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Abstract

Various studies examined the knowledge management among different organizations; however, these practices were
not examined in the herbal community of Thailand. The role of information extraction and information utilization is
not discussed in literature along with the herbal companies of Thailand. Therefore, by considering knowledge
management, this study examined the role of information extraction and information utilization in firm competency.
The objective of this study is to examine the role of knowledge intensive innovative services of herbal city
community in firm competency. The relationship between information extraction, information utilization, innovative
services and firm competency was examined to achieve this objective. By carrying out a questionnaire survey, 500
questionnaires were distributed among the herbal city community in Thailand. Results of the study show that;
information extraction has positive role to improve firm competency and innovative services. Information utilization
has positive role to enhance firm competency and innovative services. Finally, innovative services show positive
effect on firm competency.

Keywords: knowledge management, herbal city community, information extraction, information utilization,
innovative services and firm competency

1. Introduction

Herbal community is playing an important role in the society. Apart from other medicine companies, herbal
companies have its own importance for the society. Now a day, herbal community is competing with the
pharmaceutical companies. The medicine prepared with the help of natural things like plants is important against
various diseases with no side effect. Herbal medicine is one of the studies of botany as well as the utilization of
medicinal plants to prepare various medicines. Plants have been the foundation for medical treatments with the help
of much of human history, as well as such traditional medicine is still extensively practiced today. Therefore, herbal
medicine companies have importance in the society (Dachyar & Tjiptadi, 2019; Shen et al., 2020).

Importance of herbal medicine is increasing along with other medicine companies. Especially, in Thailand, these
companies have important role in the community. In Thailand, herbal city community is also increasing which
required better strategies to enhance the market share. Government is also making positive efforts to support herbal
companies based on increasing importance of these companies. Figure 1 shows the global market of herbal
medicines. In western culture, this market has significant share. Along with west, Chinese traditional medicines are
also very effective and capturing the market share. Therefore, herbal medicines are also capturing the significant
market share (Jeung, Choi, Jo, & Song, 2018).
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Figure 1. Herbal medicine market globally
Source: Statista

However, these companies are lacking innovative services along with the other medicine companies such as
pharmaceutical companies. That is the reason market share is low as compared to other companies. Low innovative
services by the companies shows negative effect on firm competency. This study proposed that; herbal medicine
companies can enhance innovative services and firm competency with the help of knowledge management. As
previous studies show that knowledge management has important role in innovation (Shujahat et al., 2019; Zizakov,
Vulanovic, Delic, Vrhovac, & Vasic, 2019). In this study knowledge management is treated through two elements;
information extraction and information utilization. Therefore, the objective of this study is to examine the role of
knowledge intensive innovative services of herbal city community in firm competency.

2. Literature Review

Knowledge is one of the most powerful to improve the organization performance. The assets of the companies have
vital importance. It is intangible asset which has really important for the company policies as well as strategies. Most
of the company decisions are based on the valuable information from the market as well as from the company
employees. Decisions cannot be taken until unless companies do not have proper information’s. Therefore,
organizations always focus to collect better information from the market and to utilize for the decision-making
purposes. Previous studies also provided the importance of knowledge management among various organizations
(Sokhanvar, Matthews, & Yarlagadda, 2014). However, it is important to highlight knowledge management
activities among medicine companies. Medicine companies are most crucial in the society and required better
knowledge as well as capabilities to enhance new idea generation to develop new products. New idea generation
through proper knowledge management is most important to develop new medicines. As the diseases are increasing
day by day which requires new and latest medicines to recover form disease. In this direction, knowledge is most
important for the medicine companies which require the management of information both from external as well as
internal sources. According to the current study, there are two major elements which lead to the proper knowledge
management. The first element is information extraction and the second element is information utilization. Both
these elements have major role in knowledge management which shows the influence on innovative services by the
herbal community and finally increases the firm competency. Therefore, the relationship between information
extraction, information utilization, innovative services and firm competency is given in Figure 1. This relationship
shows that the relationship between information extraction, information utilization and innovative services has vital
role to enhance firm competency. Particularly, in the herbal community, the medicine preparation for the specific
disease always requires specific information which may lead to the quality medicine. However, ineffective
information may lead to the low-quality medicine preparation. Therefore, for the knowledge management among
herbal medicine companies, it is very important to introduce information extraction and information utilization to
develop a good product. Number of studies has found that information management is key for better knowledge
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utilization (Kyunghyun et al., 2016). First of all, it is important to extract the information form various areas
including both internal and external areas. After that it is required to implement this information for better
knowledge management and to generate better ideas.

