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Review

The effectiveness of knowledge sharing on projects:
How companies prosper by what they know

Visvanathan Naicker® and Hishaam Benjamin
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P.O Box 392, UNISA, 0003, South Africa.

Received 17" November 2013; Accepted 4™ February, 2014; Published 28" February 2014.

The topic focuses specifically on knowledge sharing on project team, specifically around project teams
in the Information Systems (IS) sector. The paper review show knowledge sharing can be effective on IS
projects, up to the point where the software is used by the business. A survey was conducted with
participants who were actively involved in project teams. The focus was on key role-players, such as
Project Managers, Business Analysts and Developers. The study established the knowledge sharing
approaches on project teams and re-emphasised the importance of having a knowledge-sharing
environment. Furthermore, the study proposed questions to understand the knowledge sharing
approaches used on projects, how team members shared knowledge amongst each other, the systems
they used to create a knowledge hub, the work environment which also including cultural aspects and
also the types of rewards and recognitions that are in place at the workplaces. Despite the low volume
of respondents some answers can be explored in further research, however serves as a platform for
future studies to understand and assess knowledge sharing approaches.

Key words: Knowledge, Knowledge sharing (KS), Knowledge transfer (KT), Knowledge management (KM).

INTRODUCTION

Organisations have learnt the importance of knowledge
as the major driving force behind organisation strategy
that knowledge is a fundamental factor behind any
organisation’s success (Wiig, 1997). The emphasis on
knowledge creation, development, organisation and
advantage is the focus for improving society (Talebi and
Galekandi, 2013). The purpose of this study is to
investigate the different approaches to knowledge sharing
and knowledge transfer on projects.

The study takes place in South Africa in the Western

Cape region and focuses on project teams in the
Investment and electronic payment industries. The study
focuses on which knowledge tools are used, and how
these are measured for their effectiveness.

Value of study

The study explores the popular research areas of Know-
ledge Management (KM), Knowledge Sharing (KS) and
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Knowledge Transfer (KT). Thereafter, the study investi-
gates how the research areas can be explored and
utilised with efficacy in an Information Systems (IS)
project environment. The study also highlights the
barriers to the sharing of knowledge in IS-project teams.
The study takes a closer look on knowledge sharing
approaches that have been used with its challenges and
compares knowledge sharing approaches within the
team.

Research question

What are the most effective knowledge-sharing appro-
aches for projects?

Literature review

In order to provide an informed view of this research, the
literature review has been categorised into the various
relevant headings. These are discussed below.

Understanding Knowledge

Knowledge is commonly acknowledged as an important
economic resource in today’s economy (Bou-Llusar and
Segarra-Ciprés, 2006; Sgndergaard et al., 2007). It is
becoming increasingly evident that organisations should
acquire knowledge that is useful and relevant, in order to
retain their competitive advantage (Long et al., 2012).
Knowledge management (KM) is defined as the exploita-
tion and development of the knowledge assets of an
organisation — with a view to furthering the organisation’s
objectives (Davenport et al., 1998). The bulk of know-
ledge management literature is primarily concerned with
the role of information technology, however organi-
sations that has information technology to manage
explicit knowledge may have neglected more important
and challenging tasks of facilitating the sharing and
utilisation of tacit knowledge (Holste and Fields, 2010).
Explicit knowledge is knowledge that is easy to transmit,
and can be expressed in various communication me-
diums, such as words and numbers. Tacit knowledge is
knowledge that is held implicitly in the minds of people,
which is intricate to articulate, and requires observation,
demonstration and experience for its transfer. Know-
ledge, whether tacit or explicit, is shared in a process,
known as the “knowledge spiral”. This process comprises
four stages: socialisation, externalisation, combination,
and internalisation ((Nonaka and Takeuchi, 1995)), where
tacit knowledge is elicited, exploited and shared. There
can be no growth for the organisation if there is no
learning from knowledge that has been shared (Nonaka
and Takeuchi, 1995). This would be detrimental to the
organisational advancement, which could adversely affect
strategy delivery, as well as customer perception and
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brand integrity.

Knowledge Sharing and Knowledge Transfer

The terms Knowledge Sharing (KS) and Knowledge
Transfer (KT) are often discussed by many authors inter-
changeably as the term “knowledge sharing” (Liyanage et
al., 2009). Knowledge sharing is a people-to-people
process (Ryu et al., 2003). It is a two-way process where
individuals mutually exchange their knowledge. Know-
ledge transfer involves either actively communicating to
others what one already knows, or actively consulting
others, in order to learn what they know (Van Den Hooff
and De Ridder, 2004). Knowledge transfer in organi-
sations is about identifying knowledge that is accessible
and acquire it to make things more efficient and effective
in organisations. Therefore, Knowledge Sharing (KS) in
organisations mostly involves exchange of knowledge at
the individual level. Knowledge transfer in organisations
is about identifying knowledge that is accessible, how to
acquire and absorb it well and subsequently, how to
make things more efficient and effective in organisations
(Liyanage et al., 2009). Knowledge sharing is a daily
process in an organisation. The above merely serves to
formalise and structure this very basic but critical
process.

Through the research, it became apparent that the two
main categories of KS methods could be identified as
people-engaging and systems-enabling methods ((Doctor,
2007; Ismond and Shiri, 2007). People-engaging methods
results in tacit knowledge beingshared amongst indivi-
duals, whilst systems-enabling methods enable the tacit
knowledge to be elicited. Once this tacit knowledge has
been captured, it is then shared at the organisational
level promoting knowledge sharing provides users with
more personalised, responsive and integrated information
systems which is mutually beneficial both to the
organisation and the users (Reneker, 2000). Workers on
projects are at the forefront of a variety of new
technologies and as a result must be supported by
organisations by improving their intellectual capital and
experiences. This in turn contributes to maximising
competitiveness and innovativeness (Ling, 2011).

Knowledge transfer in a project team is important for
accomplishing specific project tasks (Sandhu and
Gunasekaran, 2004). It offers the opportunity to conti-
nuously improve the organisation’s performance — through
knowledge and organisational learning. Knowledge
transfer (KT) is about exploiting accessible resources and
also about how to acquire and absorb it to make things
more efficacious (Liyanage et al., 2009). Transferred
knowledge could easily change in shape, form and
appearance from the source to the receiver, and a need
to interpret the knowledge in a meaningful way. The
nature of project teams is generally to move on after the
success of a IS project, it is important to have a means to
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Figure 1: Knowledge transfer process adapted from Liyanage et al. (2009).

transfer knowledge.

Many consider explicit knowledge as equivalent to
information, however recorded knowledge is argued to be
richer than information as it is a reflection and the result
of collated increments of information, which in this
context is specific to a situation on which data has been
collected and organised to give a meaningful
interpretation about the specific situation (Kebede, 2010).
Liyanage et al., (2009) proposed a six-stage KT process
model (Figure 1) for knowledge transfer by looking at
knowledge in two particular aspects: how knowledge is
communicated and how it is translated throughout the
knowledge transfer process — between the source and
the receiver. The authors findings illustrate how the
knowledge transfer loop is communicated by either
interacting with people, or actively consulting others, in
order to learn what they know. They also illustrate how
knowledge is translated by transforming knowledge in a
meaningful way into a form where the receiver can use it
effectively.

Kumar and Ganesh (2009) have explored the diversity
of the existing body of literature on knowledge transfer
which can be utilised to identifying gaps in the organi-
sations knowledge-transfer strategies. The researchers
further provide in-depth view of the knowledge-sharing
landscape, illustrating research on the different dimen-
sions of knowledge sharing, knowledge-sharing cultures;
effects on individuals and teams and organisations. It
also serves as representations of the intricate flow of
information, the mechanisms used, and the geographical

dimensions of knowledge sharing, especially when
considering project team members. Furthermore, it is
also to evaluate the knowledge sharing approaches to
business performance as knowledge sharing approaches
are becoming more complexed rather than simple tasks
(Carrillo et al., 2003).

Knowledge tools and

measurements

knowledge-sharing

Generally, knowledge is maintained by highly exp-
erienced or intelligent individuals, which are normally
under pressure to deliver (Smith 2007). Workers on
project teams are generally at the forefront of IS projects
when there is an expectancy for specific deliverables on
IS projects. Examples of knowledge sharing tools that are
commonly used by organisations are online web tools,
electronic database systems and expert locator systems.
Supporting these knowledge tools are beneficial in an
organisation (Smith 2007).

The literature reveals that knowledge tools and
knowledge innovation for the organisation (Smith 2007).
Most knowledge tools and knowledge portals vyield
positive impacts on knowledge sharing (Doctor, 2007;
Koulouris and Kapidakis, 2005) Careful consideration
must be given of the type of KM tool, because the
technology tool alone cannot achieve the KM strategy
(Endres et al. 2007). The measurement of these
knowledge tools varies, in that they all serve



organisational strategies with specific objectives, depen-
ding on the level of intricacy that is required for the
organisation’s KM strategy.

