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Abstract- This paper examines the level of
existence of supply chain integration, which covers
supplier integration, internal integration and
customer integration. From the literature, the
level of supply chain integration among Malaysian
manufacturing firms has yet to be identified. This
empirical research was conducted in firms that
implement green supply chain management
practices and are 1SO 14001 certified. Results
showed that manufacturing firms in Malaysia
practiced a highly progressive level of supply
chain integration. Between supplier integration,
internal integration and customer integration,
internal integration was the most adopted. These
findings provided an evaluation on the current
level of supply chain integration and therefore
provided insights to the importance of supply
chain integration in firms that implement green
supply chain management practices.
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1. Introduction

The scarcity of resources and the increased fonus o
environmental issues have caused the Malaysian
Government to enforce environmental incentives and
regulations to address environmental problefitse
issues of environment is building up in Malaysia an
with the Ninth Malaysia Plan, the Malaysian
Government has placed further emphasis on
preventive measures to mitigate and minimize
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negative environment impacts at source [1]. In
Malaysia, manufacturing is the second largest
contributor to the Malaysian economy and the larges
polluter for the country [2]. Thereby, any effod t
improve the environmental condition of these
manufacturing firms may provide substantial besefit
to the environmental condition of the nation. TB©I
14001 certified manufacturing firms are of interest
due to the fact that these firms are implementing
green practices and they have a good knowledge in
greening their manufacturing activities as well as
their supply chain activities [3].

In the quest of greening the supply chain
activities, however, is a challenging task, becalke
the related activities in the supply chain reqsioene
degree of integration between supply chain members
[4]. As contended by [5], in order to strengthemeco
competencies of Green Supply Chain Management
(GSCM), firms need to coordinate their internal
capabilities and integrate with supply chain meraber
into interorganisational environmental practicest,Y
previous studies discussing Supply Chain Integnatio
(SCI) on GSCM have yet to empirically recognize
the influence of supply chain integration.

Researchers and practitioners have put much
prominence on the potential and benefits of SCh as
competitive advantage and for performance
improvement. The potential benefits of SCI can be
achieved through a firm's efficient internal
operations and solid supply chain networks [6].
Therefore, many companies tend to work closely
with their supply chain members to gain exceptional
synergies and benefits through integration prastice
such as accurately identifying customer demand and
promoting a mutual exchange of information with
suppliers [7].

Despite the potential and benefits of SCI,
there remains inadequacy in the literature reggrdin
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SClI's role in facilitating firms to green their qulp
chain activities. Firstly, previous studies offdtle
insight into an in-depth view on the role of cusesm
and supplier integration in firm performance
improvement [8]. Secondly, much of the discussion
on SCI is focusing on a single factor of supplyioha
integration and neglected the interconnection with
other supply chain partners such as customer
collaboration and integration [9]. Further, althbug
the link between SCI and supply chain management
has been considered as one of the most promising
topics in survey-based research [8], however, there
are very few studies that have investigated the obl
SCI in facilitating green supply chain management
practices.

Thus, this paper seeks to highlight the
importance of SCI and the level of existence of SCI
among Malaysian manufacturers that implements
GSCM practices.

2. Literature Review

Supply Chain Integration (SCtan be defined as the
collaboration of a firm with its supply chain membe

to manage both intra- and inter-organizational
environmental practices and could be divided into
internal and external integration [10]. Internal
integration focuses on removing cross-functional
barriers, enhancing firms’ environmental capaleiiti
and encouraging employees to learn about
environmental initiatives [11]. On the other hand,
external integration involves co-operation between
suppliers and customers to mutually manage cross-
firm environmental issues [12]. In response to the
broad definition of SCI, it is possible to link S®Ith
GSCM, as the backbone of supply chain requires the
interconnection and cooperation among supply chain
members.