Knowledge Management Innovative Services

Information Extraction

Firm Competency

Information Utilization

Figure 2. Theoritical framework of the study showing the relationship between information extraction, information
utilization, innovative services and firm competency

2.1 Information Extraction and Firm Competency

Information extraction is one of the important tasks of automatically extracting structured information from
unstructured and/or semi-structured machine-readable documents as well as other electronically denoted sources.
This information is quite crucial to enhance idea generation. In the context of the current study, information
extraction is based on the collection of information from outside the boundaries of the firm. Information collection
from various stakeholders is important to develop new products which are vital for the business. Information from
the market could be the basis of new product development. Only the information extraction is not important, the
valuable information extraction is most important for the companies. Because companies collect knowledge in huge
amount from the market, however, the extraction of valuable information for idea generation is most important.
Unsuitable or irrelevant information collection may lead to the negative effect on the operations of the study.
Irrelevant knowledge from the market is the wastage of time. Therefore, proper knowledge extraction is most
important in herbal community. Finally, information extraction from the market has positive role on firm
competency. Increase in the information extraction increases the firm competency. Because competencies are always
required better information extraction. Therefore, the relationship between information extraction and firm
competency lead to the better opportunity for companies. It is also given in the previous studies (Fauzan, Prajanti, &
Wahyudin, 2019; Saleh, Zolait, Ali, & Wali, 2019; Ume & Ndubuaku, 2019; Usman & Siddiqui, 2019).

Hypothesis 1. Information extraction has positive effect on firm competency.
2.2 Information Utilization and Firm Competency

Information utilization is the processing of data as well as information within the network, systems as well as
applications. It is most important area of knowledge management. Because after the extraction of knowledge or
information from the whole given information, the next step is to utilize the information for main objective.
Utilization of new information to develop new product is most important. The extraction of information is useless if
it is not utilized. In fact, the proper utilization is most important. Sometimes, employee of the organization extracts
the valuable knowledge form information (Ali, Naveed, ul Hameed, & Rizvi, 2018; Hamid, Shahid, Hameed, Amin,
& Mehmood, 2019; Wang & Lei, 2020; Woon, Singh, & Singh, 2019; Yousuf, Ahmed, Akther, & Sumon, 2019), but
they cannot utilize this knowledge which cannot produce valuable outcomes for the company. Therefore, after the
proper extraction of information, utilization through a proper way, or through a proper channel is very important for
the companies to generate new ideas. As the herbal companies are linked with the new medicine development,
therefore, for these companies, to develop new medicine, information utilization is key. As shown in previous studies
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that information utilization is very important (Williams, Awoyemi, Parakoyi, Jolayemi, & Akande, 2019; Yamada et
al., 2019). Therefore, the utilization of information is positively associated with the companies of the firms. Because
information utilization has also based on the competency of the firm. Better competency of the firm has better
capability to utilize the information. However, low level capability of the firm may not properly utilize the
information. Better information utilization also increases the firm competency. It is one of the additions to the
competency of the firm. Hence, from the above discussion, following hypothesis is proposed;

Hypothesis 2. Information utilization has positive effect on firm competency.
2.3 Information Extraction and Innovative Services

Innovation is the application of new idea as well as new application to the system (Hameed, Basheer, Igbal, Anwar,
& Ahmad, 2018). It is the addition to the existing process to increase the efficiency. It can be described as it is the
improvement in the working of organizations which improves the operation. In this era, the improvement in the
technology process or any operations is most important to increase the performance. On the other hand, innovative
services mean innovation in the various services provided by the companies. Innovative services denote to the
addition of something new in the existing services or the provision of totally new services. This study shows that
information extraction lead to the innovative services. As information is required to bring innovation, that is the
reason information extraction lead to the innovative services among the medicine companies. The relationship
between innovation in services and information is available and discussed in the literature (Nestle, T&ube,
Heidenreich, & Bogers, 2018).

