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PREFACE 
 

To make people are fascinated to us (either as a researcher or academician), we can make 

them keep asking about our research and project. The more interests from others, the 

more recognitions we get. The easiest way to learn about research and projects is by 

participating in an academic forum which discusses recent studies and facts from various 

disciplines. It is also a cost-effective way to build network with various researchers and 

academicians from various backgrounds. 

On 5-7 December 2017, the 2017 International Multidisciplinary Conference on 

Productivity and Sustainability (IMPS 2017) is organized based on the fact that today’s 

world demands better productivity due to the harsh competition, as well as the needs of 

sustainability as regards the scarce resources and global competition. Three sub-

conferences are formed to accommodate the diversity of academic backgrounds: Science, 

Engineering and Technology (ICSET); Economics, Business and Management (ICEBM); and 

Social and Behavioural Science (ICSBS).  

We have +250 papers submitted by authors from Indonesia, Malaysia, Taiwan, Japan, 

Vietnam, India, P. R. China, and USA, 154 papers were accepted, and 136 have registered 

to present their papers in the conference. Selected authors are committed to publish 

their papers in the proceeding, while the rest will continue their studies and publish their 

works in various reputable journals.  

We would like to thank all the authors for participating in the IMPS 2017. Thanks to our 

invited speakers: Professor Naoki Kobayashi (Saitama Medical University, Japan), 

Professor Suganda Jutamulia (University of Northern California, USA), Professor Joewono 

Widjaja (Suranaree University of Technology, Thailand), Associate Professor Ferry Jie 

(Edith Cowan University, Australia), Dr. Hamin (Krida Wacana Christian University, 

Indonesia), Professor Sri Suryawati (UN; Gadjah Mada University, Indonesia), Dr. Pillar 

Ramos-Jimenez (Philippine NGO Council on Population Health and Welfare, Philippine), 

and Professor Johana Endang Prawitasari (Krida Wacana Christian University, Indonesia). 

We appreciate Professor Stuart Yin (Pennsylvania State University, USA) for his insightful 

invited paper. A heartfelt thank is given to the committee, moderators and reviewers who 

have been involved in the organizing conference with heart and soul. 

Finally, thank you for our organizing partners for making this happen: Taiwan Education 

Centre, Chang Jung Christian University (Taiwan), Tunghai University (Taiwan), 

Parahyangan Catholic University (Indonesia), and Petra Christian University (Indonesia).  

 

Jakarta, 20 March 2018 

Dr. Oki Sunardi 

Krida Wacana Christian University, Indonesia 

General Chair 
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Staining Adjustment of Dye Amount to Clarify the Appearance of Fiber, Nuclei, 
and Cytoplasm in HE-stained Pathological Kidney Tissue Image  
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Pathological images are used to examine the microscopic patterns of tissue. However, the color of pathological 

images may have variation depend on the staining laboratory facility or the pathologist. The color variation 

becomes a problem specifically in the telepathology which will integrate some of pathological imaging systems. 

To overcome this problem, this study focused on a method of color adjustment in HE (Hematoxylin and Eosin) 

stained slides with case study on kidney tissue, and compared the spectral differences of tissue component i.e. 

fibrotic, nucleus, and cytoplasm structures. This work was applied by using a 61-bands microscopic multispectral 

camera. The statistical analysis was calculated to get the characteristic of these three tissue components from dye 

amount images. 

 

Keywords: multispectral image, pathology, dye amount, staining adjustment 

 

 
1. Introduction  
In pathological diagnosis, tissue staining becomes one of the necessary processes. One of the most 

important staining methods is Hematoxylin and Eosin (H & E) stain. However, the chemical reaction of the 

HE stain is very sensitive depending on the dyeing time, temperature and pH of the solution, and also the 

characteristic of microscope and camera. Therefore, it is difficult to maintain practical staining under 

various conditions in a standardized one, and this variety results the pathological imaging color variation. 

In telepathology, this color variation becomes a problem, because some pathological images generated by 

various facilities should be examined. To overcome the above problem, Abe et al1 had proposed color 

correction method by adjusting dye amount of Hematoxylin and Eosin in the pathological liver image. In 

this paper, we investigate the feasibility of applying the color control method based on dye amount 

adjustment into kidney images, and observe the statistic characteristics of fiber, nuclei, and cytoplasm of 

the dye amount image. 

2. Method  
The HE slide is stained by several dyes and processed by some of the staining mechanisms. Hence, the 

color adjustment was performed corresponding to each staining procedure separately. The correlation 

between a multispectral image pixel value and the spectral transmittance of a stained slide can be expressed 

as follows1: 

(1) 

 

where Sk(λ) is the camera sensitivity spectral product, and the optical filter transmittance at kth band. E(λ) 

represents the light source radiance, nk is the additive noise. t(λ) is spectral transmittance of a pixel in the 

slide which be estimated by using the Wiener technique.  
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Beer-Lambert law was applied to show the relation between the spectral transmittance and the dye 

amount of a stained slide. It can be seen as follows1: 

    

(2) 

       

Where 𝑡(𝜆)is a spectral transmittance, 𝑡𝑔(𝜆) is the glass slide spectral transmittance,  Ɛ𝑖(𝜆) is the spectral 

absorption coefficient, 𝐶𝑖 is the amount of dye, with i=1,2,3 respectively for haematoxylin, eosin, red blood 

cell.  

Since currently the HE staining standard has not available yet, a considered ideal HE staining sample 

was used as reference image. The spectral absorption coefficient Ɛ𝑖(𝜆) was measured by three pure stained 

samples respectively for haematoxylin, eosin, and unstained image which shows only erythrocyte pattern. 

The referenced image (𝐶𝑖 𝑟𝑒𝑓) was applied to equation (2) to get the referenced of the multispectral signal. 

Usually 𝐶𝑖 𝑟𝑒𝑓 depends on tissue structure such as nuclei, fibrosis, and cytoplasm, etc.  

   

 (3) 

 

In order to estimate the weighting coefficient(𝜔𝑖), equation (4) was used.  

(4) 

 

By using this estimated weight 𝜔𝑖, the corrected spectral transmittance 𝑡′(𝜆) is calculated by equation (5).

             

               (5)   

 

 

3. Experiments 
Human kidney tissue HE-stained specimens from BioChain Institute was used in this experiment, which 

collection and handling process conformed to Good Clinical Practice (GCP) regulations with the 

Institutional Review Board (IRB) process and informed patient consent forms being required for each 

sample. The spectral features were extracted from images captured by a hyperspectral camera (EBA Japan, 

NH-3) and Olympus BX-53. The HSIs images are converted to RGB images. The size of these images is 

752 x 480 pixels, the wavelength range is 420 – 720 nm, and 61 bands of 5 nm interval. Light source use 

LED lamp. Statistical analysis is done by using Matlab R2016b. 

 

 

 

 

 

 

 

Figure 1. Flow of the Staining Adjustment Method 

Figure 1 is the flow of the staining adjustment method in this experiment. First, dye amount image (𝐶𝑖 ) 

was estimated from the measured multi spectral image and spectral absorption coefficient using equation 

(2). Second, we calculated a referenced multispectral signal −𝑙𝑜𝑔{𝑡(𝜆)/𝑡𝑔(𝜆)}
𝑟𝑒𝑓

based on three of pure 
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dye amount images 𝐶𝑖 𝑟𝑒𝑓 using equation (3). Third, we calculated the weighting value (𝜔𝑖) based on this 

referenced multispectral signal using equation (4). Fourth, the corrected multispectral signal 

−𝑙𝑜𝑔{𝑡′(𝜆)/𝑡𝑔(𝜆)}  was determined by using equation (5).  

The absorption coefficient Ɛ𝑖(𝜆) of H, E, and red blood cell, could be seen in the figure 2, blue, pink, and 

red line respectively represent hematoxylin, eosin, and red blood cell. Figure 3 shows the controlled RGB 

HE kidney images by adjusting the weighting values, those obtained by simulating the changing of weight 

factor of the hematoxylin and eosin components. The increasing of weight coefficient for Hematoxylin 

makes the blue color more dominant, and the increasing of weight coefficient eosin make pink color more 

dominant. Figure 4a, 4b respectively are an ideal and a corrected RGB (red, green, blue) HE kidney.  

 

 

 

  

 

(a)                (b)                

 

 

 

 

 

 

 

 

 

 

 

 

                             (a)                                         (b)                                 (c) 

Figure 5. Sampling point of fiber in absorbance image (a)hematoxylin, (b)eosin, (c)red-blood-cell 

 

 

 

 

 

 

 

(a)                                (b)                     (c) 

Figure 6. Sampling point of nuclei in absorbance image (a)hematoxylin,(b)eosin, (c)red-blood-cell 

 

 

 

 

 

Figure 2. Spectral absorption coefficient 

Figure 3. RGB images reproduced by simulating the 

weighted dye amount of Hematoxylin and Eosin 

. Figure 4.a. 

Referenced image 

Figure 4.b. 

Corrected image 
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(a)                         (b)                 (c) 

Figure 7. Sampling point of cytoplasm in absorbance image(a)hematoxylin,(b)eosin,(c)red-blood-cel 

 

 

 

 

 

 

 

 

 

 

 

 

(a)                                                (b) 

  

                                                                    

 

 

   

 

 

 

 

      (c)                                                       (d) 

 

Figure 8. Dye amount intensity: (a) fiber, (b) nuclei, (c) cytoplasm, (d) all regions 

We investigated the distribution of pixel intensity values of dye amount from the selected candidate 

point of fiber, nuclei, cytoplasm, and all regions. Figure 8a, 8b, 8c, 8d respectively show the dye amount 

values of fiber, nucleus, cytoplasm, and all regions. The statistical calculation from these four data can be 

seen in table 1 for fibers, table 2 for the nucleus, table 3 for cytoplasm, and table 4 for all regions. 

   Table 1. Statistical result of fiber        Table 2. Statistical result of nuclei 

  

  

Table 3. Statistical result of cytoplasm        Table 4. Statistical result of all regions 

 

 

 

 

Based on these statistical data, the mean of fibers for hematoxylin was 0.2, 0.9 for eosin, and 0.25 for 

RBC. The mean of the nucleus was in 1.09 for hematoxylin, 1.43 for eosin, and 0.25 for RBC. The mean 
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of cytoplasm was in 0.3 for hematoxylin, in 1.24 for eosin, and 0.28 in RBC. The mean for all regions was 

0.4 for hematoxylin, 0.97 for the nucleus, and 0.26 for RBC. 

4. Conclusion 
This work has shown the characteristic of the candidate of fiber, nuclei and cytoplasm in HE stained kidney 

image based on dye amount image intensity. This study could be used to clarify the appearance of fiber, 

nuclei, and cytoplasm in the HE stained image. In the future work, this work will be confirmed by 

pathologist, and will be applied to other organs for further classifications. 
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In industrial practice, there are many production processes involving the temperature system. The product quality 

depends on how good the temperature system is controlled. The temperature system is one of challenging topics in 

control system because of its long dead time. The dead-time makes the control of temperature system more difficult 

since it produces additional lag in the phase of system which decreasing gain margin and phase of the transfer function. 

Dead-time is caused by the time needed to transfer heat from heart source to the sensor because sensor position is far 

from heat source. To control the temperature system with long dead-time, a cascade PID-Fuzzy control is proposed. 

The proposed control system combines the Zieglers Nichols PID with 3x3x3 fuzzy control system. The proposed 

control system gives fast rise time and little dead time around 6 seconds without overshoot. 

Keywords: temperature system, PID, Ziegler Nichols, fuzzy controller 

 

1. Introduction 

Temperature control system is very important for production process in industry because it affects the 

product quality (1) . The stability of temperature on combustion process must be maintained to produce 

good quality product (2). Temperature in combustion process is very high up to thousand degree Celcius. 

Temperature sensor (3) cannot be placed on the heat source in combustion process because it will melt. The 

solution of this problem is placing temperature sensor far from the heat source. But, this solution causes a 

transport delay (4)  or dead-time (5). Because the temperature sensor cannot be used directly at heat source, 

it waits until the heat is transported from the source to the sensor. The transport delay causes several effects 

as mentioned in (6). The value of transport delay depends on distance of sensor and heat source. It also 

depends on the air velocity (7) to transport heat from source to sensor.  

The transport delay needs to be minimized by using control system. The common control system 

which is used on temperature system are PID and Fuzzy Logic Controller (8). PID Controller usually uses 

basic experimental Ziegler-Nichols tuning rules (9). This conventional PID controller is the most used in 

industries to control non-linear processes like temperature. (10). Tuning method (11, 12) is developed to 

overcome weakness of previous conventional PID controller. Fuzzy control system is also developed to 

overcome transport delay problem (13, 14). Both fuzzy control system and PID controller have their own 

weaknesses and advantage. To get best temperature control system, a hybrid controller is developed recently 

such as Smith-fuzzy control system (15), Feedforward DMC-PID (16), Switch PID-Fuzzy (1, 17). This 

paper propose a control system that can minimize transport delay. A proposed control system is cascade 

PID-Fuzzy controller.  

 

2. Experimental Details 

The experiment is conducted by using temperature system plant inspired from (18). The plant is made from 

pipe with Diameter 5 cm, Length 100 cm, Heater 100W, Fan, temperature sensor LM35. There are two 

sensors used in this plant. The first sensor, which is placed near the heat source, is called monitor sensor. 

The second sensor, which is placed far from heat source, is called feedback sensor. The distance between 
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the feedback sensor and the heat source is 95cm. Monitor sensor measures temperature around the heater. 

Feedback sensor is used to measure temperature of area that is far from heater, which is sent to controller. 

This plant uses DAQ 6008 to collect temperature data and Labview to control the temperature system. The 

heat from heater is controlled by using PWM signal from DAQ 6008. The fan is used to transport heat from 

source to feedback sensor. The plant is showed by Error! Reference source not found.. 

This experiment combines Ziegler Nichols PID with 3x3x3 fuzzy controller. This controller is made 

by using block programing from Labview. There are two main blocks in the program, PID block and fuzzy 

block. The block diagram of this controller is showed by figure 2 .The Ziegler Nichols method 2 is used to 

tuning PID block. Tuning PID Ziegler Nicols Performed by searching for Kp constants in critical states 

called KCr. KCr is the value of the Kp constant which results in the system response being critical. A critical 

state is a state in which the system responds constantly to oscillation. The value of KCr is obtained by 

increasing the value of Kp bit by bit until it gets critical condition. In this critical state also obtained a 

critical period called PCR that is used to calculate the constant Ki and Kd Constant. PCr is the critical period 

obtained by calculating the distance between the oscillation waves of the system in a critical state.The result 

of this tuning is showed by table 1.  

 

Table 1 Zigler Nicols Second Method Tuning   
Kp Ti(min) td(min) 

P 0,5Kcr - - 

PI 0,45Kcr 
Pcr

2.1

1
 

- 

PID 0,6Kcr 0,5Pcr 0,125Pcr 

 

The fuzzy block has two inputs and one output. The inputs are error and rate error. The output is PWM 

signal. Fuzzy controller used in this experiment is 3x3x3. The membership of the fuzzy controller is showed 

by figure 2. The rule of the fuzzy controller is showed by table 2.  

 

Table 2 Rules of Fuzzy Controller 

e/∆e N Z P 

N M S S 

Z M M L 

P L L M 

 

PID and fuzzy controller are combined by summing the gain of each controller. The experiment was 

conducted by setting the set point and then tuning on the plant. The GUI will show the result of controller. 

The controller will keep the temperature on the setting point.  

 

3. Results and Discussion 
This Experiment start with conventional PID controller with Zigler Nicols Tuning Second Method. In this 

control system gain constant we used are Kp=90, Ti=5,5 and Td=1,375. The result of this control system is 

showed in figure 4. From this result we can see transport delay of the system is 3 second. There is no 

overshoot in this system but there is oscillation. This oscillation shows that the system is unstable. The 

ITAE of this control System is 6.346,1.  

Experiment of proposed controller was conducted with two tuning. The first one used Ziegler Nichols, 

the second one used trial error based on Ziegler Nichols result. The result of proposed controller is showed 

by figure 5a. Figure 5a shows the result of Ziegler Nichols PID and Fuzzy Controller experiment with set 

point 50˚C. In this experiment the transport delay or Dead-Time is 6 seconds. This controller gives fast rise 

time without overshoot but it has oscillation around the set point. The rise time of this controller is 12 

seconds. The ITAE of this controller is 6.978,5. 

The figure 5b shows the result of Trial Error PID and fuzzy Controller experiment with set point 50˚C. 

In this experiment the dead-time is 5 seconds. This controller has slower rise time but minimum oscillation. 
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The rise time of this system is 18 seconds. There is no overshoot either in this controller. The ITAE of this 

controller is 6.171,9. 

If we compare the result of Conventional PID controller with proposed controller, we can see the 

transport delay of conventional PID controller is better than proposed controller. But if we compare the 

oscillation that is occurred in the system, proposed controller is better than conventional PID controller. 

The ITAE of proposed controller also smaller than conventional PID controller so it is mean the proposed 

controller better than conventional PID controller in handling error. So overall the proposed controller gives 

better result in controlling temperature system with transport delay.  

 

4. Conclusion 
The proposed controller works well on temperature system plant with long dead-time. It can remove the 

overshoot which is usually produced by PID controller. Also, this proposed system can minimize the rise 

time of temperature control system which is the weakness of fuzzy controller. So, this control system can 

improve performance of previous control system for on temperature system plant with long dead-time. This 

control system is gives better result than conventional PID control System. 
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Figure captions 

Figure 1. Temperature System Plant 

Figure 2. Block diagram of control system 

Figure 3. Fuzzy membership (a) input error, (b) input rate error, (c) output control signal 

Figure 4. Experiment result Conventional PID Controller 

Figure 5. Experiment result (a) Ziegler Nichols PID+Fuzzy Logic Control, (b) Trial error PID+Fuzzy 

Logic Control  

 

 
 

Figure 1 Firmansyah et al (in Bahasa Indonesia) 
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In view of that course counselling consumes much time and effort for teachers, we propose a chatbot on Facebook to 

relieve the loads while providing Q&A services with no limits in time and space. Employing Messenger API function 

of Facebook, we have developed a chatbot, who can answer students’ questions via Facebook Messenger. As questions 

grow in number and varieties, the chatbot builds more capabilities and become more robust for all sorts of questions. 

Besides, a website is set up to collect data of Q&A and provides a statistical visualization on question profile. With 

this, teachers or TAs can easily understand students’ learning status and barriers and thus adjust their teaching 

strategies or methods accordingly. An empirical testing on an initial course “Java Programming” has shown certain 

effectiveness and positive feedbacks from both students and teacher. More implementations on other courses are 

needed for fine tuning the solution. 

 Keywords: facebook messenger, chatbot, data visualization, sentence similarity 

 

1. Introduction 

A chatbot is a computer program that could interact with people via auditory or textual methods. In 1950, 

Alan Turing proposed the Turing Test1, which stimulated Joseph Weizenbaum’s interest in creating the first 

chatbot ELIZA. ELIZA could interact with people like a psychotherapist2. It could recognize certain 

keywords and patterns, and generate a response accordingly. ELIZA inspired a lot of chatbots after it, like 

ALICE, Mitsuku, SmarterChild, etc. 

Currently chatbots are widely used as part of instant messaging platforms like Facebook Messenger, 

WeChat, and Line for entertaining purposes as well as B2C marketing and customer service3. Some Instant 

Messenger chatbots are able to provide users with news, weather reports, driving directions, movie times, 

stock quotes, and other information4. Companies like Domino's, Pizza Hut, Disney, Nerdify, Yamato’s Line 

and Whole Foods have launched their own chatbots to increase end customer engagement, promote their 

products and services, and give their customers a more convenient ordering channel5. 

Since its launch by Mark Zuckerberg on February 2004 6, Facebook has more than 2 billion monthly 

active users7. In April 2016, Facebook Messenger platform provides Receive and Send APIs that allow 

developers to create bots to interact with businesses8. These APIs support conversations with text and 

multimedia like images, gifs, videos, and so forth. Office Hours, email or other social media may provide 

options of channel for teachers or teaching assistants (TAs) to answer students’ questions, which are usually 

common, routine, or similar, and some even repetitive and trivial. These communication processes usually 

consume much time and efforts and yet are limited to space and time. This paper is to propose a design of 

Facebook Messenger chatbot for course counselling services with no limits in time and space while 

relieving teachers certain communication loads. Also we like to examine its initial implementation on a 

course for correctness and usefulness. 

The remainder of this paper includes an explanation of the core algorithm, a depiction of the system 

architecture, an initial experiment report for system effectiveness, and conclusion. 
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2. Technology 

The key technology of a service chatbot lies in how to respond a user’s request with an appropriate answer. 

Our solution for choosing an answer is based upon the similarities between the user’s request and the 

sentences previously requested and stored in a Q&A database. The similarity between the two sentences is 

calculated by employing the cosine similarity for vector space model9. In the cosine distance metric, each 

sentence is represented as a vector in m-dimensional space (where m is the number of keywords in the 

vocabulary), and the weights on individual dimensions are determined by some weighting function. The 

weighting function used in this design is a simple word count function, which is based on the number of 

words the sentence contains. 

Cosine similarity is a measure of similarity between two non-zero vectors of an inner product space 

that measures the cosine of the angle between them9. Given two vectors a⃗  and b⃗ , the cosine similarity, 

cos(θ), is represented using a dot product and magnitude as 

similarity = cos(θ) = 
�⃗� ∙�⃗� 

||�⃗� ||
2
||�⃗� ||2

 = 
∑ 𝑎𝑖

𝑛
𝑖=1 𝑏𝑖

√∑ 𝑎𝑖
2𝑛

𝑖=1 √∑ 𝑏𝑖
2𝑛

𝑖=1   

. 

The flowchart of retrieving the answer on a request is illustrated in Figure 1. A student sends a question 

to the chatbot via Facebook Messenger. The chatbot retrieves a built-in question with maximum similarity 

from the Q&A database. Two similarity thresholds, high_threshold and low_threshold, are set, where 0 < 

low_threshold < high_threshold < 1, and proper actions are decided on three conditions, as follows: 

1. If the maximum similarity is greater than or equal to high_threshold, send a corresponding answer 

retrieved from the Q&A database. 

2. If the maximum similarity is less than low_threshold, send the student a message “I don’t understand 

what you said!” and log the question. The administrator or teacher can later view each un-answered 

question and add to the Q&A database with an appropriate answer. Next time, the chatbot would know 

how to answer the question. That is the “supervised learning.” 

3. If the maximum similarity is greater than low_threshold and less than high_threshold, retrieve the 

questions with similarity within the range, and send the student a hint with all possible questions listed 

for further references. 

 

3. System Architecture 
The system consists of two parts, the frontend and backend, as illustrated in Figure 2. The frontend takes 

charge of student/users’ requests and responses via Facebook Messenger, i.e., the chatbot introduced above. 

An example of student-chatbot dialogue is shown in Figure 3.  

The backend refers to a webpage designated for teachers or TAs to manage Q&A lists, query students’ 

requests, make course announcements, and review students’ question profile. Q&A list management 

typically includes append, delete, update, and query functions. Query function provides a drill-down feature 

for further examine students’ questions. Figure 4(a)~(c) illustrates three views of student question profile 

where a teacher can easily review students’ learning status, in terms of topic, individual, and time. With the 

understanding, a teacher can adjust his/her teaching strategies and methods accordingly. 

 

4. Experiment 
We examined the question log after the initial implementation on a course “Java programming” to verify 

the chatbot’s effectiveness in the spring of 2017. For the first 100 questions, 61 are correctly answered with 

16 responded incorrectly and 23 non-responded. While not very satisfactory, the initial result is acceptable 

and encouraging. With ongoing fine-tuning and accumulation of Q&A in number and variety, the chatbot 

promises to increase its effectiveness. What is more, participated students and teacher all reflected the 

system is highly interesting and useful. Further thorough evaluation is in progress in the new semester. 

 

5. Conclusion 
We have extended the application of chatbot in course counselling with system design and implementation 

by employing Messenger API function of Facebook. The chatbot can answer students’ questions via 

Facebook Messenger. As questions grow in number and varieties, the chatbot builds more capabilities and 

become more robust for all sorts of question. Besides, a website is set up to collect data of Q&A and 
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provides a statistical visualization on question profile. With this, teachers or TAs can easily understand 

students’ learning status and barriers and adjust their teaching strategies or methods accordingly. The initial 

result featuring simple design, low implementation and maintenance costs, and high (24/7) accessibility to 

students, is proven with certain effectiveness and usefulness, which promise to improve significantly after 

continuous fine-tuning and self-learning. Moreover, with its high mobility and scalability, any other course 

or even multiple courses can be applied, which, in together, promises to bring in more impacts on campus.  
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Figure Caption 

Fig. 1. Flowchart of chatbot. 

Fig. 2. System architecture 

Fig. 3. A Student-Chatbot dialog example on Facebook Messenger. 

Fig. 4. Three views of student question profile on the website. 
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This study focus on the bidding strategy in the negotiation process particularly in the supply chain field. Bilateral 

negotiation has an important role in process to design an efficient supply contract since choose the wrong supplier 

will be highly cost. The negotiation is a process of making decision in iteration way. The participants will take into 

account which strategy they should address in each round. The present of intelligent agent in negotiation process had 

significant interest these days. As making decisions using a rational strategy still difficult for negotiators according to 

two-sided uncertainty and bargaining power in bilateral negotiation, by means of neural network, agent equipped with 

capability to learn from past negotiation and support in deciding appropriate negotiation strategy. This study attempts 

to develop an artificial neural network predictive model. The simulation was used to exhibit negotiation process 

between buyer and supplier. The Levenberg–Marquardt algorithm has been used to train the neural network and shown 

the good performance. The experiment was conducted to identify main factor in negotiation process and develop the 

proper bidding strategy. The advantage of this work over earlier research is in ability to short the negotiation round 

which is increase the negotiation efficiency. 

Keywords: bilateral negotiation, concession strategy, artificial neural network. 

 

1. Introduction 

Supply contract is a way to occupy the uncertainty in demand and price, the successful of long-term business 

in buyer-supplier relationships relies on the negotiation process and relationship building. The experience 

of senior manager supported by technical information required due to successful negotiation.1 Considering 

a number of issue in negotiation process e.g. price, duration, cost, etc., therefore a way to  understanding  

the  negotiating  process  is  by  examining the  techniques  that might help in  predicting   the  outcomes  of  

negotiations. An accurate  predictions  of  the  outcomes  of  marketing  negotiations  can  help  parties  to 

develop  better  strategies.2 The learning process from past negotiations can be achieve through intelligent 

agent which attempt to assist in selecting appropriate negotiation tactics. Machine learning, fuzzy expert 

system, data mining, neural network are some techniques commonly utilized to find useful applications in 

the context of electronic negotiations.3   

Purchasing plan is the key point to cope with uncertainty in price and demand. Since the market price 

can be quite volatile, it prefer for buyer to bind in short-term contract. Two-sided bidding process can be 

developed between buyer and supplier while each party has an opportunity to send the bids and ask to 

determine the price.4, 5 The simplest form of negotiation involves two parties and a single-issue.6 Bilateral 

negotiation has an important role in process to design efficient supply contract, since choose the wrong 

supplier will be highly cost.7 Either buyer or supplier both are frequently faced with difficult decisions that 

cannot be made using a rational strategy according to the bargaining power and two-sided uncertainty. A 

deadlock could happen in situation which both parties refuse to make concessions.  
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2. Experimental Design 

In this section, the application of neural network is inserted into bilateral negotiation framework. The 

bidding negotiation starts when buyer sends the order to the supplier. The supplier bids for the contract by 

offering a price and the buyer then responses to this price by submitting a counter-offer at each round.  Lets 

𝑝𝑠(𝑡) and 𝑝𝑏(𝑡) denote the price offered by the seller and the buyer at the tth round of the negotiation, 

respectively. Then the process of negotiation can be characterized by the sequence of offers and 

counteroffers, until the negotiation finished or failed in certain finite round.  