Internal integrationrefers to organizational practices
of combining and improving internal resources and
information in order to generate knowledge sharing
beyond the boundaries of individual functions or
departments, to assist external integration imitbet,
and to achieve organizational goals [13]. In additi
[8], indicated that internal integration involves a
cross-functional cooperation, or working together
across different functions in process improvement o
new product development. While, [14] and [15],
indicated that internal integration serves as a
foundation for supplier and customer integration
where a firm can more rapidly absorb, interpret] an

apply external information and resources between th
supply chain member while improving performance
of the firm. The same foundation should be applied
for the case of GSCM, where firms should be able to
manage and ensure each stage of their product cycle
complies with environmental regulation and
contribute to sustainability. In the findings obtudy

by [10], found that managers should not neglect the
importance of internal integration. The managers
should support GSCM and take actions to remove
functional barriers and improve organizational
knowledge sharing. [10] also suggested that during
the early stages of product design and pollution
minimization, managers should integrate suppliers
and customers into setting environmental goals,
implementing environmental audits and delivering
environmental attributes valued to the market. This
can actually be realized through efficient internal
integration of supply chain.

Supplier integrationis defined as the organizational
practice of a buying firm and its suppliers’ sharin
and applying operational, financial, and strategic
knowledge in order to generate mutual benefitdf8].

a turbulent market situation, with the increasing
international environmental regulations and growing
consumer concern over environmental protection
have demonstrated the importance of environmental
sustainability in business operations. To cope with
this situation, firms need to gain more accurate
information to leverage supplier resources and
networks, and also enhance customer satisfaction
[16]. Therefore, it is essential for firms to aefly
engage in green practices including environmentally
oriented product designs and manufacturing
processes, in order to meet the requirements of
sustainable development [17].

As for today’'s business operations, it is
essential for a buying firm to communicate with its
suppliers and to continually upgrade information
accumulated through internal integration practices.
As indicated by [18], for a firm to follow the
environmental standards, the steps specified cover
every stage of environmental management activities
in a supply chain, from the product design to thé-e
of-life product treatment phase, which cannot be
single-handedly completed by one firm. Firms need
to employ supply chain integration to integrateirthe
environmental management activities with their
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supply chain members. As firms have insufficient
knowledge and capabilities to handle all
environmental issues generated from the product
lifecycle; it is essential for firms to cooperatéwthe
members in the supply chain especially with their
suppliers.

Customer integration refers to organizational
practices of identifying, interpreting, and utihg
customer needs in order to produce a customer-
defined product and increase customer satisfaction
[8]. From a marketing view, a customer is a decisio
maker who has a potential purchasing power and
evaluates the characteristics of products [8].
Integrating with customers mainly involves sharang
set of information between a customer and a firm.
Customers offer a firm their perception and judgtmen
on a product through a survey or in person, whesieas
firm provides customers with operational informatio
[10]. In the GSCM context, customer integration
refers to maintaining positive relationships and
cooperating with downstream customers to assure
that manufacturing, distribution and marketing
conform to environmental regulations [4].

Customer integration in GSCM occurs when a
firm share its know-how and experience with its
customers for environmental management and
planning purposes and to find solutions to
environmental challenges [7]. The integration
activities include the exchange of technical
information and require a mutual willingness torfea
about each other’'s operations in order to improve
environmental practices [12]. This also includes
collaboration to reduce the environmental impact
associated with material flows in the supply chain.
The common customer integration practices that have
been widely discussed in the context of GSCM
include joint planning with customers to achieve
environmental goals [4], joint selection of eco-
strategies to reduce environmental impact [12] and
cooperation on cleaner production and green
packaging [18]. Therefore, managers should consider
involving their customers in practicing GSCM to
effectively generate the benefits of environmental

practices.
Hence, this study considers supplier
integration, internal integration and customer

integration as mechanisms for supply chain

integration that affects a firm's
toward green practices.

responsiveness

3. Conceptual Framework

This study examines the level of supply chain
integration among manufacturing firms in Malaysia.
SCI has received an immense attention as a crucial
means in generating material and knowledge flows
and leveraging the performance rooted in green
supply chain management practices. In GSCM
practices, major greening practices would require
coordination and integration on the part of thdrent
supply chain in order to fully experience the bénef
of the green supply chain practices. Thus, provide
support for this study to investigate to what ektien
SCI being implemented among the ISO 14001
manufacturing firms in Malaysia. Figure 1 depidts t
rationalization of SCI in facilitating GSCM practie
among ISO 14001 manufacturing firms.

