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Abstract

This study proposes a structural evaluation to link key performance indicator into a strategy map based on sustainability balanced score-
card framework for manufacturing industry in Indonesia. With four perspectives (finance, stakeholder, internal business process and
learning and growth) on Sustainability Balanced Scorecard, the evaluation of relationship between perspectives and indicators of manu-
facturing industry are synthesized from relevant literature and experts. The Decision Making Trial and Evaluation Laboratory (DE-
MATEL) method employed to identify critical central and influential factors, to determine the causal relationship and finally to develop a
visual strategy map to improve corporate sustainability. The three most important indicators are sustainability award, certification of
environmental and social standards and resource productivity. The result can help prioritizing the performance indicators and show

which areas that need improvement most.
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1. Introduction

Companies around the world are currently under pressure from
both customers, regulators and stakeholders to improve environ-
mental and social responsibility. For example, investors are no
longer looking only at financial statements, but also look for envi-
ronmental and social management that companies have adopted
[1]. As a result, improving sustainability, reducing the negative
environmental and social impacts of industrial are no longer just
nice-to-have, but imperative and could enhance competitive ad-
vantage [2].

A concept called Sustainability Balanced Scorecard was devel-
oped by Reference [3]. This concept integrate sustainability issues
into a Balanced Scorecard perspectives. Compared to representing
strategy as a group of single indicator, SBSC connects cause and
effect factors. The current research focuses on framework devel-
opment, while there is no research on strategic map design show-
ing the relationship between SBSC indicators. The strategy map
shows the causal relationship between indicators reflecting the
dynamic changes and indicates how the organization creates val-
ues [4]. This strategy map could be used by decision makers to
improve the corporate sustainability [5].

Designing a strategy map is visualization of causal relationship of
a company strategy. Research on SBSC strategy map could be
used to improve the ability to explain, evaluate, manage and im-
plement desired strategies. The strategy map itself will provide a
visual framework and a concise description of an organization’s
strategy, then it can convert the intangible assets into tangible
results.

This study will be tested in Indonesia’s manufacturing industry.
According to Reference [6], Indonesia has entered top 10 manu-
facturing in the world. In addition, the manufacturing industry in
Indonesia contributes almost 25% of the national GDP. Reference

[7] shows that Indonesia ranked 19th in the Global Manufacturing
Competitiveness Index and is projected to rise to 15th by 2020.

2. Theoretical background

Sustainability has evolved into an issue that draws a lot of atten-
tion from various parties including researchers and academics [8].
The word ‘sustainability’ was first introduces in the context of
sustainable development defined by Reference [9] as: “Sustainable
development is a development that meets the needs of the present
without compromising the ability of future generations to meets
their own needs”.

Reference [10] states the concept of sustainability is often repre-
sented as a combination of three dimensions of social, economic
and environmental. The SBSC concept is derived from the con-
ventional balanced scorecard by integrating environmental and
social issues as an important pillar of sustainability. Reference
[12] states that sustainability management with the help of bal-
anced scorecard will be able to integrate the three pillars of sus-
tainability into a single, comprehensive management tool. There-
fore, SBSC not only detect social or environmental objectives but
also increase the added value transparency that comes from social
or ecological aspects and prepares the implementation process of
the strategy [13].

Reference [14] states there are three principles that connect an
organization’s balanced scorecard with its strategy, namely (1)
causal relationship, (2) performance drivers and (3) linkage to
financial goals. Strategies are mad from hypotheses of cause and
effect. The strategy map describes a causal relationship in a se-
quence. The causal chain is connected to all indicators through
four balanced scorecard perspectives reflecting dynamic changes
and indicating how the organization creates value [15].

Copyright © 2018 Authors. This is an open access article distributed under the Creative Commons Attribution License, which permits unrestricted
use, distribution, and reproduction in any medium, provided the original work is properly cited.



http://creativecommons.org/licenses/by/3.0/
mailto:kamal_amk@yahoo.com

International Journal of Engineering & Technology

49

Strategy map is the most important procedure in establishment of
balanced scorecard, because the strategy map can be viewed as a
hypothesis of the relationship between objectives measured by key
performance indicator (KPI). So, designing a strategy map with a
clear causal relationship can lead to the establishment of a strate-
gic path within the organization [16]. However, the failure of bal-
anced scorecard implementation often occurs due to errors in
strategy mapping [17].

DEMATEL stands for “Decision Making Trial and Evaluation
Laboratory”, the main purpose of DEMATEL is to study and
solve complex and interrelated problems [18] with the basic con-
cept of measuring the level of influence of factor with other fac-
tors [19]. The DEMATEL model can improve understanding of a
specific problem, which is interconnected with one another and
identify solutions to a problem in a structured way [20] using the
knowledge possessed by experts in the field [21].

3. Research method

Indicators used in this study taken from research conducted by
Reference [22] and additional indicators from Industri Hijau (the
Green Industry Awards) from the Indonesia Ministry of Industry
[23]. The Industri Hijau is an annual program aimed at motivating
industry to implement sustainability issues. Table | give the final
list of 20 indicators.

