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ABSTRACT

Small and medium-sized organizations are considered as the engine of economic
development and employment. The share of small and medium-sized
organizations for more than 95% of businesses is creating 50% of value added
worldwide and depending on the country, production between 60% to 90% of all
new jobs. The present paper, with examining the information obtained from 73
small, medium-sized manufacturing enterprises, studied the relationship between
information sharing in the supply chain and innovation performance of the
organization by considering factors such as quality management and supplier-
specific investment. In this study, 4 main hypotheses regarding the relationship
between chain information sharing, supply of quality management, supplier-
specific investment, and the effect of relationship between quality management
and supplier-specific investment on innovation performance of the organization
have been examined. The results of the study indicated that information sharing in
the supply chain has a positive and direct effect on quality management and
supplier-specific investment. The results also showed that the impact of
information sharing in the supply chain on the specific investment of the supplier
is higher than its impact on quality management. Finally, the impact of quality
management on organizational innovation performance is far greater than the
impact of supplier-specific investment on organizational innovation performance.

Keywords: Supply chain, Supply chain information sharing, Quality management,
Supplier specific investment, Innovation performance, Small and medium
enterprises

The share of small and medium-sized organizations for
more than 95% of businesses is creating 50% of value
added worldwide and depending on the country, and
production between 60% to 90% of all new jobs [1].
Accordingly, for many years now, governments and the
academic community have played a prominent role in
the national economy due to the prominent and
growing role of small and medium-sized organizations,
as well as the irreplaceable role of these organizations
compared to big ones with regard to approaches such

as stimulating economic growth and increasing
competition in  industry, increasing  industrial
innovation, increasing government tax revenue,

creating employment opportunities, and attracting
surplus labor, special attention has been paid to the
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maintenance and development of these organizations
[2].

In fact, small and medium-sized organizations have
been considered as the engine of economic
development and employment. In Germany, for
example, these organizations play a vital role by
creating job opportunities and participating in GDP, to
the extent that these organizations account for 99% of
the total otganizations and 31% of the country's
industrial production [3].

Small businesses ate able to respond quickly to market
demand, organizationally flexible, and have more
effective internal communication and greater growth
than the large organizations, however the small and

medium-sized organizations always have some
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problems. Researches have indicated that the problems
in the development process of these organizations are
much greater than those of large organizations, which
in turn leads to gradual, slow development and
ultimately accelerates the death of these organizations.
Accordingly, the life cycle of these organizations is
shorter. In the United States, for example, 68% of
small to medium-sized organizations have a lifespan of
only 5 years, 19% have a lifespan of 6 to 10 years, and
only 13% have a lifespan of more than 10 years [4].
Accordingly, in recent years, the issue of sustainable
development and increasing the life cycle of small and
medium-sized enterprises has received much attention
from researchers and experts [5]. One of the trends
that has received much attention in recent research, is
the study of innovation performance as an appropriate
measure of achieving sustainable development in
today's competitive and turbulent environment [6]. In
this regard, important components such as supply
chain information sharing (as one of the main pillars in
organizational information sharing) and quality
management (as one of the key foundations of lean
systems that have an undeniable impact on enterprise
sustainability) are more important than the other topics
[2, 7]. The present study attempts to develop a model
to examine the impact of supply chain information
sharing and quality management on the performance of
innovation at the level of small and medium enterprises
by combining previous concepts in the research
literature.

Theoretical Foundations of Research

Supply-chain information sharing

In today's business environment, the competitive
approach has shifted from individual competitiveness
of organizations to competition on supply chains [8].
Today's organizations have realized that effective
competition and controlling organizational costs
depends on the organization's focus on capabilities,
skills, as well as resources throughout the supply chain
[9]. In this regard, effective supply chain has become
increasingly important due to its ability to maintain
competitive  advantage as well as improve
organizational performance [10]. The origin of the
concept of supply chain has been inspired by various
fields such as 1) quality revolution, 2) concepts related
to materials and logistics integrated management, 3)
growing markets and industrial networks, 4) concepts
related to increasing market concentration, and 5)
studies on industry [11]. According to Banerjee and
Mishra [12], understanding and implementing supply
chain management practices for the organization plays
a key role in maintaining a competitive position and
promoting profitability in the market. Therefore, the
concept and procedures related to supply chain
management have been highly regarded by business

managers, consultants, as well as academic researchers
[1].