Knowledge Barriers

Organisations, who want to maintain their competitive
advantage, must do so by determining how people, the
organisation structure and internal processes, stake-
holder relationships and the business environment all
relate to each other. Knowledge barriers can then be
identified and eliminated in order to create an optimal
knowledge-sharing environment (Paulin and Suneson,
2012). Knowledge transfer barriers that occur in organi-
sations can be categorised into three types, namely:
individual, organisational and technological barriers
(Riege, 2007). Szulanski, (1996) mentioned four stages
(Initiation, Implementation, Ramp-up and Integration) of
KT to identify possible barriers during the knowledge-
transfer process. Individual barriers can exist where there
is a lack of any clear commitment and intent to create an
environment that is conducive to knowledge sharing and
also cultural incompatibilities (Dulaimi, 2007). The willing-
ness of the individual to contribute to knowledge sharing
could enable the organisation to improve its innovative
capability (Lin 2007). Trust between individuals in an
organisation can be both an enabler and a barrier to
knowledge sharing; as a lack of trust might reduce the
knowledge-sharing contributions made by the individuals
(Sondergaard et al., 2007). Bakker et al., (2006) suggest
that team membership has the largest effect on the
density of knowledge sharing. Stakeholders’ involvement
is pivotal to the success of knowledge management
(Sandhu and Gunasekaran, 2004) and lack of stake-
holders’ involvement could well lead to a failure in the
knowledge-management strategy. The lack of engaging
in best practices would not necessarily breed inventive-
ness that could deliver more effectively by sharing
knowledge and expertise (Grisham, 2006; Perez-Araos et
al., 2007). It is suggested that the KM strategy should
best be integrated into the overall organisational strategy,
thereby supporting ongoing organisational activities
(Christensen 2007; Neumann and Tomé, 2011) Finally,
technology alone cannot thrive without being nurtured by
those who use it. The involvement of the users is pivotal
to the success of knowledge management (Grisham,
2006). Furthermore, the alignment between process and
information-sharing technologies is important for co-
operative work on projects (Sandhu and Gunasekaran,
2004).

Research Design

The study is a quantitative survey conducted with project teams in
organisations that offer business services in the Investment and
electronic payments industries. The sampling group was randomly
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selected people across business units, in order to measure the
knowledge-sharing activities on projects. During the pilot phase of
the questionnaire design, a greater percentage of participants
indicated that they were not always privileged to have access to the
internet. As a result, the questionnaire was retrofitted into an email
guestionnaire instead of an online survey tool and circulated to
project teams. This resulted in a potential target sample of almost
100 participants, each with a specific role on a project. The email
based survey received a 14 percent response rate in comparison to
a targeted email survey study where only 20 percent response rate
was received (Jackson & DeCormier 1999). The preference of an
email questionnaire can be deemed as a limiting factor for response
rates of the survey. However when reviewing previous research
with the uptake between web questionnaires over email question-
naires, the results illustrate that web over email questionaires are at
a minimal advantage in terms of response percentages (Romano,
2002). Some authors have argued that web surveys are not an
improved replacement to email questionnaires (Lippert, 2002;
McDonald and Adam, 2003). Web surveys in itself held a small
percentage of responses (Basi, 1999). Despite these limitations, we
believe that our results do reflect important aspects in our
understandings of knowledge sharing on projects and contributes to
the body of knowledge. Similar studies regard the low response
rate of surveys has contributed to their respect knowledge areas
(Ha and McGregor, 2013; Isik et al., 2011; Ranchhod and Zhou,
2001; Sandweiss et al., 2012). The 14 responses received were
from project managers, business analysts and developers, which
translated to a response rate of 9.28% of the potential 100
participants. The proportion of respondents was males: 71% and
females 29%, the majority of 71% being under the age of 40, whilst
29% where between the ages of 20-30 years. The majority of 86%
had obtained a degree or diploma, with 14% having obtained a
Honours or Master’s degree. In terms of length of service, 65% of
the respondents had been less than 3 years with the organisation;
7% between 4 and 7 years; 14% between 8-10 years; and 14%
over llyears. These comprised a balanced combination of job
function, as well as a permanent 57%vs contracted 43%employees.
The respondents’ job functions were split between 36% of Project
Managers, 36% of Business Analysts and 28% of Developers.

Measurement

The survey was constructed into four main categories: people-
centric knowledge-sharing methods, experience of project-team
members, the system-enablement KS tools used, and the role
played by trust and culture from an individual and organisational
perspective. Subsequently, the open-ended questions allowed the
participants to provide information that is tacit and not covered by
the closed-ended questions. This was namely, what the participants’
perception of knowledge sharing is; what tools and techniques are
used in their current environment and how they perceive intellectual
capital. All categories were measured using a 5-point Likert scale
(Likert, 1932) to illustrate the views of the respondents, from
strongly disagree to strongly agree.

Data Analysis

The majority of the questions were measured using a 5-point Likert
scale (Likert, 1932), with only a few open-ended questions. The
open-ended questions were to understand what the respondents
interpretations were about knowledge sharing. To illustrate the
general level of ratings, the median function was used to describe
the measure of central tendency. To illustrate the most frequently
rated score, the mode function was used. Thereafter, the viookup
function in Microsoft Excel was used to count the number of
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respondents who scored the most frequently rated score, and this
total was then divided by the total number of respondents — to
indicate the percentage of the most frequently rated score.
Furthermore, the mini- and maxi-functions were used to indicate the
lowest and highest ratings scored from the data collected. The
survey questionnaire was orchestrated because of the literature
review, with the intent of addressing knowledge sharing indicators
found in the literature review. The survey questionnaire was then
segmented into various categories namely, knowledge sharing
practices in teams, assessing if there was any specific software
tools (e.g. knowledge portals, interwebs etc.), the use of system
tools to share knowledge, to assess if there were any rewards and
recognitions in place in the organisations for knowledge sharing,
and lastly to assess the work environment and culture. The
questionnaire is shown in Table 1, where it illustrates the most
common rating, including the percentage of the most common
rating of the respondents.

FINDINGS

The results indicated that there are knowledge-sharing
processes to some extent. However, the culture of
sharing knowledge was not well supported by manage-
ment. This is an important aspect that can significantly
improve knowledge sharing in organisations (Lin, 2007).
The results indicated that there was a lack of mentorship
and leadership, inadequate time, inadequate IT systems
to support knowledge sharing, and a lack of appropriate
reward and recognition. The survey also indicated that
respondents were ambivalent towards the value and
benefit of possessed knowledge and encouragement to
establish relationships with internal and external know-
ledge sources. Five categories were identified that were
attributed to knowledge sharing on projects, namely:
knowledge sharing amongst team members, culture and
trust associated with knowledge-sharing activities,
system-enabled tools used amongst team members to
share knowledge, rewards and recognition, and work
environment.

Knowledge sharing in teams

Based on the findings, 72% of the respondents have
agreed that their team members are supportive when
creating and sharing knowledge which was supported by
natural sharing habits that were evident. However, there
was uncertainty on any existing mentorship and coaching
to promote knowledge sharing including participation of
contribution to knowledge sharing in forums and work-
shops for example. Another supporting finding is that
50% of the participants did not feel that there is sufficient
time to share knowledge and adequate time to identify
colleagues in need of specific knowledge. Neumann and
Tomé, (2011) iterated the importance of KM strategies,
and how it is incorporated as part of the main business
strategy and that there are rewards and recognitions in
place for efforts to contribute to the knowledge sharing
activities.

Culture and trust

There is a 57% indication from respondents that the com-
munication and interpersonal skills amongst their team
members are at the right maturity level to share know-
ledge. Only 28.5% were neither in agreement or dis-
agreement, which potentially indicates that the respon-
dents were uncertain of the maturity of the communication
and interpersonal skills amongst team members.

In regards to trustworthiness, 57% of the respondents
were in agreement that they trust the individuals in their
team and their transferred knowledge. But only 14.2%
also strongly agreed with this statement; whilst 21.4%
were in disagreement. The results indicate that 71.2% of
the respondents collectively agreed that they were able to
trust the knowledge of individuals in their team. Trust
amongst team members are important to knowledge
sharing contributions and can possibly limit knowledge
sharing efforts (Sgndergaard et al. 2007). A mere 35.7%
acknowledged that there was a lack of willingness to
share knowledge across organisational units within the
same organisation.

System tools

43% of the respondents were in disagreement that there
were the necessary IT systems and processes available
in the organisation to support their knowledge-sharing
requirements. 21% were in agreement that there were IT
systems and processes for their knowledge
requirements, whilst 21% were unsure if there were any
IT systems and processes to meet their knowledge
requirements. It has been found that system tools aid
knowledge sharing efforts and has positive impacts on
knowledge sharing activities (Ford 2006; Endres et al.
2007; Doctor 2007). Further investigation reveals that
14% were unsure in this instance. Only 14% were in
agreement that there was any willingness to share, and
only one was in strong agreement. There is an overall
disagreement in terms of system-enabled tools being
used to share knowledge amongst team members. 64%
were in some form of disagreement as to having IT
systems to facilitate knowledge sharing.

The lack of mentorship and leadership, rewards and
recognition evident could be attributed to not having IT
systems and tools in place to share knowledge, which is
important to have in place for the KM strategy of an
organisation (Sandhu and Gunasekaran, 2004).