Table: 1 List of SBSC Indicators
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Table Il and IlI give the direct relationship matrix (Z) and total
relationship matrix (T) of four perspective. While Table IV and
Table V give direct relationship matrix (Z) and the total relations
matrix (T) for 20 indicators.

Table: 2 Direct relationship matrix for SBSC perspectives

Z LG IBP SH F

LG 0 2.354 2.444 1.917

IBP 1.528 0 1.977 2.389

SH 1.674 1.468 0 2.340

F 1.760 1.938 1.556 0

Table: 3 Total relationship matrix for SBSC perspectives

T LG IBP SH F

LG 0.112 0.285 0.295 0.278

IBP 0.208 0.112 0.250 0.289

SH 0.212 0.211 0.108 0.278

F 0.213 0.237 0.216 0.117

Table: 4 Direct relationship matrix for SBSC Indicators
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Learning & Growth (LG) Reference
LG2 Employee training Ref. [22]
LG3 Sustainable consciousness of top manage- Ref. [22]
ment
LG4 Environmental information systems Ref. [22]
LG5 Innovation of green technology Ref. [23]
Internal Business Proccess (IBP)
IBP1 Assessment of product life cycle Ref. [22]
IBP3 Production efficiency Ref. [23]
IBP4 Employee accidents Ref. [22]
IBP5 Waste treatment facilities Ref. [23]
IBP6 Material efficiency Ref. [23]
IBP7 Certification of environmental and social Ref. [22]
standards
Stakeholder (SH)
SH2 Fulfillment of environmental quality stand- Ref. [23]
ards
SH3 Customer satisfaction Ref. [22]
SH6 Health and safety of employee Ref. [22]; Ref.
[23]
SH10 Sustainability awards Ref. [22]; Ref.
[23]
SH11 CSR program Ref. [22]; Ref.
[23]
SH13 Standard ethic for stakeholder Ref. [22]
Financial (F)
F1 Green image Ref. [22]
F3 Operational cost Ref. [22]
F4 Profit Ref. [22]
F5 Resource productivity Ref. [22]

The questionnare aims to examine the relationship between indica-
tors and SBSC perspectives with DEMATEL method to design the
strategy map. Respondents were asked to give value with scale of
0-4, where (0) indicated no influence and (4) indicated very strong
influence.The participants in this study included managers that
have more than seven years’ experience in manufacturing industry
in Indonesia as many as six respondents. Those selected respond-
ents were managers that handling sustainability issues in compa-
nies. The sample selection for any empirical study is an important
issue which determine the reliability of the results. Reference [24]
divides DEMATEL into four main steps:

Step 1: Building a direct relationship matrix (Z). This value
obtained from calculating the average score from questionnaire
using (1).
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5. Conclusion [16] N. Evans, “Assessing the balanced scorecard as a management tool
' for hotels,” International Journal of Contemporary Hospital Man-
agement, vol 17, pp. 376-390, 2007.

In this study, “sustainability awards”, “certification of environ- []_7] N. Makhija_ni’ and J. Creelman, “How ]eading organizations suc-
mental and social standards” and “resource productivity” are the cessfully implement corporate strategy with the balanced scorecard,”
three most important indicators with the greatest (D+R) value. The OTI Thought Leadership Series, vol 1, pp. 1-16, 2008.

However, these three indicators are influenced by other indicators. [18] G.H. Tzeng, C.H. Chiang, and C.W. Li, “Evaluating intertwined
To improve the sustainability of manufacturing companies, deci- effects in e-learning programs: a novel hybrid MCDCM model

based on factor analysis and DEMATEL,” Expert Systems with
Application, vol 32, pp. 1028-1044, 2007.
[19] M. Dytczak, and G. Ginda, “Is explicit processing of fuzzy direct

sion makers should focus on the cause-indicators group. Learning
and growth and internal business process perspectives have posi-

tive (D-R) values which means these perspective are the cause- influence evaluations in DEMATEL indispensable?” Expert Sys-
indicators group. Therefore, improvisation in this perspective will tems with Applications, vol 40, pp. 2027-2032.

improve corporate sustainability. [20] C.Y. Hsu, K.T. Chen, and G.H. Tzeng, “FMCDM with fuzzt DE-
This study has contributed in providing decision makers with a MATEL approach for customers choice behavior model,” Interna-
systematic approach in establishing a visual strategy map with tional Journal Fuzzy System, vol 9, pp. 236-246, 2007.

[21] C.C. Hsu, Evaluation criteria for blog design and analysis of causal
relationship using factor analysis and DEMATEL,” Expert Systems
with Application, vol 39, pp. 187-193, 2012.

causal relationship among indicators. However, specific SBSC
may differ from one company to another because each company in

unique and has its own way of choosing the right indicators. How- [22] Hsu, AH. Hu, C. Chiou, and T. Chen, “Using the FDM and ANP to
ever, this study has provided basic knowledge to establish a gen- construct a sustainability balanced scorecard for the semiconductor
eral SBSC strategy map in the manufacturing industry. According- industry,” Experts Systems with Applications, vol 38, pp. 12891-
ly, the SBSC strategy map in this research can be useful reference 12899, 2011.

for manufacturing companies. [23] Indonesia Ministy of Industry, Pedoman Penilaian Penghargaan
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