As competition in global markets intensifies, many
enterprises are increasingly using effective supply chain
practices [13], which include the = supply chain
information and supplier-specific investment.

The concept of supply chain information sharing has
been extensively explored in the last decade [14, 15]. In
a study done by Zhou and Benton [16], information
sharing includes three aspects: information sharing
support  technology, information content, and
information quality. Here, the sharing of supply chain
information refers to the exchange of quality
information, price information, technical information
and the other information related to production and
operation between manufacturers and suppliers. The
exchange of information between manufacturers and
suppliers can help enterprises reduce the bullwhip
effect of the supply chain and better respond to
uncertainties in the foreign trade environment [13].
Sharing information among supply chain members
enables them to practice internal / external operations.
For SMEs, supply chain information sharing becomes
more important because SMEs are more dependent on
suppliers than large enterprises. Sharing information
with their suppliers can help small and medium-sized
enterprises integrate with their suppliers, which is
important for these enterprises to achieve social
sustainability [2]. Receiving information (e.g., price
information and technical information) from their
suppliers allows small to medium-sized organizations to
better plan their production and capacity.
Supplier-specific investment means measuring the
output of investors on specific tools and equipment in
order to communicate with suppliers, as well as
measuring the degree to which manufacturers adapt
their production system to align with supplier products
[1]. Existence of specific supplier investment leads to
close interaction, mutual commitment and loyalty.
According to transaction cost theory, the more
specialized the commodity needed, usually the closer
the relationship between supplier and buyer. Sharing
supply chain information provides the basis for
improving business processes. Other reasons for
manufacturers to make special suppliers' investments
include expanding knowledge and increasing reputation
[17]. For example, some manufacturers do not want
their top suppliers to outsource their competitors and
therefore invest equal shares in their suppliers. This can
lead to downtime and delays in processes and projects.
Therefore, sharing information in the supply chain by
increasing the level of trust will reduce any delay and
stop in the supply chain. Accordingly, the hypotheses
can be presented as follows:

Hypothesis 1: Information shatring in the supply chain
has a positive and direct relationship with quality
management.
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Hypothesis 2: Information sharing in the supply chain
has a positive and direct relationship with the specific
investment of the supplier.

Innovation performance

In today's world, the ability to adapt and manage
change is the key to the success and survival of any
organization, and acquiring these capabilities requires
the organization to pay attention to the creativity and
innovation of individuals. Successful organizations are
those whose creativity is driven by innovation. In other
words, if today's organizations want to be alive, they
must be dynamic and their managers and employees
must be creative and innovative people to be able to
adapt the organization to these developments and meet
the needs of society. It can be said that in the global
economic system and increasing competition, creativity
and innovation are the key to survival and
organizational success [18]. Innovation has increasingly
become one of the key factors for enterprises’ long-
term success in competitive markets; because
enterprises with high innovation capacity will be able to
respond to environmental challenges more quickly and
better. Therefore, innovation plays an important role in
creating value and gaining a competitive advantage [19].
In the business world, increasing global competition
and increasing customer demand have led
organizations to seek continuous improvement,
increased flexibility and increased quality. Quality has
now become the key to gain a competitive advantage.
Higher quality reduces costs and increases productivity,
followed by increasing market share and better
competitiveness of organizations (Fili et al., 1398). Kim

STAMAO, 2021; 3(1): 9-15

et al. (2012) investigated the relationship between
quality management and innovation. The results
showed that there was a significant relationship
between quality management and innovation and
quality management affects the types of innovation in
the organization. Hong et al. [19] also noted in their
study that quality management in the supply chain has a
positive effect on the performance of organizational
innovation.