Supplier Integration

Green Supply Chain
Management

:

Internal Integration

Practice

Customer Integration J

Figure 1. Theoretical Framework

4, Data Analysis

Response rate A mail survey was used as an
instrument for data collection. A total of 621 dféged
manufacturing firms were identified based on a
sampling frame that were generated from FMM and
SIRIM directory. As a result from data collection,
152 responses were obtained and finally used fiar da
analysis.

Profile of the companiesThis study was conducted
on manufacturing firms with ISO 14001 certificatjon
that encompasses various sectors and industries,
sizes, age of firm and ownership status. Table 1
summarises the profile of the responding firms.

Table 1. Profile of the responding firms

Frequency Percent

Sector Electrical and 50 32.9
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electronic
Textile 6 3.9
Paper 15 9.9
products
Food and 3 20
beverages
Petroleum 15 9.9
Rubber &
plastic 10 6.6
products
Basic metal 28 18.4
Others 25 16.4
Number of Less than 5 3 2.0
employees 5 to 75 36 23.7
76 to 200 45 29.6
More than 68 44.7
200
Age of less than 10 24 15.8
firm years
10 - 25 years 64 42.1
26 - 50 years 59 38.8
more than 50 5 3.3
years
Ownership Multinational 58 38.2
Company
type GLC 3 2.0
Local 64 42.0
Company
Joint Venture 18 11.9
(V)
Foreign own 4 2.6
Private Ltd 4 2.6
Japanese 1 0.7
based
The major industries of Malaysia in the

manufacturing sector are electrical and electronic
(E&E), textiles, food and beverages, rubber, basic
metal, petroleum and paper product industries [1].
According to the responses obtained, the E&E
industry made up the highest proportion of
respondents, while the food and beverages industry
was the least responsive. This can be explained by
the fact that as the biggest group to implement
environmental management practices, the E&E
industry is subjected to the Western Nations seyuti
for environmental management and social
compliance [19]. The second highest respondent was
the basic metal industry. Other industries for
chemical and metal, building materials, automotive,
agriculture  products and medical devices
manufacturers, shared similar proportion of respons
with the basic metals industry. Overall, the data

revealed that the response followed a descending
order i.e. it decreased from extremely scrutinized
industry to the least scrutinized one. This sigsifihe
target industries of ISO 14001 firms, where indastr
that are liable to strict environmental policy shar
larger proportion of the total population.

The data indicated that more than 70% of
the respondents were large and medium firms. These
results are in parallel with the reports from poas
studies and could be explained by the fact thattdue
huge investments involved, 1ISO 14001 certificai®n
more common amongst large firms [19]. The study
also found that, the majority of respondents came
from firms established for more than ten years. The
older firm group composed of 84.2% percent of the
total response rate, whereas the firms with lethser
ten years of establishment occupied the lower
positions. Finally, ownership status depicted that
major part of these certified manufacturing firms
belonged to foreign ventures. These findings ase al
consistent with other studies where the multination
companies are additionally active in green prastice
than the local firms [3].

Adoption level of SCIBased on the result from data
analysis, SCI is practiced at a highly progressive
level among the respondents, with internal integrat

at the highest, followed by customer integration an
supplier integration. Table 2 depicts the summdry o
standard deviations and mean values of supply chain
integration.