Hypothesis 3. Information extraction has positive effect on innovative services.
2.4 Information Utilization and Innovative Services

After the information extraction form the bundle of information received from outside the organizations, next step is
information utilization for the major purpose which has significant role in innovative services. Innovation is always
key to the success for the companies. In this environment of high competition among the medicine companies, it is
very important to have innovative services. Survival in the market is also based on the innovative services. Due to
increase in the number of medicine companies, the innovative services are also increasing. That is the reason
companies always require better innovative services for the customers. The survival of medicine companies is to
provide the innovative services in competition. Especially, it is more important for the herbal medicine companies
because these companies have stiff competition with other medicine companies. That is the reason, previous studies
showing high importance of innovative services in various organizations (Costello, 2018; Paglierani et al., 2020).

Hypothesis 4. Information utilization has positive effect on innovative services.
2.5 Innovative Services and Firm Competency

In the above discussion, it is given that knowledge management has important role for innovative services.
Information extraction and information utilizations has positive role to enhance innovative services among the herbal
companies of Thailand. Both information extraction and information utilizations have significant effect on
innovative services development in the herbal community of Thailand. This improvement in innovative services due
to information extraction and information utilizations has positive role in firm competency. Firm competency is the
most important element which requires for the companies to enhance the performance. Firm competency can be
described as, "a harmonized combination of numerous resources as well as skills that differentiate a firm in the
marketplace" and consequently are the basis of firms' competitiveness. These competencies of the firm are
influenced by the innovative services. Innovative services provide the competitive edge to the companies to enhance
the overall performance. In this direction, it is given in previous studies that company’s core competencies are vital
for the performance (Freixanet & Churakova, 2018; Mohammed, Hu, Obrenovic, & Aina, 2017).

Hypothesis 5. Innovative services have positive effect on firm competency.
2.6 Mediation Effect

Above section shows that knowledge management is influential in respect to the firm competency. It is also
influential in respect to the innovation services. As both information extraction and information utilization has
positive role in innovative services and firm competency. The above discussion shows that knowledge management
has significant role in firm competency and innovative services. Significant role of information extraction ad
information utilization is found in relation to the firm competency and innovative services. Moreover, innovative
services have positive influence on firm competency. Thus, all the relationship are significant, therefore, according to
the Baron and Kenny (1986), innovative services can be used as mediating variables. This study considered
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innovative services as mediating variables between information extraction and firm competency. It is also used as
mediating variable between information utilization and firm competency. The mediation effects are proposed in
following hypotheses;

Hypothesis 6. Innovative services mediate the relationship between information extraction and firm competency.
Hypothesis 7. Innovative services mediate the relationship between information utilization and firm competency.
3. Research Methodology

The relationship between information extraction, information utilization and innovative services was examined by
using primary data. Data were collected from herbal city community of Thailand. For this purpose of data collection,
a questionnaire was designed, and various measures was developed related to the relationship between information
extraction, information utilization and innovative services. Different scale items were formulated and used in
questionnaires for data collection. Therefore, survey questionnaire, a most appropriate tool was used for data
collection (Bowling, Bond, Jenkinson, & Lamping, 1999; Cossiga, 2018; Zafarullah, 2018).

Finally, a questionnaire was sent to the herbal community Thailand for data collection. Questionnaires were
distributed through simple random sampling which is most suitable in the current situation to collect data from herbal
community (Siuly, Li, & Wen, 2011). Hence, quantitative research was used as it is suitable for hypotheses testing
with the help of primary data. One point of time was chosen to collect the data from respondents which make this
study as a cross-sectional research design. Thus, by carrying out a questionnaire survey, 500 questionnaires were
distributed among the herbal city community in Thailand. 270 questionnaires were used to test the relationship
between variables.

