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ABSTRACT

Batik has been acknowledged as a Masterpiece of Oral and Intangible Heritage of Humanity of Indonesia based
on UNESCO in 2009 and this asset is considerably becoming the prospect to overcome global market in Asia. In the
other side, the global competition can only be encountered by sustainably developing the internal industry. Therefore,
this research elaborates sustainable supply chain performance assessment and also the improvement framework
applied in Batik industry with MTO-MTS typology. For fulfilling the provisions of sustainability, the economic,
environmental, and social is strictly important to be involved in. Supply Chain Operations Reference (SCOR) is a
reference model of assessment considering five attributes to be measured and implemented as the perspective of
economic assessment. Employee’s welfare and liquid waste assessment are then becoming the method to measure the
social and environmental aspect. This resulted score as: Reliability is 89.24%, Responsiveness for MTS is 96% for
MTO is 62%, Cost is 83.32%, Agility is 100%, and the Assets Management is 79.63%. For the social aspect, the score
of parameter Health Insurance is 100%, Safety Tools is 100%, Basic Allowance is 70%, Annual Allowance is 100%,
Appropriate Work Hours is 67%, and the Reward is 70%. For the environmental aspect, the temperature is 100%, pH
62.0%, BOD 100%, COD 64.7%, and TSS 7.4%. The improvement framework is also proposed by using Customer
Order Decoupling Point (CODP) that results the increased performance in the Responsiveness attribute in the MTO
process as much as 8.25%.

Keyword:  Sustainable Supply Chain Management, Supply Chain Order Reference, CODP, MTO-MTS.
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1. INTRODUCTION

Sustainable development has
become the major attention in these
recent years. Based on Brundtland
(1987), in the past of 25 years, there are
numerous industries realized that the
level of sustainability has reached the
board-level concern. This generated
questions about how the sustainability
concept can be implemented. In
specific, how it should be involved in
the strategic levels and operational
levels of management decision making.
For the internal of the organization, this
is acknowledged as sustainable
operations management (Gimenez et
al., 2012), while for the external of the
organization, the effects related to the
value chain and supply network are
defined as Sustainable Supply Chain
Management (SSCM) (Carter and
Rogers, 2008).

Based on those elaborations, it
can be recognized that the concept
SSCM becomes the updating issues to
be discussed. The developments do
always exist by the idea generation of
some researchers, since the
environmental awareness of people
also increases related to the supply
chain impact of industries. Zailani et al.
(2012) stated that there is a rapidly
increasing awareness in industry that
today’s supply chains are flawed. To
date, many manufacturing companies
create waste and pollution and are
threatening the existence of life on
earth. These concerns push firms into
seriously considering the
environmental impact while doing their
business. The implementation of SSCM
is a key enabler that could push

organizations to focus on alleviating
environmental issues and providing
economic and social benefits.

Zailani et al. (2012) observed an
investigation about the extent of
implementation of SSCM management
practices (environmentally purchasing
and sustainable packaging) as well as
the outcomes of those practices on
SSCM. This results positive effect on
three  categories of  outcomes
(economic, social and operational) as
well as proves that SSCM practices
have a positive effect on sustainable
supply chain performance, particularly
from the economic and social
perspective.

Ala-Harja and Helo (2014)
analyzed about green supply chain
decisions by mainly focusing on the
order picking, transportation,
warehousing and distribution aspects
from the greening point of view. A
framework for sustainable performance
assessment of SCM practices is
generated by providing sustainable
performance characterization and an
analytical model for sustainable
performance assessment (Baumann &
Genoulaz, 2014). Altuntas and Tuna
(2013) defined that an effort to decrease
negative environmental effects of
logistics companies is the geographical
concentration of logistics companies
which are called logistics centers. It
aims to provide a green industrial
service buying approach for the
industrial customers of logistics center.