.57% of the respondents were in some form of dis-
agreement on having IT systems and tools available to
share knowledge. An an opportunity to improve know-
ledge sharing efforts, must be founded with realistic
expectations as technology alone cannot fulfl a KM
strategy alone (Riege 2007; Ford 2006). The opened-
ended question provided more specifics, since most of
the respondents were using simple document
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Table 1. Survey questionnaire
Most  Most- % no.
Rated Rated of
Constructs # Rating votes
Knowledge sharing in teams
Q1 A natural knowledge sharing habit is evident in the team 1 Agree 50%
Sufficient time is available to establish contacts and encourage relationships with
Q2 internal and external knowledge sources 1 Disagree 50%
Q3  Social networking happens amongst team members 0 Agree 43%
There is time to share knowledge, and time to identify colleagues in need of specific
Q4 knowledge 1 Agree 43%
Team members are supportive by assisting their peers for knowledge sharing &
Q5  creation 1 Agree 71%
Q6  There is a post implementation review after the project 1 Agree 43%
Q7  Team members partake in forums, workshops and meetings to share knowledge 1 Disagree 50%
Q8 Mentorship and coaching exist in adequate formats to promote knowledge sharing 1 Disagree 57%
Culture and Trust
Communication and interpersonal skills amongst team members are at the right
Q9 maturity level for knowledge sharing 1 Agree 57%
Q10 Individuals and their transferred knowledge is trustworthy 1 Agree 57%
There is an awareness and realisation of the value and benefit of possessed
Q11 knowledge to others -1 Agree 36%
Q12 Knowledge sharing activities are apparent across different cultures 0 Neither 36%
Q13 There is a willingness to collaborate across organisational units within our organisation -1 Disagree 36%
System Tools
Q14 IT systems and tools are available for knowledge sharing activities 1 Disagree 50%
IT systems and tools support people’s work processes and actual communication
Q15 flows -1 Disagree 50%
Q16 People’s knowledge requirements are met by the IT systems and processes available -1 Disagree 43%
Q17 Usage of IT systems and tools promotes knowledge sharing. 1 Disagree 57%
Rewards and Recognition
Q18 There is a reward system in place for creating reusable knowledge resources -1 Disagree 50%
Q19 My performance appraisal is linked to the knowledge that | am sharing. -1 Disagree 29%
Work Environment
Q20 The environment in my team facilitates knowledge storage and retrieval 1 Agree 36%
The physical work environment and layout of work areas are conducive to knowledge Strongly
Q21 transfer -2 Disagree 29%
Formal and informal spaces are in place to collaborate, reflect and generate new
Q22 knowledge 0 Neither 29%
Q23 Organisational culture supports knowledge sharing activities -1 Disagree 50%
Knowledge retention rates of highly skilled and experienced staff are evident in the
Q24 organisation 1 Agree 43%
Resources and infrastructure to successfully support knowledge transfer practices are
Q25 evident in the organisation 1 Agree 36%

repositories to store and share the knowledge.

Rewards and recognition

The rewards and recognition questions yielded the lowest

ratings of all the questions in the questionnaire (means -

1.0 and -1.5). 86% where in some form of disagreement
that there was a reward system in place for creating

reusable knowledge resources in the project teams This

could also be attributed to the lack of time available, and

of system-enabling tools to share knowledge. Although
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78% indicated that there was a natural knowledge sharing
habit in the respective teams), there was 93% uncertainty
and disagreement that knowledge-sharing habits are
linked to performance appraisals, which indicates that
there is a lack of management involvement promoting
such knowledge-sharing habits.

Work Environment

57% of the respondents where in some form of disagree-
ment that organisational culture supports knowledge
sharing activities, 43% agreed that knowledge retention
rates of highly skilled and experienced staff are evident in
their organisation; whilst 21% were in disagreement; and
21% were uncertain. Dulaimi (2007) indicated the impor-
tance organisation culture in knowledge sharing activities,
and how cultural incompatibilities can act as a barrier to
knowledge sharing efforts.

Managerial and leadership aspects proved to be a
hindrance to the sharing of knowledge. As many as 43%
disagreed that there was a hierarchical structure that
promotes knowledge to flow between teams and business
units. Further investigation resulted in a total low score
for this question. This indicates the importance of having
a sound KM strategy incorporated into the main organi-
sational strategy (Rhodes et al. 2008). Only 14% strongly
disagreed; whilst 14% were uncertain. The results indicate
a hindrance to knowledge sharing to occur between
teams and business units. 57% disagreed to some extent
that leadership and managerial direction are clearly
communicated with the benefits and values of knowledge-
sharing practices, whilst 21% were uncertain.

The results indicate that there is a lack of leadership
from managers to clearly indicate the benefits and values
of sharing knowledge. 50% collectively agreed that
stakeholders are involved to support knowledge sharing
on projects, whilst 43% disagreed in certain degrees that
there was no stakeholder involvement. This indicates
slight variance in the difference of opinion amongst the
team members.This supports the importance that stake-
holders’ involvement is pivotal to the success of know-
ledge management (Sandhu and Gunasekaran, 2004). In
addition, the open-ended questions regarding the
understanding of what knowledge sharing is, the respon-
dents who commented had an understanding that know-
ledge sharing must be shared and accessible to
everyone in the organisation, with sound best practices in
place. The majority of the respondents commented that
most of the knowledge repositories were in file servers —
with some using electronic document repositories, such
as SharePoint and share-drives. It is also evident that the
respondents utilised basic folder search tools to trawl
through these repositories for explicit knowledge that had
been captured and documented. The electronic document
repositories provide somewhat of an easier interface to
search through the knowledge repositories. Respondents

agreed that the intellectual capital belongs to the
organisation, and felt that the knowledge that they were
contributing belongs to their place of work.

DISCUSSION

The survey results indicate that there are sign of
knowledge-sharing practices taking place in the work-
place. However, there are opportunities for improve-
ments to be implemented within project teams to promote
effective knowledge-sharing habits. A similar study was
also conducted across three teams within a healthcare
organisation to attain a clearer understanding of know-
ledge exchange (Ward et al., 2012).

Overall, the results indicate that there is a strong
presence of knowledge sharing amongst team members
in the project teams by 72% of the respondents. The
project teams involved felt that the knowledge that is
shared is trustworthy and supported by mature and
trustworthy individuals, which is indicated in the findings
by 71%.This serves the organisation positively as the
lack of trust could be a barrier to knowledge sharing
(Sendergaard et al., 2007). There were no cultural issues
evident that limited knowledge sharing in the teams,
which is another positive factor as cultural barriers can
limit knowledge sharing activities (McDermott 2001). 57%
indicated the lack of leadership and 21.4% were un-
certain. It is also evident that knowledge sharing across
business units is not happening.

As the results have indicated, there is minimal or no
leadership in place to drive knowledge-sharing initiatives.
As seen in recent years, the majority of organisations are
focusing on improving service delivery and customer
experience. The Knowledge Management Strategy should
have one of the key paradigm shifts of having not only a
focus on the external customer — but to view internal
customers (i.e. colleagues, cross-functional teams and
members of other service-delivery areas as well) as key
stakeholders.

What is suggested is that the organisation must con-
sider all the factors and prioritise these as inputs to a
comprehensive action plan. Another critical consideration
is time management. Time is a critical currency, and it is
recommended to use current meetings or forums — as
opposed to creating more “meetings” for knowledge
sharing. There seems to be a solid foundation of trust
amongst team members as indicated in the results, and
quick-wins would be to suggest to them how they believe
the inadequate time factor as a risk could be mitigated.

This also creates many opportunities for mentoring,
and once again, a proposal could be requested from the
team members. In summary, people can work smarter
and consequently, they could be happier. By giving them
a problem to resolve, they feel as if they have been
instrumental in finding the solution, which could lead to
more buy-in. The organisation must realise the benefit of



having a knowledge-management strategy, timelines
could be established to achieve the most effective
knowledge-sharing approach in project teams. In the
short-to-medium term, people-centric approaches could
be explored to elevate the current knowledge sharing that
is occurring in the project teams.

Limitations of this study

The limitations of this study was the low response rate
because the majority of participants were contractors and
deemed the survey as optional, and as a result the
survey results cannot be generalised to all organisational
contexts and populations. A similar article has been
published with low response rates in an online survey
(Isik et al., 2011). Organisations wishing to proceed with
a survey of such nature for future studies, must
understand the complexities and challenges involved and
ensure participant involvement to attain more decisive
results. The articulation and analysis presented in this
study are our interpretation and our understanding of the
survey results. In this regard, the study can be used as a
basis for future conceptual generalisation studies. Hence,
it needs to be clearly stated that this study cannot be
generalised to the broader community.

Conclusion

The study reaffirmed that two knowledge-sharing appro-
aches are identified as people-centric and system-
enablement approaches. Each of these approaches
varies in that each has a specific benefit to share
knowledge and could be measured-depending on which
approach has been used. Barriers limiting effective
knowledge sharing on projects could be related to these
types, namely: individual, organisational and techno-
logical barriers and these could include issues, such as
cultural differences and trust. The survey results have
illustrated that there is a strong presence of knowledge
sharing amongst team members in the project teams
across the Investment and electronic payments in-
dustries, where it is also evident that knowledge-sharing
activities could be improved by having leadership and
mentorship role-players involved. There is evidence that
personal performance does not encourage knowledge
sharing, having minimal time allocated to share know-
ledge; and thus, the work environments are not ideally
seen as knowledge- sharing hubs. Furthermore, some
people are strongly individualistic, and do not want to
share their knowledge with others. Future research
opportunities which can be expedited with a larger
participant group and across different industries, which
will aid the results to be more explicit. The study provides
opportunities for future research by utilising the survey as
a litmus test for participant who wishes to research Small
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Management Enterprises where knowledge sharing are
more task orientated.
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Materials requirements planning (MRP) is a widely used method for production planning and
scheduling. Planned lead-time (PLT) and lot size are two of the input parameters for MRP systems,
which determine planned order release dates. In this paper deals with material requirement planning for
a three levels production and assembly system with several types of components and one type of final
product, in multi periods. In this paper, we assume that components lead-times are probabilistic. A MRP
approach with periodic order quantity (POQ) policy is used for the planning of components. The
objective is minimizing the sum of the all components holding cost, final product backlogging cost,
final product holding cost and setup costs. The main policies in this model determine the periodic order
guantity, and planned lead-times. Monte-Carlo simulation is used to generate numerous scenarios
based on the components lead time, and by using Monte-Carlo simulation we can find the suitable
solution for this problem.