Table 2. Descriptive Statistics of SCI

Mean Std.
Deviation
Supplier Integration 3.45 0.83
Internal Integration 4.00 0.76
Customer Integration 3.72 0.75

To be specific, the result of each dimension of SCI
showed that internal integration has been the most
adopted among Malaysian manufacturers, slightly at
the high level with mean value of 4.00. This ressilt
not surprising as [20] suggested that improving
internal environmental management functions is the
first step in greening the whole supply chain befor
improving external environmental management
functions. Whereas, external integration including
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supplier integration and customer integration were
found to be less imperative, with supplier inteignat
having the lowest level of integration with the mea
value of 3.45, followed by customer integrationtwit
the mean value of 3.72. This indicates that interna
coordination among the functional units within the
organization is more focused than external
integration during implementation of green pracice
by the responding firms.

5. Discussion

The results showed that SCI has been practiced at a
highly progressive level in Malaysia among the
certified manufacturing firms. Due to a growing
demand for environmental protection in today's
industrial activities, firms need to cooperate with
their supply chain members in order to effectively
handle the green related activities in their busine
operations. Besides that, supply chain integration
appears to be a useful resource or capability for
organizations to consider and incorporate intorthei
business strategy in order to produce reliance and
long—term relationships with members of the whole
supply chain; not only within departments of the
same organization, but also with other groups & th
supply chain, including suppliers and customers tha
the organization has to communicate with.

Realizing the benefits that can be gained
from SCI, many firms are putting more attention
towards better integration with their supply chain
members. The result of each dimension of SCI
showed that internal integration has been the most
adopted, and also confirmed that internal integrati
has been put into focus by most of the manufacturer
compared to external integration that involved
supplier and customer. Owing to the reason that
internal integration is essential to ensure all
employees are clear about the process, objectiviés a
commitments made by the organization in terms of
greening the business as they are often at thdifren
executing those policies and commitments.
Therefore, it is important to improve internal
environment functions before any other external
functions and it is important to strengthen therinal
capabilities before extending it to external caligbi

Internal integration can facilitate SCI within
a firm, as internal environment initiatives are
conducted better than external ones [20]. This
argument is also in agreement with [21], which
claimed that internal integration facilitate the
interaction with all supply chain members becatise i
internal stakeholders (e.g. managers, employeks) ta
the environmental criteria into consideration, then
they will work together to reduce the environmental

impact, not only in the organization but also in
supply chain activities. Given this argument, it is
possible that these concerns influence the highel |
of internal integration among Malaysian
manufacturing firms to facilitate their green piees

in supply chain management.

The result of supplier integration and
customer integration were at a moderate level, with
customer integration showing slightly higher
adoption level than supplier integration. As sugegs
by [21], effective customer integration ensures
continued growth and competitiveness in the market
in terms of value creation. Many firms view a close
relationship with customers, in turn, build on the
operational capability of the firm. [22] also
accentuated that the relationship between an
organization and its customers is a way to achieve
competitive advantage and business performance.
Therefore, when it comes to green supply chain
management, customers appear to be the main
interest as the demand for green products and
services are usually created by the customers. For
instance, a firm must cooperate with its custonbgrs
taking into account issues such as eco-desigmetea
production, and environment-friendly packaging.
Hence, in order to stay competitive and improve the
sustainable performance, firms must actively engage
with their customers.

As for supplier integration, green supply
chain management requires firms to cooperate with
other organizations in order to establish commitinen
long-term relationships, and trust. Further, int&om
between supply chain members, such as suppliers is
able to make the work flow more effective and
improve communication. For this purpose, a business
needs to collaborate with suppliers and persuade
them to be concerned about environmental issues and
evaluate their environment-friendly practices,
encourage suppliers to receive I1SO 14001
certification, and provide design specifications on
environmental requirements. Similarly, [18] also
suggested that firms should integrate with supgplier
in order to achieve common environmental goals;
monitor their suppliers using internal audits,
especially around enforcing environmental policy;
and persuade them to adopt an environmental
management standard, such as ISO 14001
certification. The close collaboration linkages twit
suppliers are essential for the GSCM implementation
of the firm particularly for green practices that
require supplier cooperation such as green
purchasing. Additionally, [24] reported that suppli
integration could offer a new opportunity to impeov
internal operational competencies. The strategik ta
of a supply relationship positively affects the
capability of profit making and the integral supply
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chain, as well as the manufacturer's competitive
capability [24].