From the companies’ perspective,
they must be acquiring the
environmentally friendly image of
products, processes, systems and
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technologies, and the way business is
conducted (Vachon and Kilassen,
2006). According to Porter and Kramer
(2006), companies are increasingly
expected to extend their sustainability
efforts beyond their own operations to
include those of their suppliers and to
meet their customer’s sustainability
expectations. Forward thinking
companies are already taking steps to
develop sustainability within their
supply chains. These concerns push
firms into seriously considering the
environmental impact while doing their
business. The implementation of SSCM
is a key enabler that could push
organizations to focus on alleviating
environmental issues, and providing
economic and social benefits.

The idea about performance
measurement of SSCM is considered as
a new knowledge. There has been no
framework  that  develops the
performance of its study. One of the
models that can be used for the
performance assessment of the SCM is
Supply Chain Order Reference (SCOR)
by Supply Chain Council (SCC). The
latest version of SCOR introduced the
reference model Green-SCOR as one of
performance tools of SSCM. This
highlights a number environmentally
friendly best practices (environmental
management system implementation,
recyclable material identification, load
maximization, etc.) as well as a set of
environmental indicators such as GHG
emission, percentage of waste recycled,
liquid waste generated, etc. (SCC,
2008). The previous research about
SCOR 11.0 is still limited. Chardine-
baumann & Botta-genoulaz (2014) was
conducting a research about a

framework for sustainable performance
characterization and an analytical
model for sustainable performance
assessment of SCM practices. The
framework is used to characterize a
company’s sustainable performance in
the economic, environmental and social
fields. The result answers the initial
question of how to assess the
sustainable performance of SCM
practices that can easily be applied to
any SCM practice that is considered as
a best practice at a given time in a
company, or that a company intends to
implement. The proposed framework
can also be applied by a company in
order to highlight those SCM practices
that impact its sustainable performance
more positively.

This research will primarily focus
on the framework development to
assess the performance of SSCM. This
framework is able to measure the
SSCM performance by using SCOR for
the economical aspect, liquid waste
measurement for the environmental
aspect, and the employee’s welfare
assessment for the social aspect.
Additionally, this research provides
solution to improve the performance of
the attributes in conducting the process
of chain. The case will be based on the
Batik industry, which the companies
are previously clustered based on the
type of production.

LITERATURE REVIEW

SCM is defined as the
management of exchanges of materials
and information in the logistics process
stretching from the purchasing of raw
materials to the delivery of end-
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products to end customers, so linking
several firms (Cooper et al., 1997).
From the companies’ perspective, they
must be acquiring the environmentally
friendly image of products, processes,
systems and technologies, and the way
business is conducted (Vachon and
Klassen, 2006). According to Porter
and Kramer (2006), companies are
increasingly expected to extend their
sustainability efforts beyond their own
operations to include those of their
suppliers and to meet their customer’s
sustainability expectations. Forward
thinking companies are already taking
steps to develop sustain- ability within
their supply chains. To date, many
manufacturing companies create waste
and pollution and are threatening the
existence of life on earth. These
concerns push firms into seriously
considering the environmental impact
while doing their business. The
implementation of SSCM is a key
enabler that could push organizations to
focus on alleviating environmental
issues, and providing economic and
social benefits.

An investigation about the extent
of  implementation of SSCM
management practices
(environmentally  purchasing  and
sustainable packaging) as well as the
outcomes of those practices on SSCM
result positive effect on three categories
of outcomes (economic, social and
operational) as well as proven that
SSCM practices have a positive effect
on sustainable supply  chain
performance, particularly from the
economic and social perspective
(Zailani et al., 2012).

Even there has been no specific
research that discusses about the
application of SSCM related to the
MTS-MTO type of production, there
are numerous frameworks about
SSCM. For example, Boukherroub et
al. (2014) elaborated an integrated
approach for sustainable supply chain
planning. It is designed a method that
links sustainability performance to
supply chain decisions and allows
setting coherent performance measures.
The result is supply chain planning is
optimized while the economic,
environmental and social performances
are all coherently integrated into the
model.