Keywords: planned lead-time; periodic order quantity; uncertainty, Monte-Carlo simulation; Probabilistic lead-

time

Introduction

Material Requirements Planning (MRP) is a commonly
accepted approach for replenishment planning in major
companies (Axsater, 2006). The MRP-based software
tools are accepted readily. Most industrial decision
makers are familiar with their use. The practical aspect of
MRP lies in the fact that this is based on comprehensible
rules, and provides cognitive support, as well as a
powerful information system for decision-making. Some
instructive presentation approach can be found in Baker
(1993); Sipper and Bulfin (1998); Zipkin (2000); Axsater
(2006); Tempelmeier (2006); Dolgui and Proth (2010)
and Graves (2011).In an industrial context, data are often
imprecise or uncertain. In production management, it may

for instance be the case for the demand, the lead-times,
the resources required, their capacities, the
transportation times, the inventory or production costs,
etc. When analyzing the state of the art on this subject,
so the uncertainty on the demand is a great focus of the
literature, while the uncertainty on costs and capacities is
also often considered. The uncertainty on the lead-times,
which is often mentioned and may have an important
impact on the performance of the Supply Chains, is quite
seldom taken into account. Component requirement
planning in assembly systems is crucial for the
companies. By optimizing component  supplies
enterprises can generate large gains in efficiencies. For
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different reasons (machine breakdowns, transport delays,
or quality problems, etc.), the component lead-times (time
of component delivery from an external supplier or
processing time for the semi-finished product at the
previous assembly level) are often random. To minimize
the influence of these random factors, firms implement
safety stock, but excess stocks are expensive. So, the
problem is to minimize stock while avoiding stock-out at
the same time maintaining a high level of service thus
minimizing the total cost. In contrast, if the stocks are not
enough, we will face stock out and corresponding
backlogging cost. Therefore, the problem is to minimize
the total cost composed of holding and backlogging costs
(Dolgui and Prodhon, 2007).

This paper deals with random lead-times. That means
the time needed to receive a component may vary from
its forecasted time. Lead-time uncertainty may results
either some shortages or surplus in inventories. If actual
lead-time is random, the planned lead-time can contain
safety lead-time that is, the planned lead-time is
calculated as the sum of the forecasted (or contracted)
and safety lead-times. The latter should be formulated as
a trade-off between over- stocking and stock out while
minimizing the total cost. The search for optimal value of
safety lead-time, and, consequently, for planned lead-
time, is a crucial issue in supply planning with the MRP
approach. The problem of planned lead-times
optimization, when safety lead-times are used, has been
given scant attention in the literature. In practice often,
average values or percentiles of probability distributions
of actual lead-times are used. Gupta and Brennan (1995)
studied MRP systems using simulation; they showed that
lead-time uncertainty has a large influence on the cost.
The statistics done on simulations by Bragg et al. (1999)
show that lead-times substantially influence the
inventories. Whybark and Wiliams (1976) found the use
of safety lead-time more efficient than safety stock.

Assembly systems with random component lead times
and lot-for-lot-sizing policy were considered in some
research. Yano (1987) considers a two-level assembly
system with only two types of components at level 2 (sub-
assembly) and one type of components at level 1 (final
product assembly). In Tang and Grubbstrom (2003) a two
component assembly system with stochastic lead-times
(for components) and fixed finished product demand is
considered. Ho and Lau (1994); Molinder (1997);
Chaharsooghi and Heydari (2010), represent that lead-
time is a principal factor foreseeing production and lead-
time randomness affects seriously ordering policies,
inventory levels and customer service levels. Louly and
Dolgui (2002, 2004) consider the case of the objective
function minimizing the sum of average holding and
backlogging costs, while Louly et al. (2008) studies the
case when backlogging cost is replaced with a service
level constraint. Faicel (2009) considers supply planning
for two-level assembly systems under lead-time
uncertainties. It is assumed also that the lead-time at

each level is a random discrete variable. The expected
cost is composed of the tardiness cost for final product
and the holding costs of components at levels 1 and 2.
The objective is to find the release dates for the
components at level 2 in order to minimize the total
expected cost. For this new problem, a genetic algorithm
is suggested. For the latter case, in Louly and Dolgui
(2004), the Periodic Order Quantity (POQ) policy was
modeled and some properties of the objective function
were proven. These properties were used in Louly and
Dolgui (2010) to develop a Branch and Bound algorithm
and other research by Louly and Dolgui (2011) proposed
a model for minimize the sum of the average item
holding, finished product backlogging and setup costs.
Their developed method can be used for the optimization
of time phasing and periodicity for such a MRP system
under lead-time uncertainties.

Mohamed-AlyLouly et al (2012) deals with item supply
planning in assembly systems that is, where several
types of items are needed to produce one finished
product. The actual item lead times have random
deviations, so they can be considered as random
variables. MRP approach with Periodic Order Quantity
policy is considered. The aim is to find the optimal MRP
offsetting. The proposed model and algorithms minimize
the sum of the setup and average holding costs for the
items, while satisfying a desired service level.

Louly and Dolgui (2013) considers multi-period Material
Requirement Planning (MRP) under uncertainties lead
times with no major restriction on the type of the lead-
time distribution. They proposed a model and algorithms,
which minimize the sum of the setup and holding costs
while satisfying a constraint on the service level and the
aim of this model is to find the optimal MRP time phasing
corresponding to each periodicity of the POQ policy while
Sadeghi et al (2013) considers a multi period serial
production system for one product and deals with the
problem of planned lead-time calculation in a Material
Requirement Planning (MRP) environment under
probabilistic lead times. It is assumed that lead times for
all stages have the same distribution with different
parameters. A MRP approach with periodic order quantity
(POQ) policy is used for the supply planning of
components. The objective is to minimize the sum of
fixed ordering, holding and backlogging costs. A
mathematical model suggested and then an optimal
planning lead-time, ordering quantity and periodic time
are determined. Researches in two cases ordering (lot-
for-lot and POQ) summarized in Table 1.

This paper deals with material requirement planning for
three levels production/assembly system with several
types of components and one type of product, in multi
periods. We assume that components lead-times are
probabilistic. A MRP approach with periodic order
guantity (POQ) policy is used for the planning of
components. A simulation algorithm is used to minimize
the sum of the all components holding cost, final
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Type of

Paper Criteria Parameters  policy Comments
system
Yano (1987) Sum of holding and tardiness Safety lot-for-lot two-level optimization algorithm
costs. stocks two-item
Chu et al. (1993) sum of the Safety lead- lot-for-lot One- level optimal values of the
holding cost for the time Multi-item planned times
components and the for the single-period
backlogging cost for the problem
assembled product
OuldLouly Holding and backlogging Safety lead- Lot for lot One- level Markovian model for a
and Dolgui costs time Multi-item dynamical
(2004) multi-period multi-period planning
Tang and Stock-out and inventory Safety lot-for-lot two-level Laplace transform
Grubbstrom holding costs stocks two-item
(2003)
OuldLouly et al. minimize the average holding planned lot-for-lot one-level Branch and Bound
(2008) cost for components while lead-times Multi-item
keeping a high customer
service level for the finished
product
Faicel Hnaien, minimize the sum of the planned lot-for-lot two-level genetic algorithm
Xavier Delorme, holding costs for the lead-times Multi-item optimization
Alexandre Dolgui components of two levels
(2009) and the backlogging cost for
the finished product
Mohamed- Sum of the average item order POQ Single level Optimization
AlyLoulyAlexand holding, finished product periodicity Multi-item
reDolgui (2011) backlogging and setup costs. and planned
lead times
Louly, Mohamed- Minimize the sum of the Planned POQ one-level Optimization
Aly et.al.(2012) setup and average holding lead times Multi-item
costs for the items, while
satisfying a desired service
level.
Louly, Mohamed- minimize the sum of the Planned POQ one-level Optimization
Aly et.al.(2013) setup and holding costs lead times Multi-item
while satisfying a constraint
on the service level
Sadeghi, H.et, al. minimize the sum of fixed order POQ multi  period Optimization
(2013) ordering, holding and periodicity serial
backlogging costs and planned production
lead times system

product backlogging and setup costs.

Problem and model description

A multi period supply planning for three-level assembly
systems, with multi components in level 2 and 3 is

each component is ordered at the beginning of each
period, the demands are satisfied at the end of the
period. The unit holding cost for each type of component
and the unit backlogging cost for the final product are
known. Lead-times for various component orders are

considered (Figure 1). In this paper, we suppose that, the

demand per period is constant. The required quantity of

independent and actual lead-time is probabilistic for all
components. We used POQ policy for ordering.

The components lead times at each level are random
discrete variables, and the finished product demand at
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Fig.1: A tree-level assembly system

each period is fixed. Our endeavor is focused on the
following: for each product, to calculate the planned lead
times for its components, where the actual item lead
times are uncertain. In other hand, production/assembly
system is multi-period, in each production orders, we
should ordered for needs of p periods, components are
ordered each p periods, and Products are delivered at
the end of each period. MRP approach with Periodic
Order Quantity (POQ) policy is considered. The aim is to
find the optimal planned lead time corresponding to each
periodicity of the POQ policy. The objective is to minimize
the sum of total holding cost for all components, final
product holding cost, final product backlogging and setup
costs. To take into account the particularities of MRP
parameterization, the following assumptions will be
considered in this paper:

a. Components are ordered from external suppliers
to satisfy the customer demand.
b. POQ policy is used: components are ordered at
every p periods.
c. The goal of this model is to search for the optimal
values of the parameters p and x.
d. Probabilistic lead time for all components
Demand is constant for all period

The following notations are used for proposed modelt :
Index of period's t=1, 2, 3,...m:

Total number of component in level 2
A fixed ordering cost,

X0 : Planned lead-time in level 1,
Xi: Planned lead-time for component i in level2.

Xi: Planned lead-time for component j in level 3 for
parent i.

g . Quantity of component | needed to assemble the
finished product

D : Demand for final product in period t

p: components are ordered at every P period in POQ
policy

N

4

IR —
Ctemmy) (temmz (.. Em

]
Cltem mr

h : Per unit holding cost per time unit for final product

M+ unit holding cost for component j in level 3 for parent
i.

b : Per unit backorder cost per time unit for final product
l;: Actual lead-time for component in level 2(random
variable with known probability distribution)

lj . Actual lead-time for component j in level 3 for parent
i. (random variable with known probability distribution)
f(lj): The probability distribution of lead time for

component j in level 3 for parent i.

