017; Qian & Huang, 2017).

In service industries, about 50% of processes generate value from the customer's
standpoint alone (Michael, 2003). Since LSS was initially designed for the industrial
sector, it is scarcely employed in the services sector. Given that the LSS approach
applies to a variety of sectors (Kalashnikov et al., 2017);in service sectors, LSS
mainly focuses on decreasing waste in time of service processing, as well as
reducing variation in the way services are processed and delivered to clients, whether
external or internal(Delgado et al., 2010). Numerous hospitals worldwide have
incorporated LSS into their operations to lower patient treatment costs and attain
continuous improvement in their services (Vaishnavi & Suresh, 2021). Moreover,
LSS has also been used in various hospital settings such as the emergency
department (Kalashnikov et al., 2017) and the Cath lab (Agarwal et al., 2016). In that
context, Process improvement in an Irish hospital using LSS tools was proven as a
highly successful method of initiating process change (Laureani et al., 2013). it was
also recognized that applying LSS in hospitals increases quality and cost savings for
patients undergoing prosthetic hip replacement surgery (Improta et al., 2015).
However, many health institutions -specifically in developing world including the
Middle East-suffer from weakness in the application of quality and KM
methodologies, especially in the current epidemiological situation (Covid-19).
Therefore, this study aimed to verify the impact of the application of knowledge
management on achieving the success of applying LSS, and to assess the
significance of human capital in doing so.

The paper is organized as follows: The relevant literature on Lean Six Sigma in
services is reviewed in section two, followed by the supporting literature in section
three. The research methodology, tools, and tests, including reliability tests have
been carried out in section four. Data analysis results in section five while the final
section presents the conclusion.

2. Literature Review
2.1 Knowledge Management
Nowadays, organizations are increasingly interested in leveraging KM tools
considering it as an effective basis for the processes of creativity and innovation in
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the organization and as a foundation for administrative guidance in achieving
efficiency and effectiveness, and outstanding performance (Raudelitiniené et al.,
2018).

According to the researchers and the angles they look through, many definitions
are provided to explain the concept of KM. It can be defined as a systematic and
organizationally defined process for sharing, transferring, creating, utilizing, and
archiving company data to improve organizational performance (Davenport &
Prusak, 1998; Shahzad et al., 2016). KM is also defined as accumulating knowledge
and generating it efficiently, facilitating sharing knowledge, and managing its base to
be effectively applied in improving the organization (Akbari & Ghaffari, 2017).
Organisations can improve the process of knowledge collection, use, and
dissemination to enhance their memory and improve its utility through finding
appropriately systematic mechanisms to link workers to knowledge sources (Kordab
& Raudelitinieng, 2018).

2.1.1  Knowledge Management Processes

KM processes are a sequential and complementary series despite the differences
between researchers and writers in determining their number and name(Kordab &
Raudelitiniené, 2018). The four core KM processes identified by (Mertins et al.,
2001) include knowledge creation, knowledge storage, knowledge distribution, and
knowledge application will be adopted in this work. Brief explanations of each are
addressed in the following paragraphs:

Knowledge Creation: As per(Wee & Chua, 2013), knowledge creation refers to
developing new ideas through explicit knowledge interactions between people. The
process of acquiring knowledge comprises the organization's ability to extract
information and ideas from the external and internal environment (Mills & Smith,
2011). Therefore, knowledge enters the organisations by enabling employees to learn
from external sources, such as developing greater awareness of customer directions
(Sangari et al., 2015).

Knowledge Sharing: The term knowledge sharing refers to knowledge distribution,
knowledge transfer, and knowledge diffusion (Newman & Conrad, 2000).
Knowledge transfer refers to joint activities with the flow of knowledge from one
group to another, including communications, translation, transition, technical
aspects, and performance. Most knowledge processes are carried out through
communication as it is considered more flexible and easier to move across the
organisational units. Knowledge transfer is the first step in implementing knowledge
sharing and is concerned with appropriate knowledge to the right person in due time
and within a proper cost (Ké&nsékoski, 2017).

Knowledge Application: This process refers to knowledge use, reuse, and
exploitation. The application of knowledge grants both individual and group learning
processes that lead to new knowledge creation. Hence, it is often referred to as a
closed-loop KM process (Mills & Smith, 2011). All KM processes are not helpful
unless knowledge is put to practical use. Workers must realize that knowledge is
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available and have sufficient freedom to use and apply it, which requires a culture to
support learning and change (Chang & Lin, 2015).