SSCM ASSESSMENT
SCOR 11.0

As the parameter of the financial
assessment process of SSCM applied in
Batik industry, SCOR 11.0 is
implemented. SCOR model was
created in 1996 by the Supply Chain
Council (SCC, 2000) as a standard
framework for companies. It defines a
method, reference processes, key
indicators and best practices to
represent, assess and diagnose the
supply chain. The SCOR model
proposes five families of metrics for
assessing SCM practices: reliability,
responsiveness, flexibility, costs, and
asset management.

The previous research about
SCOR 11.0 is still limited. Chardine-
baumann & Botta-genoulaz (2014) was
conducting a research about a
framework for sustainable performance
characterization and an analytical
model for sustainable performance
assessment of SCM practices. The
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framework is used to characterize a
company’s sustainable performance in
the economic, environmental and social
fields. The result answers the initial
question of how to assess the
sustainable performance of SCM
practices that can easily be applied to
any SCM practice that is considered as
a best practice at a given time in a
company, or that a company intends to
implement. The proposed framework
can also be applied by a company in
order to highlight those SCM practices
that impact its sustainable performance
more positively.

Palma-mendoza (2012)
elaborated a literature review to result a
solution by using the SCOR model,
then to wuse Analytical Hierarchy
Process (AHP) analysis for target
process selection. AHP can aid in
deciding which supply chain processes
are better candidates to re-design in
light of predefined criteria. The results
provided by the AHP analysis go
beyond target process selection. From
the AHP analysis, it can calculate a
priority rank for the metric criteria
used.

Xiao, Cai, & Zhang (2009) built a
network-topology structure of cycle
quality chain operations reference
(CQCOR) model, which realizes the
cycle operation by an added quality
process of reverse manufacturing. The
optimization model can avoid the
traditional mercantilism idea. Fuzzy
evaluation is applied and it decreases
the distortion of unrigorous factors in
modeling and improves searching
efficiency in the optimizing of cycle
quality chain. The model helps to map
out a rough framework for supply chain

manager to put the sustainable
development strategy and resources
recycle into practice.

Even if the research about SCOR
11.0 has not been developed, there are
several researches conducted using the
previous version of SCOR model by
SCC. Cesar et al. (2008), proposed a
supply chain performance model based
on fuzzy logic to predict performance
based on causal relationships between
metrics of the SCOR version 8.0 model.
A descriptive quantitative approach
was adopted as research method, based
on the prediction model. Statistical
analysis of the prediction model results
confirmed the relevance of the causal
relationships embedded in the model.
The findings reinforce the proposition
that the adoption of a prediction model
based on fuzzy logic and on metrics of
the SCOR model seems to be a feasible
technique to help managers in the
decisionmaking process of managing
performance of supply chains.

Liquid Waste Management

The assessment for
environmental aspect is conducted by
measuring  the  Liquid  Waste
Assessment which is resulted by the
company. There are so many
parameters to measure the substances
of the liquid waste. Samples for BOD,
chloride, sulfate, nitrite, nitrate and
alkalinity were not filtered and were
kept in 50 ml PE bottles. These
parameters were analyzed according to
standard methods (APHA, 1998).
Heavy metals were measured using
spectrophotometric methods (Hach
Lange GMBH, Diisseldorf, Germany).
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In  addition, Mangimbulude
(2009) elaborated that BOD, COD, N-
organic matter, ammonia, sulphate and
calcium can be used as the parameters
of the liquid waste standard assessment
applied in the leachate area. The
regulation of the local government of
Central Java Province also arranges
about the standard parameters of liquid
waste by using COD, BOD, TSS, pH,
and temperature that can be delivered to
the surrounding environment (Perda
Jateng, 2005).Temperature is a
measurement of the average Kinetic
energy of the molecules in an object or
system and pH measures how acidic the
substance is. While Biochemical
oxygen demand (BOD) is the amount
of dissolved oxygen needed by aerobic
biological organisms in a body of water
to break down organic material present
in a given water sample at certain
temperature over a specific time period.
The chemical oxygen demand (COD)
test is commonly used to indirectly
measure the amount of organic
compounds in water. In addition, Total
suspended solids (TSS) include all
particles suspended in water which will
not pass through a filter.