C(x,p): The average of total cost in each period
Variables

p: periodicity

X: planned lead-time for
(x= (X0, X1, X2, X X21,-+--X2n) )

final product

In the model considered, the demand D of finished
products per period is constant and the quantities

ordered are the same and equal to Dp, and i units of

componenti is needed to assemble one finished product.
The periodic order quantity (POQ) policy issued, with a
periodicity of p periods.

The unit holding cost h of final period, unit backlogging

cost D of a finished product per period and set up cost ¢
are known. The distribution of the component lead-

time ! is also known.

In this paper, an approach is proposed to optimize the
planned lead-time x and the periodicity p of POQ policy
minimizing the sum of setup and holding costs while
respecting a service level constraint. The method
suggested takes into account the fact that the actual lead
times are random.

MATHEMATICAL MODEL

The lead-time is assumed probabilistic. The planned lead-time for
componentiin level 3is Xjj planned lead-time for component i in
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Fig. 3. An illustration of the planning problem.

level 2 is ¥ i=123,...m and planned lead-time for level 1 is Xg .

The order for product is made at the beginning of the periods 1,
p+1, 2p+1... and there is no order made in other periods. Order
guantities are constant and equal to PD (Figure 2). Taking in to
account the fact that the different components on the same level do
not arrive at the same time, there are stocks at levels
land2.Ifthefinalproductisassembledafterthedue date, there s
backlog and therefore we have holding and backordering cost and
if product is assembled before the due date, there is stocks and we
have holding cost (Figure 3).

The objective is to find planning lead-time for all components and
priority order, in order to minimize the total of the holding costs for
the components and final product and backlogging cost for the final
product.

Items Holding costin level 2

The orders for products are made at the beginning of the periods 1,
p+1, 2p+1,... and ordered for the needs of P period which is equal
to PD for each ordering. According to Figure3, we have holding cost
for some component in level 2, and for final product have holding,
and backordering cost. Therefore, the costs of this model include
holding cost for all components and final product, backordering cost
for final product and fix order cost for each ordering.

Because of probabilistic lead-time, there are three states in action:
The planned lead-time for first level equal to actual lead-time in this

level (see Fig .2)
This state has not backorder and model costs are equal to:

Items Holding costin level 3

Setup cost Final productHolding cost

—_— m m m;
Ci(x, p) = A +(p71)hD+(p72)hD+...+2hD+hD+DZhiai(xi+kfkifli)+DZ Zhijaij(xijﬁtkiflij) x p(lg = Xg)
i=1 i=1j=1

@)
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Fig. 4.The planned lead-time is smaller than to actual lead-time for first level

= C(xp)=|A p(p )hD+Dzha,(x,+k kfl)+DZZh“a,J(x“+k i) |x plo = %)
= (2)

Where k=Max(li —%) . ki = Max(lj —x;)
! Where k=Max(li —x) , ki = Max(lj —X;)
j

The planned lead-time for first level is smaller than to actual lead- The planned lead-time for first level is bigger than the actual lead-
time for first level. If the final product is assembled after the due time for first level (Figure .5).
date, there exists backlog (Figure 4).

In this state, the cost is equal to:

In this state, the cost is equal to: Final productHolding cost

Setup cost

Caom=| A+ PCID hn  hoD Uy — 30 +K) |x Plly <%0 —K) (4)
Set . Final productHolding cost 2 (4)
etup cos
— —(lg=%g+K)p—-1-(lg—x +k L
CZ(Xv p) = A + (p ( g 2 ))('2) (0 0 )) hD |x P(IO > X~ k) [ 1tems Holding costin level 2 Items Holding costin level 3

+

Dzha,(x, Rk~ )+Dz Zh“au(xu +ki =1y )|x Pl < X0 —K)
Final productBackordering cost -

(lo —Xg +k)(Ig — %o + k +1)

+|bD

x P(lg > %o — k)

2 Where k=Max(l; —x;) . k; = Max(I,J —Xij)
J
lems Holding costin level 2 lems Holding costin level 3 Total costs are expressed as follows:
—_———— f—J%\

+D_§hiai(xi+k—ki )+ Dz Zh,]a,](xu ki =1y )Py > Xg k)
i=1 i=1j=1 (3)
C(x, p) =Cy1(x, p) + Co(x, p) + C3(x, p) =

A+(WhD+hpD(xo 1y fk))x Py < %o 7k)+(bD (o —o +k)('2° —Xo +k+1))>< Plo > Xo — k)

+hD(pflo+x07k)(pflo+xofkfl)
2

m m m;
x P(lo > Xg —K) + p[D_Z hiai(x; +k —k 1)+ DX 3 hyay (x; +k — 1y )}
i-1 i—1j=1 ©)

With simplified cost function, it changes as follows:
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C(x,p)=A+
+%(h +b)[(T = %o +K)? + (I, — X, +K)|x P(l, = %, k)

As shown in the previous proposition, the cost of a single period kp
+ r is a random variable. To study the considered multi- period
problem, explicit closed forms should be obtained for the average
cost and the average number of shortages on the infinite horizon,
i.e. for the following expressions:

(p-2
Exp)=2+
+%(h+b)[(lo —xg +k)2 +(lg — %o +k)]x P(lp = Xo — k)

The cost é(x, p)is a random variable (because lg,l,...], and

K are random variables
Noted that x is planned lead-time for P* Dcomponents andI is
actual lead-time for D components in one period then in the all

Xp

Y X
equation x equal to P which " P is planned lead-time p periods.

RESULTS
Simulation method

The study objective is to integrate reliability analysis with
expansion planning and dispatching decisions. To
achieve this objective, we propose a simulation based
optimization approach.

PO 1 4 hpDxE(x, ~1y ~K)+ p| DY hay(x +k—k, —1,)+ DS hya (x, +k 1)
i=1

i=L =1
(6)

é(x, p)= lim imj

r—wi_1] PXr
Then by using Eqg. (6), the expressed unit cost will be as follows:

1 m m m;
220D + hDx E[( ~ 1o ~ k)] DX hyay 0 +k — ki ~1)+ DX 3 hyay (ki + ki =15
i=1 i-1j=1

()

Monte Carlo methods provide a good means for
generating starting points for optimization problems that
are non-convex. In its simplest form, a Monte Carlo
method generates a random sample of points in the
domain of the function. We use our favorite minimization
algorithm starting from each of these points, and among
the minimizers found, we report the best one. By
increasing the number of Monte Carlo points, we
increase the probability that we will find the global
minimizer. Thereby, the Monte Carlo simulation, as a
random numerical simulation, becomes a validated
method of treating a complex problem, which cannot be
solved by general equations, or experimental analysis
methods. The principle of the Monte Carlo simulation for
statistical tolerance analysis is to use a random generator
to simulate the variations of dimension tolerances.

We generate numerous scenarios considering the lead-



134 Afr. J. Bus. Manage.

final product

1

1

[ 1 [
‘ cll c13 ‘ c21 ‘

cl2 ‘

c22 ‘

] [ | oo | o]

Fig. 6. The probability distribution and unit holding cost of lead-time for all components

Table 2: the probability distribution and unit holding cost of lead-time for all components.

level Components Lead time distribution Unit holding cost
1 Final product U (515) 20
2 1 uU(5) 10
2 2 u(2,7) 12
2 3 U (38) 15
3 11 U (5,10) 4
3 12 U (4,8) 10
3 13 U(512) 1
3 21 u(@35)

3 22 U (3,10) 12
3 23 U (2,9) 15
3 31 U (9,12) 9
3 32 U (7.12) 2
3 33 U(5,10) 5

time of components. Each scenario represents a random
answer of components production time. For each
scenario, components lead-time is generated randomly
by lead-time distributions. The pseudo code of this
algorithm is as follows:

Step l:input all parameters include A,h,b, nh; and set p=1
Step2: setj=1, ¢, =
Step 3: generate random data for lead-time

Xo <— Random data with |y destributi on
X; <— Random data with I; destributi on
Xj «<—Randondatawith I destributin

Step 4: Calculate total cost for this generation
Step5: I C(p,x)<C, then C,«C(p,x) and x, «x

j<« j+1, save Cp and Xp

Step 6: If the stopping criterion for j is met, stop and
return  C, and x,

Step 7: If c,<Cp, 4
then goto step 2

then p<«p+1

Else
Cp-1is minimum cost and  x,_; is the best answer

End

Example:

Consider the assembly system with two levels which
there are 3 components in level 2 and 9 components in
level 3. The probability distributions for all components
and unit holding cost are shown in Figure 6 and Table 2.
And other parameters are: A=100, b=5, h=10.