In sum, SCI is needed to tie the whole
supply chain together in order to reduce perpetual
green supply chain challenges such as functional
silos, poor knowledge and information sharing and
the poor formation of customer and supplier
relationships. As such, SCI plays an essential tale
achieve effective green supply chain management
practices.

6. Conclusion

Environmental issues have received increasing level
of attention and these issues raised questionoan h
can firms integrate environmental concerns in their
business operations. Greening the business caenot b
single-handedly completed by one firm. Firms need
to employ supply chain integration to facilitates th
effectiveness of GSCM practices. SCI suggests
dependency when firms interdependently transfer
resources and practices through supply chain that
lead the reciprocal nature of practices which adlow
the targeted act such as green practices to improve
Based on the results obtained, the extent of
supply chain integration among Malaysian
manufacturing firms is showing a progressive lefel

integration. Due to a growing demand for
environmental protection in today's industrial
activities, firms need to cooperate with their

supremely chain members in order to effectively
handle the green related activities in their busine
operations. Besides that, supply chain integration
appears to be a useful resource or capability for
organizations to consider and incorporate intorthei
business strategy in order to produce reliance and
long—term relationships with members of the whole
supply chain; not only within departments of the
same organization, but also with other groups & th
supply chain, including suppliers and customers tha
the organization has to communicate with. Realizing
the benefits that can be gained from SCI, manysfirm
are putting more attention towards better integrati
with their supply chain members.

All'in all, this paper holds important insights
for managers of the Malaysian manufacturing firms
that need to consider establishing and maintaining
strong relationships with their suppliers and
customers through supply chain integration (SCI).
These relationships, as evidenced from the redult o
the study, help in transmitting knowledge and
accelerate the benefits of GSCM practices. In
essence, SCI can assist in the development of
capabilities of organizations which enable them to
embark on more intensive green supply chain
management practices.

Acknowledgement

The authors would like to express their appreamtio
to Universiti Sains Malaysia Insentif Graduate on
Time (1001/PMGT/823149) for the financial support
to carry out this research.

References

[1] MIDA. “Performance of the manufacturing and
related services sectors 2005” from
http://www.mida.gov.my2007.

[2] Noor Asiah, R., & Susila, M “A Study on
Environmental Efficiency of the Manufacturing
Sector in Malaysia using Data Envelopment
Analysis”. Paper presented at the ICOQSIA
2010, Penang, Malaysia., 2010.

[3] Rohani, A.“Green Supply Chain Management
Practices and Sustainable Performance among
ISO 14001 Manufacturing Firms: The
Moderating effects of Supply Chain Integration”,
Doctoral Thesis, Universiti Sains Malaysia,
2016.

[4] Vachon, S., & Klassen, R., “Environmental
management and manufacturing performance:
The role of collaboration in the supply chain”,
Int. J. Production Economics 111, 299-315,
2008.

[5] Luzzini, D., Brandon-Jones, E., Brandon-Jones,
A., & Spina, G, From sustainability commitment
to performance: The role of intra-and inter-firm
collaborative capabilities in the upstream supply
chain. International Journal of Production
Economics, 165, 51-63, 2015.

[6] Olhager, J., & Prajogo, D.The impact of
manufacturing and supply chain improvement
initiatives: a survey comparing make-to-order
and make-to-stock firms"Omega, 40(2), 159-
165, 2012.