Employees’ Welfare Assessment

Due to the social and
environmental impacts of industrial
activities in supply chains, corporate
social responsibility (CSR) has become
critical for many international
companies. Social factor is one of the
main factors of SSCM, as well with the
economic and environment factors.
Therefore, sustainability has become an
important issue in both managers and
researches, since managers will

increasingly play a major role in
writing and instituting CSR policies
and code of conduct (Hsueh, 2014).

Corporate social responsibility
(CSR), a similar but distinct concept to
corporate sustainability, is becoming
increasingly popular (Hediger, 2010).
Freeman's (1984) stakeholder
perspective suggests that firms need to
meet the needs of the stakeholders in
addition to the shareholders. According
to this perspective, stakeholders are
critical for the existence of the firm.
The basic idea of the stakeholder
perspective is that a firm's success
depends on how it is able to manage
relationships with key groups, such as
customers,  employees,  suppliers,
communities, politicians, and owners,
each of which can affect its ability to
reach its goals (Ihlen, 2008).

With this in mind, stakeholders
contribute to a firm's wealth creating
activities (Sawyer and Evans, 2010).
Additionally, in fast changing and
unpredictable environments, socially
responsible behavior helps firms to gain
support  from  various  external
stakeholder groups (Goll and Rasheed,
2004).The CSR performance of the
supplier will eventually influence
corporate image, goodwill cost, and
sales of the downstream company.
Many firms recognize the need to strike
a balance between profitability and
projecting a positive public image by
shouldering  more  social and
environmental responsibility (Mozes et
al., 2011). In the research conducted by
Cruz (2009), which developed a
decision support framework for
modeling and analysis of supply chain
network with CSR, gave the result that
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social responsibility activities can
potentially reduce transaction costs,
risk, and environmental impact.
However, CSR cannot be quickly
implemented, but must be absorbed as
second nature by the shareholders,
managers, and employees of the firm.
In order to encourage firms to do so, the
economic benefits we are yet again
emphasized whenever companies adopt
CSR (Agan et al., 2014).

Srinivas (2013) elaborated a
research about an attempt to identify
welfare facilities and employee’s
satisfaction level about welfare
facilities. Employee’s welfare facilities
in the organization effect on the
behavior of the employees as well as on
the productivity of the organization. In
order to assure the employees, the
management must provide required
good facilities to all employees. The
management should provide required
good facilities to all employees in such
way that employees become satisfied
and make them work harder, more
efficiently and effectively.

Customer Order Decoupling Point
(CODP)

The model of CODP has been
developed by Olhager (2013). It
discussed on the impact of having the
decoupling point at different positions
and the distinguishing features for
value chain operations upstream the
decoupling  point.  The  journal
developed model of CODP, which is
the point in the material flow where the
product is tied to a specific customer
order; the basic choices being MTS,
MTO, ETO, and ATO (Assembly to
Order). As a rule, the CODP coincides
with the most important stock point,

from where the customer order process
starts.

2. RESEARCH METHODOLOGY
Location and Object of Research

The object of this study is to
conduct assessment of the SSCM
performance using the proposed model
by the tools of SCOR 11.0, Liquid
Waste Assessment and Social Welfare
Assessment. As it has been elaborated
in Chapter 1, SSCM is one of updating
issues to be developed in the industrial
field. The measurement on this aspect
will benefit to comprehend the extent of
SSCM performance in the real industry.

In this research, the focus will be
on the Batik industry. Batik is one of
industries, which rapidly grow in
Indonesia. The market is wider as the
habit of society that likely to use this
product because of its art values as the
inheritance of Indonesia’s culture.
However, the business processes in
Batik industry is resulting the
economic, environmental and social
impact to the company’s
circumstances. By following to those
reasons, the research will measure the
SSCM performance by using the
proposed assessment model in the Batik
industries which have MTS — MTO
type of production after it is identified
by the clustering process. The
industries are clustered from 200
industries of Batik that will specifically
be located at Solo, Central Java as one
of the Batik iconic cities.