The negotiation initiated as supplier offers the price for the certain quantity and due date placed by 

buyer. The price of supplier offer will be fluctuated from time to time since the bid price dependent each 

other round by round during the negotiation process then we called the strategy for both parties are the 

interactive bidding. The strategy for both supplier and buyer strategy are adopted from,8 and established as 

following:   𝑝𝑠(𝑡) = [1 + 𝑘𝑠(𝑡) − 𝑘𝑠(𝑡) (
𝑡−1

𝑡𝑚𝑎𝑥−1
)

1

𝛽𝑠] 𝜇𝑠,   𝑡  1, 2, … , 𝑡𝑚𝑎𝑥   Where 𝒌𝒔(𝒕) and 𝜷𝒔 are two 

decision parameters of supplier s. 𝒌𝒔(𝒕) ≥ 0 denotes the marginal profit of its reservation price (𝝁𝒔) and 

related to the price concession rate of buyer, whereas 𝜷𝒔 controls the shape of bid prices curve and responds 

to the negotiation concept such as negotiation power or time pressure. The negotiation power and time 

pressure of suppliers are depend on quantity and due date offered by demander, and the level of inventory, 

and also the scheduled plan of itself. The value of 𝑘𝑠(𝑡) is depend on the level of inventory and the bid 

prices of the buyer and will varied as negotiation process proceeds round by round. However, 𝜷𝒔 keeps fixed 

at all negotiation rounds in a given session. For the buyer the bidding strategy is established as following: 

𝑝𝑏(𝑡) = [𝑘𝑏(𝑡) + (1 − 𝑘𝑏(𝑡)) (
𝑡−1

𝑡𝑚𝑎𝑥−1
)

1

𝛽𝑏] 𝜇𝑏 , t =  1, 2,… , 𝑡𝑚𝑎𝑥 . In supplier bidding strategy,  

𝒌𝒃(𝒕) and 𝜷𝒃 are two decision parameters of buyer. 𝒌𝒃(𝒕) ≤ 1 corresponds to the reservation price (𝝁𝒃) and 

related to the price concession rate of supplier, whereas 𝜷𝒃 controls the shape of buyer’s bid prices curve 

and responds to the negotiation concept such as negotiation power of time pressure. At the beginning of 

negotiation, buyer manipulates the values of 𝒌𝒃(𝒕) and 𝜷𝒃 in order to achieve its expected objective. In 

most cases, suppliers are reluctant to share cost information, except for information that is indirectly released 

through bilateral negotiations in which transaction prices are set.9 However, the supplier’s cost structure will 

influence by inventory cost, integration and cooperation costs. The fluctuation in supplier pricing will 

depend on the production condition and cost structure, 𝑘𝑠(𝑡) = max {𝑘𝑠(𝑡 − 1) {1 +

𝜃𝑠 [
𝑝𝑏 (𝑡−1)−𝑝𝑏 (𝑡−2)

𝑝𝑏 (𝑡−2)
]} , 0}  𝑡 = 3,4,… , 𝑡𝑚𝑎𝑥, where 𝜃𝑠 is the adjusted coefficient of supplier.  

At the time buyer put an order, the inventory status of supplier also unknown. Situated in this 

uncertainty will influence the tactics used in negotiation process. The buyer reservation price calculated as 

follows: 

  𝑘𝑏(𝑡) = min {𝑘𝑏(𝑡 − 1) {1 +
𝜃𝑏

∑ 𝑞𝑙𝑠𝑠∈𝑆
[∑ 𝑞𝑙𝑠𝑠∈𝑆

𝑝𝑠 (𝑡)−𝑝𝑠 (𝑡−1)

𝑝𝑠 (𝑡−1)
]} , 1} ,𝑡 = 2,3,… , 𝑡𝑚𝑎𝑥, where  𝜃𝑏 is the 

adjusted coefficient of buyer, and 𝑞𝑙𝑠 denotes quality level of supplier.  

In this paper, the application of ANN in negotiation is extend to the supply contract field, particularly, 

in predicting opponent’s price in bilateral negotiation between buyer and supplier. The artificial neural 

network-based (ANN) predictive model is developed under the following assumptions: 

 The model purpose is for predicting the opponent next offer. 

 Supplier offer the bid price first then buyer makes the counter-offer. 

 The information offers between buyer and supplier only in purchasing request order.   

 The ANN-predictive model is designed as 9-13-1 multilayer perceptrons (MLPs) architecture. 

The number of neurons in input layer is as much as the number the number of available input information. 

The number of neurons in hidden layer is set to one which gives the minimum generalization error.10 

Through the trial and error experiment, the accuracy rate of each configuration is calculated by mean square 

error (MSE) function, average squared error between the network output, a and the target outputs, t. The 

output layer has one neuron which represents the predict price.  

For using in ANN model, we randomly split up the bid price data. As many as 6615 (70%) of the record 

data were randomly selected for training the network, and the remaining 2835 (30%) were kept for testing 

the network. The Levenberg–Marquardt (LM) algorithm approximates to the Newton method and has been 
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used for training ANN predictive model. The neural networks modeling and training in this work is 

performed in MATL AB 7.0. 

 

3. Results and Discussion 

To predict the opponent’s price, either buyer predicted price (�̂�𝑏(𝑡)) or seller predicted price (�̂�𝑠(𝑡)) for 

each round, the best model is selected on the basis of their performance. The predictive ability of each 

model on unseen data (i.e. 30% testing data) can be identified by the model performance in term of R (R2). 

The plot of target and network output for the round 4 in Figure. 1(a) shows a very good pattern with 𝑅2= 

0.997921 demonstrating that the model has the ability to predict well. Figure 1(b) shows as the maximum 

number of training epoch is set to be 1000, and the ANN-model stop trained at epoch 148 with MSE= 

0.0007022, it is convinced that over fitting problem does not exist.  

In order to provide the better strategy and tactics for the parties, we examined the negotiation process 

to identify any factors could have the main effect to the negotiation round. A five–factor experiment was 

conducted and as many as 625 experiments were run as each factor has five levels. Analysis of variance 

(ANOVA) was used to test the hypothesis about the differences between the success negotiations round. 

Based on the main effect and the interaction revealed by ANOVA, we can derive the strategy to be employed 

in the negotiation. However, there were several significant interactions between factors, due date and 

inventory (p =0.002), due date and  𝜷𝒃 (p = 0.000), due date and 𝒌𝒃 (p = 0.000),  𝒌𝒃 and Inventory (p = 

0.000) and the interaction between 𝒌𝒃 and  𝜷𝒃 (p = 0.000).  

We investigate the interaction among factors to provide the strategy employed in the negotiation round. 

It is obviously seen in Figure 2. In the longest due date, the negotiation round reduce sharply when the value 

of 𝑘𝑏 increase from 0.5 to 0.6, unless for the rest value, the negotiation is finished in the shorter round. The 

interaction between 𝛽𝑏 and 𝑘𝑏 is revealed that for the lower value of 𝛽𝑏 the round reduce sharply as the 

value of 𝑘𝑏 increased. However, as the value of  𝛽𝑏 is high, the negotiation will concede faster at the 

beginning round. Increasing value of 𝑘𝑏 no more reduce the round.   

4. Conclusion 

In this paper, we have presented a neural network- based predictive model. The model can be applied for 

support parties with useful information for predicting opponent’s offer during negotiation process. The 

testing data has a very good and highly significant performance. Through the case application, ANN 

predictive model demonstrates attractive negotiation strategies, and the important thing is it provides useful 

information to the negotiator. Finally, further research can be extended to investigate how well is the 

proposed model performs in negotiation process between multi suppliers or buyers. 
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Figure captions: 

Figure 1. Scattered plot:  (a) target vs. ANN outputs P ŝ (t); (b) The best performance of ANN for training, 

validation and testing 

Figure 2. The relations among factors (a). Interaction between 𝒌𝒃 and due date (dd), (b). Interaction 

between Bb and 𝒌𝒃   
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Water balance model is a model that pictures hydrologic cycle. It helps people to understand the cycle by simplifying 

its characteristics. The simplification is done by adding several parameters to the model. Well known models like: 

NAM, HBV 96, Tank, and Sacramento were built in certain basin, with certain characteristics, and certain data quality. 

In other words, each model has its own simplification and there is a possibility that one model is more suitable for a 

certain basin than the other models. However, this study will only simulate the basin by using NAM model, because: 

its parameter number is in between HBV96 and Sacramento, can simulate snow effect, and has two analysis boxes 

and the third one is routing box which calculated in the end of simulation. The purpose of this study is to test NAM 

Model performance in simulating Sodong Basin in West Java. Data availability, basin complexity, the number of 

parameters is used, and model similarity are some of the considerations when choosing model. The reason behind 

choosing daily basis model is because daily basis model give the more detailed result compared to monthly basis 

model. 

Keywords: water balance model, monthly basis, daily basis, NAM model, sodong basin, West Java. 

 

1. Introduction 

Rainfall-runoff models convert precipitation into discharge by using parameters to describe the conditions 

of a watershed. One of the models is NAM. This model has been used in several different countries 

including Indonesia7. This model is popular in Indonesia because, the input data and parameter numbers 

are suitable for Indonesia data capability. This research aims for: analyzing parameter sensitivity, calibrating 

the model, evaluating the model, and continuing Alley9, Vandewiele et al.3, and Xu and Singh1 study which 

resulted “Monthly basis model can simulate annual discharge better than annual model”. The difference 

between this research and the previous ones are: watershed location, watershed condition, data basis, and 

the simulation was done by using daily basis model. The research was done by doing several analyses: 

sensitivity analysis, parameter calibration, verification, and evaluation. The input data are precipitation year 

2003 to year 2008, watershed area, and evapotranspiration. Calibration was done by adjusting the parameter 

so that simulated discharge is close to the observed discharge. The verification was done by comparing 

geological map with parameter value. Evaluation was done by comparing observed duration curve with 

simulated duration curve. 

 

2. Literature Review 

NAM model has 13 parameters that describe the watershed condition, those parameters are7: CLOF 

(threshold value overland flow, 0-1); CQOF (overland flow runoff coefficient, 0-1); CMELT (snow melt 

coefficient, >0); Umax (upper zone storage capacity, >0); CLIF (threshold value overland flow, 0-1); CQIF 

(interflow runoff coefficient, 0-1); CLG (threshold value groundwater flow, 0-1); Lmax (lower zone storage 

capacity, >0); CBFL (groundwater flow coefficient, 0-1); CKBFU (time constant upper groundwater flow, 

>0); CK1 (time constant overland and interflow, >0); CKBFL (time constant lower groundwater flow, >0); 

CK2 (time constant river flow, >0). 

mailto:expermata@gmail.com


 

Page | 20  

 

The similarity between observed discharge and simulated discharge can be determined by calculating 

Nash-Sutcliffe (NS) value. NS is one of statistics methods to calculate data difference. The bigger NS value 

is, the better simulation result is and vice-versa. NS can be calculated by using formula below. 

𝑁𝑆 = 1 −
∑(𝑄𝑜𝑏𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛−𝑄𝑠𝑖𝑚𝑢𝑙𝑎𝑡𝑖𝑜𝑛)2

∑(𝑄𝑜𝑏𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛−𝑄𝑜𝑏𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛 𝑎𝑣𝑒𝑟𝑎𝑔𝑒)
2         (1) 

 

3.   Analysis Results and Discussion 
Sodong Watershed is located in Central Java with an area of 44.87 Km2. The nature of rain is normal and 

starts around November. The temperature throughout the years ranged from 22.5̊C-25̊C. To simulate the 

watershed, time series data is needed. However due to Indonesia data capability, the analysis was used year 

2003 to 2008 data. Since the aim for this research is evaluating a model performance on a certain watershed 

during certain period of time, then newest data series is not necessarily needed. However, it is advised to 

use the newest time series data. 

Sensitivity analysis was done to predict which parameters give bigger impact and which parameters 

give less impact to the simulation. Sensitive parameters are ones that the angle between horizontal line and 

parameter graphics can easily be seen. Based on Figure 1 the sensitive parameters are: Lmax, CQOF, CBFL, 

CK1, and CK2. Calibration was done by comparing observed discharge and simulated discharge. The 

similarities between them can be determined by calculating NS (Nash-Sutcliffe). NS is one of statistics 

methods to calculate difference between data. The bigger NS value is, the better simulation result is and 

vice-versa. Table 1 shows NAM calibrated parameters and NS value. The parameters can be verified by 

comparing them with geological map. Just as the geological map, the simulation resulted that the 

watershed’s porosity is high. Based on NS value and verification, then it is safe to say that “NAM can 

simulate the watershed very well”. Evaluation can be done by comparing observed and simulated duration 

curve. Figure 2 shows that NAM can simulate low flow better than simulating high flow. By comparing 

Permata2 NRECA6 and HBV 965,8 study result to this paper result, then conclusions that can be taken is 

NAM performance in simulating the watershed is lower than HBV 96. The reason is because watershed 

year 2003-2008 data capability is more suitable with HBV 96 parameters. 

 

Table 1. Calibrated Parameters and NS Value for Each Year and Continuous 

Parameter 2003 2004 2005 2006 2007 2008 

Lmax 10.92 11.00 11.00 10.98 11.00 11.00 

Umax 13.56 20.54 0.00 12.27 0.00 0.00 

Cmelt 0.00 0.00 0.00 0.00 0.00 0.00 

CQOF 1.88 1.90 2.00 2.00 1.90 1.90 

CQIF 0.11 0.11 0.00 0.12 0.11 0.17 

CBFL 0.90 0.90 0.90 0.90 0.90 0.90 

CLIF 0.00 0.00 0.00 0.00 0.00 0.00 

CLOF 0.00 0.00 0.00 0.00 0.00 0.00 

CLG 0.00 0.00 0.00 0.00 0.00 0.00 

CK1 1.70 1.26 3.41 2.20 3.26 1.54 

CK2 0.94 1.37 1.20 0.76 0.85 0.84 

CKBFU 579.97 579.95 17.91 580.01 14366.89 6735906.87 

CKBFL 1000.00 1000.00 952.06 1000.00 3306.74 1130285.97 

NS 0.84 0.77 0.86 0.81 0.14 0.24 

NS All 0.69 

   

 

4.   Conclusions and Recommendations 
Overall NAM model can simulate watershed’s discharge very well especially its low flow. The conclusion 

was taken based on NS value (NS >0.50) and duration curve similarity. This means, NAM simulation is 

reliable for water availability. Even though NAM model can simulate the watershed very well, but its 
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simulation result quality is lower than HBV. This means, HBV 96 parameter number covers the lack of data 

better. Furthermore, it is advised to use better data quality and longer data series so that the verification can 

be done by using observed discharge as well and the study can result the more in depth analysis. 
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Figure Captions 

Figure 1. NS Sensitivity Analysis Result. 

Figure 2. NAM Duration Curve. 

Figure 3. NRECA and HBV Duration Curve. 

 

 
Figure 1. Permata et al. 

 

0.6000

0.6500

0.7000

0.7500

0.8000

0.8500

0.9000

0.00000.50001.00001.50002.00002.5000

N
S

Parameter Value

Lmax

Umax

CQOF

CQIF

CBFL

CK1

CK2



 

Page | 22  
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Complete and timely immunization is one of important point to promote optimal child’s growth which is shared 

responsibility between parents and health care institutions. Unfortunately, still founded some cases of delays or even 

children who are not immunized. Forget, do not know the schedule and function of immunization, and lack of 

professional health care are some reasons which is often expressed by patients. Utilization of mobile technology can 

be used to support giving immunization through reminder/recall application. This research develop prototype of 

immunization reminder/recall application to increase connectivity between patient and professional healthcare. The 

prototype also give integrated health care services, because in addition to sending reminder/recall, this application 

also measure child’s growth using Z-score based on age, weight, and height. Testing result of the prototype shown 

that all the function can be used and user also stated that the application is informative and easy to use. 

 

Keywords: mobile, reminder application, children, immunization. 
 

 

1. Introduction  
Immunization is important for optimal child growth. There are many benefits of immunization have been 

reported1-9. However, in some developing countries, including Indonesia, the rate of immunization is still 

low. Some factors such as forget the schedule, lack of information about the schedule and benefit of 

immunization and difficulty to get service from professional health care are often considered as the common 

reasons for delaying or ignoring the immunization5,7,10. In order to increase the rate of immunization, some 

efforts such as sending notification or reminder through postal services, e-mail, telephone, handout 

brochures, telling the patient verbally at the clinics, using text message services, gets personalized calendar, 

and develop Immunization Information System and application of immunization reminder/recall have been 

done1-2, 4-6, 8-11.   

Previous research mentioned some benefits from reminder/recall application are simplicity, easy to use, 

cost efficiency, enable patient to monitor their individual health condition12-13, and improve communication 

between patient and health care specialist that can be use to minimize the risk of forgetting or abandonment 

of immunization schedule14. It proves that the use of technology can be an effective way for public health 

to increase immunization’s rate, especially in developing countries4-6, 9-10. Other advantages from this system 

are the abilities to synergize with other immunization programmes held by public health organization. This 

system also allow to distribute immunization and health information to the patient9, because of their ability 

to connect people in different location15, beside the possibility for patient to retrieve anticipatory measures 

and modifications according to the child’s condition16 and making possibility to increase health condition 

of the children8. 

From public health care or professional health care side, the use of reminder/recall application allows 

them to collect patient data in integrated manner for research needs, and making health diagnosis in 

general15. The implementation of reminder/recall application also help to increase income for the clinic from 

administration fee when patients are prequently visiting clinics for immunization17. Compared with others, 

the proposed application is equipped with feature that able to measure the nutrition status of children based 



 

Page | 24  

 

The Application Usage Procedure for the User

1. User register to public health institution or hospital to get username and 
password for login.
2. Registered user login to begin using the application.
3. User requested to get imunization reminder/recall based on their child 
condition (age, kind of immunization).
4. User input their child condition  (weight, height) to the application.
5. Application measure nutrition status using Z-score (based on weight, height, 
age).
6. User get the result : reminder/recall of immunization and nutrition status of 
their children.
7. User logout from application.

on height, weight, and age using Z-score. Therefore by using this application, parent can get information 

not only about the immunization record but also the nutrition status of their children. Moreover, the proposed 

application can actualize patient-driven vaccine communication18, beside increase parent awareness and 

participation in immunization’s provision actively. 

 

2. Design of The Application 
The immunization reminder/recall application was developed based on children personal health care 

architecture. There are two actors involved in this application, namely parent as a user and staff from hospital 

or public health institution as the administrator19.  The application’s database consists of eight tables. Each 

table saves the information or data about patient, type of immunization, reference value for Z-score, and 

type of hereditary diseases. By using this application, user will be reminded for seven types of immunization, 

namely hepatitis B, DPT (Diphtheria, Pertussis, Tetanus), Polio, BCG (Bacille Calmette Guerin), HIB 

(Haemophilus Influenzae type B), morbili, MMR (Mumps, Measles, Rubella).  

Optimal child’s growth can be measure using Z-score formula (1), where measured value is the weight 

of the child. The median value and standard deviation is taken from reference table from WHO 2016 that 

depending on child’s age. The output of the Z-score measurement is one of category of child’s condition 

(underweight, thin, normal, overweight), that describe nutrition status of the children.  

𝑍 − 𝑠𝑐𝑜𝑟𝑒 =  
𝑀𝑒𝑎𝑠𝑢𝑟𝑒𝑑 𝑉𝑎𝑙𝑢𝑒−𝑀𝑒𝑑𝑖𝑎𝑛 𝑉𝑎𝑙𝑢𝑒 𝑖𝑛 𝑡ℎ𝑒 𝑅𝑒𝑓𝑒𝑟𝑒𝑛𝑐𝑒 𝑇𝑎𝑏𝑙𝑒

𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝐷𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑅𝑒𝑓𝑒𝑟𝑒𝑛𝑐𝑒 𝑇𝑎𝑏𝑙𝑒
           (1) 

Category of child’s condition is determined by heredity diseases and the use of formula milk. There 

are four heredity diseases that can influenced child’s growth, there are pneumonia, TBC (tuberculosis), HIV 

(Human Immunodeficiency Virus), and diarrhea. 

 

3. Result and Discussion 
The proposed application is developed using XAMPP as a web server and MySQL as a database server. It 

can be run on Android smartphone which use KitKat version 4.4 or above as the operating system. 

 

3.1.  Interface and Usage Procedure of The Application 

This application consist of front end side for patient and back end side for staff from hospital or public health 

institution. The front end side there are some menus, like menu to measure child growth, menu to adjust 

reminder/recall, and menu ‘how to use’ the application. Figure 1(a) and 1(b) are the example of some front 

end interface that can be viewed on the patient’s smartphone screen. Figure 1(c) is shown the usage 

procedure of the application for user. Figure 2 is describe the architecture of the application.  

 

 

 

 

 

 

 

 

            (a) Home Page           (b) Diagnose Result Page    (c) Usage Procedure 

 

Figure 1. Interface and Usage Procedure of The Application 
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Figure 2. Application Architecture 

 

3.2.   Application Testing 

The application is tested using the black box and white box methods. White box test is done by the developer 

to check that all functions in the application work as expected. Black box test is done by distributing 

questionnaires using five Likert’s scale to twenty parents that have children under five years old as the 

participants. Table 1 shows the summary of the questionnaires result. 

 

Table 1. Summary Result of Black Box Testing 
No Description Strongly 

Dis-agree 

Dis-agree Doubtful Agree Strongly

Agree 

1 Clarity of diagnosis result   4% 82% 14% 

2 Ease of accessing application features   2% 70% 28% 

3 Ease of understanding how to use the app   8% 58% 34% 

4 All features in the app runs well   28% 54% 18% 

5 User interfaces of the app are attractive  2% 2% 68% 28% 

6 Clarity of text, symbols, and pictures used in the app   2% 64% 34% 

7 App provide informative information   8% 52% 42% 

 

 

4.  Conclusion  
In this paper we propose prototype of immunization reminder/recall application that can be used as a tool 

to improve public health services. Feature to calculate nutritional status of the child using Z_score that 

equipped with proper nutritional treatment become the main advantages of this prototype. Testing result of 

this prototype also shown that the application is user friendly and easy for user to accessing all the available 

features.  

For future works, this application can be developed to be equipped with some other features related 

with children health, like personal online consultation with professional health care, and feature to manage 

healthy diet and proper medicine for sick children. 
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The objective of this study is to measure user experience (UX) of The General Directorate of Christian Community 

Counseling (GDC3) website in Indonesia. We used metric PULSE (Page View, Uptime, Latency, Seven-Day active 

user, and Earning) and metric HEART (Happiness, Engagement, Adoption, Retention, and Task Success) to measure 

the perspective of website and user, respectively. The result of this study shows that the UX level of the GDC3 website 

is 3.12. This study also reveals how the correlation between the perspective of website and user affect the usefulness 

of the GDC3 website. 

 
Keywords: assessing, usability, user experience, PULSE, HEART 

 

 
1. Introduction 

The General Directorate of Christian Community Counseling (GDC3) has been using information 

technology such as a website to perform its function to guide the Christian community in Indonesia. Since 

it was introduced a few years ago, the website has played an important role as a medium that support the 

GDC3 vision to create an ethical, intelligent, prosperous and value diversity society. However, the user 

experience (UX) level of this website has never been measured. It is widely known that the UX level is an 

important indicator in assessing the existence of a website. By measuring the UX of the website, we can get 

information about the level of websites to provide services to meet customer needs. In this work, we 

measured the UX level of the GDC3 website by employing metric PULSE and HEART. Based on the 

measurement and analysis results, we provide some suggestions to improve the quality of the GDC3 website. 

 
2. User Experience (UX) 

According to Hassenzahl1, User Experience (UX) is an appropriate method to measure the quality of a 

product, including a website. This statement is supported by the ISO 9241-210: 2010 standard (en), which 

emphasizes the human-centered design approach for interactive systems2. In general, the UX is defined as 

a perception and response that appears before, during, and after using a product, system or service. It 

involves emotions, beliefs, tastes, perceptions, physical and psychological responses, behaviors, and 

fulfillment. There are two main factors that affect the UX, before, during and after using a product, namely 

quality of products and the basic needs of users 3. The quality of a product is determined by utility, usability, 

visual appeal, and hedonic quality of the product. Whereas the basic need of user is determined by 

relatedness, influence/popularity, stimulation, competencies, security, and autonomy. 

According to studies of Human-Computer Interaction (HCI), there are three important components of 

the UX, namely emotion, motivation, and reflection4. In order to measure the UX, those factors should be 

identified either directly or indirectly. Typically, there are two frameworks or metrics that can be used to 

measure UX level, namely PULSE and HEART. According to Rodden5, PULSE metric consists of five 

factors, i.e. Page view, Uptime, Latency, Seven-day active user, and Earning. Similarly, HEART metric also 

consists of five factors namely Happiness, Engagement, Adoption, Retention, and Task success. 
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3. Method 

In order to measure the UX, we use three factors from PULSE metric (Uptime, Latency Time, and Earnings) 

and three factors from HEART metric (Happiness, Engagement, and Task Success) as the variables. Other 

factors are not employed because they are not directly related to the measurement of the UX level of the 

website. In our research, Uptime and Latency factors are used to find out how often users visit the website. 

These two factors are combined and became one variable called variable Cost (C). Earning factor is used to 

determine the benefits that users get and become variable Benefit (B). Happiness factor is used to measure 

user satisfaction and become variable Satisfaction (H). Engagement factor is used to measure user 

engagement with the product and become variable Engagement (E). Task success factor is used to measure 

efficiency and effectiveness of the website and become variable Task success (TS). 

We measure the UX level by creating a questionnaire that consists of the above-defined variables in its 

statements. There are eighteen statements in the questionnaire after performing validation and reliability 

test. The questionnaire has five Likert scales, where ‘1’ stands for ‘strongly disagree’, ‘2’ stands for 

‘disagree’, ‘3’ stands for ‘neutral’, ‘4’ stands for ‘agree’, and ‘5’ stand for ‘strongly agree’. There are 80 

participants involved in this research. Table 1 shows the demographic data of the participants.  

The data obtained from the questionnaire were converted from nominal to interval value. After that, the 

interval data is processed statistically to find the mean and standard deviation. The mean value obtained 

from this calculation indicates the UX level of the website. In order to determine the main factors that affect 

the UX level of GDC3 website, we performed two correlation test. First, the correlation between product 

and UX, and second, the correlation between users and UX. 

 

Table 1. Data of participants  

 

 

 

 

 

 

 

 

 

4. Result and Discussion 

The results of statistical calculation for five UX variables are shown in Table 2. 

 

Table 2. Mean and Standard Deviation of five UX variables 

Variable C B H E TS 

Mean 3.10  3.12 3.12 3.16 3.10 

Std. deviation 0.64 0.68 0.78 0.70 0.69 

 

As can be seen from Table 2, the mean value of those variables is almost the same. The average mean value 

of all variables is 3.12 which indicates the UX level of the GDC3 website is slightly above moderate. The 

standard deviation between 0.64 and 0.78 means that the data distribution of each variable on the average is 

still in normal category. Seeing the vision carried by the GDC3, the UX level of its website need to be 

improved. Improvement can be done by replacing the content and layout of the website. The contents of the 

website should consist of information that lead to the realization of GDC3 vision. The information about 

ceremonial activity should not be the main content of the website. The website also need to have an 

interesting layout because it will affect the efficiency and effectiveness of the website.  

According to Maia6, the UX occurs when users engage with unforgettable events. The engagement 

variable is influenced by the product, the better the product the higher the engagement level. If the product 

is good then the engagement variable level is high. This will increase the happiness variable level. Variable 

task success needs to be formed through a good product, which is to form an effective and efficient product. 

The Task Success variable can be used as an opening for other variables to improve the UX level. That 

Types of participants Amount Percentage 

Man 52 65% 

Woman 28 35% 

Lecturer 12 15% 

Student 68 85% 

< 25 years old 14 17.5% 

> 25 years old 66 82.5% 
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means is if variable Task success increase, then the variables Effort, Benefit, Happiness, and Engagement is 

going to increase. 

The strategic step that should be done by GDC3 to improve UX is to transform the strategic plans into 

technical procedures. Through strategic plans and key performance indicators, the GDC3 websites should 

contain church community data management and Christian school data management. The goal of the GDC3 

vision is the church community and the Christian educational groups. The programs undertaken by church 

and Christian school communities reflecting the GDC3 vision need to be communicated through the GDC3 

website.  

Here, we suggest two things to improve the quality of the GDC3 website. First, the view of the website 

should be made simple and interesting, for example, the headline can be put on one page. According to 

Santoso7, website users want a simple, useful, and tangible interface. The main page or headline of the 

website contains images relating to the performance of GDC3 or descriptions relating to a growing religious 

or diversity issue. Information that is not related to headline can be placed on other sub menus. Second, the 

contents should be adjusted to the needs of user. It is possible that the website has a two-way communication 

facility between the user and GDC3 as the information provider. 

The second statistical test was correlate test. There were two correlations, first was correlation between 

product perspective and the UX level. The second one was correlation between user perspective and UX 

level. The correlation result shown in table 3. 

The results of correlation test are shown in Table 3. 

 

Table 3. Correlation between product and UX, and correlation between user and UX 

 UX 

Product (C and B) 0,798 

User (H, E, and TS) 0,946 

 

The correlation between products with the UX level shows the number 0.789. This number in 

correlation indicates a strong relationship category. While the correlation between users with UX level 

shows the number 0.946. This number in correlation indicates a very strong relationship category. For the 

GDC3 website the relationship between users with UX level is stronger than the relationship between 

products with UX level. To increase the UX level, the variables that need to be improved are the Happiness, 

the Engagement, and the Task Success variables. 

 From the GDC3 website it can be learned that website design should be designed as a strategic medium 

to achieve organizational goals. The first and foremost thing to consider is designing website as per user 

requirement. To meet this requirement, the website needs to design an interactive website. 