Knowledge Storage: Knowledge storage processes mean those processes that
include retention, maintenance, search, access, and retrieval. The storage of
knowledge is an important matter, especially for organizations that suffer from high
employee turnover rates, as those employees often take their undocumented tacit
knowledge with them (Kianto et al., 2016). The process of storing knowledge goes
into organizational memory in various forms, including written documents, stored
information in electronic databases, human knowledge stored in expert systems as
well as knowledge stored in documented organizational procedures and processes
(Sangari et al., 2015).

2.2 Human Capital

The term human capital was first coined by Gary Baker, an economist at the
University of Chicago. Human capital refers to the stock of knowledge and personal
characteristics, including creativity and the ability to perform businesses that provide
economic value(Alnoor, 2020; Blair, 2011).The concept overall denotes the skills
and capabilities that human resources in the company possess to meet any new
challenge it faces(Chatterjee, 2017).The human element is an essential element in the
success of any sector and at all levels. Without this element, no daily work will be
accomplished (Hatch & Dyer, 2004).

Due to the different views on the definition of human capital, researchers have
tried to develop a clear, comprehensive, and unified definition of human capital. Yet,
they agree on the essential concept of human capital value. (Murray & Sharpe, 2011)
defined human capital as the accumulated balance of knowledge, experience,
qualifications, and innate skills which individuals acquire from education and
training. On the other hand, (Pasban & Nojedeh, 2016) defined it as a set of features,
life knowledge, creativity, innovation, and energy emanating from people towards
increasing their efficiency and ability to work.

2.2.1  Dimensions of Human Capital.
There are many dimensions related to human capital, and the following is a set of
dimensions that were employed in the current study

Employee’s Knowledge: Successful organizations attach great importance to
knowledge and have become the decisive weapon in the organisational competitive
race. The knowledge economy sides with the industrial economy and can be the
primary key to an organisations' progress, development, and success (Baptista et al.,
2014). Employee knowledge is divided into two types; the first is explicit
knowledge, which can be expressed in an official language and stored in material
means such as documents and archives. The second type is tacit knowledge, which is
difficult to put into a formal language because it is latent in individuals' minds
(Kordab & Raudelitinien¢, 2018).

Employee’s SKills: Those skills can be defined in our context as the ability of an
employee to use his knowledge to complete tasks in the most timely, efficient, and
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effective manner (Cairo & Cajner, 2018). The skills of employees are divided into
two sides; the moral aspect is intangible and is represented in soft skills that are
difficult to detect except when absent, such as analysis and reasoning skills, listening
skills, engaging in discussions, and problem-solving. The second aspect is the
tangible physical aspect, represented in the hard skills, including typing and reading
skills, computer literacy, team management, and teamwork (Bhattacharya et al.,
2014).

Employee’s Experiences: Refers to the accumulated balance of knowledge and
skills of an individual or work team through the scientific and practical practice of
one or more jobs for a defined period. It is well known that a person acquires
knowledge and experiences through situations a person goes through either by
reading, watching, listening, or working. The high expertise of the individuals
working in the organization is considered a significant resource, as a large part of the
work efficiency depends on these experiences (Mubarik, 2015).

Employee Morale: In here we refer to the employee's psychological state and its
impact on his behavior, attitude, emotional desire to work as defined by (Hiean et al.,
2018). If the morale of the individual is high, this will be reflected in his enthusiasm.
Therefore, it will increase interest in his work and innovation potential through
increasing his sense of belonging to the company leading to linking his personal
goals with organizational goals (Chow et al., 2007).

2.3 Lean Six Sigma (LSS)
LSS is a synergy of Six Sigma and Lean Manufacturing, incorporating principles and
concepts from both (Coronado & Antony, 2002; Laureani & Antony, 2017).
Academic discussions have erupted around the combination of Lean and Six
Sigma(Antony et al., 2017); Six Sigma's success is founded on applying statistical
tools for identifying flaws and optimizing processes while also responding to
consumer feedback(Sharma & Chetiya, 2009). Moreover, Six Sigma is a
methodology for optimizing business processes through an understanding of and
control over variation and a reduction in the cost of poor-quality services or products
(Kanji, 2008; Srinivasan et al., 2016). In that sense, KM is an integral part of LSS.