Specifically, the research was
conducted at PT. Danar Hadi which
applies production type of MTO —
MTS. The company has been
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introduced to other three parameters of
SSCM that covers economical aspect,
environmental and social. Thus, the
proposed model for the SSCM
performance assessment can be
executed in this company.

The results will be processed by
analytical process with the tools SCOR
11 for the financial and managerial
aspect, Liquid Waste Assessment for
the environmental aspect, and Social
Welfare Assessment for the social
aspect. The performance parameters are
then defined to be six aspects that are
Plan, Source, Make, Deliver, Enable
and Return. All of those parameters will
be the focus of the research in order to
obtain the optimal performance
measurement of SSCM. Each of the
Performance Parameters has its own
Design Parameters.

Position of Research

The general topic that will be
discussed in this research is the SSCM
performance assessment and
improvement. For the SSCM
performance assessment, the type of
manufacture to be identified is Batik
Industry with the type of production
MTS and MTO. The aspects which will
be analyzed are economic aspect,
environmental aspect, and social
aspect. The environmental aspect will
be assessed by using SCOR
version11.0 with the parameters of
Reliability, Responsiveness, Agility,
Cost, and Assets Management. The
designed  parameters  for  this
methodology are Perfect Order
Fulfillment, Order Fulfillment Cycle
Time, Total Cost to Serve, Cash to Cash
Cycle Time, and Upside Supply Chain

Flexibility. For the environmental
aspect, liquid waste management will
be the methodology to be applied in this
research. The liquid waste will be tested
related to the parameters of COD,
BOD, TSS, pH, and also temperature.
The result will be compared with the
standard regulation defined by the local
government. The social aspect will use
the sampling method of the employees
for measuring the parameters of the
employees’ welfare level that has been
applied by the company. The designed
parameters  will be appropriate
allowance, insurance, reward, and work
hour appropriateness. Those all will
result the performance assessment for
the whole chain process of SSCM.

In addition, the sub issue of the
attribute of SCOR that will be
improved is responsiveness. The
selected industrial ~ system is
production, and the subsystem is
scheduling. The method which will be
applied is CODP. The SCOR
recalculation then will be conducted
and the comparison between the initial
assessment  with  the  improved
performance is executed. The whole
process of the knowledge based on
development has been elaborated in the
K-Chart development at Figure 1.
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fFigurel.Research Methodology
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RESULTS AND DISCUSSION
GAP ANALYSIS

The data calculation will be next
conducted. The results of the data processing
that performs the score of the performance to
the SSCM applied in the company will
generally elaborated in Table 1. The score is
presented based on each attribute that has been
conducted.

2. Next, the value will be converted to the
same unit which is in percentage so the gap
can be seen in each attribute. The converted
value is shown in the Table 4.3 and the chart
that illustrated the distance between the actual
score and the target is described in the Figure
2.

Table 2. The Actual Score and the Target

Type of  Attribute  Assessment Target
Table 1. Score of SSCM Performance Produc
on
MTS- RefilBlity 59245 100%
MTS- Reliabilit MTO Source 99.38% on ann
mTo  enaniity MTs  RewieRslv  363lodays days’
g
-— espensnkgf:§§§E§é§§§444444¥;day944444f
Type of Attribute AssessmentM Tdrget  gogrce 3.66
Production gt 28.8DR IDR
MTO MTO Deliver R ¥ : ’00 O’O
MTS Responsiveness 96.6%1 TSL00% A Lo0% 100%
MTO Responsiveness 629MT@00% 1
Assets 150.7
MTS MTS - Cost 83.329MTS100% 0 o 36.20%ys
MTO MTO nt
MTS - Aglllty 100% 100% Enable
MTO
MTS - Assets 79.63%  100% .
MTO Management Table 3. Conversion of the Actual Score and
Responsiveness the Target
Source 3.66
ECONOMIC ASSESSMENT
MTO  Responsiveness oo II II I II II II lays
II\\A/I-'II-'?)- Cost | et m e . >,086.62
Figure 2. CI$H6F the Actual Score and the
Reiget of Company
Enable
MTS- » For thesosesdal factaposthe results are
Agility : e : ;ggw
MTO obtained by thgdistributedggupestionnaires’of
MTS- \ cm . 50 employees of the company. The method of
mMTQ  /SSEts Vianagemen sampling is Mipfemented to undéftdnd the