Special investment provides a close relationship
between seller and buyer. In this way, suppliers can
participate in the early stages of their buyers' new
product development process, which helps reduce new
product or service development time. When
manufacturers invest in specific tools and equipment in
their suppliers, the commonality of production tools
and equipment increases, which reduces errors in new
product design because a common increase reduces the
number of parts used in new product design. Since
supplier-specific investment tends to reduce transaction
costs and material unit costs from suppliers, a close
supplier-buyer relationship is likely to reduce the cost
of developing a new product for manufacturers.
Accordingly, the hypotheses can be presented as
follows:

Hypothesis 3: Quality management has a positive and
direct relationship with organizational innovation
performance.

Hypothesis 4: Supplier-specific investment has a
positive and direct relationship with the organization's
innovation performance. The conceptual model of the
research is presented in the figure below.

Management quality

MQ

Supply chain
information sharing

(1S)

Supplier-specific
investment(SSI)

Innovation
Performance (IP)

Figure 1. Conceptual model of research.

Method

A questionnaire consisting of 12 questions was
prepared for the respondents to express their
agreement or disagreement (from 1 to 5) for each
question. Content validity and face validity methods
were used to assess validity. Considering that the
research questionnaire is a standard questionnaire

extracted from the subject literature, the content
validity of the questionnaire is supply. Regarding face
validity, a team of 5 experts, three of whom had
academic and research experience, and two with more
than five years of experience in the field of supply
chain and quality management, reviewed the
questionnaire and made some remarks. They made
suggestions on how to ask questions, the layout and
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length. The Cronbach's alpha index was used to
measure reliability, the results of which are presented in
the next section.

The statistical population of this study includes CEOs,
supervisors ~ and  department  managers  of
manufacturing enterprises. According to what has been
presented about small and medium enterprises in Iran,
organizations with less than 150 employees are among
the small and medium enterprises. According to the
survey and considering the list of small and medium
enterprises provided by the Ministry of Silence, data
were collected and communication with organizations
was done. A total of 221 enterprises were counted from
the relevant list and this number was the basis for
sending the questionnaire. After 2 consecutive times in
one-week intervals, 73 questionnaires were received in
full form, which shows an acceptable return rate of

33%.
Model evaluation method

Model evaluation is performed at two levels of
measurement model and structural model, each of
which is described separately. In this research, it has
been used the approach proposed by Hanafizadeh and
Zare [20] using SmartPLS software. That is, in the first
stage, using the method of partial least squares analysis,
the model for measuring the relationships between
factors and dimensions is investigated and in the
second stage, using the method of partial least squares
analysis, the structural model of relationships between
dimensions of the model is investigated. These steps
are described below.

One of the statistics through which the researcher is
able to determine the suitability of the data for analysis
is the KMO test, the value always fluctuates between 0
and 1 (Hair et al., 1995). If the KMO value is less than
0.50, the data will not be suitable for factor analysis. If
the value is between 0.50 and 0.69, factor analysis can
be done with more caution. However, if the value is
greater than 0.7, the correlations between the data will
be suitable for factor analysis. This value is estimated
0.862 for research data which is in the appropriate
range.

Method of evaluation of measurement models

The first factor that should be considered in the
evaluation of measurement models is the one-
dimensionality of the model indices. This means that
each index in the set of indices must be loaded with a
large value of factor impact, only to one dimension or
latent variable. For this purpose, the value of factor
impact must be greater than 0.60. It should be noted
that the value of factor impact is less than 0.40 and
should be removed from the set of indices. This is
done manually by removing indices that have an
operating load of less than 0.40 [21].

Cronbach's alpha coefficient is another factor that can
be used to assess the internal consistency reliability of
measurement models. The value of this coefficient
varies from 0 to 1; values above 0.70 are accepted and
values below 0.60 are considered undesirable [22].

The value of composite reliability (CR) is another
factor that can be used to assess the internal
consistency reliability of measurement models. The
value of this coefficient varies from 0 to 1; values
above 0.70 are accepted and values less than 0.60 are
considered undesirable [21].