Additionally, while LM provides a library of conventional answers to common
problems and optimizes operations and value chains where it lacks organizational
structure, analytical tools, and quality control (de Koning et al., 2006). Organisations
face the most challenging difficulties when it comes to excess and waste of processes
and their outputs. Waste mainly is implied in resources, time, personnel, and capital.
In today's business environment, businesses often rely on cutting expenses to offer
more affordable and high-quality services. Cost savings are possible if an
organization takes a systematic approach to waste (Ferguson, 2007). According to
LM discourse, quality improvement can be accomplished by limiting any process
within the organization that does not contribute to the value (Cooper & Edgett,
2008). Today, most organizations have embraced one of those two ways to boost
competitiveness.

Apart from the Lean manufacturing favorable outcomes, it cannot bring a process
under statistical control, and Six Sigma alone cannot significantly increase
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production speed and decrease invested capital (Carreira, 2005). As a result,
combining the two procedures is necessary (Arnheiter & Maleyeff, 2005) and may
decrease process variation while increasing waste elimination (Jing, 2009). In this
regard, the LSS concept arose as a combination of the two concepts, seeking to
integrate their functionalities and add value to enterprises (Arnheiter & Maleyeff,
2005). LSS integrates Six Sigma and Lean manufacturing processes, with Lean
focusing on cycle time and waste elimination and Six Sigma on defect elimination
and variation reduction (Lubowe & Blitz, 2008).

The failure rate or long-term viability of LSS efforts is another significant issue for
enterprises (Albliwi et al., 2014). If sustained performance from the interplay of
employees and technical systems is required, an organization must balance
employees' efficiency and psychosocial demands (Soliman & Saurin, 2017).
Additionally, employee communication inside the organization is critical for the
success of LSS. Whether it is official or informal (Spasojevic Brkic & Tomic, 2016).
Employee training and continuous education are also essential for LSS adoption. At
least three years of training on all levels are expected to be necessary for the
successful implementation of LSS (Sony & Mekoth, 2019).

LSS has been used successfully in manufacturing and, in some situations, in
services, increasing procedure efficiency and product quality (Engelund et al., 2009).
Deploying LSS entails more than simply implementing tools or procedures; it entails
establishing a culture of waste elimination, variation reduction, and continual
improvement (Antony et al., 2017). Businesses can improve their business
environment and thus their performance by applying this practice. Not every
employee will fit into this new workplace. As a result, the alignment of individual
and corporate culture is critical (O’Reilly II et al., 1991). Consequently,
implementing LSS would require staff to adjust to various new characteristics of the
organisation's new environment. Moreover, LSS is a quality-driven and continuous
improvement-oriented approach that relies on participation and knowledge sharing
among all employees (Lubowe & Blitz, 2008).

For LSS implementation, the employee is required to acquire new skills,
technologies, and procedures, among other things. LSS ensures that an organisation's
employees are constantly learning (Albliwi et al., 2014). As a result, employees must
priorities learning new tasks, procedures, and skills. However, for that to happen,
employees must first acquire statistical knowledge and apply it in the workplace.
Organisations management must develop an effective training program to accept
these new skills. A poorly trained employee can jeopardize LSS initiatives
(Arnheiter & Maleyeff, 2005). Continuous improvement instills a sense of
responsibility in everyone to be lean and improve. Thus, for LSS initiatives to be
successful, employees must adapt to learning new tasks, technologies, sciences, and
procedures.

3. Methodology
A Research methodology is defined as a set of rules and regulations that are made
to help arrive at acceptable and logical facts about the problem of interest or study
(Kumar, 2018).This study relied on both descriptive and inferential approaches to
identify the impact of KM on applying the LSS methodology, through the
moderating role of human capital. This approach is based on an accurate and
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detailed interpretation of the problem by defining its conditions, components, and
dimensions by analysing, measuring, and interpreting data. Therefore, arriving at
an accurate description of the phenomenon or problem holistically is useful in
generalizing the knowledge that has been extracted and helps achieve a sufficient
level of prediction (Sekaran & Bougie, 2019).Multiple linear regression, as well as
hierarchal linear regression, were employed to identify the best model and
significant variables that explain LSS implementation. Results were considered
statistically significant at the level of (0<0.05).