 

5. Conclusion 

From UX website level 1 to 5, GDC3 website occupies level 3. The GDC3 website simply provides the 

user with the necessary needs. Fulfilling the level of user needs of the website gives an impact of increased 

user experienxe level of the website. The higher of fullfilment needs level of website user, the higher the 

level of user experience of GDC3 website. 
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Lighting in the train includes many different types of lighting such as general lighting, sleep lighting, and reading 

lighting. This paper conducted the survey and measurement of those several types of lighting in the executive 

Sembrani train, PT KAI which compared to the standard and lighting simulation to obtain appropriate lighting 

condition for the passenger carriage wagon. The average illumination measurement for general lighting exceeds the 

standard with the result of 650.95 lux which need to be decreased to reduce power consumption, while the 

measurement of reading light need to be increased twice to meet the standard requirement. 

Keywords: LED strip train lighting, general lighting, reading lighting, energy efficiency 

 

1. Introduction 

Train lighting is one of the important passenger facility. Lighting in the train includes general lighting, sleep 

lighting, reading lighting, toilets lighting, emergencies lighting, together with the lighting for circulation 

space, generator room, restoration, dining and kitchen wagon. This paper provides an overview of the 

lighting inside the train carriages which includes general lighting, emergency lighting, and reading lighting. 

General lighting illuminates the entire space in the train when the passengers are not sleeping. Usually the 

general lighting is dimmed or switched off for sleeping time. Passengers can use the reading lighting for 

reading. Emergency light should automatically turn on in emergency. The purpose of emergency lighting 

is to ensure that people can move safely in the event of power failure and they should be able to see clearly 

the emergency exit and evacuation route instructions from their seats.1 Emergency lighting system failures 

and low levels of illumination during the accidents have been reported as the cause of confusion and as a 

contributing factor for the injuries and victims.2 

Currently, the train lighting for passenger carriages mostly uses tube lamps (TL), such as T8 or T12 

type, which are arranged in a long row using acrylic lid.3 The current technology has proposed the use of 

light-emitting diode (LED) lights. The LED light is famous for the energy efficiency, long-lasting life, and 

easy to apply. In train lighting system, the use of LED lights can be integrated with a smart system for a 

comfortable transportation systems and also provide a significant reduction of the maintenance cost. Also, 

it can be implemented for both outdoor and indoor lighting. The use of LED lighting reduce the energy 

consumption over 50% with a lifecycle 5 to 6 times longer, and the cost savings can be up to 70% of their 

lifetime. Furthermore, LED lights for train lighting offer the benefits of reduced environmental impact.4 

This is in accordance with the research on energy consumption, investment cost, and CO2 gas generated 

from LED lamps which compared to the non-LED or conventional lamps to reduce Greenhouse Gases / 

GHG.5  
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2. Experimental Details 

The measurement was taking place on a reserved train in a parking mode at the railway station warehouse 

of PT Kereta Api Indonesia (PT KAI). The train name is Sembrani, an executive train with a capacity of 

300-400 seats and each carriage consists of 50/52 seats. The passenger carriage wagon was the work of PT 

INKA, while the LED lighting for the general lighting was the work of PT Kreasi Mustika, and the LED 

modules and drivers were the product of PT Philips. 

The type of the lighting system and its location are: 1. General lights, using semi direct luminaires 

system mounted with recessed system in two long rows; 2. Emergency lights, using 3 LED strips, one light 

strip is mounted in the center of the general lights and one light strip at each corner of the passenger carriage; 

3. Reading light, located above the center of each passenger seat with a direct luminaire light which consist 

of 2 LED lights, one light for each seat. Reading light is installed with recessed system. The lighting and 

lights location is illustrated in Figure 1. 

The measurements were conducted at night, using a Luxmeter instrument to measure the average 

illuminance in the passenger carriage wagon. The measurement was done in 3 lighting conditions, first, 

using only general lights. The results are shown in Figure 2. Second, the general light was off and the sleep 

light was on. One reading light was on, and then two reading lights were turned on together.  

 

3. Results and Discussion 

3.1. Analysis for general lighting 

The result of general light shows that the average illuminance value (Eav) = 650.95 lux, minimum 

illuminance (Emin) = 330 lux, and the maximum illuminance (Emax) = 1086 lux (see Figure 2). The magnitude 

of uniformity (u0) = 0.3. The simulation result for general lighting is shown in Figure 3. It shows that Eav = 

722 lux, Emin = 260 lux, Emax = 1094 and u0 = 0.361. The light used for general lighting in the passenger 

area is 50 LED Strip lamp, 1400 lumens, 13 W. The dimension of the passenger train area is 15.5 × 3 m. 

The measurement and the simulation results have a slightly different illuminance, indicating that the LED 

light is very good, since more than 90% of the light is illuminated. However, the results of this measurement 

exceed the standard for the circulation area. The illuminance of the circulation area in the train is equivalent 

to the working space where simple visual tasks are performed with 100 lux to 200 lux.6 Therefore, the flus 

luminous light (in lumen unit) should be reduced to more than 50% for energy efficiency, while the number 

of the lights should be kept the same, as it is already in accordance with the size of the train wagon. 

 

3.2. Analysis for reading lighting 

The reading light measurement with one reading light on gives a result of Eav = 178.4 lux, Emin = 145 lux 

and Emax = 231 lux. While the measurement of 2 reading lights provides Eav = 281,22 lux; Emin = 176 lux 

and Emax = 409 lux. These results informs that the average illuminance for reading lights (178.4 lux) is 

smaller than the standard reading light, which is 300 lux.6,7 In this case, the luminous flux of the LED light 

for the reading light should be increased twice which equal to the measurement of 2 reading light with an 

average illuminance of 281.22 lux. 

 

3.3. Analysis for Emergency Lighting 

The result of emergency lighting is shown in Figure 4, which provides Emin = 3.5 lux, Emax = 17.6 lux, and 

uniformity 0.20. The results are the combination of emergency light and sleep lighting. Preferably, the sleep 

lighting should be turned off. However, the sleep lighting could not be turned off because the default setting 

for the sleep lighting is always on for security reason to protect the passengers and their properties from 

criminal action. It means that the sleep lighting also serves as a security lighting. Prior to the installation of 

the lights on the train carriage, a lighting design for the carriage was performed. The design was realized 

using Dialux software based on the size of the wagon, the luminaire, and the type and specification of the 

lights to be used and their installation procedure. The simulation results with 50% dimming is provided in 

Figure 5. The illumination measurement on floor obtained Emin 11 lux, Emax = 42 lux and uniformity 0,26. 

While the measurements of the illumination on wall gave Emin = 5.53 lux, Emax = 110 lux, uniformity 0,025. 

The results of the simulations and the measurements are in accordance with the recommendation of 

BS EN 1838: 2016 4.2: call for a minimum of 1 lux on the center of the escape route for normal risk. A 

uniformity ratio of 40: 1 maximum to minimum must not be exceeded. This illuminance must be provided 
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for the full duration and life of the system. 50% of the illuminance must be available within 60 second of 

supply failure. 

  

4. Conclusion 

In conclusion, the average illumination for general lighting is 650.95 lux which exceeds the standard. 

Therefore, the flux luminous lights should be reduced, because the passenger circulation area in the train 

carriage wagon needs only 100 lux until 200 lux. The flux luminous for the reading lights should be 

increased at least twice from the current condition, because the average illuminance does not match with 

the recommendation that is at least 300 lux. In emergency condition, the simulation result shows that the 

minimum illuminance on floor is 11 lux with uniformity 0,25. Similarly the measuring results come with 

Emin 3.5 lux and uniformity of 0.2 which is in accordance with the recommendations. This lighting condition 

allows the passenger to clearly see the emergency execution instructions and the direction of the evacuation 

path. 
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Figure captions 

Figure 1. Lighting in the ‘Sembrani’ train passenger carriage wagon. 

Figure 2. Measurement Results of General Lighting in Passenger Carriage Train Wagon. 

Figure 3. The Lighting Simulation of General Lighting in Passenger Carriage Train Wagon. 

Figure 4. Measurement result of emergency lighting together with indirect lighting as the sleep lighting. 

Figure 5. Simulation result of emergency lighting. 
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Figure 2. Setyaningsih et al. 

 

 

 
Figure 3. Setyaningsih et al. 

 

 
Figure 4. Setyaningsih et al. 
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Dimmable driver system of LED train lightings can provide a higher level of comfortable to the passengers because 

the level of illumination can be adjusted. However, dimmable LED driver can generate high conducted emission (CE) 

noise through mains terminal that can interrupt the performance of electronic devices connected to the same mains 

network. This paper investigates frequency spectral properties of conducted emission of LED train lightings with 

dimmable driver. Correlations between level of illumination, power consumption, and conducted emission spectrum 

are analyzed and presented. 
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1. Introduction 

Nowadays, LED (Light Emitting Diode) lightings are widely used in the various sectors. LED lightings 

have many advantages, such as more homogeneous in radiance spread, clearer in illumination and more 

efficient. LED lightings have approximately 50% energy saving because no filament used and only few 

electrics power converted to heat energy1. LED lightings also have longer lifetime compared to fluorescent 

lamps with filament. In recent years, LED lightings utilization is increasing significantly in the 

transportation sectors especially on passenger trains. Despite of having many advantages, LED lightings 

also generate unwanted electromagnetic noise. Electromagnetic noise is originated from the high frequency 

switching of LED driver systems. Therefore, Electromagnetic Compatibility (EMC) test become important 

for the reliability of LED improvement2.  

The function of dimming system is to adjust light intensity and to reduce energy consumed by LED 

lightings3. Electromagnetic emission on LED lightings propagate through mains network, so this noise will 

disturb other nearby electronic equipments. Most of LED lightings have to comply with standard regulation 

such as in FCC CFR 47 section 15 and CISPR 15 standard4. One of EMC requirements is CE test.  

There are several researches were carried out related to conducted emission of electromagnetic waves 

on LED lightings. The conducted measurement refers to CISPR 15 standard5,6,7. The measurement result is 

compared with the standard and is found that exceedingly high level of CE noise is caused by high frequency 

switching of LED driver. 

The simplest method to drive LEDs is by connecting them in series with a current limiting resistor. 

This passive method requires the lowest cost and is free from harmonic distortion and electromagnetic 

interference. While it is widely used in very low power applications, it is deemed unattractive in higher 

power applications because a lot of energy is wasted in the resistor. Another passive current limiting method 

that is more efficient and also EMI-free can be achieved by using inductors8. However it has a drawback 

that the inductor is bulky since it is operating in low frequency (50/60 Hz). 

Modern LED drivers nowadays employ high frequency (50 kHz – 1 MHz)9 switching method, which 

offers high efficiency, smaller size, and dimming feature. There have been proposed numerous switched-

mode LED driver topologies, such as buck-boost, SEPIC, fly-back, and many other variations and 

combinations of them. They can be classified into three categories, i.e. one stage, two stage, and three stage 

mailto:imamjgj@gmail.com
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converters. One stage converters provide the main function of output current regulation, while the two stage 

converters add power factor correction (PFC) features. Three stage converters, which are based on the two 

stage converters, further add even current sharing and dimming features in multi LED strings applications. 

Each design has its own advantages and disadvantages in terms of cost, size, lifetime, safety, energy 

efficiency, power handling, output stability, total harmonic distortion, as well as electromagnetic 

interference (EMI). 

On LED lightings with dimming system, the rate of power consumption will be different depending 

on light intensity emitted by the LED lamp. In this case, the amount of electromagnetic noise generated is 

also likely to be different. Based on description above, it is necessary to conduct research about the 

characteristic of electromagnetic noise from conducted emission on LED lightings with dimming system. 

This paper aims to present a conducted emission spectrum characteristic of LED lightings with various 

dimming configurations. In this study, measurement of CE were conducted and presented in the frequency 

range from 9 kHz up to 30 MHz referring to CISPR 15:2013 standard.  

 

2. Experimental Details 

In this paper, the LED lamp sample is a passenger train LED lighting that use 36W constant current type 

driver. The measured variables are illumination level (lux), power consumption (watt) and conducted 

emission spectrum. The light intensities were measured at 160 cm from the surface of lamp perpendicular 

to the position of LED lamp. Conducted emission measurement was performed with illumination level 

variations of 268 lux, 303 lux, and 334 lux. Illumination levels from LED were measured by RS 180-7133 

light meter.  Power (watt) data that were displayed on GW Instek APS 1120a regulated power supplies also 

were recorded at the beginning of each CE test. Based on CISPR 15:2013 LED lightings for the interior 

lighting of ships and passenger rail vehicles are considered as indoor lighting equipment and the relevant 

clause 5.2 is applied. Spectrum of CE signal was measured at the mains terminals of the LED lamp. Based 

on CISPR 15:2013, the LISN (Line Impedance Stabilization Network) and the LED lamp were positioned 

0.8 m ± 20% apart and were connected by the bundled two-wire power cables of 0.8 m long.  

 

Table 1. CE Limits at Mains Terminals 

Frequency Range Limits dB (µV)a 

Quasi-peak Average 

9 kHz to 50 kHz 

50 kHz to 150 kHz 

150 kHz to 0.5 MHz 

0.5 MHz to 5.0 MHz 

5 MHz to 30 MHz 

110 

90 to 80b 

66 to 56b 

56 

60 

- 

- 

56 to 46b 

46 

50 

a. At the transition frequency, the lower limit applies. 

b. The limit decreases linearly with the algorithm of frequency in the ranges 50 kHz to    

150 kHz and 150 kHz to 0.5 MHz. 

c. For electrodeless lamp and luminaries, the limit in the frequency range of 2.51 MHz 

to 3.0 MHz is 73 dB(µV) quasi-peak and 63 dB(µV) average.  

The CE spectrum was measured by Advantest U3741 spectrum analyzer. Then the quasi-peak data were 

measured using Teseq SCR 3501 EMI receiver. Measurement arrangement layout is described in Figure 1. 

This measurement result is then compared against the standard limit. The limit of the mains terminal 

disturbance voltage or CE for frequency range 9 kHz to 30 MHz are given in Table 1. 

 

3. Result and Discussion 

Frequency spectral resulted from CE test are shown in Figure 2. The red line in the Figure 2 and 3 is the 

limit of Quasi Peak level and the pink line in the Figure 2 is the limit of average level. Conducted emission 

spectrum at frequencies 9 kHz up to 30 MHz shows that there is no signal which has CE disturbance level 

above the standard limit and it means this tested LED lamp complied with CE clause of EMC standard. At 

the frequencies from 150 kHz up to 1 MHz, it is shown a figure of switching effect caused by the LED 

driver. Figure 3 and Table 2 describe the phenomena specifically at frequencies from 0.0664 MHz up to 

0.0953 MHz.  
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By comparing the signal with different illumination level at Figure 3 and Table 2, we find at frequency 

0.0664 MHz the level of CE disturbance voltage rises up from 39.9 dB(µV) up to 46.8 dB(µV) as effects of 

increasing in illumination level from 268 lux up to 334 lux. From the spectrums we can also find by 

increasing the illumination level from 268 lux up to 334 lux caused one of the peak frequencies shifted from 

0.0953 MHz to 0.0833 MHz and their quasi-peak level of CE disturbance voltage also increase from 54.8 

dB(µV) up to 57.8 dB(µV).  

 

Table 2.  Power consumption, frequency and disturbance voltage level of the LED lamp                                        

with dimmable driver, measured at line-to-ground coupling 

Illumination level 

lux 

Power 

Watt 

Frequency 

MHz 

Level QP 

dB (µV) 

Level Peak 

dB (µV) 

1st peak (at frequency 0.0664 MHz) 

268 22 0.0664 39.9 50.4 

303 25 0.0664 42.9 56.6 

334 29 0.0664 46.8 58.5 

2nd peak (shifted frequency) 

268 22 0.0953 54.8 63.2 

303 25 0.0851 55.4 65.1 

334 29 0.0833 57.9 69.4 

Increasing level of CE caused by rising of illumination level can be explained by the fact that CE 

disturbance level is proportional to power consumption. The LED power consumption measured at the 

mains input as shown in Table 2 was indirect indication of DC current consumption at the LED chips. Since 

the driver used in this sample LED lamp is constant current driver type, the level of DC current changes 

along with the set point adjusted by dimming control. The DC current was proportional to the switching 

current in the driver. Higher switching current caused higher common mode noise source that coupled to 

the ground system, and it was shown as CE spectrum. In terms of switching frequency, switched-mode 

drivers can be categorized in two major classes, i.e. fixed frequency and variable frequency10. In the fixed 

frequency method, output current regulation is done by varying the duty cycle, which is the switching ON 

state duration in each cycle. On the other hand, the variable frequency method regulates the output current 

by keeping the ON state duration constant but changing the repetition rate, and thus varying the switching 

frequency. In this measurement, frequency shift occurrence is possibly caused by the variation of the 

switching frequency of the LED driver. 

 
4. Conclusion 

Due to the nature of high frequency switching, switched-mode drivers inherently generate electromagnetic 

emissions that need to be paid attention of in the design phase so that they can comply with the relevant 

EMC standards. The LED lamp with dimmable system driver provides different CE spectrum profile when 

illumination levels increase/decrease. Increasing illumination level will increase the CE disturbance voltage 

at one or more frequency. 
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Figure captions 

Figure 1.  Schematic arrangement of Conducted Emission test 

Figure 2. Conducted emission frequency spectrum 0.009 MHz up to 30 MHz 

Figure 3.  Comparison conducted emission spectrum at when LED set to 268 lux, 303 lux and 334 lux 
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Figure 3 Sudrajat et al. 
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In order to characterize electromagnetic compatibility performance of railway LED lightings, knowledge about where 

interference is derived, how interference is propagated and distributed are needed. Such information is very useful to 

enhance railway LED lightings, so that they comply with EMC standard requirements. Interference mapping is 

required to determine the steps needed to minimize the interference generated from the device. This paper focuses on 

mapping interference which is produced by LED lights for use on train passenger coaches. From the interference map, 

it is clearly shown that interference of LED light is not only radiated by the LED driver but also propagated on the 

cables and LED circuit. 

Keywords: electromagnetic interference, interference mapping, train LED lighting 

 
1. Introduction 
Nowadays, light emitting diodes (LEDs) are becoming increasingly popular for use in various applications, 

such as home lighting, street lighting, vehicle and train. LED lights increase energy saving due to the use 

of low power1,2, high efficiency, low maintenance and reduce CO2 emission3. LED is financially viable 

because payback occurs before ending the lifespan of the LED luminaires themselves4. LED lamp 

application is increasing slightly in the transportation sectors especially on passenger train. Important 

aspects for the passenger train like low power consumptions and high quality illumination level can be 

fulfilled by LED lamp.   

Even though the LED lamp has a lot of advantages, there are several disadvantages caused by LED 

lamps mainly electromagnetic noise. Switched-mode driver of LED lamp may introduce fundamental and 

harmonic frequencies that are emitted through conducted and radiated mechanism2,5,6,7. The mechanism 

causes severe problems in form of electromagnetic interference (EMI) can disturb the operation of 

electronic devices and systems around them. As a result, performance of LED lamp may not comply with 

regulation and standards of electromagnetic compatibility (EMC). 

CISPR 15 includes LED devices in the scope of this standard for protecting radio services against EM 

noise8. Interference measurement requirements are not only conducted emission but also radiated 

emission8–10. A simple way to determine the noise source of the LED lamp is by mapping the interference. 

This method is used to identify sources of interference and predict interference type. 

 

2. Experimental Details 
Mapping the electromagnetic interference (EMI) field on the LED light was made by measuring and 

plotting the contour of EMI level around the LED diver before and after integrated into the LED lighting 

system. LED driver of constant current 30W 0.4A 80V 230V and 4 set of LED strip 2ft 1550lm I-nom 

330mA was used in the experiment. The steps of mapping interference are grinding measurement area, 

measuring the EMI level at each grinding point, frequency selection of EMI with higher level, plotting the 

contour of EMI level at the selected frequency and overlaying contour on the device image to produce 

interference map. The EMI level was measured at frequency 5 to 300 MHz using Aaronia near field sniffer 

probe that is integrated with a spectrum analyzer, preamplifier, and computer as shown in Figure 1. 
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Interference map was analyzed to know how the interference is propagated. The type of interference that 

will be likely detected in actual EMC test was also analyzed. EMC testing was carried out in accordance 

with the standards CISPR 158 to compare the interference map analysis with the actual EMC test result. 

The performed EMC tests are radiation emission and conducted emission testing. The test methods and the 

test systems are made in accordance with CISPR 158,11 standard terms and conditions. 

 

3. Results and Discussion 
The acceptable level of electromagnetic emission is limited by standard so as not to interfere with the 

performance of surrounding devices. Identifying source and spread of interference generally help to solve 

electromagnetic compatibility problems. The LED driver is the main source of interference in the LED 

lighting system. The switching circuit is the main sources of interference of the LED driver. It produces a 

large pulse, wide-band, and rich harmonics that could be transferred conducted via cable and radiated in 

the air to a neighbor circuit. The EMI measurement in interference map found that the LED driver used in 

this experiment was generated high EMI around frequency 6.479 MHz, 10.444 MHz, 21.289 MHz and 

40.772 MHz.  

Interference maps that have been created based on EMI measurement results have provided information 

on distribution and propagation of interference. Interference map of the LED driver as shown in Figure 2 

indicates that EMI is dominantly transmitted around the LED driver at 40.772 MHz and almost dominantly 

propagated to input cable (AC line) in frequency 6.479 MHz, 10.444 MHz, and 21.289 MHz. Interference 

map of the LED lighting system in Figure 3 also showed that EMI also comes out from the LED driver and 

transmitted surround LED driver. EMI spread out around LED driver and some of them propagated around 

driver input (AC line) and driver output (LED strip).  

EMI at frequency 40.772 MHz is more predominantly transmitted surround the driver as shown in 

Figure 3. Such emissions are measured as interference in the radiated emission test at frequency 30 MHz 

to 300 MHz which is required by CISPR 15. Standard requires radiated emissions (interference) to be 

measured using a receiver that has a quasi-peak detector (QP) and measurements made on vertical (V) and 

horizontal (H) polarization. The EMI level should not exceed the QP limit in electric field unit (dBuV/m).  

Interference propagation at frequencies 21.389 MHz, 10.445 MHz and 6.479 MHz via input cables 

(Figures 2 and 3) appears in conducted emission measurement as interference at AC power input line LI 

and also line N. This conducted interferences are detected in the conducted emission test that measured in 

form electric voltage disturbance (dBuV) at frequency range 9 kHz to 30.MHz which is required by CISPR 

15 as showed in Figure 6. The conducted EMI level should not exceed the QP limit measured using a quasi-

peak detector and AV limit when EMI measure using an average detector.The conducted EMI problem is 

usually fixed by filtering with capacitors and inductors. Nevertheless, the interference propagation on these 

three frequencies is also evident at the driver output to the LED path as shown in Figures 2 and 3. Although 

the standard only requires conducted emission testing to be performed only on LED lighting input (AC 

lines), the interference propagation of the LED pathway is also worth noting. It is worth noting because 

radiated interference problems can be due to antenna-like lines formed by the device's lines or cabling12,13. 

 

4. Conclusion 
In conclusion, mapping interference distribution of trains LED lighting could show that interference from 

the LED driver is not just radiated from the source but also propagated on the cable and LED circuit. 

Interference propagating through the input cable leads to conducted interference. Interference is 

propagating surrounding LED driver and also through the output cable may leads to radiated interference. 
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Figure Caption 
Figure 1. Interference mapping measurement setup 

Figure 2. Interference map of LED driver. 

Figure 3. Interference map of LED light systems  

Figure 4. Radiated emission test result of LED lightning at frequency 30 MHz - 300 MHz  

Figure 5. Conducted emission test result of LED lightning at frequency 9 kHz to 30 MHz 
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This study discusses the analysis of electromagnetic field characteristics of Light Emitting Diode (LED) lamp. The 

LED electromagnetic field characteristics measurements are done in two stages: radiated emission (RE) measurement 

and conducted emission (CE) measurement. The measurements were performed on several types of LED lamps 

installed for the passenger train. In this research, it is found that LED lamp has the highest RE level at 30-70 MHz 

frequency range. In conducted emission measurement shows that each LED lamp has the highest CE level at 

frequency range 150 kHz-0.2 MHz 

Keywords: LED, characteristics, electromagnetic, train. 

 

1. Introduction 

In recent years, the Indonesian government through the ministry of energy and mineral resources (ESDM) 

intensively encouraged energy-saving programs to the community. Saving or efficiency can be done in two 

ways, i.e. energy efficiency by reducing electricity consumption and cost efficiency by reducing electricity 

bill1. In Indonesia, about 21% of the average consumption of electricity is for lighting. One of alternative 

lighting efficiency is the use of Light-Emitting Diode (LED) lightings technology2. 

To improve the lighting quality and safety of passenger trains, PT Indonesia Kereta Api (PT INKA) 

has made a transitional shift of LED lightings in railway passenger train. The use of LED lightings will 

reduce energy costs significantly because it uses less energy than other types, in addition, to be more 

durable. In addition, it will reduce maintenance costs for lamp replacements, reduce electricity costs, and 

reduce waste for light products. 

However, although today’s LEDs are capable of long life, and delivering high light output levels with 

very little power consumption, most need to be paired with a drive circuit to provide constant current 

sourcing to operate in our homes and offices, and that’s where the problem comes in. These switching drive 

circuits operate at increasingly higher frequencies, and in order to maintain the highest efficiency, and 

highest LED longevity possible, they need to maintain very high slew rates. These factors contribute to the 

overall unwanted emissions from each individual lighting element, increasing the electromagnetic 

background noise. LED lightings are containing LED driver (not the actual LED lightings module) that 

emits too much electromagnetic interference3. Most of the interference may be caused by very high-

frequency emissions, typically in the 30-300 MHz range, and possibly higher4. In this study, 

electromagnetic interference measurement of LED lamps installed in the train has been done to figure out 

the characteristics from 5 types of LED lamps and to know the differences of each other. Measurements 

only include conducted emission test at a frequency of 150 kHz-30 MHz and radiated emission test at a 

frequency of 30 MHz-1 GHz. 

 

2. Experimental Details 

The stages of this study consist of a series of structured and planned activities as follows: discussion and 

observation in the field, selection the LED train lamps test sample, measurement in the Electromagnetic 

http://en.wikipedia.org/wiki/Slew_rate
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Compatibility (EMC) laboratory (conducted and radiated emission measurement) and data analysis to draw 

the conclusions. 

The LED lamps in this study as shown in Figure 1 are 30-Watt LED lamp R2M with dimming system, 

30-Watt LED lamp non dimming system, 30-Watt weatherproof (IP65) LED lamp, 9-Watt downlight LED 

lamp, 3-Watt reading and desk LED lamp. The entire LED lamps sample is produced by one of LED 

manufacturer in Indonesia and using 36W constant current type driver. 

 

3. Results and Discussion 

3.1. Radiated Emission 

The radiated emission testing involves measuring the electromagnetic field strength of the emissions that 

are unintentionally generated by the test product or test sample5. It used measuring equipment, i.e. TESEQ 

CBL6112D bilog antenna, ADVANTEST U3751 spectrum analyzer and AGILENT N9038A 

Electromagnetic Interference (EMI) receiver. The frequency range measurement is 30 MHz to 1GHz. The 

data obtained are the frequency and level of electromagnetic emission. Measurements were made in Semi-

Anechoic Chamber with the LED lamp placed on the table 80 cm, 3 m from the antenna and switched on.  

The results of the measurements can be seen in figure 3. The blue lines is the emission graph when 

the antenna at vertical polarization and the green lines is the emission graph when the antenna at horizontal 

polarization. The graphics describe that in the 30-Watt LED lamp R2M with dimming system has the peak 

of 59.071 MHz frequency with a level of 39.5 dbμV/m while the result in 30-Watt LED lamp non-dimming 

system are 34.468 MHz of the peak frequency and 26.8 dbμV/m of the emission level. By comparing to 

the 30-Watt weatherproof (IP65) LED lamp, we can see that it is lower than LED non-dimming that is 29.7 

dbμV/m of field strength level and 149.009 MHz of frequency, while the 9-Watt downlight LED lamp is 

30.7 dbμV/m emission levels and at 177.721 MHz frequency. In other hand, the 3-Watt reading and desk 

LED lamp emission graph is the highest among others that have the emission level 41.5 dbμV/m and at 

33.977 MHz frequency. The emission level is high in certain frequency range probably caused by the 

variation of the switching frequency of the LED driver. The measurement graphs show that each LED lamp 

has the highest level of frequency range 30-300 MHz and in vertical polarization of the antenna mast. 

 

3.2. Conducted Emission 

The intent of the conducted emission is to know the noise current passing out through the sample’s ac 

power cord6. The main equipment’s used are TESEQ NNB52 Line Impedance Stabilization Network 

(LISN), ADVANTEST U3741 spectrum analyzer and SCHAFFNER SCR3511 EMI receiver. The 

frequency range measurement is 150 kHz to 30 MHz. Measurements are done in a shielded chamber; the 

LED lamp is placed on an 80 cm table and switched on. 

The result of the measurements can be seen in Figure 4. The green lines are when the noise came out 

to the line phase and the blue lines is when the noise came out to the neutral phase on power cord. The 

graphics shows that the emission level emitted by 30-Watt LED Train R2M with dimming system is at the 

frequency of 0.0455 MHz with the level of 82.7 dbμV. By comparing to the 30-Watt LED lamp non-

dimming system, we can see that the peak frequency is about 0.03 MHz with the emission level close to 

90 dbμV while the 30-Watt weatherproof (IP65) LED lamp is 54.8 dbμV of emission level and 0.0459 MHz 

of frequency, also 9-Watt downlight LED lamp have the peak level of 56.7 dbμV at 0.0456 MHz frequency. 