Solution:

We generate 10,000 scenarios considering the lead-time
of components. Each scenario represents a random
answer of components production time. For each
scenario, components lead-time is generated randomly
by lead-time distributions. In each scenario the total cost
calculated and in result find minimum cost in 10,000
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6 5 4 3 2 1 P
2631.9 2375.2 2353.6 2539.5 2547.1 2742 Minimum total cost
2601.6 2352.5 2257 2478.9 2456.2 2628.4 Total holding cost
13.6364 2.7273 71.5909 27.2727 40.9091 13.6364 Total backordering cost
78 70 48 39 26 15 Xo
12 10 20 6 4 1 X1
42 20 12 21 14 5 X2
24 30 12 12 8 5 X3
54 35 32 27 18 7 X11
24 35 28 12 8 7 X12
36 25 32 18 12 6 X13
18 25 12 9 6 3 X21
18 15 20 9 6 6 X22
48 10 28 24 16 4 X23
66 55 36 33 22 11 X31
48 40 36 24 16 11 X32
60 40 28 30 20 10 X33
[x“=32 ] [x12=28] [x13=32 ] [x21=12 ] [x22=20 ] [xB:ZSW [x31=36 ] [x32=36 ] [x3;=28 ]
Fig. 7. Optimal solution
Table 4: The optimal solution for varies parameter's cost.
C(x*, p*) p* b H A P. No
2353.6 4 4 10 100 1
2453.6 4 4 10 500 2
2359.5 4 4 10 1000 3
3752.2 8 4 10 10000 4
3608.6 3 4 20 100 5
4284.5 3 4 40 100 6
6725.3 1 4 100 100 7
6725.3 1 4 1000 100 8
1569.1 5 10 10 100 9
2175.4 5 50 10 100 10
2594.4 5 100 10 100 11
2918 5 1000 10 100 12
scenarios. parameters. For example if setup cost was very small

The result of this simulation represent as follows (Table

3): Output of simulation

Optimal solution

The answer of this system is dependent to the cost

rather than holding cost therefore the lot for lot ordering
system is better. Figure 7 and Table 4 show the optimal
solution for varies parameter's cost. According to the
Table 3, with increase in the setup cost, the periodic time
is increased. With increase in holding cost, the periodic
time is increased and with increase in backorder cost, the
periodic time is fixed.
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Conclusion

In this paper considered with a model for optimizing the
planned lead-time and order periodicity for production in
multi-level production system with random lead-time for
all components.

We generate numerous scenarios considering the lead-
time of components. Each scenario represents a random
answer of components production time. For each
scenario, components lead-time is generated randomly
by lead-time distributions. For each interaction, the total
cost should be calculate and compared with prior total
cost, if it is smaller than saved this cost. The proposed a
simulation model to minimize the sum of the average
holding cost, backlogging product and setup costs. This
method, also can calculate the cost of the Lot for Lot
policy. The cost of Lot for Lot order policy is when P
equal to one. In this paper, a problem is solved to show
the efficacy of cost parameter's on optimal planned lead-
time and periodicity time. As a future research, one can
consider the multi-level uncertainly MRP model, which
cannot consider to it at all.
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The relationship between enterprise culture and enterprise performance and the relationship between
top management team (TMT) and enterprise performance have been the hot topics which academy and
business circles focused on since Pettigrew put forward the "organizational culture"; Hambrick and
Mason proposed the "upper echelons theory". However, previous studies on the relationship between
enterprise culture and enterprise performance and the relationship between TMT and enterprise
performance were carried out according to two parallel lines, with almost no crossover studies on
them. This paper will combine both of them together organically in order to study respectively the
relationship between enterprise culture and enterprise performance, the relationship between TMT
interaction and enterprise performance as well as the relationship between TMT interaction and
enterprise culture and then put forward the research theoretical frameworks on the basis of reviewing
previous studies on the enterprise culture, TMT and enterprise performance. Finally, the effect of TMT

interaction on enterprise performance from the perspective of enterprises culture will be studied.

Key words: Enterprise culture, top management team (TMT), team interaction, enterprise performance.

INTRODUCTION

The biggest difference between management and leader-
ship is that leadership pays attention to people-oriented
management, cultural management, and emphasizes that
people are the starting and end point of management; it
is people-centered, respects people, trusts people, puts
people at the dominant position of enterprise manage-
ment; and advocates educating people by culture, paying
attention to corporate mission, vision, core values,
enterprise spirits, enterprise morality and responsibility to
stimulate employees' enthusiasm, initiative and creativity
in order to achieve the goals of organization. But, mana-
gement emphasizes to command, control the behavior of
employees in order to accomplish the goals of the organi-
zation mostly through coercive means. Real leadership is

to establish a kind of follow up atmosphere, which is
governed by non-interference. In order to realize organi-
zational goals, the staffs are willing to follow the leader
with voluntary efforts and happiness. Real leader-ship
attaches great importance to corporate culture, authority,
personal charisma to affect employees' behavior rather
than to manage employees by power, all kinds of
behavioral norms and system, control and even com-
mand. If employees work in these two quite different
environments, the impact on corporate performance is
self-evident, conceivable. Since Pettigrew put forward the
"organizational culture”, Hambrick and Mason proposed
the "upper echelons theory", the relationship between
organizational culture and corporate performance and the
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relationship between TMT and corporate performance
have been the hot topics which academy and business
circles always focused on. However, previous studies on
the relationship between organization culture and corpo-
rate performance and the relationship between TMT and
corporate performance were carried out according to two
parallel lines, with almost no crossover studies on them.
In the studies on the relationship between corporate cul-
ture and corporate performance, few scholars considered
the impact of TMT interaction on corporate performance
and vice versa. This paper will combine both of them
together organically in order to study deeply the
relationship between corporate culture and corporate
performance, the relationship between TMT interaction
and enterprise performance as well as the relationship
between TMT interaction and enterprise culture
respectively and then put forward the research theoretical
frameworks on the basis of sorting out previous studies
on the corporate culture, TMT and cor-porate perfor-
mance. Finally, this paper proposes the theoretical
framework of impact mechanism of TMT interaction on
enterprise performance from the pers-pective of
enterprise culture, which is expected that, to some extent,
to provide a theoretical basis for the future empirical
research in related fields.

LITERATURE REVIEW

Corporate culture
Concept and structure of the enterprise culture

Pettigrew (1979) put forward the concept of organi-
zational culture firstly; he thought that organizational
culture is symbols, languages, religions, rituals and myths.
Deal and Kennedy (1982) argued that most outstanding
and successful companies had a strong corporate
culture, and put forward the five elements of enterprise
culture: enterprise environments, values, heroes, rituals,
cultural networks, of which values are the core elements
of enterprise culture. Schein (1985) elaborated syste-
matically the concept of organization culture. He thought
that enterprise culture is a set of values system formed
during the process of all enterprise members’ interaction,
which is recognized by most of the enterprise members
and used also to educate the new employees as a kind of
means. He also put forward the development, function
and change of enterprise culture as well as the basic
theory of enterprise culture construction and divided
culture into three layers: artifacts layer (on surface and
visible products), espoused values layer (values), basic
assumption layer (to learn something new requires
resurrection, reexamination, frame breaking, hypothesis
becoming reality, etc.). Hofsted et al. (1990) argued that
the enterprise culture is symbols, heroes, ceremonies
and values from the outside to the inside; in turn, value is
is the core of enterprise culture, which mainly includes

good and evil, beauty and ugliness, normal and abnormal
emotional awareness, and so on.

Although domestic system research on enterprise
culture started relatively late, based on the research
results of western scholars, Chinese academy circle also
explored the connotation and structure of enterprise
culture through China's outstanding traditional culture and
enterprise reality. Mingjie (1999) believed that corporate
culture refers to the sum of values, group consciousness,
behavior norms and thinking mode, which are formed
during the long-term practice process and are generally
accepted and voluntarily complied with by enterprise
staff. Zhang (2003) discussed the connotation and
structure of enterprise culture from material layer, system
layer and spirit layer. Guangming (2002) discussed in
detail enterprise culture from four layers (the material
layer of surface layer, the behavior layer of the shallow
layer, the system layer of the middle layer, the spirit layer
of the deep layer) and further expounded the connotation
from the broad definition and narrow definition as well as
explicit and implicit culture.

The intrinsic effect mechanism of enterprise culture

Foreign scholars began to study the inner mechanism of
the effect of enterprise culture from the mid-1980s after
studying the conception and structure of enterprise
culture. They explored the relationship between corporate
culture and leadership, enterprise climate, enterprise
environment, enterprise strategy and enterprise manage-
ment process; they carried out quantitatively tracking
study on the relationship between corporate culture and
corporate performance. Cameron and Freeman (1985)
who worked in School of Business Administration,
University of Michigan researched the relationship bet-
ween cultural integration, cultural power, culture type and
organizational performance, wusing 334 research
institutions as samples. Barney (1986) thought that if a
company's enterprise culture is valuable, rare and
imperfectly imitable, then the company’s culture could be
a source of sustained competitive advantage. Hofsted et
al. (1990) studied deeply enterprise culture and enter-
prise performance, which showed that there was an
important impact of enterprise culture on business
performance, and predicted that enterprise culture is
likely to become one of the key factors of the rise and fall
of enterprise in future.

Studies on the intrinsic effect mechanism of corporate
culture in China mostly focused on qualitative research
about the guiding function, constraint function, incentive
function, cohesive function, radiation function of corporate
culture. Some scholars regarded corporate culture as a
kind of "soft power" which could enhance the core com-
petitiveness of enterprises. Some scholars studied the
intrinsic effect mechanism of corporate culture through
the relationship between corporate culture and enterprise
performance.



Measurement, diagnosis and evaluation of enterprise
culture

Studies on corporate culture in the Western paid much
attention to the combination of qualitative and quantitative
research, which put forward the model of corporate
culture measurement diagnosis and assessment and
thus developed a series of scale based on the theoretical
studies on enterprise culture. Hofsted et al. carried out
gualitative and quantitative research about enterprise
culture using 20 companies as research samples. Zam-
muto and Krakower (1991) did qualitative and gquanti-
tative research on enterprise culture using the method of
cluster analysis. Cameron et al. (1998) published
monograph "diagnosis and changing corporate culture:
the model based on competitive value theory”, on the
basis of competitive value framework CVF; they put
forward the famous OCAI (Organizational Cultural
Assessment Instrument) model, which provided effective
measurement, diagnosis, assessment tool for the diag-
nosis of organizational culture and management ability
and provided systemic methods for changing the
organizational culture and individual behavior.