3.1 Data Sources

In Jordan, there are (31) government hospitals, (15) military hospitals, (2)
university hospitals, and (69) private hospitals, with a total of (117) hospitals
providing services in various medical specialties for patients. According to the
Ministry of Health report for the year (2021), the number of government hospitals
in the capital, Amman, is (5) hospitals, namely (Al-Bashir, Jamil Al-Totanji, Al-
Karama, Prince Hamzah, the National Center for the Rehabilitation of Addicts), in
which approximately (4,677) employees work under the MOH supervisory and
control authorities (MOH, 2021). An Online questionnaire was distributed to those
hospitals using simple random sampling method utilising Google Forms. (397)
valid questionnaire responses were received and employed. In collecting the
primary data, the study relied on a questionnaire developed in proportion to the
study variables, and the study relied on the Five Likert Scale.In addition to using
the above questionnaire for primary data, the study relied on secondary data such
from books, publications, scientific periodicals, and specialised publications. The
electronic resources available on the internet and the various databases that served
the study were also used.

3.2 Study Variables

The arithmetic means, standard deviations, rank, relative weight, and approval
degree were calculated to determine the sample members' opinions on the study
variables. The degree of relative weight was determined according to the following
equation: Category length = (the upper limit of the alternative - the lower limit of the
alternative) / number of levels (i.e. category length = (5-1)/3 = 1.33. As per (Subedi,
2016); if the arithmetic mean falls between (1-2.33), it is considered as a low level.
On the other hand, if it ranges between (2.34-3.66), it falls within the medium level,
while If it exceeds (>3.66), it is considered within the high level. The data
descriptive of the study variables are as shown in Table 1:

The results displayed in Table (1) demonstrate that the independent variable (KM)
falls under the highest range with an arithmetic mean of (4.04), relative weight of
(80.8%), a standard deviation of (0.501), and a high degree of approval. Knowledge
creation ranked as the second-highest range with an arithmetic mean value of (4.07),
a relative weight (81.4%), a standard deviation (0.597), and a high degree of
agreement. Knowledge storage was ranked the third-highest range with an arithmetic
mean of (4.06), a relative weight of (81.2%), a standard deviation (0.587), and a high
degree of approval. Knowledge application was ranked fourth with an arithmetic
mean of (4.02), a relative weight of (80.4%), a standard deviation of (0.605) and a
high degree of approval. As for knowledge sharing, it came in fifth place with an
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arithmetic mean of (4.01), a relative weight of (80.2%), a standard deviation of
(0.556), and a high degree of approval.

Table 1 Descriptive Statistics

Variable type Variable Mean| S.D |Relative weight|Agreement degree
Knowledge Creation 4.07 10.597 %81.4 High
Knowledge Sharing 4.01 10.556 %380.2 High

Independent |Knowledge Application | 4.02 [0.605 %80.4 High
Knowledge Storage 4.06 10.587 %81.2 High

Knowledge Management| 4.04 {0.501 %380.8 High
Dependent | Implementation LSS 3.93 |0.533 %78.6 High

Employee’s Knowledge | 3.95 [0.564 %79 High
Employee’s Experiences | 3.97 [0.549 %79.4 High
Moderator |Employee’s Skills 4.04 10.585 %80.8 High
Employee’s Morals 4.04 10.596 %380.8 High
Human capital 4.00 |0.491 %80 High

The dependent variable, the LSS implementation, achieved an arithmetic mean of
(3.93), a relative weight of (78.6%), a high degree of approval, and a standard
deviation of (0.533). The adjusted variable human capital achieved an arithmetic
mean of (4), with a relative weight of (80%), a high degree of approval, and a
standard deviation of (0.491). Employees’ skills was ranked the first with a mean of
(4.04) and a relative weight (80.8%) and a high degree of approval, and with a
standard deviation of (0.585), and employees’ morale in the second place with
arithmetic mean of (4.04) and a relative weight of (80.8%). Employees’ experiences
came in third place with an arithmetic mean of (3.97) and a relative weight of
(79.4%), a high degree of approval, and a standard deviation of (0.549). Employees’
knowledge came in fourth place with an arithmetic mean of (3.95) and a relative
weight of (79%), with a high degree of agreement and a standard deviation of
(0.564). We note that the standard deviations of all dimensions are close to each
other indicating a lack of dispersion in the answers of the study sample members
towards the study measurement items.

3.3 Reliability
The study relied on the Cronbach's Alpha coefficient in aligning the stability and
internal consistency of the study variables as shown in Table 2.