Last, 3-Watt reading and desk LED lamp is the highest field strength among others with the highest level 

of 83.7 dbμV at a frequency of 0.1532 MHz. Reading and desk LED lamp have more complicated electrical 

wiring arrangement and no box or casing to shielded it, so problably that’s makes very high the emision 

level. The graph shows that each LED lamp has the highest level at the frequency range 150 kHz-0.2 MHz. 

 

4.  Conclusion 
Radiated emission measurement shows that the lowest emission level is 9-Watt downlight LED lamp where 

the level is 25.3 dbμV/m. While the highest emission level is 3-Watt reading lamps and desk LED lamp 

with the level of 41.5 dbμV/m. 

Conducted emission measurement, the highest emission level is 3-Watt reading and desk LED lamps 

with a level of 83.7 dbμV. In other hand, the 30-Watt non-dimming system LED lamps are the lowest 

emission with a level of 52.3 dbμV. 
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Both measurement in 3-Watt reading lamps and desk LED lamp is the highest than the others. Beside 

from the driver that the main souce EMI, the lamp is very complicated in the wiring arrangement. The 

wiring is no taping to shielded or filteres it. So the noise is spread out to the surrounding and power cord. 
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Figure Caption 

Figure 1. 5 types of LED lamps 

Figure 2. Radiated and conducted emission test setup 

Figure 3. Radiated emission graph result 

Figure 4. Conducted emission graph result 
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Design charts are relatively new method to perform probabilistic slope stability analysis rather than finite element 

method (FEM). Therefore, it is important to assess the validation of this method. In this paper, the results of 

probabilistic slope stability analysis obtained from FEM were compared to design charts. Then, statistical parameters 

of coefficient of determination (R-squared) and standard error were calculated to evaluate the correlation of both 

methods. Generally, the mean factor of safety and probability of failure obtained from FEM resemble to design charts. 

This result confirms that the design charts are valid. Therefore, for the case of simple slopes, the use of design charts 

is more recommended rather than FEM. 

 

Keywords: probabilistic analysis, slope stability, finite element method, design charts 

 

 

1. Introduction 
Finite element method (FEM) is widely used approach to perform the probabilistic slope stability analysis. 

Singh et al. has been presented the well performance of FEM-based software in calculation of the 

probability of failure of slope in the Amiyan region of India1. 

Another method for estimation of the factor of safety of slope is using design charts. Slope stability 

design charts are generally used to assess the stability of slopes with simple geometry, isotropic, and 

homogeneous soil properties2. Recently, Baker and Steward et al applied deterministic limit equilibrium 

analyses to produce their slope stability design charts3,4. The limitation of deterministic limit equilibrium 

analyses is that it only takes into account the average value of geomechanical parameters in slope stability 

analysis. Even though, spatial variability of soil properties might cause nominal similar slopes have the 

same factor of safety but different probabilities of failure5-8. Therefore, probability analysis is necessary to 

be conducted in determination of probability of failure of a slope by considering the variability of its soil 

properties. 

The study of Javankhoshdel and Bathurst was the first that proposed a series of simplified probabilistic 

slope stability design charts that having feature to estimate the factor of safety and probability of failure 

using the random variability of soil properties expressed by the coefficient of variation (COV) as inputs in 

the same chart9. These probabilistic design charts were produced using Monte Carlo simulations in 

SVSlope software package10. The slope stability analysis in SVSlope is based on limit equilibrium method 

(LEM). The probabilistic slope stability design charts proposed by Javankhoshdel and Bathurst were 

produced for two ranges of coefficient of variation of cohesion (COVc) and coefficient of variation of 

friction angle (COVφ) which were given as. COVc = COVφ = 0.1, and COVc = 0.5, COVφ = 0.2. Those 

values were selected based on the suggestions given in the research conducted by Phoon and Kulhawy11. 

Since design charts are relatively new method to conduct probabilistic slope stability analysis rather 

than FEM that has been widely used. Therefore, it is important to assess the validation of this method. In 

this paper, the results of probabilistic slope stability analysis obtained from FEM were compared to design 

charts. Then, statistical analysis is performed to evaluate the correlation of both methods. 
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2. Experimental Details 
The 5 m high slope models with six different slope angles (α = 30o, 40o, 50o, 60o, 70o, 80o, and 90o) were 

used in probabilistic slope stability analysis using FEM and design charts. In FEM modeling, triangular 

plain strain elements having six nodes were used and fixed boundary condition has been applied along the 

lateral sides and at the base of the slope models. Figure 1 shows the geometry, boundary condition and 

FEM mesh for slope model. The fixed soil mechanical properties assigned to all slope models were: mean 

unit weight μγ = 17 kN/ m3, mean cohesion μc = 7.2 kPa, Young’s modulus E = 50000 kPa and Poisson’s 

ratio υ = 0.4. Furthermore, three different mean friction angles (μφ = 20 o, 30 o and 40o) were chosen based 

on the values available in design charts. 

The probabilistic slope stability analysis for each slope model was conducted using FEM and design 

charts. Rocscience Phase2 8.0 was employed in FEM analysis. The probabilistic analysis approach used in 

this software is Rosenblueth’s Point Estimate Method. The required input parameters to perform 

probabilistic slope stability analysis using the design charts proposed by Javankhoshdel and Bathurst are α 

and μc / (μγHtanμc) where H is the height of the slope model. Simply entering the input parameters then 

mean factor of savety (FSmean), the probability of failure (Pf) for COVc = COVφ = 0.1, and the probability 

of failure (Pf) for COVc = 0.5, COVφ = 0.2 can be easily obtained. Finally, the statistical analysis was 

conducted using Microsoft Excel to compare the results obtained from FEM and design charts by using the 

statictical parameters of coefficient of determination (R-squared) and standard error. 

 

3. Results and Discussion 
Figure 2 shows the comparison of probabilistic slope stability analysis using FEM and design chart of slope 

model with α = 60o and μφ = 30 o for COVc = 0.5, COVφ = 0.2. The FSmean obtained from design chart is 

1.15. This result is close enough compared to the FSmean obtained from FEM which is 1.16. The result of Pf 

for COVc = 0.5, COVφ = 0.2 obtained from design chart is 37%. This value is slightly higher than the Pf 

for COVc = 0.5, COVφ = 0.2 obtained from FEM which is 32.96%. 

The comparison of FSmean, Pf for COVc = COVφ = 0.1 and Pf for COVc = 0.5, COVφ = 0.2 obtained 

from FEM and design charts for all slope models are shown in Figure 3, Figure 4 and Figure 5 respectively. 

In general, the mean safety factors obtained from both methods do not show significant difference. 

Meanwhile, the Pf for COVc = COVφ = 0.1 and Pf for COVc = 0.5, COVφ = 0.2 obtained from both methods 

indicate that for some slope models the probability of failures obtained from design charts are slightly 

higher than FEM. This might be happened since the method for probabilistic analysis in design chart is 

based on Monte Carlo simulation which is different with the method used in FEM that is Rosenblueth’s 

Point Estimate Method. 

Two statistical parameters including R-squared and standard error are used to assess the correlation of 

the results obtained from both methods. Based on the statistical analysis, the following data are obtained: 

R-squared of FSmean, Pf for COVc = COVφ = 0.1 and Pf for COVc = 0.5, COVφ = 0.2 are 0.9915, 0.9924, 

0.9865, respectively. Moreover, standard error of FSmean, Pf for COVc = COVφ = 0,1 and Pf for COVc = 0.5, 

COVφ = 0.2 are 0.005, 4.134, 4.664, respectively. These results indicate that results of probabilistic slope 

stability analysis obtained from FEM and design charts are having strong correlation in the analysis of 

simple slopes.  

 

4. Conclusion 
In this study, a comparative study of probabilistic slope stability analysis using FEM and design charts is 

conducted. In general, the results of simulation indicate that FSmean and Pf for COVc = COVφ= 0.1 and 

COVc = 0.5, COVφ = 0.2 obtained from FEM resemble to the results obtained from design charts. The 

statistical analysis indicates that results obtained from both methods are having strong correlation. This 

result also confirms that the design charts are valid. Eventually, for simple cases, the use of design charts 

is more convenient rather than FEM since the steps of slope modeling and running the simulation are not 

necessary. Therefore, for probabilistic slope stability analysis of slopes with simple geometry, isotropic, 

and homogeneous soil properties, the use of design charts is more recommended. 
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Figure Caption 
Figure 1. Geometry, boundary condition and FEM mesh for slope model.  

Figure 2. Comparison of probabilistic slope stability analysis using FEM and design chart of slope model 

with α = 60o and μφ = 30 o for COVc = 0.5, COVφ = 0.2. 

Figure 3. Comparison of FSmean obtained from FEM and design charts. 

Figure 4. Comparison of Pf for COVc = COVφ = 0.1 obtained from FEM and design charts. 

Figure 5. Comparison of Pf for COVc = 0.5, COVφ = 0.2 obtained from FEM and design charts.  
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Figure 3. Hutama et al. 
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Control of dengue vector Aedes aegypti mosquito is usually done by using insecticides, whether by government or 

insecticides used in the household. Household insecticides commonly used are synthetic synthetic pyrethroid such as 

d-allethrin, transfluthrin and metofluthrin. The use of insecticides in large amounts and a long time can cause mosquito 

resistant. This study aims to determine the status of Ae. aegypti mosquito resistance in Medang Tangerang against d-

allethrin, transflutrin and metoflutrin. To determine the resistance status by bioassay test method, biochemistry and 

susceptibility (WHO standard) by using impregnated paper containing d-allethrin 0.3%; transfluthrin 0.03% and 

0.0097% metoflutrin. Ae. aegypti was contacted for 10, 20, 30, 40, 50 and 60 minutes. The number of mosquito deaths 

was calculated based on the percentage of deaths at each minute to 10, 20, 30, 40, 50 and 60 and d-allethrin, 

transfluthrin and metofluthrin concentrations. The results showed that d-allethrin, transfluthrin and metofluthrin 

insecticides had 100% killing power at 60 min and 100% susceptibility test. Based on the result of the research, it can 

be concluded that the duration of 100% d-alletrin, transfluthrin and metofluthrin is 100 minutes. Ae. aegypti mosquito 

is still susceptible to d-allethrin, transfluthrin and metofluthrin insecticides. 

Keywords: resistance, aedes aegypti, susceptibility test, synthetic pyrethroid 

 

1. Introduction 

Resistance to insecticides may be functionally defined as the ability of an insect population to survive 

exposure to dosages of a given compound that are lethal to the majority of individuals of a susceptible 

lineage of the same species.1 Resistance is based on the genetic variability of natural populations. Under 

insecticide selection pressure, specific phenotypes are selected and consequently increase in frequency. 

Resistance can result from the selection of one or more mechanisms. In order to elucidate the molecular 

nature of resistance, many studies report laboratory controlled selection of different species.2-6 Furthermore, 

selected lineages, it becomes easier to separate the role of each distinct mechanism. In a more direct 

approach, the current availability of a series of molecular tools enables detection of expression of altered 

molecules in model organisms so that the effect of the insecticide can be evaluated under specific and 

controlled circumstances.7 

In this research will be tested by bioassay and biochemical resistance to determine the activity of 

esterase enzyme related to mechanism of mosquito resistance vector against synthetic insecticide pyretroid 

d-alletrin 0.3%, transfluthrin 0.03% and metofluthrin 0.0097%. In this study used insecticides type like d-

allethrin 0.3%, transfluthrin 0.03% and metofluthrin 0.0097% because the most widely used by the 

community. Compared with bioassays, biochemical resistance test results can be obtained more rapidly so 

as to detect the occurrence of resistance early, and can to determine the possibility of cross reactions with 

insecticides.8 Determination of mosquito resistance status of DHF vectors periodically is necessary to 

obtain further detection base data and monitoring the occurrence of resistance. Thus the potential 

characteristics of the occurrence of resistance can be known earlier for consideration in the vector control 

strategy. This study was conducted to determine the occurrence of Ae. aegypti mosquito resistance due to 

continuous use of synthetic mosquito repellent. If there is resistance then the next step is to replace the type 

mailto:rinapriastini67@gmail.com
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of synthetic mosquito repellent that is more effective against Ae. aegypti mosquito in order not to cause 

damage to the environment and the health of its users. 

 

2. Experimental Disease 

This research is an observational research. The research will be conducted by taking mosquito samples 

from Medang Tangerang area. Implementation of bioassay and biochemical tests conducted at Entomology 

Laboratory of Faculty of Medicine Ukrida. The population of this study was Ae. aegypti adult larvae culture 

obtained in the field allegedly inherited the nature of its parent resistance. The sample of this study was 

taken randomly as many as 25 Ae. aegypti mosquitoes adult per unit of observation.9 The mosquitoes used 

were colonized from the study site with a stomach full of blood (healthy) condition, then prepared 4-5 

WHO standard test tubes and on the tubes with red marks inserted insecticide paper (d-allethrin 0.3%; 

transfluthrin 0.03% and metofluthrin 0.0097%). In this study used 25 female mosquitoes with satiety 

condition of blood then put into test tube of red mark and exposed with insecticide for 0, 10, 20, 30, 40, 50 

and 60 minutes. A total of 25 female mosquitoes as a control were inserted into a tube containing green 

markers and equipped with paper without insecticide (solvent). After the mosquito is exposed to the 

insecticide then transferred to the holding tube with a wet towel. The bioassay test is counting the number 

of mosquitoes died due to exposure to synthetic mosquitoes at minute 0, 10, 20, 30, 40, 50 and 60. Data on 

the number of mortality obtained will be calculated as knockdown time 50 (KT50) and knockdown time 90 

(KT90). By calculating KT50 and KT90 it will get the value of Estimated Resistance Ratio (ERR) that 

determines the level of mosquito resistance. Criteria: death <80% is resistant, deaths 80-98% are tolerant 

and deaths 99-100% are vulnerable.10 The test should be repeated if there is a death in the control group of 

more than 20%. The death of mosquito is corrected by the Abbot formula (WHO standard). The value of 

resistance ratio is obtained from the calculation of the percentage of death rate of the test mosquitoes by 

treatment and compared with the still-vulnerable mosquitoes (control). The biochemical test is measuring 

the level of esterase enzyme activity, one of which is the activity of acetylcholinesterase associated with 

paralysis in mosquitoes. 

 

3. Results and Discussion 
Research data was obtained by calculating the mortality rate of test and control mosquitoes after exposure 

d-allethrin 0.3%; transfluthrin 0.03% and metofluthrin 0.0097% over 10, 20, 30, 40, 50 and 60 min. Of the 

25 mosquitoes tested, the percentage of mosquitoes that were knockdown and during holding and while 

exposure of insecticides were observed. Observation data can be seen in Figure 1. KT50 and KT90 of Ae. 

aegypti mosquito in Medang Tangerang tested with probit analysis. The probit analysis shown in Table 1. 

 

Table 1. Estimated Resistance Ratio, KT50 and KT90 against Piretroid Synthetic Insecticides 

No Insecticide KdT50 ERR KdT90 ERR 

1 d-allethrin 0.3% 30.16 1.01 49.63 1.02 

2 Transfluthrin 

0.03% 

34.22 1.15 52.66 1.08 

3 Metofluthrin 

0.0097% 

39.04 1.31 60.08 1.23 

4 Laboratorium 29.75 - 48.80 - 

 

Test susceptibility for 60 min, showing the mortality rate of Ae. aegypti mosquitoes dies entirely 

(100%) in the d-allethrin 0.3% treatment group and transfluthrin 0.03%, whereas in the metofluthrin 

0.0097%  treatment group mortality was only 90%. The results of calculation of resistance ratio value 

(ERR) for d-allethrin 0.3%, transfluthrin 0.03% and metofluthrin 0.0097% showed less than 10 (ERR <10), 

meaning that the test of  mosquitoes are still vulnerable. The nature of resistance that emerges in the early 

minutes may occur as one of the effects of persistent insecticide use by both government and society. The 

occurrence of resistance is influenced by several factors, especially the use of insecticides for a long time 

(about 2 - 20 years), and non-standard doses.11 According to WHO, there are three basic mechanisms that 

play a role in the process of resistance insecticide susceptibility to insecticides, including: increased 

insecticide toxic metabolism in insecticide with mixed function oxidase, hydrolase, esterase like 

acetylcholinesterase enzymes; changes in the sensitivity of the insides of insect bodies, in the form of nerve 
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insensitivity and intensity of the enzyme acetylcholinesterase (AChE); decreased toxic penetration 

(insecticide) to the active site (nerve and AChE) (WHO, 1980).12 Biochemical test on Ae. aegypti showed 

an increase in the activity of acetylcholinesterase enzyme in pyrethroid insecticide group (d-allethrin, 

transfluthrin and metofluthrin) compared to control, as seen in Figure 2.  

Synthetic pyretroid insecticide (d-allethrin, transflutrin and metoflutrhin) has a way of inhibiting the 

enzyme acetylcholinesterase, causing disruption to nerve activity due to accumulation of acetylcholine on 

nerve endings. The function of the acetylcholinesterase enzyme is to hydrolyze acetylcholine into choline 

and vinegar, so that when the enzyme is inhibited the hydrolysis of acetylcholine does not occur so that the 

muscle will remain contracted for a long time it will occur spasticity.13-14 At the nerve endings of the insect 

nervous system will be produced acetylcholine when the nerve gets stimulation or stimulation. 

Acetylcholine acts as a mediator or intermediate between the nerves and muscles of the flesh allowing 

electrical impulses that stimulate the muscle of the flesh to contract. After the contraction period is 

complete, acetylcholine is destroyed by acetylcholinesterase enzyme into choline, lactate and water. When 

acetyl cholinesterase not immediately destroyed then the muscle will remain contracted in a long time so 

that there will be spasms or convulsions. By using a mosquito-fueled drug made of pyrethrin, the activity 

of cetylcholinesterase enzyme is bound or crushed so that muscle spasms continue (paralysis), and the 

mosquitoes will eventually die.  

 

4.  Conclusion 
Resistance ratio values of bioassay, biochemical and susceptibility test results using d-allethrin 0.3%; 

transfluthrin 0.03% and metofluthrin 0.0097% are still susceptible to Ae. aegypti mosquitoes which can 

also be seen from ERR <10.   
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Figure Captions 

Figure 1. The percentage of Ae. aegypti mortality against exposure to synthetic pyrethroid insecticides. (a) 

0, (b) 10, (c) 20, (d) 30, (e) 40, (f) 50 and (g) 60 is the observed time of mosquito mortality 

Figure 2. The average activity of acetylcholinesterase enzyme in Ae. aegypti group of synthetic pyrethroid  

insecticide treatment. (d) d-allethrin, (t) transfluthrin, (m) metofluthrin 
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Figure 1. Susilowati et al. 

 

 

 
 

 

Figure 2. Susilowati et al. 
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Manufacturing Enterprises play significant roles to the development of economic in Indonesia. Since the announcement 

of ASEAN Economic Community in 2015, the challenges for increasing their competitiveness through efficient and 

effective supply chain collaboration is in demand. This study aims to identify enabling factors that influence supply 

chain collaborative relationship, and the impact of such collaboration on firm’s performance. Literature studies show 

that dependence, commitment, trust and communication play certain roles on supply chain collaboration. Moreover, 

the effect of supply chain collaboration on firm’s performance is also conceptualized.  

 

Keywords: enabling factors, supply chain collaboration, firm performance 

 

 
1. Introduction 

Manufacturing Enterprises play significant roles to the stability of Indonesian economic. By 2016, 

manufacturing sector has dominantly contributed to the development of Indonesian Gross National Product. 

However, many challenges have to be addressed. Since the announcement of the ASEAN Economic 

Community (AEC) in 2015, the challenges for increasing manufacturing competitiveness through efficient 

and effective supply chain collaboration is mandatory. Nevertheless, the existence of AEC will contribute 

to the creation of opportunities, especially to small and medium enterprises, by creating bigger market size. 

These opportunities might take effect to foster the wealth of small and medium enterprise (SMEs) if the lack 

of access and the limitation of distribution channels, which are the most intriguing problems for most of 

SMEs in Indonesia, can be solved1. By collaborating with appropriate supply chain partners, better access 

to information and raw material can also be achieved. Partnering process can be defined as interaction 

between commitment, trust, and collaboration among enterprises2. Collaboration is developed based on the 

fact that a single enterprise will not succeed without interacting with other enterprises3, and it is believed as 

the main enabler to effective supply chain collaboration4. The higher the collaboration level between 

supplier and customer, the higher will be the improvement of overall enterprise performance5. 

The lack of access and the limitation of distribution channels, which are the most intriguing problems 

for most of SMEs in Indonesia, mostly lead to less enterprises competitiveness1. Strengthening resource 

sharing through supply chain collaboration practice amongst supply chain members can be an alternative 

solution. Supply chain collaboration can be constructed through three main components: behavior (team 

work), culture (sharing culture), and interaction (partnering process)4. Each component connects to each 

other through behavioral processes. Behavioral process describes how each of personal, situational, and 

social factors affect individual cognitive, motivation, and behavior from any social group6. The exploration 

to the behavioral factors is expected to provide a better understanding on which factors play the enabling 

role to supply chain collaboration, so that the implementation of collaboration strategy can be effectively 

designed. In other words, the behavior process is a tested and successful approach to strengthening people 

collaborations, and therefore, is expected to be able to support firm performance. Thus, this study tries to 

conceptualize certain enabling factors that play a significant role to supply chain collaboration process, in 

relation to firm performance. 
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2. Literature Review and Hypotheses 

2.1. Dependency 

Dependency comprises of two components: the essence of certain relationship and the difficulty of replacing 

certain supply chain partner. ‘Dependence’ which is mutually exclusive will become ‘interdependence’, and 

it connects stakeholders in creating collaborative relationship10. ‘Interdependence’ is a prediction to contract 

commitment between organizations7. The more dependent each member to other members, the more it will 

commit to the relationship2,11. The first set of hypotheses can be developed as follows: 

 

H1a: Higher dependency amongst supply chain partners will lead to higher supply chain collaboration. 

H1b: Higher dependency amongst supply chain partners will lead to higher commitment of supply chain 

partners.  

 

2.2. Commitment 

Long term relationship requires commitment from any supply chain partners4,12,13. Establishing commitment 

amongst supply chain partners will leverage the working activities and facilitate informative transactions2 

and helps to avoid conflicts between supply chain partners14. The second hypothesis can be proposed as 

follows: 

 

H2: Higher commitment amongst supply chain partners will lead to higher supply chain collaboration. 

 

2.3. Trust 

When trust exists, supply chain members will likely to overcome their differences to the betterment of all 

members15. In other words, supply chain management is constructed based on trust13. Lack of trust amongst 

supply chain members is fatal, it leads to the disruption of supply chain partnership14. Trust is considered as 

the main factor of supply chain collaboration amongst members2,10. Moreover, trust is also important in 

developing commitment. Organizations who believe on their partners’ commitment and integrity will likely 

to extend their partnership with their current partners2,12,16. The following hypothesis can be developed as: 

 

H3: Higher trust amongst supply chain partners will lead to higher supply chain collaboration.  

 

2.4. Communication 

Through communication, partners of supply chain network are enabled to maintain their relationship from 

time to time and reduce the uncertainty level of their relationship10. Communication is believed to be the 

main element in successful partnership14. Communication is evidenced as a facilitating aspect of trust2,12,16.  

The following hypotheses can be developed as follows: 

 

H4a: Higher communication amongst supply chain partners will lead to higher supply chain collaboration.    

H4b: Higher communication amongst supply chain partners will lead to higher trust amongst supply chain 

partners.  

  

2.5. Supply Chain Collaboration and Firm Performance 

Long term relationship amongst supply chain elements is developed from personal relations perspective. 

Supply chain relationship can be categorized into several perspectives: contractual, cooperation, 

collaboration, and coalition. Collaboration is one category of supply chain relationships which is able to 

foster commitment of organization, strategic vision, and higher level of trust7. Further, supply chain 

collaboration (SCC) can be measured from three interrelated dimensions: information sharing, decision 

synchronization, and incentive alignment8. Information sharing refers to how deep is each member of the 

supply chain shares personal information regarding operational activities from time to time. The main point 

of information sharing is how shared information is utilized to enhance better decisions9. Decision 

synchronization indicates that strategic planning and operations decisions are determined by multi-members 

of the organization. Incentive alignment signifies each member of the supply chain on their role to risk 

sharing, and cost and benefit portioning.  

Supply chain collaboration has proven to be effectively increase firm performance2,13. External 

collaboration would proliferate competitive performance of firms, by expanding their respond ability to 
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customers’ demand18. It is predicted that 21% of firm performance will be built based on balance 

collaboration between supplier and customer, therefore, neglecting supply chain collaboration would not be 

wise19. Collaboration within supply chain can be determined to measure firm performance in an objective 

way20. Thus, the following hypothesis can be suggested as follows: 

 

H5: Higher supply chain collaboration will lead to higher firm performance.  

 

3. Theoretical Framework 

The proposed study is categorized as causality analysis, consists of antecedent variables, determinant 

variables, and consequent variables. Antecedents are variables prior to determinant variables, which are 

explained to provide more understanding on the relationship of determinant variables and resulting 

(consequent) variables. In this study, antecedent variables consist of: dependence, commitment, trust, and 

communication. Supply chain collaboration will become the determinant variable, while firm performance 

is identified as consequent variable. Figure 1 represents the theoretical framework between antecedent 

variables, determinant variable and consequent variable. 

 In the proposed framework, dependency, commitment, trust, and communication represent 

behavioral factors that might take significant roles to firm performance. However, the exchanges of trust, 

commitment, dependency, and communication quality should be first mediated by the reciprocal intention 

amongst the supply chain members of the firm, and therefore, the quality of collaboration will be improved 

and performance of the firm should be upgraded. 

The theoretical underpinning of this study is that the collaboration of supply chain partners improves 

the likelihood of more economically action to achieve firm performance. Economically action means that 

any initiative taken by supply chain member should be in the most efficient manner. Behavior process is a 

process that logically consider as less investment approach in any organization. In this case, the behavioral 

process that the parties agreed upon makes sure that each of supply chain partner improves upon its own 

firm performance17,22.  

 

4. Conclusion and Future Research 
The proposed model focuses on how dependency, commitment, trust, and communication contribute to 

supply chain collaboration. By enhancing dependency, commitment, trust, and communication amongst 

supply chain partners, supply chain collaboration is likely to be better. The betterment of collaboration 

amongst supply chain members is believed to be the main factor to improve firm performance. In short, 

managing each of enabling factors is credited to be a vital aspect of supply chain management initiatives. 

Theoretical contribution of this study lies in the fact that previous studies mostly considered Supply 

Chain Collaboration as consequent variable as well as antecedent variable. This study explores how supply 

chain collaboration could position itself as mediating variable, a mandatory variable before any behavior 

process may affect firm performance. In practical view, this study shows how enterprises could focus on 

more economically supply chain collaboration amongst partners, by paying more attention to behavior 

interactions. 

Previous related studies were conducted in retail industry11, automotive10, high-tech16, and all were 

based in large scale enterprises. Studies concerning small and medium enterprises were hardly to find. One 

study2 acomplished in general level, considering survey in general manufacturing, transportation, 

distribution, food, medicine, and others. Therefore, future research should put more emphazise in medium 

scale manufacturing enterprise in Indonesia, to accomodate the gap from previous studies. 
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Workers are at risk for developing diseases from health hazards in the work environment, and health promotion is the 

first step in the prevention of diseases. According to the regulations in Taiwan, business establishments with 300 

employees or more or with 100 employees or more engaged in hazardous tasks should have on-site health-care unit. 

Health promotion is one of the main functions of these units, and all units are required to have at least one occupational 

health nurse. This study used a questionnaire survey of health education and health promotion in the workplace. We 

mailed questionnaires nurses practicing in on-site health-care units according to a list provided by the Department of 

Health (DOH). Telephone interviews were conducted with those who did not respond to the mailed questionnaire. 

Among the 615 nurses listed by DOH, 86 have left the job without replacements. Among the rest, 295 (55.8%) 

responded, and most of them (89.2%) worked full-time. Whereas many of the nurses were involved in the proposal 

(69.9%) and decision making (61.4), a substantial number were not involved at all. The other key persons in health 

promotion were the safety personnel, with 13.9% of them taking full charge of making proposal and 13.6% taking full 

charge in making decisions. The most common health promotion program was routine health check-up (63.7%), 

followed by healthy diet (46.1%) and weight control (40.3%). A more active role should be taken by the nurses in the 

health education and health promotion activities in the workplace. 