4. Data Analysis and Findings

Data analysis is started with the examination of missing value (Aydin & SENOGLU, 2018). Table 1 shows that all
the missing values are removed, and data has no missing value. Outlier in the data was also removed and there is no
outlier in the data. Further data statistic including mean, median and normality is also given for more clarity.

Table 1. Data statistics

No. Missing Mean Median Min Max SD Kurtosis  Skewness

IE1 1 0 3.575 4 1 5 1.054 -0.501 -0.55
IE2 2 0 3.099 4 1 5 1.166 -1.653 -1.448
IE3 3 0 3.694 4 1 5 1.32 -0.527 -0.826
IE4 4 0 3.646 4 1 5 1.374 -0.724 -0.751
IE5 5 0 2.991 4 1 5 1.38 -0.673 -0.801
IE6 6 0 3.467 4 1 5 1.059 -1.661 -0.409
IE7 7 0 3.493 4 1 5 1.237 -0.857 -1.444
U1 8 0 3.663 4 1 5 1.298 -0.479 -0.822
U2 9 0 3.66 4 1 5 1.346 -0.62 -0.799
U3 10 0 9.994 4 1 5 1.039 -0.471 -0.531
U4 11 0 3.535 4 1 5 1.171 -1.654 -1.479
U5 12 0 3.592 4 1 5 1.389 -0.715 -0.777
IS1 13 0 3.075 4 1 5 1.052 -0.486 -0.559
1S2 14 0 3.507 4 1 5 1.166 -0.601 -0.501
IS3 15 0 3.453 4 1 5 1.197 -0.523 -1.591
1S4 16 0 3.453 4 1 5 1.225 -1.637 -0.546
IS5 17 0 3.06 4 1 5 1.22 -0.807 -0.424
1S6 18 0 3.467 4 1 5 1.048 -0.723 -0.509
FC1 19 0 3.527 4 1 5 1.178 -1.517 -1.54
FC2 20 0 3.569 4 1 5 1.086 -0.422 -0.532
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FC3 21 0 3.086 4 1 5 1.286 -0.601 -0.712
FC4 22 0 3.652 4 1 5 1.071 -0.397 -0.666
FC5 23 0 3.618 4 1 6 1.259 -0.762 -1.498
FC6 24 0 3.007 4 1 6 1.119 -1.519 -0.438
FC7 25 0 3.547 4 1 5 1.097 -0.723 -0.484

Note; IE = Information Extraction; IU = Information Utilization; IS = Innovative Services; FC = Firm Competency
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Figure 3. Measurement model

It is given in Figure 3 that; information extraction is measured by using six scale items. All items have factor
loadings above 0.7, however, one item have factor loadings is 0.679. Information utilization is measured through five
scale items, two items have factor loadings below 0.7 and above 0.6, all other items are above 0.7. Innovative
services are measured by using six scale items. Three scale items have factor loadings above 0.7 and two items have
factor loadings below 0.6 and above 0.5 which is acceptable. Finally, firm competency was measured through six
scale items and all have factor loadings above 0.7. The factor loadings were examined through confirmatory factor
analysis (CFA) which is most recommended (Henseler & Chin, 2010; Henseler, Ringle, & Sinkovics, 2009;
Ul-Hameed, Mohammad, & Shahar, 2018). Factor lodgings are also given in Table 2.

Table 2. Factor loadings

Firm Information  Information  Innovative
Competency Extraction Utilization Services
FC1 0.768
FC2 0.759
FC3 0.815
FC4 0.777
FC5 0.866
FC6 0.832
IE1 0.679
IE2 0.769
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IE3 0.757

IE4 0.773

IE5 0.77

IE6 0.764

IS1 0.541

1S2 0.536

1S3 0.818

1S4 0.812

IS5 0.83

1S6 0.839

U1 0.818
1u2 0.84
1U3 0.645
1U4 0.676

1U5 0.824
Note; IE = Information Extraction; IU = Information Utilization; IS = Innovative Services; FC = Firm Competency

Results in Table 3 show the results of reliability and validity. According to Hair, Hollingsworth, Randolph, and
Chong (2017), composite reliability and average variance extracted (AVE) should be above 0.7 and 0.5 respectively.
It is given in Table 3 that; information extraction, information utilization, innovative services and firm competency
have CR above 0.7. It is also found that; information extraction, information utilization, innovative services and firm
competency have AVE above 0.5 which confirmed the convergent validity.