The company has set the target that will
be achieved after the performance assessment
was conducted. The elaboration of the
comparison between the actual score and the
target that will be achieved is shown in Table

percentage of parameters which have been
fulfilled by the company. The obtained value
of Health Insurance is 100%, Safety Tools is
100%, Basic Allowance is 70%, Annual
Allowance is 100%, Appropriate Work Hours
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Is 67%, and the Reward is 70%. The result of
assessment is shown in Figure 3.

SOCIAL ASSESSMENT

120%

100%
60%
20%
0%

Health
Insurance

S

o

Safety Tools Basic Annual  Wo fork Hours Rewart

Allowance ﬂllo-:;'an(ﬂ

W Assessment M Target

Figure 3. Chart of the Social Assessment

Based on the assessment that has been
performed, the value of temperature is 25.4°
C, pH 3.74, the BOD is 18.34 mg/L, the
COD is 231.52 mg/L, and TSS is 674 mg/L.
While the comparison between the actual
condition and the target is shown in Table 4.
and the conversion is elaborated in Table 5.
The radar chart is illustrated at Figure 4.

Table 4. Environmental Assessment and

ENVIRONMENTAL ASSESSMENT

W Actual Condition M Target

TEMPERATURE BOD con TSS

100%
100%
100%
100%
100%
100%
100

64,70%

62,00%

W 7.20%

Figure 4. Radar Chart of the Environmental
Assessment

PROPOSED IMPROVEMENT

The proposed performance
improvement is applying the CODP. The
CODRP is traditionally defined as the point in
the value chain for a product, where the
product is linked to a specific customer order.
Sometimes the CODP is called the order
penetration point; cf. Sharman (1984) and
Olhager (2003). In this research, the process
improvement is conducted by creating the
decoupling point by arranging the process of
MTO which can be switched to the process of
MTS so the process of production can run

Target
Parameter Actual Conditionfaster. Theafigtire of thgnplacing point of the
Temperature 25 4 ess that gan be substjtuted is illustrated at
T rr\ |
pH 374 |gu . 6 -9
BOD 18.34 ~on o |
CODP
COD 23152 Make-to-Stock Make-to-Stock
TSS 674 _
CODP
Make-to-Order Make-to-Order
Table 5. Conversion of Environmental R .
Assessment and Target S——— P ——

Stock

Figure 5. Position of CODP

The model of CODP that has been

developed in this research is proposed to

Parameter Actual Condition Target
Temperature 100% 100%
pH 62.0% 100%
BOD 100% 100%
cob 64.7% 100%
TSS 7.4% 100%

reposition the order material process, so the

process can be started earlier. MTS refers to
the faster process than MTO. Since the
company applies Hybrid MTS and MTO, the
process of MTO that can be conducted using
MTS process will be switched to the MTS
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process. The illustration of the repositioning
process itself is shown in Figure 6.