Keywords: health promotion, worker, workplace 

 

 

1. Introduction 

The Working Well Trial in the U.S. has demonstrated the contribution of health promotion in the workplace 

to workers’ health1,2. In 1998, Japan passed the Occupational Health and Safety Law, which puts health 

promotion in the workplace amongst occupational safety measures and regards it as an obligation of 

employers. However, the government applies the encouragement approach and does not implement 

punishment3. In Taiwan, the old concept of occupational health focuses on the prevention of occupational 

diseases and emphasizes protecting workers and minimizing exposure to health hazards. The modern 

concept of occupational health, however, covers health promotion4. Health promotion is the first step in 

preventing diseases, and health promotion in workplace is an important element of occupational safety and 

health. 

To promote occupational safety and health, the Taiwan government implemented the Workers’ Health 

Protection Regulation. Accordingly, factories with more than 300 employees or with more than 100 

employees engaged in 11 specific hazardous tasks are required to establish on-site health-care units and 

hire certain number of health professionals depending on the number of employees. These units should 

serve eight specific functions, and the first one is to design and execute health education, health promotion, 

and health consultation programs5.   

The Taiwanese government has sponsored research projects on health promotion in the workplace, 

including a study on models of implementing health promotion6 and an intervention of healthy diet through 
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health promotion activities7. The objective of this study is to evaluate the current state of health education 

and health promotion programs in the workplace in Taiwan.  

 

2. Materials and Methods 

This study performed a nationwide survey using a standard questionnaire to collect data from health 

professionals working in the on-site health-care units. As health professionals need to register in the 

Department of Health (DOH) in order to practice in Taiwan, this study obtained a list of all nurses and 

physicians practicing in those units from the DOH. A questionnaire was mailed to the candidates, and a 

second questionnaire was mailed three weeks later if we did not receive a response. If we still failed to 

receive a response three weeks later, we would call the candidate at the workplace. A third questionnaire 

will be mailed if consent of participation was obtained through the phone. If the candidate refused to fill 

out the questionnaire by hand, the questionnaire survey would be conducted by a trained interviewer by 

phone. 

The questionnaire was used to collect the basic information on both the health professional and the 

business establishment or factory; the manpower, facility, function, and resources of the health-care unit; 

the health related behaviors of the health professional; the health professional’s concept and attitude 

towards health promotion; the health promotion activities held in the workplace; and the difficulties the 

health professional encountered in executing health promotion tasks. The questionnaire had been validated 

by an expert panel and pre-tested at two hospitals before being applied to the study.  

 

3. Results and Discussion 
Among the 615 nurses listed by DOH, 86 have left the job without replacements. Among the rest, 295 

(55.8%) responded, and most of them (264; 89.2%) were full-time employees. In the proposal of health 

promotion activities, 99 (33.4%) of the nurses took the full charge, and 108 (36.5%) worked with others, 

making 69.9% of the nurses involving in the proposal of health promotion programs (Table 1). In the 

decision-making on health promotion programs 93 (31.4 %) of the nurses had the full authority, and 89 

(31.0%) made decision with others, making 61.4% of the nurses were involved in the decision-making on 

health promotion programs. However, a substantial number of the nurses were not involved at all (30.1% 

and 38.6% respectively). The other key person in health promotion was the safety personnel, with 13.9% 

taking full charge of making proposal and 13.5% taking full charge in making decisions.  

The most common health program was routine health check-up (63.7% of the establishments), but the 

regulations actually require such measures for all workers. Healthy diet (46.1%) and weight control (40.3%) 

were the second and third most common programs, and they are in fact quite related. Exercise programs 

were implemented in 38.6% of the establishments. 

The on-site occupational health nurses were mostly between 25 and 34 years of age. While most of 

them had sufficient clinical experiences, more than 90% of them did not have experience of working in 

communities. Only 60% of them have received training in occupational nursing required by the 

government, and the proportions of those who have received various trainings in health promotion were all 

below 20%. Therefore, there was a lack of training. Only about 10% of them were placed in health care 

units, and most of them were placed in occupational safety units, followed by logistics units. In fact, 20% 

of them were placed in personnel units. Therefore, the majority are not expected to have a supervisor with 

health backgrounds. While most of the nurses were involved in the health education and health promotion 

programs and many of them played a decisive role in the planning, only a small proportion of them played 

an important role in making the occupational health policy. Therefore, their involvement in health policy 

making should be improved. 

The response rate in physicians was much lower. Many of them simply provided general ambulatory 

care and left immediately when the out-patient session was over. Most of them did not involve in other 

affairs, let alone health promotion programs. Most of them were more 65 years old, and many took the job 

after they had retired from another post. Whereas they generally had a long clinician career, about 70% of 

them did not have experience in public health. While about 80% of them have received training in 

occupational medicine, the proportions of those who have received various trainings in health promotion 

were all below 40%. Therefore, there was a lack of training. Only about 25% of them were placed in health 

care units, even though they worked full-time. Less than 30% of them were involved in health education 

and health promotion programs, and most of them were not involved in making occupational health policy. 
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Therefore, like the nurses, their involvement in the health policy making should be improved. A major 

contribution of this study is demonstrating the gap between regulation and practice. With the intention of 

promoting the health of workers, the Workers’ Health Protection Regulation in Taiwan has not fulfilled its 

goal due to the fact that many employers do not get health professional involved in the health policy 

planning, even though it puts “design and execute health education, health promotion, and health 

consultation programs for workers” as the first task of the health professionals.  

 

Table 1 Operation of workplace health education and health promotion programs in Taiwan. 

Question   

Number 

 % 

Who makes the proposals? Physician 3 1.0 

   Nurse 99 33.4 

   Industrial hygienist 40 13.5 

   Worker 6 2.0 

 Manager 26 8.8 

 Other 6 2.0 

 Multiple, including a nurse 102 34.5 

 Multiple, not nurses 7 2.4 

 No answer 7 2.4 

Who makes the decisions? Physician 8 2.7 

 Nurse 93 31.4 

 Industrial hygienist 40 13.5 

 Worker 5 1.7 

 Manager 50 16.9 

 Other 5 1.7 

 Multiple, including a nurse 83 28.0 

 Multiple, not nurses 6 2.0 

 No answer 6 2.0 

 

The major limitation of our study is the response rate. While this study has used both mail and 

telephone contacts, without an attractive incentive, it is hard to increase the rate further. This study was 

funded by the Department of Health, and the funding agency prohibited the distribution of gifts as 

incentives. Nonetheless, most previous mailed questionnaire surveys in Taiwan have response rates lower 

than 20%, and our response rate was much higher than that.   Still, the representativeness of the data might 

be compromised by the response rate, especially in physicians, who had a relatively lower response rate. 

To evaluate the completeness of the health professional list we received from the Department of Health, 
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This study obtained the most updated list of registered nurses from the Tainan City government and found 

a complete match. Therefore, we are confident that the list we obtained was update and complete. 

 

4. Conclusion 
The most common health program implemented in the workplace in Taiwan was routine health check-up, 

followed by healthy diet and weight control. Whereas most of the occupational health nurses were full-time 

employees, a substantial number were not involved in the proposal or decision making of health education 

and health promotion programs in the workplace. The participation of physicians was even much less. There 

was a general lack of professional training in health education and health promotion among the nurses and 

physicians working in the business establishments. Therefore, a more active role such as taking charge of 

the health policy making is encouraged in the health promotion activities among workers to make a better 

use of the professionals in the workplace, while professional training in health education and health 

promotion of these personnel are needed. 
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In organizations, there is no leadership without followers and recently followership as a main topic in organizational 

behavior research is relatively rare. The objective of this study was to obtain data concerning the followership of 

employees of small-medium enterprises in Kotagede, Yogyakarta, Indonesia. This study used the Courageous 

Followership Questionnaire to evaluate the level of courageous followership. With 100 employees from nine SMEs as 

the subjects of this research, the results showed that age, work experience, education level, salary, and gender influence 

the level of courageous followership but these factors have no relationship with the types of SME. Additionally, the 

correlation between courageous followership and social desirability is low, indicating that the subjects have no 

tendencies to respond to the followership scale in a certain manner that will be viewed favorably by others. This 

research also discussedthe limitations and directions for future research as well as managerial implications of the 

findings. 

Keywords: followership, SME, demographic, social desirability 

 

 

1. Introduction 

Followership in an organization has an important role for organizational development. Some more recent 

researches explore followership and leadership1, 2; however, little attention has been paid to followership as 

the main topic. In fact, it is found the major contributor to organizational performance is  followership3 and 

another study4 states that a leader is accounted for only about 10% -20% of the success of the organization, 

while the remaining 80% -90% is the work of followers in the organization. Leadership is one of the main 

issues in organizations5 and leaders may be responsible for overall performance; however, leaders do not 

directly execute every task in their work units. Followership has an important role in determining the 

superior-subordinate relationship with personality traits, attitudes, and behaviors6. Therefore, the idea that 

leader is the main controller of organizational performance should change. 

 Research on followership in Indonesia has been exploring the link between followership and 

organizational commitment, job satisfaction, employee engagement, organizational citizenship 

behavior, and innovative work behavior. One study conducted shows that if a follower feels appreciated and 

perceives himself to be a partner aligned with the superordinate, she/he would demonstrate high 

organizational commitment, completion of a good job, and more tied to the company7. Nevertheless, studies 

of followership in Indonesia are mainly in large companies or organizations, while that in small and medium 

industries is still rare. This is contrary to the fact that the contribution of micro, small and medium 

enterprises to gross domestic product increased from 57.84% to 60.34% in the last five years. Labor 

absorption in this sector also increased, from 96.99% to 97.22% in the same period8. It shows that SMEs 

are an important driver for the development of local economy and community. 

 A research report explains that human resources management positively affects the performance of 

SMEs9.  Employee skills, experience and knowledge are assets to achieve global competitiveness and for 

the improvement of the level of economic performance.  Development of human resources in the SMEs 

certainly is not only for the business owner but also for their employees or followers10 because in order to 

achieve organizational objectives, there is a need for active and willing followers to participate6. 

mailto:a.fahmie@uii.ac.id
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Followership is the existing and essential factor because the followers who know their duty and how to be 

a great supporter are able to develop their organization to be successful in the future. Some studies state that 

high quality and effective followers are those that have the courage to stop the leaders who abuse their 

power. Followers who dare to take risks and reject incompetent leaders are important for organizational 

effectiveness 11, 12, 13, 14.   

 Various factors influence followership. There are three factors affecting followership; the first is 

individual traits (intelligence, independent thinking, self-reliance, and dependability), the second is the 

relationship between superiors and followers, and the third is organizational climate. Intelligence allows 

individuals to act correctly even without any direction from their superiors. Independent thinking leads 

individuals to take the initiative in thinking and able to anticipate any potential problems. Self-reliance is 

guidance for individuals to behave independently15. Interestingly, a research show that demographic 

characteristics such as gender, age, work experience influence followership16, nevertheless another study 

found that the dimensions of followership is not significantly affected by gender17,18.  

 Therefore, this research aimed to obtain pilot data concerning the followership of employees of SMEs 

in relation with age, work experience, education level, salary, gender and the types of SMEs. In addition, 

this study described the relationship between the level of courageous followership and social desirability. It 

is important to explore the relationship because social desirability, the tendency to present a favorable image, 

and other legal and cultural constraints is an indication if people feel free to express their socially 

disapproved responses.  

  

2. Methods 

2.1. Subjects 
In this research, the samples included SMEs employees in Kotagede, a region in Yogyakarta, Indonesia 

known as SMEs areas of creative industry. From 100 questionnaires that had been distributed, all of them 

were completed and ready for analyzing. The samples were 45 percent male (n=45) and 55 percent female 

(n=55), and 11 percent were under 25 years of age and 53 percent were between 25 to 40 years of age and 

36 percent were above 40. The subjects received approximately two US dollars for filling in the 

questionnaires that took about half an hour. Of the 100 persons contacted, all of them returned the completed 

questionnaires. 

2.2. Instruments 
On the first occasion, the participants completed the Courageous Followership Questionnaire whereas on 

the second occasion they fulfilled the Social Desirability Scale. The first questionnaires used to measure the 

level of followership of the employees were 27 items of Courageous Followership Questionnaire with four 

choices: strongly agree, agree, disagree and strongly disagree. There are five aspects of courageous 

followership behavior: courage to assume responsibility, courage to serve, courage to challenge, courage to 

participate in transformation, moral courage to take action that followers know when to act differently with 

their leader if they see any fraud or actions of a leader who does not comply with the organization's values. 

The second questionnaires were nine items of Social Desirability Scale with yes-no answers.  

3. Results and Discussion 

After the participants’ responses to the questionnaires were codified, quantitative analyses were carried out 

on the data collected. First, this research applied descriptive statistics to quantify the demographic data, 

courageous followership, and social durability. The descriptive statistics presented in Table 1shows the 

gender, age, working experience, education, monthly salary, marital status, and type of industry. 

 Furthermore, to investigate whether demographic characteristics affected courageous followership 

scores, one-way ANOVA was calculated. The results showed that age and work experience influence the 

level of courageous followership. There was a significant main effect of age on courageous followership 

F(3,96) = 3.001, p < .05, with the highest level is the youngest group of employees (under 25 years old) (M = 

85.82) compared to the 25-40 years old employees (M = 82.80) and above 40 years old employees (M = 

78.70). Also, there was a significant main effect of work period about courageous followership F(2,97) = 6.19, 

p < .05. Employing the Bonferroni post-hoc test, significant differences were found between both groups 

with less work period (the employees with 0-5 year work period and the 5-15 year work period employees) 
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and the group having more than 15 year work period (for both, p < .05). However, there was no significant 

difference between the employees with 0-5 year work period and the 5-15 year work period employees. 
 

Table 1. Sample demographic characteristics 

 

Demographic Group N % 

Gender Man 45 45% 

Woman 55 55% 

Age <25 years old 11 11% 

25-40 years old 53 53% 

> 40 years old 36 36% 

Working 

experience 

<5 years 24 24% 

5-15 years 49 49% 

> 15 years 26 26% 

Education Elementary/Junior high school 36 36% 

High school 59 59% 

Undergraduate 5 5% 

Monthly salary <1 million 33 33% 

1-2 million 62 62% 

2-3 million 5 5% 

Marital status Married 82 82% 

Single 18 18% 

Number of 

employees based 

on type of SME 

Manufacture 67 67% 

Trader 17 17% 

Production and trader 16 16% 

 

 Next, with regard to the level of another demographic characteristic, such as education level, salary, 

gender, and the type of SMEs industry, the results showed various conclusions. There was a significant main 

effect of education on courageous followership F(2,97) = 22.16, p < .01,  with the highest level is the most 

educated employees (with undergraduate degree) (M = 94.20) compared to the high school graduates (M = 

83.81) and the elementary/junior high school graduates (M = 76.22). Salary also has a significant main effect 

on courageous followership F(2,97) = 3.99, p < .05,  with the highest level is the employees with more than 

IDR 3 million (M = 87.20) compared to those  paid IDR 2-3 million (M = 82.74) and those paid less than 

IDR 2 million (M = 78.74). On average, male participants have significantly greater courageous 

followership (M= 83.60, SD=8.92) than female ones (M=79.96, SD=7.39), t(98)= 2.23, p < .05. The means 

for the employees of manufacturing, trader, and production and trader distributor were 81.03, 83.24, and 

82.25, respectively. These are no significantly different, F(2,97) = 3.99, p < .05,  F(2,97) = .54, p > .05. In 

addition, the hypothesized relationship between courageous followership and social desirability was tested 

using Pearson’s correlation coefficients. The result showed non-significant and near zero correlations 

between courageous followership and social desirability, r = .03, p > .05.  

 Interestingly, the results of this study are different from those of previous studies17,18 in which gender 

has no significant influence on the dimensions of followership. However, another study15 shows that there 

are different types of certain followership by gender and, therefore, supports the result of this research. In 

addition, these results are consistent with that of another study15, showing that followers with higher 

educational background than leaders, having relationships with many people and having lots of information 

will have a strong enough position compared to leaders and tend to influence leaders in making decisions. 
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Figure 1. Mean scores of Followership 

 The findings from the correlations among demographic characteristics and courageous followership 

scores clearly indicate a dynamic situation in understanding the followership of employees in SMEs. Young, 

new, male, educated employees with higher salary show high levels of followership compared to 

counterparts with opposite characteristics. Surprisingly, participants from different types of industry 

(manufacture, production and trader) have the same levels of followership. Moreover, the relationship 

between courageous followership and social desirability also illustrates that the magnitude of the subjects’ 

intensity to fake their responses on the followership measurement in the context of SMEs is low. It describes 

that the subjects have courageous to express their opinions about their social relationships with their own 

leaders in the workplace.  A primary implication of this research is that management could utilize such 

psychological capital to improve organizational effectiveness and personal wellbeing by designing human 

resource management and organizational behavior control that considers demographic characteristics. For 

example, young, new, male, educated employees with higher salary may tend to voice disapproval of the 

actions or decisions of the leadership. Therefore, their supervisors should encourage them to discuss problem 

solving in order to find out solutions.  

 

4. Conclusion 

In conclusion, this study shows that age, work experience, education level, salary, and gender influence the 

level of courageous followership but these factors have no relationship with the types of SME. Additionally, 

the correlation between courageous followership and social desirability is low. This research has some 

limitations, for example, the research area is limited to one region; as a result, future research should 

investigate employees from various geographical locations and organizational characteristics, as well as 

investigate the correlations with other psychological variables. 
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The purpose of this research is to investigate the factors that influenced customers to consume green food, in response 

to the increasing trend in green food consumption in Indonesia. Questionnaires were distributed to 150 respondents 

who were green food consumers located in Jakarta and the surrounding areas. Data were analyzed using PLS-SEM. 

This research found that environmental consciousness and social context influenced the attitude towards green product. 

Furthermore, attitude towards green product influenced purchase intention and finally lead to green food consumption.  

 

Keywords: Green food, Environment, Attitude, Purchase Intention, Consumption 

 

 

1. Introduction 

Green concept or environment friendly is getting more popular in Indonesia nowadays especially in big city 

such as Jakarta. As the awareness for the environment increases, green products are well known. There are 

several green products which are commonly consumed, such as food, hygiene, clothing, household 

appliances, lightbulb and battery13. One of interesting green products is green food. Indonesians’ awareness 

toward healthy lifestyle is increasing, as 73% of Indonesian puts personal health as their priority in life10.  

Currently, illnesses caused by unhealthy eating raises people’s awareness to change their eating habits. This 

opens the opportunity for green food business. The interesting fact is that factors influencing customers in 

buying green product have differences compared to factors affecting purchasing behavior on other products. 

Several culinary experts have predicted that green food will be more popular and become a trend, especially 

in urban areas in Indonesia16. In many businesses, price is an important factor in determining a success of 

marketing since traditionally price serves as a key determinant of buyer choice15. However, factors other 

than price are now starting to become increasingly important in influencing purchasing decisions, especially 

for green products. The development of green food trends is also influenced by various sources of 

information in educating people about the environment and healthy lifestyle. Previous study found that 

attitudes held by consumers will affect the intensity of spending then also affect shopping behavior itself17. 

Since there is limited studies that investigate the motivation of green food consumption in Indonesia, this 

research aims to investigate the relationship between quality of life, environment consciousness, quality, 

price of green products, information and knowledge of green products, social context, attitude towards 

purchase intention and green product consumption. 

 

2. Theoretical Foundation 

Theory of Reasoned Action (TRA) is a conceptual working frame based on behavioral intention model. 

TRA is commonly used by many researchers to investigate people’s behavior9. Purchase intention is defined 

as something that shows what consumer is willing to buy4. Intention is an indication of individual readiness 

to perform certain action17. Attitude is a crucial thing since it involves selection, learning, and buying 

decision process4,11. Attitude is a comprehensive evaluation towards an alternative, starts from positive 

things until negative things14. 
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Living environment activists argue that the purpose of marketing system is not to maximize the 

consumption level, choices for consumer, or consumer satisfaction, but to maximize the quality of life7. 

Consideration towards quality of life involves healthy, economic stability, life satisfaction, shelter, and 

psychological factors13. Environmental consciousness is defined as a degree of how far someone realizes 

the environmental issue and participates in efforts to overcome it or in showing readiness to contribute 

personally for that solution3. Environmental consciousness is driven by consumer’s consciousness of 

materials which do not cause pollution, potential to reduce cost and availability of biodegradable 

packaging8. According to previous study, quality of a product is defined as an ability of a product that can 

satisfy the needs and wants of consumer12. Quality of a product has a significant impact on product 

performance, where it then relates to customer satisfaction2.  

Price is defined as sum of money that is charged for a good or service, which is commonly known as 

a sum of value that consumer should be willing to sacrifice to obtain the benefit of having or using a good 

or service7. Previous research informed that by giving information about environmental preservation to 

consumers, the demand of green product can be improved14. Perception about the benefit of green product 

is shaped by the information and knowledge delivered by marketers together with information given on the 

product label and advertising media3. Impact of social environment also affects purchase decision of 

consumers. Green product consumers often see the collective identity concentrating in altruistic purpose13. 

Based on the explanation above, the following hypotheses are tested: 

H1: Quality of life positively influences attitude.  

H2: Environmental consciousness positively influences attitude.  

H3: Quality of green products positively influences attitude. 

H4: Price of green products positively influences attitude. 

H5: Information and knowledge of green products positively influences attitude. 

H6: Social context positively influences attitude. 

H7: Attitude positively influences purchase intention. 

H8: Purchase intention positively influences green product consumption. 

 

3. Methods 
Data for this study were collected conveniently by using questionnaire distributed to 150 green food 

consumers who reside in Jakarta city and regularly purchase green food every week. This study has nine 

constructs. The measurements of quality of life (5 items), environmental consciousness (6 items), 

information and knowledge (6 items), social context (6 items), quality of green food (3 items), price (6 

items), attitude towards green food (3 items), purchase intention (5 items) and green food consumption (5 

items) were adapted from previous studies1,11,13,17,18. All items were measured on five points Likert scale, 

ranging from strongly disagree to strongly agree. The data were analyzed using partial least square-

structural equation modeling (PLS-SEM).  

 

4. Results 

The majority of the respondents were female (60.4%) and undergraduate education background (78.3%). 

Most of them consumed green food for 2 – 4 times in a week (47.2%). 24 out of 38 measurement items 

were valid in this study. The results fulfilled the convergent validity criteria where the factor loading scores 

are ranging from 0.730 to 0.940 and the average variance extracted (AVE) scores are ranging from 0.638 

to 0.870. Discriminant validity in this study was also fulfilled the criteria where all of the square root of 

AVE scores are higher than the correlation between constructs6. The constructs also reached composite 

reliability criteria ranging from 0.778 to 0.941. Table 1 and Figure 1 showed the hypotheses test results 

where 4 out of 8 hypotheses were supported. 
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Table 1. Hypotheses Test Result 

Hypothesis Path Coefficient T-statistic P-value Conclusion 

H1 0.072 0.702 0.483 Not Supported 

H2 0.258 2.778 0.005 Supported 

H3 0.050 0.447 0.665 Not Supported 

H4 -0.121 1.380 0.168 Not Supported 

H5 0.150 1.676 0.094 Not Supported 

H6 0.256 2.446 0.014 Supported 

H7 0.213 2.204 0.028 Supported 

H8 0.798 18.747 0.000 Supported 

 

 

5. Conclusion 
Factors influencing attitude towards green product are environmental consciousness and social context. In 

the green food context in Indonesia, especially for millennials generation as the majority of this research 

respondents (85.8%), attitude towards green food is motivated by awareness of people to take care of the 

environment and social positive impression to people who do good thing for environment, such as by 

consuming green food. Attitude towards green product positively influences purchase intention and 

purchase intention positively influences green food consumption. Most respondents agreed that it was 

important for the food they consume to be processed in a way that is environmental friendly so it pushed 

their interest to consume green food. Based on the study findings, green food business managers and owners 

should understand that environmental consciousness and social context play important role in influencing 

consumer’s attitude. Concern of environment degradation brings up the new consumer segment which is 

green consumer, which prefers green product that has no potential of damaging health and environment in 

its production process, is not using materials from threatened species, also not causing unnecessary waste3. 

In evaluating or planning a strategy to improve sales and company performance, business players have to 

consider these factors of environmental consciousness and social context. There are several factors have 

role in promoting green products for customers to consume, such as by increasing the awareness of 

environmental issues and environmental consciousness5. Business owners should educate the people that 

green food is processed in a good way for consumers and environment. People should be aware of this so 

that they are motivated to consume green food.  
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The entrepreneurship ecosystem plays as supporting, driving, or even limiting roles for someone to become an 

entrepreneur. There are three main components in the GEM research model, namely the entrepreneurship 

ecosystem, entrepreneurship attitude and aspiration, and entrepreneurship activity. The GEM model has been used 

to analyze the entrepreneurship ecosystem for Indonesian entrepreneurs in 2015-2016. The entrepreneurship 

ecosystem in Indonesia is believed to drive and support entrepreneurship. The result shows that there are different 

conditions faced by the entrepreneurs at different stages. This paper aims to analyze entrepreneurship ecosystem 

in different phases of their activities. 

 

Keywords: entrepreneurship ecosystem, entrepreneurship model, entrepreneurship attitude, aspiration, GEM, 

importance level. 

 

 
1. Introduction 

Entrepreneurship is believed to be an effective mechanism for the country to gain socio-economic 

development, in the social, cultural, and political context1, including new job creation, innovation, and 

social value creation.  Individuals in relation to their environment perform their activity to gain a better life, 

either economically or politically. The resulting entrepreneurship activity is motivated by the 

entrepreneurial spirit, which contains entrepreneurial attitude, aspiration, and activity2. This activity 

requires attitude and aspiration, but then the entrepreneurship activities are supported by entrepreneurship 

ecosystem3. Hence understanding the entrepreneurship ecosystem becomes a necessity to develop a good 

entrepreneurship.   

The entrepreneurship ecosystem4 is defined as a dynamic community within a geographic region, 

composed of varied and inter-dependent actors, factors, and processes that evolve over time and whose 

actors and factors coexist and interact to promote new enterprise creation.   

This paper aims to compare the entrepreneurship ecosystem in different phases of entrepreneurship 

activities, with the research question “What is the importance level of the entrepreneurship ecosystem 

according to the entrepreneur's perception in a different phase of their activities?” 

 

2. The GEM Entrepreneurship model  

There is no single definition of entrepreneurship, but there is a widely accepted definition that 

entrepreneurship is about creating something new, e.g., new business creation5. The Global 

Entrepreneurship Monitor (GEM) has developed a conceptual framework that identifies essential elements 

of the relationship between entrepreneurship and economic growth and the way these elements interact with 

each other1. The conceptual framework incorporates three main components6 that capture aspects of 

entrepreneurial framework conditions (ecosystem); entrepreneurial opportunities and capacity, and 

entrepreneurial activity. 
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The entrepreneurship ecosystem in the GEM model consists of entrepreneurial framework conditions7.  

The entrepreneurship ecosystem measures supporting environment factors for entrepreneurs in running and 

developing their ventures. The GEM defines nine entrepreneurial framework conditions7 (EFC), namely 

(A) financial support, (B) government policy, (C) government entrepreneurship programs, (D) education 

and training, (E) research and development transfer, (F) commercial and professional infrastructure, (G) 

market openness, (H) physical infrastructure, and (I) cultural and social norms.  The entrepreneurship 

activity’s phase in the GEM model is defined by some phases, initially growing in its intention to initiate 

early activity (nascent and new business up to 3.5 years ventures), and finally blossoming into an 

established business. The surviving entrepreneurs (more than 3.5 years) are considered to be owning and 

managing an established business. 

The data was collected in 2015 and 2016 from 405 entrepreneurs, containing 51.3% of male and 48.7% 

female entrepreneurs.  The entrepreneurs’ ages were 18% of 18-24 year-olds, 32.4% of 25-34 year-olds, 

22.8% of 35-44 year-olds, 21.5% of 45-54 year-olds, and 5.3% of 55-64 year-olds. This entrepreneur profile 

shows a balance between male and female entrepreneurs, but the entrepreneurs’ age mostly falls within the 

category of 25-34 year-olds.  The entrepreneurs were collected from major cities in Indonesia, namely 

Banda Aceh, Medan, Padang, Pekanbaru, Palembang, Bandar Lampung, Serang, Jakarta, Bandung, 

Semarang and Surakarta, Surabaya, Denpasar, Mataram, Kupang, Pontianak, Makassar, Banjarmasin, 

Manado, Palu, Ambon, Jayapura, and Yogyakarta.  The selected entrepreneurs were categorized into 

nascent, baby/new business, and established business, and the researchers measured their perception of the 

entrepreneur’s ecosystem.  The research question was answered using the method of principal component 

analysis. The importance level is represented by its principal components, namely the first principal 

component as the most important, the second component as moderate important, and the third component 

as less important.  

 

3. Results and Discussion 
Categorizing the entrepreneurs according to their phase it found that 16.5% are nascent entrepreneurs, 

34.5% form a new/baby business, and 48.9% form an established business. The activities of the nascent 

and new business entrepreneurs were considered as early entrepreneurship activities, lasting up to 42 

months7.  If the entrepreneurs succeeded into surviving beyond 42 months, then they are considered as 

having an established business, starting to earn wages from their business. The type of their business was 

involving the early entrepreneurship activities was classified, namely 3.2% extractive, 17.8% transforming, 

8.4% services, and 70.7% consumer oriented. Meanwhile, the established businesses were classified into 

5.2% extractive, 16.7% transforming, 15.2% services, and 62.9% consumer-oriented. 