It is clear from Table (2) that the value of the internal consistency coefficient
(Cronbach Alpha) for the items of the study instrument ranged between (74.2%-
89.4%) with a stability degree of (94.7%) for all items. (Sekaran & Bougie, 2019:
325) suggested that the minimum accepted stability coefficient is (0.70).The closer
the value is to one, the higher the degrees of stability for the study instrument. The
internal consistency mentioned in the above table is a good indicator of the study
instrument's strength and reliability in statistical analysis.
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Table 2 The Value of the Coefficient (Cronbach Alpha)

Varia K. KK K. ih]s?e E. E. E E. Hunma T

Creat | Shari | Appli | Storg | KM P Know | Exper - Moral .| Indic

bles ; : menta - Skills Capit
ion ng | cation e - ledge | ience S ator
tion al

Cron
bach | 0.833 | 0.756 | 0.831 | 0.742 | 0.894 | 0.857 | 0.773 | 0.813 | 0.787 | 0.781 | 0.874 | 0.947
Alpha
N' of 3 3 3 3 12 7 3 3 3 3 12 31
items

3.4 Construct Validity

Structural validity measures the extent to which the utilized tool can reach and
whether it can measure the content for which it was designed. The correlation
coefficient (Pearson Correlation) shows the correlation of each instrument item
with the total degree of its axis. Negative paragraphs or whose correlation
coefficient is less than (0.25) are considered low, and it is advised to exclude them
from the following models (Miller et al., 2013: 136). Table (3) shows the results of

structural validity for our tool.

Table 3 The Correlation Degrees of the Scale Items with their Axis

Independent Variable: KM
. Item 1 2
Knowledge generation
0.873 0.891 0.837
. Item 4 5
Knowledge sharing
R 0.841 0.842 0.776
L Item 7 8
Knowledge application
0.860 0.883 0.854
Item 10 11 12
Knowledge storge
R 0.836 0.813 0.793
Dependent Variable: LSS
Item 1 2 3 4 5 6 7
R 0.766|0.767|0.784|0.744|0.713|0.649|0.723
Moderating Variable: Human Capital
Item 1 2
Employee’s Knowledge
0.847 0.841 0.801
. Item 4 5
Employee’s experiences
0.844 0.853 0.863
. Item 7 8
Employee’s skills
R 0.850 0.873 0.799
Item 10 11 12
Employee’s morals
R 0.841 0.855 0.815
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We note from Table (3) that the correlation value coefficient for all items of the
scale exceeds (25%) with all bearing a positive (+) value. This validated that the
instrument variables are structurally valid.

3.5 Normality Tests

To measure the results distribution normality, skewness and kurtosis were calculated;
a skewness value outside the range of (+1) indicates that the distribution is highly
skewed. On the other hand, the distribution is considered normal if the kurtosis value
does not exceed +2.58 (at the p level of 0.01) and +1.96 (at the level of 0.05) (Hair et
al., 2018:76). In our work, we adopt the 95% confidence interval. Results are shown
in

Table 4 Skewness & Kurtosis — Normality Tests

Variabll K| K K. K. K. LSS E. E. |E|E H;nm

es Creati | Shari |Applicati| Stora| managem |Implementat{Knowled|Experien| Skil |Mora Canit
on ng on ge ent ion ge ce Is | Is a?

Ske‘;"”es -0.503 [-0250| -0.305 |-0.200| -0.243 0222 20053 | 0.046 0;}‘7 -0.210|-0.067
Kurtosis| 0.547 | 0.720 | -0.072 |-0.081| 0.402 -0.286 0349 | -0.192 Of)l -0.228(-0.329

Based on the normality test results shown in Table (4), it is clear that the data is
normally distributed, as the skewness values did not fall outside the range (+1) and
kurtosis did not exceed the value of (£1.96) at the level (p<0.05). This confirms the
validity of our statistical analysis and modeling.

3.6 Multicollinearity

The Variance Inflation Factor (VIF) and Tolerance were calculated to assess
multicollinearity within our variables. After performing the statistical treatment, the
results obtained and shown in Table (5) reveal that the values of the VIF were all less
than (5) which is below the permissible coefficient of variation of (1) and greater
than (0.2). This demonstrates that there is no collinearity between the independent
variables, which indicates that the values are accepted and suitable for conducting
multiple linear regression analysis (Hair et al., 2018:200).