Figure 6. Repositioning Process

PLAN

SOURCE

MAKE

Design Authorization,
Checking & Control
(Design is Result of MPS)

Checking & Control
(Design s by Order)

Process Motif Desig

rocess Motif Design
Stamp Preparation

ENABLE

The repositioning process is in the
Source process, which are purchase order
material, shipping, until the arrival of the raw
material. In the MTO process, the raw
material order is started when there is an order
of the customer. While, MTS process
conducts the raw material planning process
and purchases the raw material based on those
planning processes. The initial MTO can join
to the MTS in those processes. The raw
material requirements will be added with the
raw material for the MTO process by adding
the numerous numbers of safety stock.
Therefore, when there is order from customer,

there will be no lead time to wait the raw
material purchasing process because the
process has been conducted previously.
Additionally, in the Make process of MTO
production typology, the cutting raw material
process will also be conducted earlier before
there is an order from customer. In initial
condition, this process is conducted after there
is an order from the customer. However, after
the CODP is applied, this process can be
started earlier before there are orders for MTO
product.

Based on the SCOR assessment in the
attribute of Responsiveness, it can be obtained
that the sum process time for MTS process
and MTS Process is resulted by the total of
OFCT that are generated by the sum of
Source CT, Make CT, Deliver CT, Return
CT, and Enable CT. For the MTS Process it
results 36.21 days, while for the MTO process
it results 56.48 days. If the production refers
to the CODP concept, for the customer
perspective in the MTO process, the
production will not need to wait the raw
material purchasing because those have been
available. Therefore, the Order Fulfillment
Cycle Time for the customer perspective will
be shorter to be the sum of Make CT, Deliver
CT, Return CT, and Enable CT. In addition,
based on the direct observation, the raw
material cutting process is always conducted
in one day, so the improvement will be added
with the duration of this process and it results
51.82 days that the improvement for the MTO
process will be reduced as much as 4.66 days
for the lead time of customers’ perspective. In
percentage, the improvement will be 8.25%.

Based on the measurement that has been
conducted using the metric of SCOR, the
Reliability is obtained 89.24%,
Responsiveness for MTS is 36.21 days and
MTO is 56.48 days, Cost is IDR
1,800,126,086.62, Agility is 100%, and the
Assets Management is 150.7 days. The
company targets each performance as 100%
high. Therefore, the gap between the actual
and expectation value are defined as 100% for
Reliability and Agility. While, the expected
Responsiveness is 35 days, the Cost is IDR
1,500,000,000.00, and the Assets
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Management is 120 days. Based on those
targets, the percentage value of current
condition can be generated as Reliability is
89.24%, Responsiveness for MTS is 96% for
MTO is 62%, Cost is 83.32%, Agility is
100%, and the Assets Management is 79.63%.

For the social factor, the results are
obtained by the distributed questionnaires of
50 employees of the company. The method of
sampling is implemented to understand the
percentage of parameters which have been
fulfilled by the company. The obtained value
of Health Insurance is 100%, Safety Tools is
100%, Basic Allowance is 70%, Annual
Allowance is 100%, Appropriate Work Hours
is 67%, and the Reward is 70%.

In addition, for the environmental
assessment is defined from the comparison of
the COD, BOD, TSS, pH, and temperature
between standard regulation of liquid waste
for Batik Industry by the local government
and the actual condition of the liquid waste
resulted. The standard regulation for
temperature supposed to be < 38° C, the BOD
< 60 mg/L, the COD < 150 mg/L, and TSS <
50 mg/L. Based on the assessment that has
been done the value of temperature is 25.4° C,
pH 3.74, the BOD is 18.34 mg/L, the COD is
23152 mg/L, and TSS is 674 mg/L.
Therefore, the converted percentage will be
temperature is 100%, pH 62.0%, BOD 100%,
COD 64.7%, and TSS 7.4%

Based on the whole assessment, the
lowest attribute parameter value of the three
aspects of sustainability is on the economical
aspect specifically at the Responsiveness
attribute. The score is still 73.9% while the
target is 100%. Responsiveness is adequately
important since this can define how the ability
of the company can response the customers’
order. Therefore, this research provides
solution to improve the performance of
Responsiveness itself. The proposed method
is by applying CODP which has ever been
elaborated by Lasa et.al. This method focuses
to switch the Traditional MTS-MTO on
Hybrid MTS-MTO. This proposed method is
considered as the state of the art and as the
second novelty of this research.