[7] Flynn, B. B., Koufteros, X., & Lu, G.,;'On
Theory in Supply Chain Uncertainty and its
Implications for Supply Chain Integration”.
Journal of Supply Chain Management, 2016.

[8] Dong-Young, K.,“Relationship between supply
chain integration and performanceOperation
Management Research, 6, 74-90, 2013.

[9] Van der Vaart, T., & Van Donk, D. PA critical
review of survey-based research in supply chain
integration”. International Journal Production
Economy, 111(1), 42-55, 2008.

[10] Wu, G. C.,“The influence of green supply chain
integration and environmental uncertainty on
green innovation in Taiwan’s IT industry”.




Int. ] Sup. Chain. Mgt

249

Vol. 6, No. 2, June 2017

Supply Chain Management: An International
Journal, 18(5), 539-552, 2013.

[11] Wu, G. C,, Ding, J. H., & Chen, P. S., “The
effects of GSCM drivers and institutional
pressures on GSCM practices in Taiwan’s textile
and apparel industry”. International Journal of
Production Economics, 135(2), 618-636. 2012.

[12] Vachon, S., & Klassen, R:Environmental
management and manufacturing performance:
the role of collaboration in the supply chain”.
International Journal of Production Economics,
111, 299-315, 2008.

[13] Zhao, X., Huo, B., Selend, W., & Yan Yeung, J.
H., “The impact of internal integration and
relationship commitment on external
integration”. Journal of Operations Management
29, 17-32, 2011.

[14] Marquez, A. C., Bianchi, C., & Gupta, J. N. D.,
“Operational and financial effectiveness of e-
collaboration tools in supply chain integration”.
European Journal Operations Research, 159(2),
348-363, 2004.

[15] Zhao, X., Huo, B., Selend, W., & Yan Yeung, J.
H., “The impact of internal integration and
relationship commitment on external
integration.” Journal of Operations Management
29, 17-32., 2011.

[16] Petersen, K. J., Handfield, R. B., & Ragatz, G
L., “Supplier integration into new product
development: coordinating product, process and
supply chain design”. Journal Operations
Management, 23(3-4), 371-388, 2005.

[17] Tseng, M. L., Wang, R., Chiu, A. S. F., Geng,
Y., & Lin, Y. H., “Improving performance of
green innovation practices under uncertainty”.
Journal of Cleaner Production, 40, 71-82, 2013.

[18] Zhu, Q., Sarkis, J., Cordeiro, J. J., & Lai,, K
“Firm-level correlates of emergent green supply
chain management practices in the Chinese
context”. Omega, 36577-591, 2008.

[19] Eltayeb, T. K., & Zailani, S. H. M;Greening
Supply Chain through Supply Chain Initiatives
towards Environmental Sustainbility”
Operations & Supply Chain Management, 2(2),
93-110., 2011.

[20] Pietro, D. G.,“Do internal and external
environmental management contribute to the
triple bottom line?” International Journal of
Operations & Production Managemer2(3),
265-290, 2012.

[21] Suansawat, R.,The Influence of Supply Chain

Integration and Green Supply Chain
Management Practices on Sustainable Firm
Performance - in Thai Manufacturing

Industry”.Doctor of Philosophy, The University
of Hull. 2013.

[22] Chin, T. A., Tat, H. H., & Sulaiman, Z'Green
Supply Chain Management, Environmental
Collaboration and Sustainability Performance”
Procedia, 26 695-699, 2015.

[23] Young-Joon, S., Dinwoodie, J., & Dong-Wook,
K., “The impact of innovativeness on supply
chain performance: is supply chain integration a
missing link?” Supply Chain Management: An
International Journal, 19(5/6), 733-746, 2014.

[24]Wolf, J., “Sustainable  Supply Chain
Management Integration: A Qualitative Analysis
of the German Manufacturing IndustryJournal
of Business Ethical, 2(2), 221-235, 2011.