Table 5 Multicollinearity Test

Knowledge Management| VIF | Tolerance

Knowledge Creation 2.117| 0472
Knowledge Sharing 2.303| 0.434
Knowledge Usage 2370 0.422

Knowledge Storage 2.065| 0.484
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To confirm the previous results, Pearson correlation coefficients between the
dimensions of the study were measured to ensure that there were no high correlations
between the independent variables; Table (6) presents the results obtained.

Table 6 Correlation Matrix (Pearson) for Independent Variables

. Knowledge Knowledge Knowledge Knowledge
Variables : -
Creation Sharing Usage Storage

Knowledge
Creation 1.00
Knowledge
Sharing 0.673 1.00
Knowledge 0.624 0.664 1.00
Usage
Knowledge
Storage 0.588 0.603 0.674 1.00

The results presented in Table (6) demonstrate that the highest correlation between
the independent variables is (0.674) namely between knowledge storage and usage.
All other variables ranged between (0.588-0.673).This indicates that there was no
high correlation between the independent variables, where the values were less than
(80%); therefore, the sample is free from the problem of high correlation (Gujarati &
Porter, 2011).

4. Results
In this section, we present the results from multiple linear regression analysis,
followed by hierarchical regression analysis.

4.1 Multiple Linear Regression

The results presented in Table (7) show that there is a statistically significant effect
of KM in the LSS implementation, which appears through the value of (F. Sig =
0.00) as well as the calculated (F) value (158.918), which is greater than its tabular
value (2.37). The models predict a strong correlation between KM and the
implementation of the LSS methodology. the predictability power (R? = 0.619)
indicates that (61.9%) of the variance was able to be explained by KM for the LSS
implementation, which leaves (38.1%) which correspond to variables that were not
included in the study model. The coefficients table results show that knowledge
storage had the most significant impact on the dependent variable (i.e.LSS
implementation), as the value of its beta coefficient was (p = 0.488). This effect is
reinforced by the calculated and equal T value of 10.882, which is greater than its
tabular value of (1.96), and with a significant level (Sig = 0.00). Knowledge creation
came in second place in terms of impact as the value of its beta coefficient reached
(B = 0.196). This effect is confirmed by the value of (T = 4.326), which is greater
than its tabular value and at a significant level (Sig = 0.00). Knowledge sharing came
in third place in terms of impact as the value of its beta coefficient reached (B =
0.114), and this effect is reinforced by the calculated (T = 2.409), which is greater
than its tabular value and at a significant level (Sig = 0.016). Finally, knowledge
usage ranked fourth and last in terms of the effect where the value of its beta
coefficient reached (§ = 0.103). This effect is reinforced by (T = 2.144), greater than
its tabular value and at a significant level (Sig = 0.033). Consequently, it was proven
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that there is a statistically significant effect at the level (0<0.05) of KM on the LSS
implementation in Jordanian government hospitals.

Table 7 Multiple Linear Regression Model Results

Model Summery ANOVA Coefficient

R | R? |Adj.RY F |F.Sig| DF Variables B |Std. Error|Beta| T | Sig
Knowledge Creation  |0.175| 0.041 [0.196]| 4.326|0.00
Knowledge Sharing  |0.109] 0.045 [0.114{2.409(0.016
Knowledge Application|0.091] 0.042 [0.103|2.144 |0.033
Knowledge Storge 0.443| 0.041 [0.488|10.882| 0.00

0.786(0.619] 0.615 {158.918] 0.00|{392/4

4.2 Hierarchal Regression

Hierarchal linear regression results provided in table (8) indicate that in the first
model, the impact of KM on the implementation of the LSS in Jordanian government
hospitals was significant at (a <0.05) with an F value of (551.288). Hence the Beta
value (0.763) and the T value is equal to (23.480) which indicates that in the first
model KM explains (58.3%) of the variance in applying LSS. In the second model,
the human capital variable was introduced and added to the model to assess its
impact on implementing LSS. It was found that there was a significant effect of
human capital on the implementation of the LSS (0<0.05)with an F value of
(463.772) and a beta coefficient value of (Beta = 0.500) with a T value equal to
(12.555). It appears from the second model that the addition of the human capital
variable has led to an increase in the model’s predictability (R>=11.9 %) compared to
the first model. In the third model, the binary interaction formula was introduced and
added between KM and human capital. It was found that there is a significant effect
on the LSS implementation in Jordanian government hospitals. The F value of the
binary interaction reached (343.169), the Bata value (0.459), and the T value (5.577),
which is significant at the level of (¢<0.05). The interpretation coefficient (R2) was
further enhanced compared to both the first and third models. Accordingly, it can be
said that the human capital variable has a significant moderating role in the
relationship between KM and the implementation of LSS.