 

Table 3.  The First three importance level of entrepreneurship ecosystem in different phases 

Phase of 
Business 

Importance level 
Entrepreneurship Ecosystem 

A B C D E F G H I 

Nascent 

Most x x  x      

Moderate     x  x  x 

Less   x     x  

Baby 

Most  x  x x x x   

Moderate   x     x x 

Less x         

Established 

Most x x x  x   x  

Moderate      x x  x 

Less    x      

Note: (A) financial support, (B) government policy, (C) government entrepreneurship programs, (D) education 
and training, (E) research and development transfer, (F) commercial and professional infrastructure, (G) 
market openness, (H) physical infrastructure, and (I) cultural and social norms. 

Source: SPSS Principal Component Output. 
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The importance level of entrepreneurship ecosystem for each phase of their activities was determined 

by applying the principal component analysis for each phase. The phases are classified into nascent, baby 

business and established. The result is shown in Table 1, which indicated the importance level of the 

entrepreneurship ecosystem, where the dark grey indicates the most important, the light grey indicates the 

moderately important, and the white indicates the less important. It is found that financial support is not the 

first principal factor for the nascent, but it has come up in the second principal factors. As for the baby 

business, the first principal factors are market openness and physical infrastructures, and for the established 

business, the first principal factors are physical infrastructures, consistency of government policy, taxes, 

regulations, and financial support.  

These findings reveal that financial support is essential for starting up a business (for nascent 

entrepreneurs) and also to develop the business (for established businesses), while the baby entrepreneurs 

require access to the market and a good physical infrastructure to be sustainable. All entrepreneurs need 

firm and definite regulations to support their business; this is shown by the B framework condition being 

the principal factor (most important) for all nascent, baby and established businesses.  

Innovation or research and development (R&D) transfer (E framework) is not very important for 

nascent entrepreneurs, but it is one of the most important factors for baby and established businesses. 

Innovation that represents the support for creating new products and new technologies, including the use 

of proprietary technology is important when a business is entering the world of real competition. The 

competitiveness and the strategies to win the competition are more important for those who have been 

operating the business more than 3 months (where nascent ones have just started their businesses up to three 

months). This issue is an alarming message for Indonesia. Based on the Global Entrepreneurship Index of 

2017, Indonesia has a very low absorption of technology, commenting to a value of 0.03 and this has been 

mentioned as the weakest area in Indonesian entrepreneurship8. Hence, to improve the entrepreneurial 

climate and to strengthen the entrepreneurship ecosystem, it is important to prioritize the enforcement of 

policies and programs in the R&D transfer. 

 

4. Conclusion 
The entrepreneurship ecosystem should be managed as a supporting driver for entrepreneurs, and not as 

limiting factors for entrepreneurs. Identifying the entrepreneurship ecosystem for each phase gives 

important information for policymakers or entrepreneurs themselves. The result indicates different principal 

factors for each entrepreneurship phase. The principal factors of the entrepreneurship ecosystem for nascent 

entrepreneurs have mostly been dominated by government policies, bureaucracy, regulation, licensing, 

education and training.  The baby business mostly considered market openness and physical infrastructures, 

and for the established business the first principal factors have been physical infrastructures, consistency of 

government policy, taxes, regulations, and financial support. 
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Real options valuation (ROV) has been a very useful tool for valuing risky asset under uncertainty. Unlike the 

discounted cash flow (DCF), ROV incorporates the uncertainty of project cash flow and investor’s flexibility in 

dealing with such uncertainty. The uncertain asset value is usually represented as a continuous-time stochastic process, 

while the investor’s flexibility is accommodated using embedded real options. In this research we investigated the 

application of ROV in a medium-scale real estate project in Indonesia. We found that the investor did not have much 

flexibility due to government regulations and the industry’s business model. We assume that the asset’s value follows 

a geometric Brownian motion with constant volatility. The risk-free interest rates are represented using Nelson-Siegel 

model. Using Cox Ross & Rubinstein (CRR) binomial lattice, we found that the project’s value using ROV is slightly 

greater than that of using DCF. We also conducted sensitivity analysis against changes in the volatility value.   

 

Keywords: Real estate, real options valuation, geometric Brownian motion, Nelson-Siegel. 

 

 
1. Introduction 

In Indonesia, landed house is considered a lucrative investment and believed to be of small risk. Decision 

to invest in landed houses is—most of the time—easy to make. Is it also true for the other side of the 

market? We are interested to investigate the riskiness of developing a real estate project on an already-

acquired land using real options valuation (ROV). ROV is superior to conventional discounted cash flow 

(DCF) in analyzing investment under uncertainty since it (1) incorporates the uncertainty of cash flows, (2) 

accommodates investor flexibility in dealing with such uncertainty in terms of embedded real options, and 

(3) uses risk-free rate1. The use of risk-free rate eliminates the most difficult problem in implementing DCF, 

which is calculating the risk-adjusted rate2,3. 

Theory on real options comes from that of financial options. An option is the right to do something. 

Financial options are those whose underlying asset are financial (e.g. stock). There are two types of options, 

call and put. A call option is the right to buy an asset for a pre-specified price (strike price) by a certain date 

(expiration date), while a put option is the right to sell, under the same condition. Option can be of American 

(exercisable up to expiration date) or European (exercisable only on expiration date) type.4 

Initially, we consider three types of real options for this investment problem, i.e. option to defer, 

switch, and abandon. Under real options, a single irreversible investment alternative competes with 

deferring itself. This is not only due to the stochastic nature of the project value5, but also in the case where 

the project value is deterministic but the interest rates are stochastic6. The relevant option to switch in our 

problem is option to switch output, i.e. from landed residential houses to a mix of residential houses and 

commercial buildings. Regarding the option to abandon, it is equivalent to an American put option on the 

value of the project with the selling price as the strike price and project’s end date as the expiration date5.  

The value of an asset is the expected NPV of all cash flows generated by the asset during its life. An 

important notion in option pricing is risk-neutral valuation, which states that risk preference becomes 

unimportant when we are pricing an option based on the price of the underlying asset1. A change in the 

investor’s risk preference will affect the price of the asset, but the relationship between asset price and 

option price remains the same. Valuing an asset in a risk-neutral world is much simpler because we can use 

risk-free rates as the discount rate. All embedded real options that we considered in this investment problem 
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are of American type in which analytical solution as the Black-Scholes-Merton (BSM)8,9 model is not 

possible. Alternative methods are binomial lattice, finite-difference, Monte Carlo1, and mathematical 

programming10,11,12,13. The last method comes from the fact that this problem is a typical dynamic 

programming problem14. We use binomial lattice as it is more intuitive. Specifically, we use one suggested 

by Cox, Ross & Rubinstein (CRR)15. 

 

2. The Model 

We assume that the value of the underlying asset—the project value, 𝑆—follows a class of continuous-time 

stochastic processes, i.e. geometric Brownian motion with drift of 𝜇 and constant volatility of 𝜎 under the 

following diffusion process: 𝑑𝑆 = 𝜇𝑆 𝑑𝑡 + 𝜎𝑆 𝑑𝑧, where 𝑑𝑧 is a basic Wiener process with zero drift rate 

and variance rate of 1. According to CRR, this process can be discretized using a binomial lattice, which—

under proper parameters selection—converges to the corresponding continuous-time process when ∆𝑡 is 

small15. The corresponding lattice represents possible paths that might be followed by the project value 

over its life. For the lattice in our problem, we labeled the 𝑛𝑡ℎ node from the top of period 𝑡 as node [𝑡, 𝑛 −
1]. 

The underlying assumption of binomial lattice is that the project value follows a random walk. 

Suppose 𝑆 is the project value at 𝑡 = 0. At 𝑡 = 1 the project value is either in one of two possible states, 

i.e. increased to 𝑢𝑆 with probability 𝑝, or decreased to 𝑑𝑆 with probability 1 − 𝑝. But, this is only true for 

a project with relatively steady annual cash flows. The cash flow pattern of a real estate project is not steady. 

The first 1-2 years usually have negative or small positive net cash flow, while the remaining years are the 

years of selling with significantly greater positive cash flow. 

For a certain period 𝑡, we assume that the cash earned up to time 𝑡 is invested at a risk-free rate. The 

value of the project without real options at node [𝑡, 𝑛 − 1] equals the value of the cash earned up to time 𝑡 

plus the remaining value of the project at time 𝑡, multiplied by a compounding binomial factor of 

𝑢𝑡−𝑛−1𝑑𝑛−1. CRR argue that in order to converge to the corresponding continuous-time process, the 

parameters of the lattice should be as follows: 𝑝 =
𝑒𝑟∆𝑡−𝑑

𝑢−𝑑
, 𝑢 = 𝑒𝜎√∆𝑡, and 𝑑 = 𝑒−𝜎√∆𝑡, where 𝑟 is the risk-

free rate15. Since 𝑑 = 1 𝑢⁄ , this is a recombining lattice.  

The project values at different periods were estimated based on the cash flow schedule from the 

developer. There were two scenarios of cash flow called scenario minimum and scenario maximum. 

Scenario minimum assumes a worse condition in which they need seven years to sell all houses, while 

scenario maximum assumes a better condition in which they can sell all houses in five years. Further 

discussions with the developer revealed that the NPV from scenario minimum would be the minimum value 

and the NPV from scenario maximum would be the maximum as well as the most likely value. Assuming 

a triangular distribution, we estimated the expected value of the project as 𝑆0 = ∫ 𝑥
𝑏

𝑎
𝑓(𝑥) 𝑑𝑥, where 𝑎 is 

the NPV from scenario minimum, 𝑏 is the NPV from scenario maximum, and 𝑓(𝑥) is the probability density 

function of a triangular distribution with minimum value of 𝑎, maximum value of 𝑏, and most likely value 

of 𝑏.  

From three types of real options that we initially considered, further discussions with the management 

suggested that only abandon option was feasible. Although government regulation allows developers to 

defer the development project up to two years following land acquisition, the management deemed this 

option infeasible. This developer is not a big company, hence it is always more desirable to have high 

turnovers, i.e. finish the project as soon as possible and invest the money in a new project. There is no 

strategic value of waiting for this company. Option to switch turned out to be infeasible due to government 

regulation. Once the company is granted a permit to build a project of landed houses and the development 

starts, it is unlikely that the permit changes to mix of residential and commercial buildings. Option to 

abandon gives a significant payoff when it is exercised during the first two year of the project’s life. 

However, it is unlikely that a developer would take over the project during that period. In Indonesia, real 

estate developers earn most of their profit from the increase in land’s value. This suggests that it is always 

more profitable to abandon the project before the development begins, assuming that someone would buy 

it. But, since all developers have the same business model, it is unlikely that any of them would buy. 

Therefore, we only consider the option to abandon starting in the third year when the development has 

started and some of the houses have been sold.  



 

Page | 77  

 

Since there is no historical data about return or cash flow from similar projects, we adopt the volatility 

value from Ciochetti et al. which studied 4,093 properties in the United States in the period of 1978-200216. 

The risk-free interest rates are estimated using Nelson-Siegel model17 calibrated using data from the 

Indonesia Government Bond yield curve rates. In the Nelson-Siegel model, yield to maturity at expiry date 

𝑚, 𝑅(𝑚), follows 𝑅(𝑚) = 𝛽0 + (𝛽1 + 𝛽2)
(1−𝑒

−
𝑚
𝜏 )

𝑚

𝜏

− 𝛽2𝑒
−

𝑚

𝜏 , where 𝛽0, 𝛽1, 𝛽2, and 𝜏 are model 

parameters. We used least squares method to determine the model’s parameters, based on which we can 

determine the zero rates and forward rates4. The binomial lattice is then solved by backward recursion from 

terminal branches at time 𝑇 (expiration date), and moving forward to evaluate the value at each node as the 

expected value of all branches emanating from that node continuously-discounted at risk-free rate, r. At 

each node, we compare the expected value of do-nothing with those of independent execution of embedded 

real options.   

 

3. Results and Discussion 

We divided the time horizon of seven years into three-month intervals. Adopting the constant volatility of 

0.0805 per year from Ciochetti et al.6, we developed a binomial lattice for the project value accordingly, 

with 𝑢 = 1.020 and 𝑑 = 0.980. At each period, the project values were estimated using expected value of 

project’s NPV discounted at 𝑊𝐴𝐶𝐶 = 12%. At 𝑡 = 0, we obtained 𝑆0 = 17,313,871,505. We use 𝑆0
𝐷 as 

the notation for the project value under DCF approach, which is equivalent in value to 𝑆0. Using least 

squares method, we obtained the Nelson-Siegel model for the zero rates, 𝑅(𝑚) = 0.0758 −
0.0229

𝑚
(1 − 𝑒−

𝑚

0.4421). Subsequently, we computed the forward rates and the probability of up movement, 𝑝, 

and the probability of down movement, (1 − 𝑝) at each period. Using these information we conducted the 

backward recursion from 𝑡 = 28 down to 𝑡 = 0, where at each node we compared the payoff of do-nothing 

with that of exercising the abandon option. The abandonment values were calculated by considering a 

moderate increase in the land’s value and assuming certain proportion of the houses that have been sold. 

We came up with the value of the real-options-embedded lattice at 𝑡 = 0, 𝑆0
𝑅 = 18,751,778,365, an 8.3% 

increase from that of DCF, 𝑆0
𝐷 = 17,313,871,505. The option to abandon is exercised at nodes [19,17] – 

[19,19] and nodes [20,8] – [20,20]. 

We conducted sensitivity analysis to investigate the effect of volatility changes to the project value. 

We varied the volatility value by a factor, 𝑘, ranging from 0.25 to 3.0, and observed 6.87% to 12.33% 

increase in the project value. This relatively small increase raised the question whether the use of ROV in 

valuing real estate project is justified. A number of factors were attributable to this relatively low real 

options value. The main factor could be the fact that the developer has a very limited strategic options 

regarding the project. To some extent, this is due to the nature of the company which is of medium size 

with limited cash flow. In the same situation, a bigger company may have more options, e.g. option to defer, 

option to expand, and time-to-build option. The result from sensitivity analysis suggests that volatility does 

not have much impact on the real options value. This is in part due to the limited real options that the 

company has. 

We adopt the volatility value from an extensive study in the United States, which may not suit the 

condition in Indonesia. That is why we conducted sensitivity analysis. For the risk-free rate we have 

considered the impact of time by using Nelson-Siegel model. The interest-rate model could be enhanced 

by using stochastic ones18,19,20.  

 

4. Conclusion 

The application of ROV to a medium-scale real estate project resulted in a small increase in NPV. One factor 

may significantly contribute to this result, i.e. the nature of the company which limits the available real 

options. Despite the relatively low value of real options, ROV is still a useful tool for optimizing real estate 

investment plans. It may not be as useful in the stage where the developer needs to conduct the feasibility 

study, but it would be of great benefit when the project starts to roll on. As we would not be able to completely 

predict the future, having a framework that would help us make optimal decisions regarding the uncertain 

future is always favorable. 

 



 

Page | 78  

 

Acknowledgments 
FP thanks Kristian Marbun from Bank Central Asia Head Office, Jakarta, for fruitful discussions on the 

common practice of project economic evaluation in industry, and the use of risk-free rate data in Indonesia. 

 

References 

1. L. Trigeorgis, Real Options: Managerial Flexibility and Strategy in Resource Allocation. The MIT 

Press (1996). 

2. W. F. Sharpe, Journal of Finance, 19, 3 (1964). 

3. E. F. Fama and K. R. French, The Journal of Economic Perspectives, 18, 3 (2004). 

4. J. C. Hull, Options, Futures, and other Derivatives. Pearson (2015). 

5. R. McDonald and D. Siegel, Quarterly Journal of Economics, 101, 4 (1986). 

6. J. E. Ingersoll and S. A. Ross, Journal of Business, 65, 1, (1992). 

7. S. C. Myers and S. Majd, Advances in Futures and Options Research, 4 (1990). 

8. F. Black and M. Scholes, Journal of Political Economy, 81, 3 (1973). 

9. R. C. Merton, The Bell Journal of Economics and Management Science, 4, 1 (1973). 

10. S. Christensen, Mathematical Finance, 24, 1 (2014). 

11. A. Camcι and M. Ç. Pιnar, Optimization, 58, 6 (2009). 

12. R. J. Vanderbei and M. Ç. Pιnar, SIAM Review, 51, 4 (2009). 

13. D. Bertsimas, L. Kogan, and A. W. Lo, Operations Research, 49, 3 (2001). 

14. A. K. Dixit and R. S. Pindyck, Investment under Uncertainty. Princeton University Press (1994). 

15. J. C. Cox, S. A. Ross, and M. Rubinstein, Journal of Financial Economics, 7 (1979). 

16. B. A. Ciochetti, J. D. Fisher, and B. Gao, A Structured Model Approach to Estimating Return and 

Volatility for Commercial Real Estate. Working Paper (2003). 

17. C. R. Nelson and A. F. Siegel, The Journal of Business, 60, 4 (1987). 

18. J. C. Cox, J. E. Ingersoll, and S. A. Ross, Econometrica, 53 (1985). 

19. F. Black, E. Derman, and W. Toy, Financial Analysts Journal, January/February (1990). 

20. J. Hull and A White, Journal of Derivatives, 2, 2 (1994).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Page | 79  

 

CONFERENCE PROCEEDING 
 

2017 International Multidisciplinary Conferences on                                               
Productivity and Sustainability 

Jakarta, 5-7 December 2017 

  
 

The Employee’s Motivation and Performance at Garment X, Bandung 

Livenia Sutanto1,*, Margaretha Banowati Talim2 

1Master of Business Administration, Postgraduate School, Parahyangan Catholic University, Bandung, Indonesia 
2Business Administration Department, Social and Political Science Faculty, Parahyangan Catholic University, Bandung, 

Indonesia 

*Corresponding author Email: livenia.sutanto@gmail.com 

The objective of this study is to analyze the relationship between motivation and employee’s performance in a 

garment X located in Bandung, West Java Province. Based on the literature discussed, motivation influence the 

employees’ performance. Data collected by questionnaires, interviews, and study documents. The questionnaire 

was distributed to 65 respondents who are all the employees of Garment X. The findings reveal that the value of 

the correlation coefficient is 0.462. The hypothesis was accepted that the higher the motivation, the higher the 

employee's performance. The determination coefficient is 21.34%, it means that the employees’ performance might 

be influenced by motivation only 21,34%, and the rest by other variables. 

Keywords: Motivation, Employee Performance, and Relationships Motivation with Employee Performance. 

 

1. Introduction 

To achieve the vision and objectives, the company need motivated employees. Motivation, organizational 

support, and employees’ capabilities become the source of employee performance (Mathis and Jackson, 

2011). Motivation can be driven from inside and outside of employee. Inside-out motivation defined as 

employee self-driving generate the spirit to perform well. Outside-in motivation means that external drive 

becomes the source of employee spirit to conduct the activity. Whilst the organization support all sources 

of outside-in motivation, such as training and development program, and working facilities, and 

compensation package. Although the internal factors play an important role in increasing the motivation, 

the organization should not obey the external factors.  

In today's hyper-competitive marketplace, it's important to understand factors which driven and 

enhances employee motivation and performance (Ngima and Kyongo, 2013). Victor Vroom theory of 

motivation argues that motivation consists of expectancy, instrumentality, and valence. First, the 

relationship between business level and level of performance. A person's confidence to meet the required 

level of performance in a job is determined by the expectancy level. Secondly, the relationship between 

performance and an outcome/reward. It is a person's beliefs that people will be rewarded if they achieve a 

certain level of performance. This process called as an instrumentality. Moreover, lastly, the value of a 

person who gives to the reward received from his job called as valence. These three factors produce 

motivation. Therefore, Vroom can be classified as the process approach in determining motivation. 

This study tried to analyze the relationship between motivation and employee performance. Motivation 

might drive self to act as a good or hight performer. Many research has been done and confirmed that 

motivation driven performance (Ngima & Kyongo, 2013, Susan, Gakure, Kiraithe, & Waititu 2012, 

Kasyoki & Enock 2013, and Shahzadi, Javed, Pirzada, Nasreen, and  Khanam 2014).  
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2.  Research Method 

It is stated before that this study is aiming to find out the relationship between motivation and performance. 

This study is conducted at a garment company “X”, that specialized in producing baby and child fashion 

products. In the late of 2015, the company changes their reward policy namely incentives system. 

Previously, the incentives system is determined by profit received from the company. The number of 

incentives (bonus) distributed by the human resource manager to sewing employees was similar. This 

incentives method did not encourage or motivate the employee to work effectively. Thus, the CEO decides 

to change the incentives systembased on company experience. The new incentives systems which 

implemented are: the employee who worked full-day in a month (25 days on average), will receive incentive 

one-day salary. The payment system of Garment Company X is employee salary will be paid every two 

weeks working day. Unfortunately, the new incentives system did not give impressed to the CEO. The 

efficiency of production process remains the same.  

Robbins & Judges (2013) argue that studies that engage in hypotheses testing usually explain the nature 

of certain relationships, or establish the differences among the group or the independence of two or more 

factors in a situation. This study employed hypothesis testing to explain the variance in the dependent 

variable or to predict organizational outcomes. The research method used in this study is survey method. 

Data gathered through questionnaires which distributed to 65 respondents. All Respondents were observed 

in their natural work environment and their activities. Observation also applied by observing interesting 

behavior. The research model of this can be seen in Figure 1. The measurement of variablesare shown in 

Table 1 and 2. 

 

Table 1 Operational Variables 

VARIABLE 
CONCEPTUAL 

DEFINITION 

OPERATIONAL DEFINITION 

Dimensions Motivation Score 

Motivation 

Motivation is the 

drive/strength of a person 

to do something with 

perseverance in order to 

achieve goals. Such 

motivation can arise 

subconsciously, 

extrinsically, and 

intrinsically. 

1. Expectancy: The belief of a person 

to be able to fulfill the level of 

performance required for a job 

Very confident  = 1 

Confident = 0.75 

Quite confident = 0.5 

Unsure  = 0.25 

Very unsure      = 0 

 2.Instrumentality: The belief of a 

person will be rewarded if they fulfill 

a certain level of performance 

Very confident  = 1 

Confident = 0.75 

Quite confident = 0.5 

Unsure  = 0.25 

Very unsure      = 0 

3. Valence: The value a person gives 

to the rewards that will be obtained 

from his job. 

Very Important  = 1 

Important  = 0.75 

Quite important = 0.5 

Unimportant      = 0.25 

Very unimportant = 0 

  

 

 

Table 2. Operational Variables 

VARIABLE 
CONCEPTUAL 

DEFINITION 

OPERATIONAL DEFINITION 

Dimensions Employee Performance 

Score 

Employee 

Performance 

Performance is the result of 

work produced by someone 

by following the existing 

procedures so as to obtain 

eligible results. 

1. Quantity: The amount to be 

completed. 

Very Good  = 5 

Good   = 4 

Simply  = 3 

Less Good  = 2 

Very less Good = 1 

 2. Quality: Quality produced. 

3. Timeliness: Conformity with the 

planned time. 

  4. Attendance 

  5. Teamwork 
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Motivation variable developed based on Victor Vroom (in Hariandja, 2006), and performance variable 

developed by writers collaborate with the company “X. 

 

3.  Results on Motivation 
Based on Vroom, this study showed that the motivation level of employee at Company X is low (total score 

of motivation is 0.37). This level indicated by the average score of expectancy is 0.73; instrumentality is 

0.69, and valence is 0.74. 

There were five indicators of expectancy namely: effort, experience, time, facilities and equipment, and 

colleagues’ support. The indicator of the effort received the highest score, while others are low (the indicator 

of facility and equipment).Findings showed that lower value occurs as the company facing broken engine 

and lack of spare parts/accessories too often. However, time available indicators showed the smallest score 

related to “very confident.”This situation occurred as the company did not determine timeliness in 

completing all job or work scheduled. It gave an impact on the production process.  

For five indicators of instrumentality: salary/wages, developing skills, bonuses, praise from superiors, 

and praise from colleagues. Findings showed that indicator of salary/wages had the highest score compared 

to employee support which received the lowest score. It indicated that employee support did not find in the 

atmosphere or working culture of Company X.  

For five indicators of valence: salary/wages, developing skills, bonuses, praise from superiors, and 

praise from colleagues. Findings showed that indicator of salary/wages had the highest score and the 

indicator of employee support was received the lowest score. It confirmed that employee support did not 

become part of working climate in Company X. while developing skills and bonuses are essential for all 

employees.  

 

4.  Results of Employee Performance 
Performance measured by seven indicators: quantity, quality (product defects, accuracy, and tidiness), 

timeliness, attendance, and teamwork. The indicator of quality received the highest score and the indicator 

of accuracy received the lowest score. Findings showed that problems occur related to the quality of the 

product produced by the employee. It gave negative impact on completing the job deadline. It can be stated, 

in Garment X quality of a product is influenced by the tidiness indicator, the frequent dislocation is in yarn 

cutting. Findings showed that employee performance value is 28.08, indicates that employee performance 

of Company X is high. 

 

5.  Results of Relationship of Motivation with Employee Performance 
The correlation value of Spearman rank = 0.462 means the level of relationship motivation with employee 

performance is moderate. Value of coefficient of determination = 21.34% means the amount of increased 

motivation will improve employee performance by 21.34%. The rest is determined by other variables that 

are not examined. 

 

6.  Hypothesis Testing and Discussion 

The results are presented in the following table: 

 

Table 3.  Hypothesis Testing Results 

Model R Level of 

relationship 

t count t table α Decision Conclusion 

Relationship 

motivation with 

employee 

performance 

0.462 Moderate 
 

1.998 0,05 Reject Ho  

Accept Ha  

There is direct 

relationship 

In the questionnaire of motivation about Valences, it consists of 5 factors: salary/wages, bonuses, praise 
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from supervisors/owner, praise from colleagues and developing skills. It can be seen that the factor of salary 

is the most important factor for employees of Company X. Basically employees in company X have basic 

needs that must be fulfilled so that the factor of salary/wages becomes the most important thing. But the 

second factor is not a bonus but a developing skill. This factor shows that there is internal motivation owned 

by employees of Company X. However the owner has not been able to support the motivation due to the 

limited time available. The third factor is bonus. The owner changed the bonus sytem due to improve 

employee’s performance. However, based on the information obtained, the changes don’t have a signifivant 

impact on employee’s performance. Based on the results that employees are more motivated by the factors 

of salary/wages and developing skills. Seeing the complement factor of supervisor and colleagues ranked 

fifth and sixth, shows that giving praise is not an organizational culture of Company X.  

The results of employee performance Company X is high. Based on the quality, quantity and number 

of employee attendance are good. However, there is still an inaccuracy in the production process. Waste of 

production process can occur in the form of former stiches. So it will affect other performance factors such 

as tidiness and timeliness. Cooperation among colleagues in the Company X is categorized enough because 

the tasks and responsibilities per individual are so much that it is not possible to help each other's work 

partner. However, if there are difficulties faced by colleagues, other colleagues can still help with a short 

time.  

Based on the statistical calculations obtained results in accordance with the hypothesis (hypothetically 

accepted). However, based on the data obtained shows that employee motivation X Company is low, but 

the resulting performance is high. As the theory shows that performance is influenced by 3 factors: 

employee ability, employee effort, and organizational support. The performance of Company X employees 

is not only influenced by motivation, but some factors lead to high performance, such as: 

1.   The production conducted by consumer demand (by order). Causing indicators are in good performance. 

Such as the quantity and quality have a result in the dominant good because of the provisions of the 

consumer that Company X that must be fulfilled. Timeliness of any targeted, so as much as constraints 

that happen to be met appropriate time specified.  

2.  Supervision and motivation were given by supervisor. Motivation was provided by supervisor more 

encouragement to produce the quantity and quality by the provisions. So that support the performance 

of the resulting high. However, for the provision of warning directly still less because of supervisor not 

around at any time and also the case of lack of human resources, then supervisor down directly tasks 

the field. So that the performance indicators of the accuracy be the indicator that has a total respondent 

lowest. 

3.  Ability employees of Company X.  Search employees conducted by the company X has the terms of 

work experience. So that support the high performance generated by employees that exist in the 

company X. 

7.  Conclusion 

This study confirms that employee motivation related to the employee performance. The higher the 

motivation, the higher the performance. But the company should put more attention on employee motivation. 

A study indicated that employee pointed high score to the reward such as salary and bonuses. In this type of 

worker, the basic needs are more important than the higher need,  praise from colleagues. Besides the 

employee's factors, the performance can be developed through the availability of good conditions of the 

facilities, such as machines, engine, and tools in the production process. 
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This study examines the relationship between website quality, trust, satisfaction, and loyalty on the online shop in 

Indonesia. The sampling frame of this study includes 250 customers who have specific criteria such as own credit/debit 

card and at least purchased twice using online shopping platform. Data are then analyzed using the smart PLS software. 