Convergence validity shows the high correlation of
indices of one structure in comparison with the
correlation of indices of the other structures, which
should be evaluated in measurement models. AVE
(average variance extracted) is used to assess
convergence validity in SmartPLS software. The value
of this coefficient also varies from 0 to 1, and values
higher than 0.50 are accepted [23].

Diagnostic validity indicates the existence of minor
correlations between the indices of a structure and the
indices of other structures that should be evaluated in
measurement models. To assess this type of validity,
the Fornell-Larcker criterion is used [23]. The Fornell-
Larcker criterion refers to the fact that the second root
of the average variance extracted (AVE) of each
structure is greater than the correlation values of that
structure with the other structures.

Structural model evaluation method

After evaluating the measurement models, it is time to
evaluate the structural model. The first key criterion
used for this purpose is determination coefficient R2.
The determination coefficient R2 measures the
relationship between the amount of variance described
in a latent variable and the total value of variance. The
value of this coefficient also varies from 0 to 1, which
values are more desirable. China (1988) considers
values close to 0.67 to be desirable, ones close to 0.33
to be normal, and ones close to 0.190 to be weak.

The next step in evaluating structural models is to
evaluate the path coefficients between the variables
embedded in the model. At this stage, the researcher
must examine the algebraic sign of the coefficient, its
size and its level of significance. Paths whose
coefficient signs are opposite to the expected direction
of the hypothesis, will not confirm the hypothesis. The
size of the path coefficient indicates the strength of the
relationship between two latent wvariables. Some
researchers believe that a path coefficient greater than
0.100 indicates a certain value of impact on the model
[24]. In addition, path coefficients must be significant
at a level of at least 0.05.

Model analysis

Assessment model analysis
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The loading results of the latent dimension indices in
the model are presented in the table below. If an index
has a factor impact of less than 0.4, it needs to be
removed from the index list. Due to the fact that in the
table below, all indices have a factor impact greater
than 0.4, there is no need to delete any of them, and

Table 1

Load values

SJAMAO, 2021; 3(1): 9-15

with the same set of indices, we go to the next step.
This indicates that the metrics and questions in the
research questionnaire measure their respective
dimensions well and are in fact good metrics for
evaluation.

of latent dimension
indices in the model.

QM

SSI IP

QM1 0.83

QM2
QM3

0.86
0.81

IS1
182
1S3

0.92
0.93
0.89

SSI1
SSI2
SSI3

0.88
0.93
0.90

IP1
1P2
1P3

0.91
0.89
0.87

As mentioned, it is necessary to remove indices with an
impact factor less than 0.4. However, considering that
all the indices of the model have an impact factor
greater than 0.4, there is no need to delete the variables
and move on to the next step. At this stage, it is
necessary to report the Cronbach's alpha coefficients,
structural reliability and AVE, the information of which
is as follows. As it can be observed from this table, all
values for the said coefficients are at an acceptable
level. This means that Cronbach's alpha coefficients of

Table 2

structural reliability for all dimensions of the model is
greater than 0.7 and the value of AVE for all of them is
greater than 0.5. The determination coefficient R2
measures the relationship between the value of variance
described in a latent variable and the total value of
variance. The value of this coefficient also varies from
0 to 1, which larger values are more desirable. China
(1988) considers values close to 0.67 to be desirable,
ones close to 0.33 to be normal, and ones close to 0.90
to be weak.

Cronbach's alpha coefficients, structural reliability, R2 and AVE in the model.

Average variance extracted Composite reliability Cronbach's alpha

QM 0.65
IS 0.53
SSI 0.71
IP 0.69

0.84 0.77
0.90 0.89
0.93 0.84
0.89 0.79

The next step is to evaluate the diagnostic validity of
the model. As mentioned eatlier, the Fornell-Larcker
criterion is used for this purpose, according to which
the second root of the average variance extracted
(AVE) of each structure is greater than the correlation

values of that structure with other structures. As it can
be observed, all the values on the main diameter of the
table are larger than the values below, which means that
the diagnostic validity of the model is supplied.