The implemented MTS and MTO in the
company have not considered the decoupling
point which actually is able to implement to
the Hybrid MTS and MTO. MTS refers to the
more rapid process, therefore the initial step is
by evaluating what process of MTO that can
be transformed to be MTS process so this may
reduce the production time. The position of
decoupling point is the preparation of raw
material. In the MTO process, the purchase
order is started if there has been any order of
customer. However, since the company also
applies the MTS type of production, the raw
material preparation for the MTO type of
production can be processed in the MTS type
of production.

After the integration is conducted, the
process of SCOR is implemented for the
Responsiveness attribute. The lowest score
obtained is the Responsiveness at the
economic aspects with the current value is
56.48 days. Thus, the proposed framework to
improve is by applying CODP to set the
decoupling point to which process of MTO
that can be substituted by the MTS process.
After the CODP is implemented, it can reduce
the OFCT for 4.66 days of production which
is 8.25%, therefore, this can be concluded that
the implementation of CODP can be applied
for the improvement process. The results
generate new ideas to develop the further
research. It is recommended to add the tools
to generate future score by using dynamic
system. The proposed frameworks can be
simulated by considering what factors which
is able to influence the future condition of the
SSCM.

CONCLUSIONS

Based on the result of the discussion and referring

to the objectives of the research, there are several

results which can be concluded as follows:

a. The proposed framework to assess the SSCM
applied in Batik Industry is by using SCOR
for the economical aspect, liquid waste
measurement for the environmental aspect,
and the employee’s welfare assessment for
the social aspect. The attributes implemented
in SCOR process are Reliability with Perfect
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Order Fulfillment as the Level 1,
Responsiveness with the Order Fulfillment
Cycle Time as the Level 1, Cost with the
Total Cost to Serve as the Level 1, Agility
with Upside Chain Flexibility as the Level 1,
and Assets Management with Cash to Cash
Cycle Time as the Level 1.

b. The economical aspect for SSCM
performance assessment resulted score as
follows; Reliability is 85.58%,
Responsiveness for MTS is 96% for MTO is
62%, Cost is 80%, Agility is 100%, and the
Assets Management is 74.42%. For the
social aspect, the sampling method is applied
by considering the factors of Health
Insurance, Safety Tools, Appropriate Basic
Allowance, Annual Allowance, Appropriate
Work Hours, and the Reward. The results
show that the score of Health Insurance is
100%, Safety Tools is 100%, Basic
Allowance is 70%, Annual Allowance is
100%, Appropriate Work Hours is 67%, and
the Reward is 70%. For the environmental
assessment, the converted percentage will be
temperature is 100%, pH 62.0%, BOD 100%,
COD 64.7%, and TSS 7.4%

c. The lowest score obtained is the
Responsiveness at the economic aspects with
the current value is 56.48 days. Thus, the
proposed framework to improve is by
applying CODP to set the decoupling point to
which process of MTO can be substituted by
the MTS process. After the CODP is
implemented, it can reduce the OFCT for
4.66 days of production which is 8.25%.

RECOMMENDATIONS

The whole assessment and
improvement processes have been conducted.
Based on the process of research, It can be
suggested several things that might become
the contribution for the future research.
Firstly, related to the proposed assessment and
improvement framework, the knowledge still
can be developed to obtain the future
condition by using system dynamics to
consider the direct and indirect factors that are
able to influence the performance. Secondly,
a software for supporting the attributes and
levels calculation for the SCOR can also be
developed, so the process of assessment can
be easier to be conducted. Thirdly, related to

the improvement framework, there are still
numerous numbers of improvement tools for
increasing the performance score, for instance
the application of lean manufacturing, six
sigma implementation, or mathematical
modeling development. Lastly, the tools for
obtaining the integrated score that has been
including all parameters can be developed, so
the score for the whole process of chain is able
to be acquired.
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