Table 3. Reliability and convergent validity

Composite
Cronbach's Alpha rho A Reliability (AVE)
Firm Competency 0.89 0.892 0.916 0.646
Information Extraction 0.847 0.847 0.887 0.567
Information Utilization 0.818 0.821 0.875 0.585
Innovative Services 0.826 0.84 0.877 0.551

Note; IE = Information Extraction; IU = Information Utilization; IS = Innovative Services; FC = Firm Competency

To measure the discriminant validity, there are various methods. Fornell and Larcker (1981) provided AVE square
root. The HTMT ratio is also widely used method for discriminant validity. However, this study used cross-loadings
to examine the discriminant validity which is also an appropriate method. It is given in Table 4.

Table 4. Cross-loadings

Firm Information  Information  Innovative
Competency Extraction Utilization Services
FC1 0.768 0.426 0.442 0.71
FC2 0.759 0.324 0.34 0.571
FC3 0.815 0.399 0.417 0.651
FC4 0.777 0.375 0.381 0.622
FC5 0.866 0.353 0.37 0.655
FC6 0.832 0.352 0.373 0.631
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Note; IE = Information Extraction; IU =

IE1
IE2
IE3
IE4
IE5
IE6
IS1
1S2
1S3
1S4
IS5
1S6
U1
1u2
U3
1U4
1US

0.305
0.261
0.417
0.425
0.409
0.263
0.287
0.282
0.724
0.741
0.705
0.704
0.421
0.434
0.285
0.282
0.415

0.679
0.769
0.757
0.773
0.77
0.764
0.555
0.549
0.403
0.418
0.427
0.417
0.739
0.759
0.667
0.75
0.754

0.615
0.649
0.707

0.61
0.708

0.65
0.603
0.658
0.884
0.839
0.839
0.887
0.818

0.84
0.645
0.676
0.824

0.547
0.519
0.49
0.474
0.475
0.527
0.541
0.536
0.818
0.812
0.83
0.839
0.885
0.881
0.841
0.831
0.879

Information Utilization; IS =

Innovative Services; FC = Firm Competency

Figure 4 shows the direct effect of information extraction on firm competency. PLS structural model is used for
hypotheses testing (Hair Jr, Sarstedt, Hopkins, & Kuppelwieser, 2014; Hair, Ringle, & Sarstedt, 2013; Hair, Sarstedt,
Pieper, & Ringle, 2012). It also shows the direct effect of information extraction on innovative services. Furthermore,
the direct effect of information utilization was examined on firm competency. Similarly, the direct effect of
information utilization was examined on innovative services. To test the hypotheses, 1.96 minimum level of t-values
It is found that information extraction has positive effect on firm competency. Information
extraction also has positive effect on innovative services. Along with this, information utilization has positive effect
on firm competency and also shows positive effect on innovative services. Furthermore, information utilization has
positive effect on innovative service and firm competency. Finally, it is found that innovative services cause to
increase firm competency.
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Table 5. Direct effect results

(O) (M) SD T Statistics P Values
Information Extraction -> Firm Competency 0.471 0.466 0.14 3.357 0.001
Information Extraction -> Innovative Services 0.507 0.504 0.127 3.996 0
Information Utilization -> Firm Competency 0.357 0.351 0.139 2.574 0.01
Information Utilization -> Innovative Services 0.171 0.172 0.051 3.397 0.002
Innovative Services -> Firm Competency 0.881 0.885 0.041 21.6 0

Note; IE = Information Extraction; IU = Information Utilization; IS = Innovative Services; FC = Firm Competency

Results of the mediation effect are given in Table 6. The mediation effect of innovative services was examined
between information extraction and firm competency. The other mediation effect was examined between information
utilization and firm competency. The mediation effect of innovative services was examined between information
extraction and firm competency which found t-value 3.764 and the mediation effect between information utilization
and firm competency found t-value 1.396. Hence, the mediation effect of innovative services was examined between
information extraction and firm competency, which is significant, however, the other mediation effect is insignificant.
Innovative services reflect the positive effect of information extraction on firm competency. Figure 5 also shows the

mediation effect.