The result indicated that website quality influence satisfaction; website quality affects trust; satisfaction influences 

trust; satisfaction influences loyalty; and trust affects loyalty.  
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1. Introduction  

Today, internet usage is a global trend of human life behavior, especially in the business world1. Internet 

users in Indonesia in 2012 ranked 8th in the world, and from the total population of Indonesia as many as 

248 million people or 22% of Indonesian people use the internet. In Asia, Indonesia is ranked 4th after 

China, India, and Japan. In May of 2009, it was noted that the value of internet commerce in Indonesia 

reached around USD 3.4 billion or around 35 trillion rupiahs, and made Indonesia a potential market for e-

Bay2. Online transactions, different from offline transactions, are entirely dependent and trust on the 

information available on the website3.The challenge for online business is knowing the customer's desire to 

create satisfaction, which leads to trust and at the end will impact on loyalty4. Characteristics of online 

business are the extent of cyberspace that can be accessed, unlimited place and time, causes the online store 

must provide the best service, especially paying attention to the quality of the website and furthermore can 

affect the satisfaction. The trust factor is a fundamental element of many factors that influence the 

occurrence of online shopping and buying transactions4.Several previous studies have found that online 

transactions include a comfortable and sophisticated way, but consumer confidence in the company is 

extremely vulnerable and hard to come5. The quality of a website can increase online consumer trust6. Sellers 

who have quality websites, even if they do not have a good reputation, remain more trustworthy than 

reputable sellers, but poor website quality7. The belief in the online shopkeeper's behavior affects customer 

buying-interest4. Although in theory and some studies suggest that service quality will have an impact on 

customer satisfaction and loyalty, studies are showing that service quality does not affect customer 

satisfaction8.  

This study examines the relationship of website quality, trust, satisfaction, and loyalty on the online 

shop. The rest of the paper is organized into four sections. First section discuss the theoretical background 

and the relationship between the construct for developing hypotheses. Second, the methodology used in 

obtaining and analyzing the data. Third section, result and discussion, addresses the hypotheses testing and 

interpretation. The last section, conclusion, summarize the main point of the result. 
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2. Theoretical Background 

2.1. Website Quality and Customer Satisfaction 

One method of measuring website quality based on end-user perception is the development of ServQual, 

which is widely used previously in the measurement of service quality. Website Quality or commonly called 

WebQual has been developed since 1998 and has experienced several iterations in the preparation of 

dimensions and items of questions are arranged in three areas9, namely; (1) Quality of information from 

information systems research. (2) Interaction and quality of services from information systems research, e-

commerce, and marketing, and (3) Usability of human-computer interaction. The WebQual model was first 

used on business school portals based on factors of ease of use, experience, information and communication, 

and integration10. Website quality is determined by five dimensions11 namely: (1) Information, including 

quality of content, usability, completeness, accuracy, and relevance. (2) Security, including trust, privacy 

and security guarantees. (3) Convenience, including easy to operate, easy to understand, and speed. (4) 

Comfort, including visual appeal, emotional appeal, creative and attractive design, and (5) Quality of 

service, including online completeness, and customer service. 

 Consumer satisfaction is a conscious evaluation, or consumer cognitive assessment of a product 

consumed, whether the performance of the product is relatively good, or whether the product corresponds 

to the purpose or use of the consumer by his expectations12. E-satisfaction is customer satisfaction to 

previous purchasing experience in an e-commerce trading company13. Furthermore, another difference in 

the online environment is the need to add dimensions in measuring customer satisfaction, which is efficient, 

flexible, easy to use, aesthetic website and security13. Consumer satisfaction is reflected in several ways14, 

namely: (1) consumer emotional condition as a result has been using a product. (2) respect from consumers 

because it has gained experience from using a product, and (3) the desire to reuse a product. Several previous 

studies have explained that website quality has a positive influence on customer satisfaction9,15,16. However, 

other research has different results, namely that there is no relationship between a quality website with 

customer satisfaction8. So based on the above description, the hypothesis is proposed as follows: H1: 

Website Quality affects Customer Satisfaction. 

 

2.2. Website Quality and Trust 

Conducting online transactions is an easy and sophisticated way, but consumer confidence in the company 

is very vulnerable and hard to come5. However, there is a significant influence on the reputation of the 

company and the quality of the website to the level of consumer confidence in online transactions6. 

Meanwhile, other findings argue that sellers who have good quality websites, even if they do not have a 

good reputation, remain more trustworthy than reputable sellers, but poor website quality7. So from the 

explanation, the second hypothesis is: H2: Website Quality affects Customer Trust. 

 

2.3. Customer Satisfaction and Customer Trust 

Several studies found that there is positive and vigorous direct relationship between customer satisfaction 

with trust, which means the more satisfied consumers, the more consumers will believe17. This is in line 

with research result stating that customer satisfaction has a relationship with trust18,19. The more consumers 

feel satisfied, the more trust they will be. Based on the description, then the third hypothesis in this study is 

as follow: H3: Customer Satisfaction effect on Customer Trust. 

 

2.4. Customer Satisfaction and Customer Loyalty  

In general, customer satisfaction and loyalty have a direct and significant relationship. The more satisfied a 

consumer is, the more they are loyal. However, studies on software industry showed that there is no 

significant relationship between customer satisfaction and loyalty18. The result of the research contrasts with 

other research conclusion stating that customer satisfaction has a significant relationship with loyalty, which 

means more satisfied a consumer, then they will be more loyal too16. This is in line with the study by another 

researcher which reveal that online consumer satisfaction (E-satisfaction) has a significant relationship to 

the consumer's online loyalty (E-loyalty)14. So, based on the description, then the fourth hypothesis is: H4: 

Satisfaction affect on Loyalty. 
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2.5. Customer Trust and  Loyalty  

From some previous research, it can be seen that the relationship between trust and loyalty. Buying interest 

is one form of customer loyalty determined by the trust3. This is also similar to another result that trust in 

online shop customers determines to buy interest which is one form of customer loyalty4. Based on the 

description, then the fifth hypothesis in this study are: H5: Customer Trust affects Customer Loyalty. 

  

3. Methodology 

The population of this study is all people who have made purchases in the online shop in Indonesia, and 

samples of 250 customers with the criteria of having credit/debit card, and have made purchases at the online 

shop at least twice. The number of samples is determined using the concepts developed by Isaac and 

Michael, i.e., for determining the number of samples and the unlimited population with a 5% error rate is 

249 samples, rounded to 250. Data collection methods are an integral part of the research design. In this 

study a closed questionnaire was used, using a Likert scale of 1-5, and (1) for statements strongly disagreeing 

and (5) for statements strongly agreeing on the declaration of the indicator being measured. The analysis 

used is descriptive analysis with SPSS 16 and Partial Least Square (PLS) with Smart PLS software 

application program. 

4. Result and Discussion 

4.1. Profile Description of Respondents 

The study includes online shop objects, no restrictions on online shop types and no restrictions on products 

purchased online. The number of respondents is 250 respondents and to get the respondents, the 

questionnaire was distributed five times. Respondents with ages 19-24 years were 102 (41%), the second 

largest number was age between 30-34 respondents as many as 60 (24%). Moreover, the third is the 

respondent age between 25-29 years that is as much as 45 (18%). Respondents’ distribution by gender are 

approximately equal, i.e., 47% female and 53% male. Based on the frequency of purchases in the past one 

year, 88 (35%) stated that they had made three purchases, 60 respondents (24%) have made two purchases, 

and 57 respondents (23%) have purchased four times. Measurement indicators of each variable have been 

tested for validity and reliability with the result as shown in Table-1 below. 

Tabel 1. Reliability Measurement 

No Variable  
No. of 

Indicator 
Cronbach alpha 

Composite  

Reliability 

AVE 
Remark   

1 
Website 

Quality 
10 0,94 0,95 0,71 Reliabel 

2 Satisfaction 10 0,96 0,91 0,77 Reliabel 

3 Trust 8 0,94 0,95 0,64 Reliabel 

4 Loyalty 3 0,85 0,97 0,76 Reliabel 

Table 1 shows the value of Cronbach alpha, composite reliability above 0.7 as the recommended value. 

Also, the average variance extracted (AVE) are above the value of 0.5 as the recommended value limit. 

Thus, the overall construction of research has a high consistency and deserves further analysis. The Outer 

model explains the relationship between the indicator and the variable while the inner model explains the 

relationship between the variables. Outer and inner model as shown in Figure 1, demonstrates that each 

indicator has a high loading coefficient This finding indicates that the indicator used to measure the model 

variable are valid. The most significant loading value of web quality is found in the ease of use of the 

website, such as ease of access, operation, and security in transactions. Satisfaction has the highest loading 

value on price and cost to get the product or service, which means the majority of customers are satisfied 

with the price offered by the online shop and the cost to get the product or service. Trust, has the highest 

loading value on the consistency of online shop customer. Loyalty has the most significant loading on giving 

recommendations from customers to friends and relatives. Online shop customers who have felt satisfied 
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and believe in the online shop, will be willing to give recommendations to friends and relatives to visit or 

conduct transactions online shop subscription. The goodness of fit of this model is measured by the Q² which 

is calculated as follows: Q² = 1-(1-0.66) (1-0.804) (1-0.833) = 0.98. The result is close to 1.0. This means 

that the research model has predictive relevance, and it is worth to do further analysis. 

4.2. Hypotheses Testing 

Testing of the hypothesis is conducted to examine the influence of each variable against other variables. 

Testing is based on t-value value with the provision that if the value of t-value> 1,960 then the influence of 

the variable to another variable is stated significant. Table 2 shows that the results of the research hypothesis 

testing are all acceptable. The result of hypothesis testing showed that Website Quality had a positive effect 

on Trust. This finding shows that higher the quality of an online shop website will increase consumer trust 

in the site. Website Quality can describe the capabilities of the online shop in providing optimal services to 

consumers. For that, when consumers have visited the website then various evaluations of the website will 

build consumer confidence. The results coincide with the study by previous research that the higher the 

quality of a website, the higher the trust of consumers5,7. The results of hypothesis testing showed that 

Satisfaction also affects the trust. This finding can be explained that when high consumer satisfaction leads 

to higher consumer trust. Before interacting with the company, the consumer has a certain amount of 

expectation of the service to be received. 

Tabel 2.  Hypothesis testing with t-value 

Hypothesis 

Original 

sample 

estimate 

 

Standard 

deviation 

 

t-value remark 

Website Quality 

influence Satisfaction 
0,813 0,02 40,64 supported 

Website Quality 

affects Trust 
0,252 0,06 4,51 supported 

Satisfaction 

influences Trust 
0,696 0,05 13,48 supported 

Satisfaction 

influences Loyalty 
0,347 0,08 4,40 supported 

Trust affects Loyalty 0,572 0,08 7,10 supported 

Therefore, when the company can meet the various needs and desires of consumers cause the higher 

consumer confidence that the firm can provide the best for consumers. This study proved that satisfaction 

affects the Trust. However, there is research conducted which showed different results that Satisfaction does 

not affect the Trust18. This is possible because the object of the research is industrial software and the 

research respondent is the company manager. The satisfaction felt by respondents from the use of software 

does not affect the trust because the orientation of the performance of the software is the ability to support 

the manager's job. Satisfaction affects consumer loyalty in making visits to an online shop, with some hope 

for repeat satisfaction, and consumers will not switch to another online shop17. Fulfillment of all the needs 

and desires of consumers who become the reason to keep visiting and doing online transactions. Trust affects 

consumer loyalty in making visits to an online shop. High trust reflects low psychological risks from within 

consumers and causes consumers to stay in an online shop, and research results support17.  

5. Conclusion 

In connection with the aims of this study, it is concluded that website quality in the online shop not only 

serves as a medium of information but also can be a stimulus visitors interact with the online shop. The 
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informative website display, the security impression of the website, the ease of operation of the website, the 

convenience of use, and the quality of excellent service can satisfy the consumers. The informative website 

display, the security impression of the website, the ease of website operation, the convenience of use, and 

the quality of the  service can increase the consumer's trust in the capability or competence of the online 

shop in providing the service. The higher satisfaction of consumers increases consumer's trust in online shop 

competence. There is a tendency of consumer that if they get satisfaction sustainably, they will maintain the 

visit and interaction with the online shop, not to others.  
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This work aims at examining the influence of the marketing mix on the parent loyalty through school image. The 

sampling size includes 200 respondents representing the parent of the student of 15 private schools in the city of 

Surabaya, East Java, Indonesia. Data collection used a questionnaire designed with 7-point Likert type scale. Data were 

analyzed using SmartPLS software. The results showed that the marketing mix influences the loyalty of parents. 

Marketing mix also impacts the school image, and school image affects the parent loyalty. School image contributes a 

mediating impact on the marketing mix and parent loyalty relationship. 

 

Keywords: marketing mix, school image, and parent loyalty 

 

 
1. Introduction 

Today, many private schools are serving the people in any level of education including playground school, 

kindergarten school, and the next level, the primary school. Statistical report by the local government of 

East Java, Indonesia, indicates that the school capacity growth reaches 10% annually at the playground 

level, 7% for the kindergarten and primary school. Meanwhile, the demand for this level of education, which 

represented by the growth of the population of the age of two to six years old, is only 2% per year. This 

oversupply situation has pushed the foundation and their school management to review and redesign their 

strategy in facing the competition. The management of the school understands very well that there are many 

choices available for the parent of the kids without any switching. Based on this situation, the school 

management has to pay attention to getting the loyalty. They also understand that decision maker on the 

selection of the school is the parent of the kid1. Hence, the effort should be addressed primarily to the parent 

of the children. 

In addressing the parent loyalty of the student, many types of research have been conducted.The image 

of the school is one factor that affects the loyalty of parents2. Another research stated that marketing mix, 

defined as a set of marketing tools, work together to satisfy consumer needs and build relationships with 

consumers3. This research also argues that marketing mix has an impact on the customer loyalty. There are 

four critical elements of marketing mix called 4Ps, i.e., product, price, place, and promotion3. However, in 

term of tangibility spectrum, teaching is a service placed in the range of pure services. This position means 

that the resulting product is intangible product and proposed 7Ps tools consisting of product, price, place, 

promotion, people, physical evidence, and process4. Based on the above description, the present study aims 

at examining the influence of marketing mix on the parent loyalty through school image as mediating 

construct on the private school in the region of East Java of Indonesia. This research, therefore, addresses 

three research questions. First, does the marketing mix affects school image. Second, does marketing mixes 

influence parent loyalty, and the third, does school image affects parent loyalty. 
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2. Theoretical background 

2.1. Marketing Mix 

Marketing is defined as a process how an organization provides value and make relationships with 

consumers to obtain a return from consumers3. There is a big difference between traditional marketing and 

educational marketing5. The first one is the reality that business organizations provide goods meanwhile 

schools as institutions offer services. Second, the acquisition of buyers on education services is intangible. 

It, therefore, must be evaluated by referring to the impression they give to the potential clients. The third 

difference is that educational services mainly depends on the reputation of the individual. Fourth, it is not 

fair to differentiate the quality of the services in the education industry. Fifth, that buyers cannot return 

educational products when they have used it. Last is the impossibility of repeating the use of educational 

services, unlike the use of other goods or services. The importance of these additional factor encourages the 

marketer to consider the concept of the expanded marketing mix for services which consists of product, 

price, place, promotion, people, process, and physical evidence3,4.  

 

2.2. School Image  

Brand image is the perception of the customer in respect of the brand in consumer mindset6. Brand 

associations are anything related to brands in consumer memory7. The brand association is getting stronger 

when the frequency of experience with a particular brand is increasing8. Brand associations allow companies 

to distinguish the brands within the market. The different brand will create a competitive advantage. The 

image is built from one's ideas, impression, and ideas about an object9. The image of schools is not absolute 

but relatively depends on the image presented by other agencies10. The institutional image is the result of a 

set of processes by which the community take into consideration the various attributes of the organization11. 

School image can be shaped by a variety of dimension and is the achievement of some processes that include 

the past experiences, various information, and education promotion activities2. The school offer promises to 

the parents of the student through a variety of attributes. 

 

2.3. Parent Loyalty 

Marketing activities by organizations is to attain specific results, such as increased profits, market share, 

and loyal consumers12. The loyalty is a deep voluntary of the user to repeat the purchase or subscribe to a 

favored product and service13. Loyalty is a result of four phase of the development before the consumer 

decides to repurchase. The four stages of loyalty are cognitive loyalty, affective loyalty, conative loyalty, 

and action loyalty. Loyal parents will support their children to continue to the next level in the same until 

they completed their study. Hence, parent loyalty influences the decision making2,12. The level of loyalty 

comprises three layers, i.e., low loyalty, moderate loyalty, and high loyalty, which characterized by a 

promise and support from parents to their graduated student resulting from an unforgettably enjoyable 

experience and enormous educational service delivery14. 

 

2.4. Marketing Mix and Parent Loyalty Relationship 

Better quality of the marketing mix will improve the loyalty of the parent15. The marketing mix also aims at 

producing goods and services that have been carefully researched and designed to attract consumers in the 

market to provide a high value to consumers16 and consequently, marketing mix affects consumer loyalty17. 

Elements of the marketing mix should not be run individually but as a whole so that the marketing mix has 

an impact on consumer loyalty and therefore marketing mix influences the loyalty of parents12. The 

discussion above leads to the first hypotheses H1: Marketing mix affects parent loyalty. 

 

2.5. Marketing Mix and School Image Relationship 

The marketing mix influences the perception of consumer image in the public transportation18. From the 

results of the study found that the firm does not consider all dimensions in the marketing mix that led to the 

emergence of the negative image of the service company. The marketing mix, can help the tourist 

accommodation in building images in the minds of its customers19. The marketing mix element consists of 

price, advertising spends, commercial promotion and product20. The results showed that the four elements 

influence the image company and it is found that all elements of the marketing mix have a real impact on 

school image2. The description above leads to second hypotheses H2. Marketing mix affects school image. 
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2.6. Marketing Mix and Loyalty Relationship 

The brand image has an impact on loyalty and promise. Brand image has a positive impact on customer 

loyalty and the perceptions of the quality and it affects the level to which consumers perceive marketing 

mix and the satisfaction on offer in the long run to generate sustainable returns21. In the sector of the 

university, it has proved that University image affects student loyalty22. The result of this research has 

significant implications for management, which suggest that by maintaining the image, the university will 

gain loyalty from undergraduates to advance their postgraduate studies at the same university. Hence, the 

university image affected student loyalty23. School image could serve as a useful means to predict the loyalty 

of parents2. This discussion leads to third hypothesis H3: School image affects parent loyalty 

 

3. Methodology 

3.1. Sample and Data Collection 

On this study, the unit of observation was the parent of the student who has sent their kids to private school 

at the level of the playground, kindergarten, a primary and elementary school in the city of Surabaya, East 

Java, Indonesia. The questionnaire was constructed based on previous related literature as the primary 

source. The measurement item was developed using a semantic differential in 7 points of scale (1: strongly 

disagree, 7: strongly agree). Questionnaires were then distributed to 200 respondents. The individual sample 

was selected by chance at the public place where the parent brings along their kids such as at a restaurant, 

mall, and the school. The collection of administered questionnaire continues until 200 respondent obtained. 

The dataset is then analyzed using smart PSL software to assess the measurement model and to test the 

hypotheses through the analysis of the inner model. 

   

3.2. Operational Definition of Variables 

Based on the theoretical background discussed, the three research variables are defined in term of its 

indicators enabling the measurement of each latent variable. The operational definition of all the constructs 

and the corresponding theory is summarized in Table 1.  

 

Table 1. The Operational Definition of the Variables.  

Construct Indicator 

Product (X1) 
1. School possesses a superior learning program compared to another school (PRD1) 

2. Graduate student experienced knowledge enhancement during learning process (PRD2) 

Price (X2) 
1. Price is reasonable with the value received by student (PRC1) 

2. School imply clear policy on the school fee payment (PRC2) 

Place (X3) 
1. School possesses enough parking area (PLC1) 

2. The school arrange the route to avoid traffic jam at  school hour (PLC2) 

Promotion (X4) 
1. School always publish the latest news about the activities  (PRO1) 

2. School make a regular Parent-Teacher meeting to ensure two-way communication (PRO2) 

People (X5) 
1. The teachers are qualified and competent on what they teach (PEO1) 

2. The teacher takes care of the students (PEO2) 

Physical evidence (X6) 
1. The school possesses adequate  to support the learning process (PE1) 

2. The school provides appropriate learning media for process (PE2) 

Process (X7) 
1. The school administration is straightforward and efficient (PRS1) 

2. The school conducts a proper communication with the parent (PRS2) 

School image (Y) 
1. The school has an excellent image in the mindset of the parent (SI1) 

2. The school image is better than another school image (SI2)  

Parent loyalty (Z) 
1. The parents support their kids to study at a higher level of the same school (PL1) 

2. The parents voluntarily recommend and inform the school to their colleague (PL2) 

 

 

4.  Result and Discussion 
Table 2 lists the factor loading of each indicator and the reliability of each block indicator. All indicators 

are valid since the outer loading exceeded the recommended minimum value of 0.5024  in all cases (range 

0.620 to 0.966). Table 2 also lists the magnitude of cross loading of each indicator showing that each 

indicator correlates more with its related construct more than with other constructs. The composite reliability 

and Cronbach alpha exceeded the recommended minimum value of .70  in all cases (range 0.904 to 0.964)25. 

This result demonstrated that measurement model is valid and reliable, and the analysis continues to examine 

the hypotheses. 
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Table 2. Measurement model assessment 

Variable Indicator 
Outer 

loading 

Cross loading Reliability 
R  

square 
Marketing 

mix 

School 

image 

Parent's 

loyalty 

Composite  

reliability 

Cronba

lpha 

Marketing 

mix 

PRD1 0.651 0.612 0.535 0.419    

PRD2 0.666 0.651 0.482 0.457 

0,964 0,961 

PRC1 0.684 0.684 0.502 0.512 

PRC2 0.620 0.620 0.495 0.469 

PLC1 0.656 0.656 0.478 0.392 

PLC2 0.623 0.623 0.398 0.230 

PRO1 0.663 0.663 0.445 0.341 

PRO2 0.666 0.666 0.423 0.325 

PEO1 0.773 0.773 0.563 0.533 

PEO2 0.776 0.776 0.570 0.461 

PE1 0.777 0.777 0.543 0.413 

PE2 0.782 0.782 0.558 0.419 

PRS1 0.766 0.766 0.658 0.492 

PRS2 0.783 0.783 0.610 0.516 

School 

Image 

SI1 0.876 0.676 0.876 0.515 
0,929 0.904 0,431 

SI2 0.966 0.667 0.966 0.547 

Parent 

Loyalty 

PL1 0.805 0.515 0.515 0.873 
0,947 0.916 0,521 

PL2 0.827 0.520 0.536 0.891 
 

Table 3 shows the path coefficient of each relationship between constructs. All coefficients have 

corresponding T-value exceed 1.96 for a significant level of 5% (range 4.161 to 13.736). The path coefficient 

and T-value was used to examine if the marketing mix affects parent loyalty. The path coefficient of 0.382 

and the T-value of 5.132 implies a significant association between marketing mix and parent loyalty (H1). 

Table 2 also indicated that the indicators which are the most representative of the marketing mix are the 

people like the teacher, the physical evidence such as the building, location, and also the process. The school 

management needs to enhance those indicators in building the parent loyalty. This finding supports the 

previous research, which proposed that educational services be different from goods produced by 

manufacturers. This empirical analysis result proves that marketing mix affects the parent loyalty (H1). 

 

Table 3. Inner model assessment 
Hypothesis Relationship Coefficient T-value Remark 

H1 Marketing mix -> Parent loyalty 0.382 5.132 supported 

H2 Marketing mix -> School Image 0.722 13.736 supported 

H3 School Image -> parent loyalty 0.326 4.161 supported 

 
As illustrated in Table 3, the path coefficient of 0.772 and the T-value of 13.376 proved empirically that 

marketing mix affects school image (H2). This relationship is relatively stronger than that of the marketing 

mix and parent loyalty. The finding also means that marketing mix gives an impact not only on the parent 

loyalty but school image as well 

The last finding support hypotheses (H3), that school image influence the parent loyalty. As shown in 

Table 3, path coefficient of 0.326 and corresponding T-value of 4.161 support the hypotheses. School image 

gives an impact in building the parent loyalty. It implies that the school image gives a mediating role in the 

relationship between marketing mix and parent loyalty. This result also implies that marketing mix has an 

indirect effect in affecting the parent loyalty. Hence, marketing mix activities for the private school is highly 

critical in building the parent loyalty. The most exciting finding was that school image does mediate the 

relationship of the marketing mix and the parent loyalty. The mediating effect of the school image is 

relatively high compared with the direct effect of the marketing mix on parent loyalty.  

 

5. Conclusion 
In connection with the aim of the study, this research concluded that the marketing mix affects the loyalty 

of the student parent directly. The marketing mix indirectly affects the parent loyalty through school image 

as a mediating construct. The school image also affects the parent loyalty. The marketing mix is, 
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consequently, essential to building the parent loyalty. The people, process, and the physical evidence are the 

most affecting factor in the building the school image and the parent loyalty. In enhancing the parent loyalty, 

schools are advised to pay attention to the improvement of the physical evidence, people competency, and 

simplification of the process.  
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The aim of this study is to examine the influence of life satisfaction and job satisfaction to career development of 

employees at PT. X in Jakarta. Sampling method used is purposive sampling to structural level of the organization, 

amounted of 100 persons. Technique of data analysis to test hypotheses models using Structural Equation Model 

(SEM) with Linear Structural Model version 8.72 by Joreskog and Sorbom (2008). The result of all hypotheses test 

showing fit to empirical data. (CFI=0.98; RMSEA=0.012;CMIN/DF=1.034; IFI = 0.98). The structural relationship 

between variables maybe summarized as follows: (1) life satisfation has a positive and significant influence to career 

development of employees at PT. X in Jakarta, for t=5.21.and Coefisien of 0.75. (2) job satisfaction does not have a 

significant influence to career development of employees at PT. X in Jakarta, as the  t =-0.44 is smaller than the t-

table=1.96, and coefisien for -0.040. (3) life satsfaction and job satisfaction have influence to career development of  

employees at PT. X in Jakarta, for Ry = 0.57 and t=3.82. 

Key words: life satisfaction, job satisfaction, career development 

 
1. Introduction  
Human resource is valuable asset and investment in an organization as they are in a strategic role to achieve 

organization goals and to make advancement of the organization which it need to be maintained and 

developed, so the success of the organization to make an improvement to achieve its goal. Every 

organization or corporation is doing many activities to achieve their goal which is to gain profit. 

One of the organization’s activities to improve employees’ ability is by career development. Flippo 

(2007) suggests that career development is a set of job activities which are separated yet linked, and give 

meaning and continuance to one’s life. Career development was designed to help employee in assessing 

internal needs, developing and informing available career opportunity, and connecting the need, ability and 

career opportunity of employee and within the organization. In his career, the employee has a personal life, 

many things he wants to accomplish in his lifetime; he has certain standard of life satisfaction. Life 

satisfaction is very important for a person to keep running and hit the target in his life. Life satisfaction is 

the degree of which a person evaluates the overall quality of his life positively; as something pleasant or 

how much the person likes the life he leads (Kreitner & Kinicki, 2010) . 

 

2. Literature Review 

2.1.  Career Development 

Career is seen as a series of promotions to get a job with a higher responsibility or the placement of a better 

position in the hierarchy of one's work throughout his working life. According to Bernardin (2003) career 

development is a series on attitudes and behaviors related to work activities and experiences throughout 

one's life. Furthermore, Bernardin (2003) suggests that career development is the process of improving the 

ability of individual work that is accomplished in order to achieve the desired career. It can be concluded 

that career development is a continuous process through which individuals with his personal efforts realize 

the goal of career planning that adapted to the conditions of the organization.  

mailto:antonius.manurung@mercubuana.ac.id
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Career development is a process of improving the working ability of individual in order to achieve the 

desired career. It is a condition that indicates the increasing status in one’s career path within the 

organization. And although the human resource management can play a role in the development of those 

activities, but the employees themselves should be concerned of this matter, as they are the one who will 

get the benefit (Sudiro, 2011). 

 

2.2. Life Satisfaction 

According to Neugarten (in Purnama, 2009), individual who feel psychologically satisfied in their life is 

individual who love to do daily activities, considers their life having a meaning, feels that they have achieved 

the desired objectives, has a positive outlook and a happy mood. Life satisfaction is a measurement of 

happiness that indicates pleasure or satisfaction in the welfare, pleasure or desire-fulfillment. Happiness is 

the ultimate goal of human life. If one fails to get happiness, life will be a sad experience for them. 

Meanwhile, according to Diener (2005) life satisfaction is a cognitive evaluation of individuals 

regarding his quality of life and the fulfillment of all desires and necessities of life. In assessing life 

satisfaction, it depends on the level of life satisfaction of individuals perceived to be completely sourced 

from the perspective of the individual. In making judgments about life satisfaction, a person tends to evaluate 

his current living conditions and then reconsider everything that happened. Therefore, this assessment could 

be affected by the perceived mood at time of assessment or information provided when he made his 

judgment. People will look back on all the important aspects of his life and will compare with the current 

condition.  