Table 8 Results of the Second Main Hypothesis Test

) Model 1 Model 2 Model 3
Indep.Variable Item - - -
T |Beta|(sig)] T |Beta|(sig)| T |Beta|(sig)
KM 23.480(0.763{ 0.00 [ 10.062{0.401 | 0.00 | 3.426|0.186|0.001
Human Capital 12.55510.500| 0.00 (4.155{0.247| 0.00
KM x Human capital 5.577(0.459| 0.00
-
-3!% (R) 0.763 0.838 0.851
w0 <
@ g A(R) 0.075 0.088
3
g— (R? 0.583 0.702 0.724
AR?) 0.119 0.141
F 551.288 463.772 343.169

F. Sig 0.00 0.00 0.00
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5. Discussion

This study's results agree with (Pinjari & Teli, 2018) study, which confirms that KM
is crucial in this heavily based knowledge information sector. Consequently, the
organization requires the maintenance of employees' specialised technical knowledge
and problem-solving skills to maintain the organisation's smooth operation.
Technical expertise must be mastered, and tacit knowledge must be improved
through continuous training and experience. Specialist expertise includes performing
procedural knowledge, such as LSS problem-solving procedural knowledge training
(Albliwi et al., 2014).

One important practice for KM implementation in LSS is proper knowledge
implementation as in providing interactive module notations and training manuals,
having top executives deliver an opening speech as well as teaching using innovative
theoretical approaches. While for best practices of KM in LSS, the idea revolves
around knowledge creation through brainstorming and daily performance reviews.
Additionally, the importance of knowledge storage arises in indexing knowledge in
easily usable forms and standardized formats, leveraging the utility of stored
knowledge to employees (Muhammad & Chin, 2020). Moreover, without proper,
regular application of the human capital knowledge, skills, and experience during the
LSS training, human capital’s acquired skills would be lost within months. Whole
organisational involvement is required to successfully complete KM implementation
in LSS. Furthermore, utilizing LSS knowledge enables the creation of new
knowledge for problem-solving and continuous improvement (Sin et al., 2015;
Zhang & Chen, 2016).

Employee capabilities and attitudes are critical to the success of lean efforts
(Worley & Doolen, 2006). The most crucial necessity for LSS is proper training and
communication among employees (Laureani & Antony, 2016). Additionally,
employees must sufficiently understand their responsibilities and the what, how, and
proper order of tasks (Pepper & Spedding, 2010). Although six sigma training is
critical to its success, it is believed to be prohibitively both expensive and time-
consuming (Ranjan Senapati, 2004).This can be attributed to the fact it is not yet
standardised leading to its efficacy being questioned. Similarly, employee
responsibilities play a part in the success of LSS (Spasojevic Brkic & Tomic, 2016).
In the absence of a general framework for implementing LSS (Pepper & Spedding,
2010); employee roles become even more crucial. Additionally, the installation of
LSS dynamically changes the duties of individual employees, their assignments,
work organizations, employment relationships, tasks, and activities (Drotz &
Poksinska, 2014).

6. Conclusion
This study aimed to examine the impact of the KM practice on the success of
applying the LSS methodology, and to examine the extent of the impact of human
capital in moderating the relationship between KM and LSS. The study results show
that there is a significant impact of KM on the LSS implementation. The
interpretation coefficient (R?) increased by 14.1% when adding human capital as
additional variable to the model. Human capital is critical to the success of LSS since
they implement the LSS initiatives. The success or failure of LSS programs is
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determined by how well employees adapt to LSS standards, and how well they learn
the basis for its implementation. Both KM and LSS are quickly infiltrating business
management systems with problem-solving and process-optimization methodologies
after realising huge gains could be made if the tools of KM were applied. The main
contribution of this study is that it is considered a base for future research that deals
with two critical topics in applying LSS (i.e. knowledge management, and human
capital).The researcher recommends conducting more studies by taking private
hospitals and medical centers, and future research can employ more KM and human
capital dimensions.

One of the study's limitations is the scarcity of studies that dealt with the impact
of KM on the LSS implementation while incorporating the human capital dimension
which can have an impact on results comparability. Another limitation of this study
is that it was applied to a specific segment of hospitals within a particular
geographical area, i.e. governmental hospitals in Amman, Jordan.
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