So far, the measure of enterprise culture in China also
had some achievements. Guanghua School of Manage-
ment, Peking University proposed 34 questions from 7
dimensions (fair punishment, care for staff, customer
orientation, interpersonal harmony, social responsibility,
normative integration, innovation) based on the mea-
surement of enterprise culture in foreign countries. Eco-
nomics and Management School of Tsinghua University
proposed 40 questions from 8 dimensions (employee
orientation, harmony orientation, customer orientation,
action-orientation, innovation orientation, result orienta-
tion, control orientation, long-term orientation). Abroad
corporate culture measurement scale had higher relia-
bility and measuring validity. However, the relevant scale
measurement of enterprise culture in China is still in
development stage; it needs to be further strengthened in
the development of scale.

Top management team (TMT)

At present, although the academy circles are divergent in
the definition of TMT, there is such a consensus that TMT
is composed of the chairman of the board of directors,
general manager, deputy general manager, etc. who take
part in the company’s decision-making and possess the
power of decision-making and control the enterprise
management; and whose decision making functions are
stronger compared with the ordinary work team. Previous
studies on top managers and leaders almost focused on
the individual characteristics, especially on the charac-
teristics of the chief executive officer (or general
manager), without centering around the characteristics of
TMT. Until Hambrick and Mason (1984) put forward the
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concept of TMT, the scope of study was extended to the
characteristics of the entire TMT. Research on TMT can
be divided into two stages.

Hambrick and Mason (1984) discussed the impact of
demographic characteristics of TMT on strategy and
enterprise performance systematically and proposed the
upper echelons theory model of organization from the
perspective of demographic characteristics, which mar-
ked the beginning of the first stage of TMT research. At
the beginning of the first stage, most studies focused on
the impact of the observable demographic charac-
teristics on strategy choice and corporate performance;
studies on TMT psychological cognitive basis and value
were very few. This was mainly because the cognitive
basis, values, perception process were difficult to inspect
and measure. The variables of demographic charac-
teristics were more objective, more economic to explain
organization, and more easily measured variables com-
pared to the psychological cognitive variables (invisible).
As a result, most studies focused on the impact of the
observable demographic characteristics (such as func-
tional experience, age, tenure, education background,
other career experience, etc.) on the strategy choice and
organization performance. During the mid and late period
of the first phase, researchers began to focus on the
heterogeneity of TMT demographic characteristics, which
showed that in a stable environment, TMT homogeneity
had positive effect on profitability; however, in the com-
plicated and changeable environment, TMT heterogeneity
had positive effect on profitability, and heterogeneity TMT
was more creative than homogeneous TMT.

During the second stage, scholars mainly focused on
the impact mechanism of TMT demographic charac-
teristics on the strategy choice and organization
performance from the perspective of TMT team process
(interaction, communication, coordination, etc.) and
situational regulating variable. Carpenter et al. (2004)
improved the theoretical model that was put forward by
Hambrick and Mason (1984), which emphasized the role
of regulating variables in the model. Hambrick (2007)
summarized four kinds of core situational regulating
variables in the team process: freedom of management,
job requirements, power configuration and behaviour
integration, and studied respectively the impact of them
on the strategy choice and the output of enterprise.

Scholars in China also studied TMT based on foreign
research, by combining reality of the domestic enter-
prises; they achieved certain research results. Wenming
and Shuming (2004) studied systemically the behaviour
process of TMT from three aspects of "characteristic -
Process - Environment”; Chongming and Xuefang (2007)
studied the impact of TMT cohesion on the family
business succession performance; Ge Yuhui (2011)
studied the relationship between TMT human capital and
the degree of differentiation of power distribution from
perspective of human capital; Weizhong and Ge Yuhui
(2012) made an empirical study on the impact of TMT
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cognitive heterogeneity, emotional and task reflexivity on
decision-making performance based on the information
processing theory using 365 paired samples from 85 TMT
teams.

Enterprise performance

Corporate performance is the concrete embodiment of
enterprise management effectiveness and efficiency; to
achieve good performance is the basis for enterprise
survival and development and is also the fundamental
reason for the existence of the enterprise. The conno-
tation and measurement of corporate performance have
been the hot topics which domestic and foreign scholars
and business circles always focused on; however, there
was much difference about the connotation and measure-
ment of corporate performance, which have not formed
the consensus; it is a benevolent person that sees
benevolence, the wise sees wisdom.

Drucker was one of the earliest experts who resear-
ched enterprise performance evaluation; he put forward
the enterprise performance 8 evaluation indexes by
empirical research: profitability, productivity, physical
resource and financial resource, market position,
manager performance and development, employee per-
formance and development, innovation ability, social
responsibility. Ruekert et al. (1985) thought that enter-
prise performance included efficiency, effectiveness,
adaptability; Venkatraman and Ramanujam (1986)
thought that enterprise performance should be composed
of three aspects: financial performance, operational
performance, organizational efficiency.

There were many Chinese scholars who also studied
enterprise performance and obtained certain achieve-
ments; e.g. Hongming (2005) believed that enterprise
performance is the function and ability which organization
itself has; he also created a very authoritative perfor-
mance measurement scale from the profit and loss of
economic income, the range of products and services,
competition ability, etc. Min (2004) suggested that organi-
zational performance was the degree of realizing the
multiple goals which evaluated the organization; he also
discussed the connotation and evaluation of enter-prise
performance in detail from three aspects: organi-zation
overall expression, organization goals and social com-
mon expectations. In this study, the author will take
financial performance, market performance, social perfor-
mance, innovation performance, employee satisfaction,
etc as the measure indicators of corporate performance.

Effect of TMT interaction on enterprise performance
from the perspective of corporate culture

Enterprise culture and enterprise performance

At present, there is a consensus in both the academy and

business practice fields that excellence enterprise groups
must have some special and distinctive culture, which
can be a source of sustained competitive advantage and
can form a kind of diving force and bring organizations to
a higher strategic situation in the drastic business com-
petitions until built to last.

Enterprise culture and cultural power

Enterprise culture is the soul of the enterprise core com-
petitive ability, which, as a kind of soft power, contains a
huge amount of energy, causes power of enterprise idea,
enterprise strategy, action and enterprise image. These
four powers unite as one to form a kind of huge driving
force. Enterprise culture has an important impact on
employees, customers and other stakeholders and thus
has an important impact on the corporate performance
through guiding function, constraint function, cohesion
function, incentive function, radiation function, co-
ordination function, education function and the function of
setting up the enterprise image, etc.

Corporate culture and sustained

advantage

competitive

Barney (1991) pointed out that only those valuable, rare,
imperfectly imitable resources can generate sustained
competitive advantage when he discussed the relation-
ship between firm resources and sustained competitive
advantage in detail. As the intangible asset of an enter-
prise, distinctive, excellent enterprise culture just posses-
ses these features; therefore, the outstanding enterprise
culture can form a kind of culture driving force and
produce a kind of sustained competitive advantage and
thus achieve sustained superior business performance.
As Barney (1986) said: firm culture can be a source of
sustainable competitive advantage if that culture is
valuable, rare, and imperfectly imitable. Therefore, if the
enterprise culture in a firm wants to produce the core
competitive advantage, to form the sustained core
competitiveness, it must meet two conditions: on the one
hand, the enterprise culture should be valuable, rare and
imperfectly imitable, on the other hand, the enterprise
culture must be recognized by enterprise employees and
voluntarily abide by it.

As a kind of intangible asset, corporate culture can be
the source of sustained competitive advantage only when
it has value (i.e., can produce the efficiency and benefit in
the enterprise management process). If enterprise culture
does not have the attributes of value, then it cannot
become the source of sustained competitive advantage,
and does not have any impact on the enterprise
performance, either. Other than the value attribute, enter-
prise culture also should have rare (unique) feature;
otherwise, it could not become the source of enterprise
sustained competitive advantage. If a kind of enterprise



culture is possessed by most firms in the same industry ,
then each firm will have the ability to develop the
resources in the same way. We can take for granted that
there is no competitive advantage and sustained com-
petitive advantage for one firm. In addition, the imperfect
imitation of the enterprise culture is also very important;
only those firms that do not have certain corporate culture
resource cannot obtain or imitate the corporate culture
resource. Can the valuable and rare culture resource
become a source of sustained competitive advantage?
Finally, the enterprise culture should be recognized and
kept by enterprise staffs, which is very important for the
impact of enterprise culture on enterprise performance.
Therefore, enterprise culture needs to fall to the ground
according to the following aspects: 1) Internalization,
namely employees should accept the enterprise culture
from perception to cognition and then identify and
engrave it in the depths of their soul and form individual
value pursuit; 2) Externalization lies in action, that is to
say, to change the value idea of enterprise culture into
enterprise and workers action; it also lies on image,
namely, externalization of enterprise culture shows the
good corporate image not only through the employees
actions, but also the unique cultural symbols which can
shape and propagate the corporate image; 3).Groups,
the enterprise culture should be agreed on by all staffs (or
most) and form the group psychology; 4).Habituation,
employees are in the long-term influence of corporate
culture, become accustomed to the corporate culture
over time.

The impact mechanism of enterprise culture on
enterprise performance

The relationship between corporate culture and business
performance has been an important topic which both
academy and business practice fields focused on. Many
domestic and foreign scholars believed that corporate
culture has an important effect on corporate performance.
In order to study the impact of mechanism of enterprise
culture on corporate performance comprehensively, this
paper discusses the impact of enterprise culture (mission,
vision, strategy, enterprise values, norms, business
ethics, social responsibility, etc.) on employees,
customers and other stakeholders (stockholders, govern-
ment, suppliers, etc.) from the perspective of the cultural
force and sustained core competitiveness. Then the
paper discusses the impact of enterprise culture on
corporate performance (financial performance, market
performance, social performance, innovation
performance, employee satisfaction, etc.) from the pers-
pective of employees, customers and other stakeholders.