Diagnostic validity of structures for

Table 3

the model.
QM

QM 071

IS 0.4

SSI 0.3

1P 0.3

SSI IP
0.72
0.2 0.82
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Note: The elements of the original diameter are the
square of the values of variance described in each
structute and the elements of the non-original diameter
are the values of the correlation between the structures.
For diagnostic validity, diagonal elements must be
larger than non-diagonal elements.

Structural model analysis

After evaluating the measurement models, it is time to
evaluate the structural model. At this stage, the
researcher must examine the algebraic sign of the
coefficient, its size and its level of significance. The size

Table 4
Results of structural model study.

of path coefficient indicates the strength of the
relationship between two latent variables. Some
researchers believe that the path coefficient greater
than 0.100 indicates a certain value of impact on the
model. The obtained results for path coefficients and
their significance level are presented in the following
figures. If the values of t are greater than 1.906, its
significance level is 0.05. Also, for values of tgreater
than 2.576 and 3.29, the significance levels are equal to
0.01 and 0.001, respectively.

Path coefficient ttest Significance level Result
1S -> QM 0.56 8.60 0.001 Confirmed relationship
IS -> SSI 0.70 12.91 0.001 Confirmed relationship
QM -> 1P 0.66 12.05 0.05 Confirmed relationship
SSI -> 1P 0.24 2.30 0.001 Confirmed relationship

As it can be seen from the table, all path coefficients
related to the relationships formulated in the model are
significant at the level of at least 0.05. Also, according
to the results of data analysis, the role of perceived
compatibility variable in the relationship between the
independent variable and the dependent variables of
the model is well visible.

Conclusion and Recommendations

The purpose of this study was to investigate the
relationship between supply chain information sharing
and innovation performance of the organization by
considering components such as quality management
and supplier-specific investment. In this regard, a
model based on research literature and specifically
based on a study done by Zhou and Lee [2] was
designed. In this research, four main hypotheses and
the conceptual model of the research were presented
accordingly. The statistical population of this study
includes CEOs, supervisors and department managers
of manufacturing enterprises. According to the survey
and considering the list of small and medium
enterprises provided by the Ministry of Silence, data
were collected and communication with organizations
was done. A total of 221 enterprises were counted from
the relevant list and this number was the basis for
sending the questionnaire. Among all the total
questionnaires sent, 73 ones were received in full form,
which showed an acceptable return rate of 33%.
Finally, the same number of questionnaires received,
was the basis of statistical analysis of the research. The
results of the study indicated the fact that supply chain
information sharing had a positive and direct effect on
quality management and supplier-specific investment.
Also, the innovation performance of the organization

was affected by the quality management and the
supplier-specific investment.

This study was very valuable because the body of
research that has been done on supply chain
information sharing, quality management and supplier-
specific  investment in the performance of
organizations, especially small and medium-sized
enterprises, was limited. The results indicated that
information sharing in the supply chain plays an
important role in supply chain management. In other
words, supply chain information sharing can be an
effective basis for improving the level of quality
management and  supplier-specific  investment,
therefore the use of information technology to facilitate
and improve the level of information sharing should be
highly considered by managers and officials. This is
important in small and medium-sized enterprises,
which usually pay less attention to the IT sector and the
use of new technologies due to lack of resources. This
result should be considered and managers should
understand that the focus on the use of I'T is not a cost
but an appropriate investment to improve the services
of the organization.

This study also showed that quality management and
supplier-specific investment had a positive effect on
innovation performance. Innovation, which has
become a very important topic in today's business
world, has attracted the focus of many organizations.
On the one hand, large enterprises usually have more
resources and more flexibility to develop new products.
Therefore, it is important for small and medium-sized
enterprises to find ways to compete with large
enterprises in the field of innovation. The results of this
research for experts suggest that small and medium-
sized enterprises can strengthen their quality
management practices and strengthen the specific
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investment of their suppliers to improve their
innovation performance.
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