Table 6. Indirect effect results

(©) (M) Sb

T Statistics P Values

Information Extraction -> Innovative Services -> Firm
Competency 0.446 0.447 0.12

Information Utilization -> Innovative Services -> Firm
Competency 0.151 0.151 0.108

3.734 0

1.396 0.163

Note; IE = Information Extraction; IU = Information Utilization; IS = Innovative Services; FC = Firm Competency
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Figure 5. Indirect effect: Information extraction -> Innovative services -> Firm competency
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R-square value is given in Figure 3 which is 0.659 for firm competency. It shows that all the constructs; information
extraction, information utilization and innovative services are expected to bring 65.9% change in firm competency
which is moderate (Chin, 1998). R-square for innovative services is 0.453 which is moderate and shows that;
information extraction and information utilization are expected to bring 45.3% change in innovative services.

5. Conclusion

The objective of this study was to examine the role of knowledge intensive innovative services of herbal city
community in firm competency. The relationship between information extraction, information utilization, innovative
services and firm competency was examined. Questionnaires were distributed among the herbal city community in
Thailand. Data were analyzed by using Partial Least Square (PLS).

It is found that knowledge management has most important role in competency development. It is revealed that
knowledge management among herbal city community has positive effect on firm competency. Better knowledge
management practices have the power to increase firm competency. Increase in knowledge management practices
increase the firm competency of herbal community. Therefore, better knowledge management practices should be
applied among the companies to promote competency.

Results of the study show that; information extraction has positive role to improve firm competency and innovative
services. It indicates that increase in information extraction increases the firm competency. Along with this, it also
increases the firm innovative services which are most important in the survival of herbal companies. Therefore,
innovative services and firm competency can be increased with the help of information extraction. Furthermore,
information utilization has positive role to enhance firm competency and innovative services. Increase in the
information utilization increases the innovative services in herbal companies. Knowledge management through
information utilization has positive influence on innovative service. Hence, both information extraction and
information utilization have positive role to enhance the herbal city community innovative services and firm
competency. Finally, innovative services show positive effect on firm competency. Increase in innovative services
increases the firm competency. Furthermore, it is found that innovative services have significant mediation effect.
The mediation effect of innovative services was examined between information extraction and firm competency. The
other mediation effect was examined between information utilization and firm competency. The mediation effect
between information extraction and firm competency found significant. Therefore, innovative services reflect the
positive effect of information extraction on firm competency among herbal medicine companies of Thailand.

5.1 Implications of the Study

The current study is valuable to contribute to the literature. As the role of knowledge management in firm
competences is not examined in other studies. This study is unique because this study tested the role of information
extraction on firm competency and innovative services. The study also contributed by testing the effect of
information utilization in firm competency and innovative services. Therefore, this study is unique as this study
examined the relationship between information extraction, information utilization, innovative services and firm
competency which is not examined in previous studies. Along with this, it important because there are very rare
studies carried out on herbal community of Thailand in respect to the social sciences by involving knowledge-based
relationship with these medicine companies. Apart from that; this study has vital practical implications. Practically,
results of this study are important for the management of herbal companies. As these studies suggested that herbal
companies should enhance the firm competency with the help of proper information extraction and information
utilization in new product development or any idea generation. This study also suggested that management should
improve innovative services to enhance firm competency.

6. Limitations and Future Directions

Herbal community of Thailand is discussed in the current study. Thailand is a developing country where the herbal
medicine is increasing. The situation may be different where herbal medicines have low focus, therefore, the results
can be different. Future studies should be carried out among various other countries. Moreover, this study is
considered the two elements of knowledge management, including; information extraction and information
utilization. The other important elements of knowledge management should also be discussed. The element of
knowledge acquisition is an important element which is missing in this study. Therefore, future study should include
knowledge acquisition while examining the role of knowledge management among herbal companies of Thailand.
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