The enterprise mission, vision and core values have
condensation effect, incentive effect, guide effect which
can produce a huge centripetal force and cohesive force
to unite the staffs together closely, all of which not only
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can improve employees satisfaction to innovate
voluntarily, but also can lead all staffs to strive to achieve
the strategic goal of the organization, so as to improve
the enterprise financial performance, market perfor-
mance, etc. The enterprise culture, as the standard
organization behavior, is an invisible binding force on the
members of organization to restrain the behavior of
organization members; it has two restraint force: one is
the extern system restraint and other is the inherent
cultural constraints. Although the system restraint is
certainly mandatory, its role is limited. Once the corporate
culture is approved by employees, it can form a kind of
soft constraint, so as to achieve the highest realm of
management; i.e., to achieve the purpose of mana-
gement by non-interference. This kind of soft constraint
can weaken the collision of employee psychologically,
enhance the employee satisfaction, so as to improve the
enterprise performance. In addition, the good enterprise
culture, especially the social ethics and responsibility, has
the role of setting up image, which can help to set up a
good brand image to enhance corporate popularity and
reputation that have an important impact on the attitude
and behavior of the customer and other stakeholder, and
thus improve enterprise performance. In summary, this
paper puts forward the theoretical framework of the
impact of mechanism of the enterprise culture on
enterprise performance, as shown in Figure 1.

TMT interaction and corporate performance

Since Hambrick and Mason (1984) put forward the upper
echelons theory, the relationship between TMT and
corporate performance has been the hot topic that both
academy and business circles focused on. Early in the
first stage of TMT research, scholars mainly focused on
the relationship between TMT observable demographic
characteristics and strategy choice and firm performance.
During the mid and late period of the first phase,
researchers began to focus on the relationship between
heterogeneity of TMT demographic characteristics and
strategy choice and firm performance. During the second
phase of TMT research, scholars began to pay attention
to TMT psychological cognition, values to study the
impact of TMT on the strategy choice and firm
performance from the perspective of team process (such
as communication, coordination, etc.). Therefore,
previous studies on TMT were mostly around the chain
process of "TMT-- Strategy -- enterprise performance",
which emphasized the role of TMT on strategy making
and business performance, while ignoring the influence of
middle managers, first-line managers and staffs on the
enterprise strategy and enterprise performance.

Indeed, TMT holds the absolute resources distribution
and decision-making power in enterprise, which has very
important influence on enterprise performance. However,
if TMT pays attention to the interaction process (such as
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Figure 1. Theoretical framework of the impact mechanism of the enterprise culture on enterprise performance.

communication, coordination etc.) with middle managers,
first-line managers and staffs in order to mobilize fully the
enthusiasm of staffs at the "TMT--strategy" link, then the
strategy quality which is made by TMT will be better. It is
noteworthy that interaction within TMT also has an
important impact on the enterprise strategy formulation.
Therefore, in order to improve strategy formulation
quality, TMT should pay attention to the internal
interaction among TMT members and the interaction
between TMT and subordinates during the process of
enterprise strategy choice and formulation. In addition,
enterprise performance is not only related with strategy
formulation, but also with the strategy effective
implementation that is an important part which cannot be
ignored. If TMT are effective decision makers, then
middle managers, first-line managers and employees are
the effective strategy performers. Strategy itself can not
realize the enterprise performance; only through the
effective strategy implementation can strategy value and
expected performance goals be realized. In order to
improve the effective implementation force of the strategy
and to better achieve the strategic goals which are drawn
up by TMT, TMT must pay attention to the interaction
process among TMT, middle managers, first-line mana-
gers as well as staffs. It is noteworthy that strategy
decision-making and firm performance may be affected
by lots of influencing factors. For the purpose of this
study, this paper only discusses the impact of TMT on
strategy decision making and enterprise performance
from the perspective of team process. In summary, this
paper puts forward the theoretical framework of the
relationship between TMT interaction and business
performance, as shown in Figure 2.

TMT interaction and enterprise culture

Schein (1983) believed that the values, management
concepts, management ideas, management philosophy,
leadership styles of the founder and top leaders play an
important role in the formation of corporate culture;
however, enterprise culture is not the culture of leaders
and boss culture; only most employees that recognize
and identify it can form the driving force of culture and
become the source for the enterprise to have sustained
competitive advantage. Then, how can the enterprise
culture be accepted, identified and consciously abide by
it? TMT interaction is a good way. This paper will discuss
the relationship between TMT interaction and enterprise
culture from following two aspects.

TMT Internal Interaction

TMT Internal Interaction mainly refers to the interaction
among the enterprise main shareholders, chairman,
general manager (CEO), vice general managers (exe-
cutive vice presidents). In order to make the enterprise
mission, vision, core values, enterprise spirits, business
ethics, social responsibility be accepted, identified by all
staffs, all the members of TMT should accept, identify
and form consensus firstly; otherwise, it is impossible for
the enterprise culture to be popularized in all employees.
In a sense, a firm enterprise culture is just the concen-
trated reflection of entrepreneurs’ values, management
concepts, management ideas, management philosophy,
leadership styles. TMT members will form cognitive
differences even if it is cognitive conflict because of their
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different cognition, beliefs, values. Only through internal
interaction process such as conversation, communication,
discussion and even controversy can TMT reach an
agreement and make a consensus on the enterprise
culture. If TMT members cannot reach an agreement on
the enterprise culture, it is very difficult that middle-level
managers, first-line managers and employees can make
a consensus; much less it can be a source of the
enterprise sustained competitive advantage.

Interaction among TMT, middle managers, first-line
managers, employees

If enterprise culture, as a kind of soft strength, wants to
be the source of the enterprise sustained competitive
advantage after reaching a consensus in the TMT, there
is also an important condition that all staffs (most) accept,
identity and consciously comply with it, that is to say,
enterprise culture must fall to the ground. Therefore, TMT
should pay attention to interact with middle managers,
first-line managers and employees by publicity, conver-
sation, communication, feedback, etc. It is only through
interaction can the enterprise culture in an enterprise be
internalized in the mind, solidified in the system, and
made manifest in the physical and external action. In
addition, it is very indispensable for TMT to set an
example by their own action as enterprise culture demon-
strators. Just as Confucius said in "The Analects of
Confucius": "an upright man will be obeyed even if no
orders are given; a crooked man will not be obeyed even
if orders are given". Only in this way, can the enterprise

culture be accepted, identified by employees, and con-
sciously abided by. Finally, it is noteworthy that corporate
culture, as a kind of soft power, once be recognized and
accepted by everyone, which in turn will help to interact
among the members of TMT and to interact among TMT,
middle managers, first-line managers, employees. In
summary, this paper puts forward the theoretical
framework of the relationship between TMT interaction
and enterprise culture, as shown in Figure 3.

TMT interaction and enterprise performance from the
perspective of enterprise culture

Enterprise performance is the comprehensive reflection
on all kinds of business activities (production, marketing,
human resource management, finance, research and
development, etc.) of the enterprise organization in a
certain period of time, which will be affected by many
factors such as enterprise resources, enterprise internal
and external objective environments, strategy formu-
lation, the implementation of the staffs, and so on. For the
purpose of this study, the paper explores the impact of
TMT interaction on enterprise performance only from the
perspective of corporate culture

Firstly, enterprise culture, as a kind of intangible asset
and soft power, can be a source of a driving force and
sustained competitive advantage with certain conditions,
which can form a soft constraint and then reach the
highest realm of management (i.e. to govern by non-
interference), once all staffs approve, identify and accept
the enterprise culture. Outstanding enterprise culture can
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motivate employees to work hard to realize the enterprise
performance goals by affecting the staffs attitude and
behavior.

The excellent distinctive enterprise culture also can
affect the attitude and behavior of customers and other
stakeholders ,which can help to establish a corporate
brand image, to enhance corporate popularity and repu-
tation, thus to achieve business all kinds of performance
goals. Secondly, because of different values, cognition,
etc., TMT internal interaction can help TMT members to
make an agreement and consensus. The interaction
among TMT, middle managers, first-line managers, staffs
can help all staffs to agree, identify accept and abide by
the enterprise culture. Excellent corporate culture can
create a kind of harmonious, pleasant working atmo-
sphere to promote TMT members to interact and to
promote TMT to interact with the subordinates. Both of
them combine organically together, which affect the
attitude and behavior of employees, customers and other
stakeholders and improve the enterprise performance
better. In addition, because each person's knowledge,
ability and energy are limited, TMT interaction can help to
improve the quality of strategy making and effective
implementation of strategy, which have an important
impact on the enterprise performance. Finally, it is
noteworthy that the culture driving force and sustained
competitive advantage which enterprise culture has, as
well as staffs attitude and behavior can effectively
improve strategy execution, and then can improve enter-
prise performance. In summary, this paper puts forward
the theoretical framework of the impact mechanism of
TMT interaction on enterprise performance from the
perspective of enterprise culture, as shown in Figure 4.

Conclusion

The relationship between enterprise culture and enter-
prise performance and the relationship between TMT and
enterprise performance have been the hot topics which
academy and business circles focused on and which also
had some research results. However, previous studies on
the relationship between enterprise culture and enterprise
performance and the relationship between TMT and
enterprise performance were carried out according to two
parallel lines, with almost no crossover study on them.
This paper puts forward the theoretical framework of the
impact mechanism of TMT interaction on enterprise
performance first time from the perspective of enterprise
culture and elaborates it systematically. Enterprise
performance is the comprehensive reflection on the
enterprise management effectiveness and efficiency in a
certain period of time, which will be affected by many
factors such as enterprise resources, enterprise internal
and external objective environments, strategy formu-
lation, the implementation of staffs, and so on. However,
this paper, only from the perspective of enterprise culture,
explores the impact of TMT interaction on enterprise
performance and proposes four theoretical frameworks. It
is expected that, to some extent, this study can provide
strong theoretical foundation and stimulus for empirical
research into the links among TMT interaction, enterprise
culture, enterprise performance in the future.
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