 

2.3. Job Satisfaction 

Job satisfaction is the level of pleasant feeling obtained from a person's job ratings or work experience 

(Colquitt, Lepine, & Wesson, 2011). In other words, job satisfaction is the level of contentment a person 

feels regarding his or her job. Meanwhile, Robbins and Judge (2015) give the definition of job satisfaction 

as positive feelings about work as a result of the evaluation of its characteristics. Job requires interaction 

with colleagues and superiors follow organizational policies, performance standards, living with less than 

ideal working conditions, and such. Job with high satisfaction allows someone to experience a positive 

feeling when they think about their work or taking part in the activities of the task. Those with the low job 

satisfaction experienced negative feelings when they think about their work or taking part in their work 

activities. 

Aspects of job satisfaction according to Colquitt, Lepine, and Wesson (2011) are: a) pay satisfaction 

which is a comparison between desired payment with the payment they received, b) promotion satisfaction, 

providing opportunities for greater personal growth, better wages and higher prestige, c) supervision 

satisfaction is about their superiors whether their boss competent, polite, a good communicator and not be 

lazy, annoying, keep your distance d) coworker satisfaction is about their peers are intelligent, responsible, 

helpful, fun, and exciting, e) satisfaction with the work itself is about their actual job duties whether the task 

is challenging, exciting, respected, and utilize the skills, f) altruism is the characteristic of love to help others 

and be the cause of moral, g) status is about having power over others, or having popularity, h) environment, 

indicates a secure feeling and comfortable. 

 

3. Hypotheses  

1. There is influence of life satisfaction to career development of employees at PT. X in Jakarta. 

2. There is influence of job satisfaction to career development of employees at PT. X in Jakarta. 

3. There is influence of life and job satisfaction to career development of employees at PT. X in Jakarta. 

The conceptual diagram (as a frame of thinking) this research can be shown as follow: 
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Figure 1. Conceptual Diagram 

4. Methods 

4.1. Research Design 

This research uses quantitative method using structural equation model with linear structural relationship 

8.72 (Joreskog & Sorbom, 2008), through the questionnaires with Likert scale. 

4.2. Variables  

The variables in this study consisted of two exogenous variables and one endogenous variable. Exogenous 

variable is a condition that is considered to have an effect on the reactions of participants or research 

subjects. Variable has a sense as a reaction participants in research conditions are thought to be influenced 

by exogenous variables, in other words, this endogenous variable is the dependent variable in the model. 

Variables in this study are as follows: variables I (exogenous): life satisfaction, variables II (exogenous): 

job satisfaction, and dependent variables (endogenous): career development. 

4.3.  Population and Sample 

The population in this study is 1500 employees of PT. X in Jakarta and the sample is 100 respondents. The 

sampling technique is purposive sampling, a way sampling done by selecting a subject based on specific 

criteria set for the researcher. Samples were selected based on the level of the organization, i.e those who 

are in the structural level.  

4.4. Instrument: Validity and Reliability Results 

The validity of life satisfaction analysis is using confirmatory factor analysis by Lisrel. Life satisfaction 

instrument consists of five aspects which is constructed by Manurung (2016) based on Neugarten (1998), 

produces loading factor more than 0.50. Job satisfaction instrument consist of eight aspects which is 

constructed by Manurung & Lavena (2016) based on Colquitt, LePine dan Wesson (2011) produces loading 

factor more than 0.50. Career development instrument consist of four aspects which is constructed by 

Manurung (2016) based on Neugarten (1998), produces loading factor more than 0.50. All items from the 

dimensions of research variables are valid by using loading factor values above 0.50. The reliability of the 

research variables is above 0,70 and described as follows: 
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Table 1. Construct Reliability 

Latent Variable Construct Reliability Result 

Life Satisfaction 0.824          Reliable 

Job Satisfaction 0.761          Reliable 

Career Development  0.831          Reliable 

                                                                                                                                                               

5. Data Analysis and Result  

Summary of CFA Analysis Result: 

Table 2. Goodness of Fit Model  

Goodness of the Fit  Cut off value Estimation Result 

Chi-Square (χ2) 142.14    117.56    Fit 

Significancy ≥ 0.05      0.442    Fit 

RMSEA ≤ 0.08      0.012    Fit 

CFI ≥ 0.95        0.98    Fit 

 

   
Figure 2. Relationship among Variables after Testing 

 

Structural Equations 

       CD = 0.75*LS - 0.040*JS, Errorvar.= 0.43 ,  R² = 0.57 

                 (0.12)       (0.089)                       (0.11)            

                 6.50          -0.44                           3.82             

Results the study of influence of life satisfaction and job satisfaction to career development of employees at 

PT X in Jakarta is fit, means hypothetical model accepted based on results of the analysis to test the 

theoretical model. It can be described as the following results: 

1) Life satisfaction has a positive and significant influence to career development of employees at PT. X in 

Jakarta for t = 6.50 and coefisien of 0.75.  

2) Job satisfaction does not have a significant influence to career development of employees at PT. X in 

Jakarta, as the t = -0.44 is smaller than the t-table = 1.96, and coefficient for -0.040.  

3) Life satisfaction and job satisfaction have influence to career development employees of PT. X in Jakarta, 

R2 = 0.57 and t = 3.82. 
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6. Conclusion 

The conclusions of this research are described as folllows:  

1) There is a significant influence of life satisfaction to career development of employees at PT. X in 

Jakarta. 

2) There is not a significant influence of job satisfaction to career development of employees at PT. X in 

Jakarta. 

3) There are significant influence of life satisfaction and job satisfaction simultaneously to career 

development of employees at PT. X in Jakarta. 

The above conclusion means that with increasing life satisfaction and job satisfaction, it will increase career 

development of employees. 

 

7. Suggestion 

Based on the research results obtained, then the advice that can be given as follows: 

1) Future research should further develop other models by adding other variables that can affect the career 

development, eg: organizational climate, performance management, talents management, or other 

variables. 

2) For further research should be viewed not only in PT. X in Jakarta, but to spread the data in other 

companies and see the difference between structural and non-structural. 
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This research examined the influence of tacit knowledge on certain factors concerning organizational development 

such as productivity, motivation, and innovation. The observation entity for this research is several centers of Small 

and Medium Enterprises in Malang, Indonesia, which produces tempe chips. Tacit knowledge is knowledge that is 

stored in individuals and usually is based on experience, making it difficult to be formulated yet could influence 

worker’s innovation and working performance. Many processes require skill and experience to produce tempe chips. 

Hence these production processes need tacit knowledge from each of their workers. Tacit knowledge within these SME 

will theoretically affect the number of chips produced, innovation, and increase the motivation of the worker to work. 

Questionnaire deployment may acknowledge the influence of tacit knowledge on productivity, motivation and 

innovation. The result of the questionnaire is clarified or validated externally by The Institute of Union and Small and 

Medium Enterprise’s Marketing Department. This research concluded that tacit knowledge does not affect innovation 

and productivity yet it affects motivation.  

 

Keywords: Tacit Knowledge, Small and Medium Enterprise 

 

 

1. Introduction 

Small and medium enterprise (SME) is an important business sector to country’s economic growth, 

especially Indonesia, which consists of thousands of islands, with each island having a unique culture that 

triggers various kinds of business. Moreover, each business has its quality and style in demonstrating the 

characteristic of Indonesian culture. SME has a significant role in developing Indonesian economic 

condition through revenue generation and also helps in reducing unemployment with its 57.9% GDP 

contribution.1 

The problem occurring in today’s SME is the competition with goods produced by big industry from 

Indonesia or even another country. Those industrial products have higher quality and competitive price, 

which is a disadvantage for SME. There are internal problems that need to be fixed e.g. the education level 

of workers, which lies between junior high school and senior high school. It is also a disadvantage for SME 

to compete with industrial workers because industrial workers have better education level. Every 

organization will always be provided with important assets such as organizational knowledge, operational 

routines, skill or know – how2. Tacit knowledge is a part of knowledge management that can help the 

organization to increase their performance by designing a system integrated with human aspect (1), process 

aspect (2), technology aspect (3) and content aspect (4) which is a part knowledge database. Thus the recipe 

for increasing company’s performance is by implementing a good knowledge management. Company’s 

performance is also affected by worker’s performance. Working performance as the primary indicator to 

measure operation management performance (5). Tacit knowledge can affect the performance of each 

worker.  

The industries that become the object of these research are four SMEs producing tempe chips located in 

the center of these SME including so that it can be more measured the effect on the development of SMEs 
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that produce traditional food in Malang such as tempe chips. One of the objects is Keripik Tempe Amel’s 

brand is quite familiar to the customer. Indeed SME Keripik Tempe Amel is the largest tempe chips producer 

in Malang, but now some SME producers of tempe chips have also started growing rapidly along with the 

increasing interest of domestic tourists to visit to Malang. Based on the empirical data during the initial 

survey, tourists and residents in Malang almost entirely (90%) know SME Keripik Tempe Amel. 

The workers are local residents near the SME’s location. Demand is another aspect that helps the SME 

to keep improving, which also caused their workers to produce more tempe chips. Nevertheless, a high 

number of workers turnover affects the quantity of the produced tempe chips negatively because it requires 

particular skill and experience to produce tempe chips. Every time turnover occurs, the business owner must 

guide the new worker on how to produce a tempe chips. For the same amount of tempe chips, a new worker 

will need more time than the experienced one. Moreover, this will cause inconsistent production from SME 

Keripik Tempe Amel. The gap is on delivering the same amount of chips under the same amount of time, 

with comparable quality.  

The working procedures in the center of SME is created based on the general production process of 

tempe chips. Nonetheless skill and experience have a differentiating role to worker’s performance, despite 

the fact that every worker received the same training on how to produce the tempe chips from the SME 

owner. Therefore this research is conducted with the aims to: Identify the characteristic of tacit knowledge 

on productivity, motivation and innovation; Analyzing connection between tacit knowledge and 

productivity, motivation and innovation.  

 

2. Literature Review 

2.1. Tacit Knowledge 

Tacit knowledge can be defined as a formulated experience that is hard to communicate3. Michael Polanyi, 

a well-known philosopher, introduced the concept of tacit knowledge in 1998. Polanyi explained tacit 

knowledge as human’s ability to know more than what we know and has the ability to know more than what 

we can say. 

Tacit knowledge consists of technical skills such as, know-how and another cognitive dimension such as 

mental model, perspective trust, and experience. This kind of knowledge is almost impossible to be written 

formally. There are some characteristic of tacit knowledge, such as:3 

a)  Hidden in human minds, yet hard to be formulated (e.g. someone’s ability) 

b)  Play an important part in creativity and innovation. 

c)  It can be formulated by externalization process 

d)  One of the examples of tacit knowledge is expert’s years of experience 

Tacit knowledge is another type of knowledge that is stored in someone’s mind, such as opinion, 

perception, knowledge, skill and etc. Tacit knowledge plays a role in creating innovation, because it serves 

as the basis for one to innovate. Since it has a substantial effect to innovation, tacit knowledge can be 

classified as a competitive advantage. Tacit knowledge has a major effect on worker’s daily activities by 

helping workers to manage their task, others’ and basically themselves.4 Tacit knowledge’s role in managing 

worker’s daily activities is considered to be affected by worker’s motivation to give their best performance. 

Tacit knowledge’s role in managing other people is based on interaction with the supervisor and with other 

co-workers. Equally, tacit knowledge’s role in managing people’s task is related to knowledge about what 

a good performance at work is.  

 

2.2. Productivity 

Productivity is an important measurement for performance in operation management, which then can be 

leveraged to determine the quality of resources. The resources should be managed as how the company 

desires, to deliver a good result.5 The indicators to measure the employee’s productivity are quality of work, 

quantity of work, effectiveness of work, efficiency of work, working methods, and the ability to work. 

Quality of work is a measure of how far the states have met the various requirements, specifications, 

as well as expectations. The quantity of work is a measure that tells us how much work or optimization in 

executing work. Effectiveness of work is the measurement to evaluate the target that can be reached. The 

efficiency of work is the measurement to compare the resource plan we have made with the resource that 

are actually used for the work. 
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2.3. Motivation 

Human behaviors have always oriented toward their purpose and are stimulated by the desire to reach their 

goal. Human action is based on the series of their activity.5 Motivation is the power of the human that drives 

them to reach their purpose and goals. Several theories relate motivation to the benefit that the organization 

can have. This benefit lies within the human, thus indicates a relationship between motivation and the goal 

of the organization. There are three keys of motivation: effort, organizational goals, and needs. So it can be 

said that within an organization, an employee has the motivation to work if her behavior and her effort have 

the same direction with the goal of the organization.1 

 

2.4. Innovation 

Innovation is defined as an implementation process to change creativity concept to become a reality.6 In the 

development process of creativity concept, time and efficiency are considered to be the elements of 

innovation that play a role in generating high revenue. It is known as an effective innovation.  

Innovation is the activity of work that has some characteristics, i.e. organized, systematic, rational and 

conceptual. In action, innovation requires every change in both external and internal of the organization to 

be visible. Innovation is an attempt to realize and implement a new idea to be a successful business. In this 

step, innovation is a continuation from the invention. The invention is a creative activity to make a new 

concept.7 Innovation highlights a new idea or creates something new, which can give benefit to the company 

or organization. 

 

2.5. Partial Least Square 

Partial Least Square (PLS) was first developed by Herman Wold. PLS is the general method to estimate path 

model that uses latent constructs with multiple indicators. In 1966 Wold presented two procedures to use 

the method of least square estimation for single and multicomponent.8 In essence, Wold constructed PLS to 

examine some of weak theories and the problem of normality assumption data distribution. Part Least Square 

Analysis is a multivariate statistical analysis method to compare multiple dependent variables and multiple 

independent variables. PLS is one of SEM statistical methods that is based on variance. Moreover it can be 

used to test measurement and structural model. The measurement model is used to measure validity and 

reliability, on the other hand, structural model is used to test a hypothesis based on prediction model 

(causality test). 

 

3.  Research Methodology 

Some existing conceptual models are chosen as the primary model in this research, they are: 

1. Tacit Knowledge Model, which explains the factors that affect Tacit Knowledge.9 

2. Tacit Knowledge and Innovation Model, which portrays the relationship between Tacit Knowledge and        

Innovation.7 

In this research, productivity and motivation were added as new variables, which then be examined to find 

out how the relationships are with Tacit Knowledge in developing SME. The research hypotheses and 

research model are presented in Table 1 and Figure 1 respectively.  

 
Table 1: Research Hypotheses 

Hypotheses 

H01 Tacit knowledge does not influence productivity H11 Tacit knowledge influences productivity 

H02 Tacit knowledge does not influence motivation H12 Tacit knowledge influences motivation 

H03 Tacit knowledge does not influence innovation H13 Tacit knowledge influences innovation 

 

 

4.  Discussion 

The significance level of a construct can be obtained by conducting significance test through a T-statistic 

score that can be concluded from Total Effect score, obtained from Smart PLS output. It will then be 

compared to T – statistic score from T – Table. T – Statistic score from 95% confidence level and 46 data is 

2,016 (v: (n-1); 45, 0,025). For instance, the T-Statistic score for the manifestation of experience variable 
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(tacit knowledge construct) is 8.45, so it can be concluded that manifestation of experience variable is the 

right way to measure latent variable since it has a higher score than 2,016. 

In order to prove the research hypotheses, a test is being conducted by Smart PLS. This test is 

conducted by comparing T–Statistic score from PLS output to T–Statistic score from T – Statistic Score 

table. This test is two-way statistical test with 95% of confidence level. This hypothesis test 𝛼 is 0,025 with 

46 data, thus the T– Statistic score from T–Statistic Score table is 2,016. If T–Statistic score from PLS output 

is higher than 2,016, researcher’s hypothesis will be accepted. The output of Smart PLS is presented in Table 

2 and Table 3. 

 

Table 2: Hypothesis Test Result 
Endogen Relationship T-Statistic Result 

Tacit Knowledge  Productivity 1.89 Accept H01 

Tacit Knowledge  Motivation 7.36 Accept H12 

Tacit Knowledge  Innovation 8.55 Accept H13 

 

 

Table 3: Computation Result of Smart PLS 

Latent 

Variable 

Manifest 

Variable 

T-

Statistic 

Score 

Remarks 
Latent 

Variable 

Manifest 

Variable 

T-

Statistic 

Score 

Remarks 

Tacit 

Knowledge 

Experience 8.45 Significant 

Productivity 

Working 

Quality 
7.09 Significant 

Personal 

Interaction 
7.82 Significant Quantity 6.77 Significant 

Communication 8.55 Significant Effectiveness 8.25 Significant 

Workplace 

Condition  
9.02 Significant Efficiency 7.56 Significant 

Transfer 

Knowledge 
7.99 Significant 

Working 

Method 
9.20 Significant 

Situation 7.67 Significant 
Working 

Performance 
8.92 Significant 

Oriented Target 8.87 Significant 

Innovation 

Strategy 7.77 Significant 

Informal 6.23 Significant Uniqueness 6.43 Significant 

Motivation 

Needs 7.11 Significant Research 7.49 Significant 

Desire & Hope 10.44 Significant 
Working 

Experience 
10.33 Significant 

Working 

Environment 
9.33 Significant Knowledge 7.66 Significant 

 

The process of frying on the production of tempe chips is an essential factor to ensure that the final 

tempe chips are perfectly done and crunchy to eat. That requires specialized skills in the process of frying 

thus the adequate experience is needed to perform this well, which cannot be replaced with one or two-day 

training. 

According to the information from the business owner, employees who can perform the process of 

frying well (good quality) have working experience at the frying station for about four years.The frying 

process is a process that requires the most technical skill, so much that it needs nourished tacit knowledge, 

which can only be done by an experienced worker. It was not a surprise then to discover during observation 

that the experienced worker (around 4 years of experience) can fry more tempe chips than a new one despite 

the fact that both of them have the same tutoring session from the business owner on their first day of work. 

It is possible that the tacit knowledge based on the experience is obtained when the employee works in the 

frying section for more than one year only.  

In this Center of SME, there is no competition between workers to produce the most tempe chips to 

get more payment. In this case, the workers split the assignments by prioritizing experienced worker. It is 

firmly believed to be the reason why tacit knowledge does not influence productivity. Productivity, on the 

other hand, can be measured precisely since the workload is split based on prioritizing experienced worker. 
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This research concluded that tacit knowledge influences motivation. The reason for that is the worker’s 

need and their desire to buy their needs (food, house, etc.) is their basis to do their best. 

Innovation is one of the variables that use in this study. In the process of frying in tempe chips 

business, there are innovations that can be done related to the process and products. Innovation can be done 

by formulating the amount of vegetable oil used, the duration of frying tempe, the type of stove used, the 

heat needed and storage shortly after fried tempe. From this research, it can be concluded that tacit 

knowledge influences innovation.  

Worker’s productivity is not affected because workers split the assignments by prioritizing 

experienced worker. It means that each worker’s is not competing to do their best, because they respect the 

more experienced worker, so workers just let the more experienced worker do more work so that they can 

earn more money than another worker. 

 

5.  Conclusion 

Based on the data analysis, two conclusions can be made: 

1. Tacit knowledge influences motivation and innovation, however, it does not influence productivity. 

2. Tacit knowledge does not influence productivity since workers are dividing their task by prioritizing 

experienced worker hindering the trajectory of an incentivized environment for producing more.  

Several suggestions for the SME to facilitate innovation and productivity based on the result are as follows: 

1. For theory development: 

a. Further research can be done for other food-producing industries to produce a comprehensive 

conclusion 

b. More exploration is needed to determine possible relationship between tacit knowledge and collisions 

to factors other than productivity, motivation and innovation. 

2.  For SME development: 

a. Evaluate for each department or section that gives a significant effect on the final product result 

b. Perform and arrange a division of labor so that each new employee can work with more experienced 

employees, with the aim of speeding up the process of sharing tacit knowledge. 

c. Start having dialogue and initiatives with employees, particularly the frying team, with regards to fair 

and constructive assignment deployment to foster similar capability development.  

d. Identify the areas where innovation is possible to apply by asking inputs from workers on the pain 

points in operational execution.  
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The role of capital market in supporting development is very important, both as the entrance of foreign capital as well 

as a barometer of a country's economy. Indonesian capital market consists of various local stocks which must compete 

with global stocks.  One of the factors of the competitiveness of a stock is the stock price, as investors expect the most 

optimal return from the difference between the purchase price and the selling price of the stocks. This research looks 

at the macroeconomic variables that affect stock prices. The results indicate inflation rates, and crude oil prices have a 

significant effect, either partially or simultaneously to the stock price. This research can be used by the government to 

increase the competitiveness of Indonesia Stock Exchange. 

 

Keywords: stock price, inflation rate, interest rate, crude oil price. 

 

 

1. Introduction 

Capital market development is one measurement of success of a country's economy and also an indicator 

for foreign investors; consequently, the capital market is important in supporting the development of a 

country. Indonesian capital market is relatively new compared with the capital markets in Europe and the 

United States, but the development of capital market in Indonesia is quite good as proved by the many 

foreign investors who invested in the Indonesia Stock Exchange when the crisis in the United States occurred 

in 2008. The decision of investors to buy shares depends on several things, such as the condition of the 

company, macroeconomic conditions, and especially the price. In general, some investors expect optimal 

return when buying stocks, while some others expect to get dividends from shares they bought. The return 

is obtained from the difference between the purchase price and selling price of shares; therefore, this study 

focuses on variables that affect stock prices. Indonesia's capital market is increasingly in demand both by 

domestic and foreign investors so that this research is expected to provide a new knowledge. This research 

uses macroeconomic conditions as independent variables for several reasons. First, macroeconomic 

conditions which are very dynamic and the consequences affect overall stock prices. Second, as an input to 

the government in order to encourage the development of capital markets, especially in controlling stock 

prices, but this can only be done if variables that affect stock prices can be determined. Variables that reflect 

macroeconomic conditions in general are the inflation rate, interest rate, and crude oil prices. Literature 

studies need to be performed in order to understand the previous studies and theories on the influence of 

these variables on stock prices. 

 

2.  Literature Studies and Hypothesis Development 

Astuti12 (2016), Jubaedah, Yulivan, and Hadi6 (2016), and Samadi, Bayani, and Ghalandari14 (2012) find 

that inflation has a positive and significant impact on the Composite Stock Price Index. However, Ginting 

and Sulasmiyati10 (2016), Kumalasari, Hidayat, and Azizah13 (2016), Mudlofir, Andini, and Supriyanto9 

(2016), and Pradipta and Suardana8 (2016) state that inflation has no significant effect on the stock price.  

Denziana and Patmarina1 (2015), Prasetiono3 (2012), and Syarofi and Muharam4 (2014)   conclude that 

interest rates have a significant positive effect on stock prices. On the other hand, Astuti12 (2016), 

mailto:benny.tjandrasa@gmail.com
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Kumalasari, Hidayat, and Azizah13 (2016), and Vejzagic and Zarafat11 (2013) conclude that interest rates 

have a significant negative impact on stock price. Other research groups such as Gupta, Chevalier, and 

Sayekt7 (2001), and Ginting and Sulasmiyati10 (2016) conclude that interest rates do not have a significant 

effect on stock prices.  

Research conducted by Samadi, Bayani, and Ghalandari14 (2012) in Tehran Stock Exchange concludes 

the world oil prices do not affect stock return. It is against the findings made by Prasetiono3 (2012), 

Rahmanto, Riga, and Indriana5 (2016) and by Syarofi and Muharam4 (2014) which state that world oil prices 

have a significant positive effect on stock returns in Indonesia. 

Observing there are various findings among researchers, it is necessary to re-examine the relationship 

between the inflation rate in Indonesia, interest rate in Indonesia, and world oil prices to the stock price in 

companies consistently included in LQ45 period 2011 till 2015. 

The hypothesis developed in this study are: 

H0:  no significant effect partially or simultaneously between inflation, interest rate, and world oil prices on 

the price of shares in companies consistently included in LQ45 period 2011 till 2015. 

H1:  there are significant influences partially or simultaneously between inflation, interest rate, and world 

oil prices on the price of shares in companies consistently included in LQ45 period 2011 till 2015. 

  

3. Methods 

3.1. Data Type, Scope and Type of Study 

This study uses secondary data from the stock list LQ45 contained in www.idx.co.id, stock price data from 

http://finance.yahoo.com, data and macroeconomic variables of worldbank.org. The source of this research 

data is the Indonesia Stock Exchange on the issuers in Liquid-45 (LQ45) formed only from 45 shares that 

are actively traded. LQ45 is considered appropriate as a capital market indicator because the JCI that 

includes all listed shares is less actively traded so it is considered less precise as an indicator of capital 

market activity (Jogiyanto, 2010). 

Using systematic sampling, a number of samples for dependent variables are taken with the criteria that 

the stocks are consistently contained in the index LQ45 from 2011- 2015. The closing price of each share at 

the end of each year from 2011 to 2015 is used as the dependent variable in this study. The independent 

variables are inflation, interest rate and world oil prices to form multivariable regression equation. This type 

of research is an explanatory study with a significance level of 5% t-test. 

 

3.2. Operation Variables 

 

Table 1. Operation Variables 

No. Variables Variable Concept Indicator Measure Scale

1 Stock Price The value of the stock is measured in 

units of money

Stock closing price at the end of 

the period

Rupiah Ratio

2 Inflation 

Rate 

Rate of change in the price can be 

calculated monthly or yearly or on any 

other basis. 

The consumer price index, a 

change in the price paid by 

consumers.

Percentag

e

Ratio

3 Interest 

Rate 

The compensation paid by the borrower 

of the funds to the lender 

Interest rate of Bank Indonesia Percentag

e

Ratio

4 Crude Oil 

Price 

The value of crude oil is measured in 

units of money

Crude oil prices in US Dollar per 

barrel

US 

Dollar

Ratio

 
 

 

4. Results and Discussion 

From the data obtained, the rate of inflation has increased and decreased drastically from year to year. 

In 2011 the average annual inflation rate was 5.36% and then fell to 4.30% in 2012 and rose again in 2013 

and 2014 with an average inflation rate of 8.38% and 8.36% sequentially. In 2015 new government 

succeeded in reducing the inflation rate to an average of 3.35% per year. The cause of the decline in the 

inflation rate in 2012 is Indonesia's economy which was weakening due to the world oil prices which were 

still high range of US $ 100/barrel and the sluggish global economic situation leading to a decline in exports. 

http://www.idx.co.id/
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In 2013, inflation increased due to the election campaign and the election approaching 2014. In 2014 

spending on campaign materials such as campaign T-shirts, banners, and advertisements in the media caused 

inflation to increase. In 2015 the inflation declined quite dramatically from 8.36% in the previous year to 

3.35%, which was due to the decline in world oil prices leading to a significant reduction in the cost of 

transport / freight costs which were then lower the rate of inflation. 

Developments in interest rates usually correspond with the development of inflation. Higher inflation 

in 2013 and 2014 made the central bank raise interest rates to keep up, but in 2015 despite declining inflation 

rate, interest remained high. This is because the government intended to keep the outflow of foreign capital 

from Indonesia. The strengthening of the US Dollar and the development of the US economy was strong 

enough to pull foreign capital out of the Indonesian capital market; hence, the high interest rates of BI was 

required to attract foreign investors to put their funds in the banks in Indonesia. Explosion in demand for 

housing loans and apartments in the previous years (from 2012 till 2014) could cause significant bad debts 

so that it made the central bank tighten housing loans, and therefore the interest rate in 2015 was made to 

remain high. World oil prices in this study are taken based on crude oil price. Although it reached a price of 

US105.49 / barrel in 2013, in the following years crude oil prices continued to decline. 

To test the influence between the variables in this study, multivariable regression is used with panel 

data. To find out whether the model of the panel data is of random effect or fixed effect, it must be tested 

using the Hausman Test. If the results are fixed effect, then estimate it using ordinary least squares, whereas 

when the results are random effect, then estimate it using generalized least squares.  Based on Gujarati and 

Porter2 (2009), random effect is used if p-value> 0.05 and Fixed Effect p-value is used if the value is of 

<0.05. Hausman test results showed p-value = 1; consequently, the panel data should use the random effect 

model. The next step is to estimate multivariable equation with a closing price as the dependent variable and 

the inflation rate, interest rate, oil prices as the independent variable.  

 

Table 2. Cross-Section Test Equation Random Effects  

Variable Coefficient Std. Error t-Statistic Prob. 

C 9.816057 0.570885 17.19446 0.0000 

INF 0.452738 0.176862 2.559838 0.0122 

INT -0.693737 0.568748 -1.219762 0.2258 

OILPRICE -0.411032 0.174481 -2.355739 0.0207 

Adjusted R-squared 0.949877 Prob(F-statistic) 0.000000 

 

The table above shows that some independent variables have a p-value under 0.05, so it can be 

concluded that the variable inflation rates and oil prices partially have significant effect on stock prices 

contained in LQ45 in the period of 2011-2015. It is concluded that 94.49% of variation in stock prices 

contained in LQ45 in the 2011-2015 period can be explained by the inflation rates, interest rates, and oil 

prices. The table above can be modeled as follows: 

CLSPRICE = 9.816057 + 0.452738.INF - 0.693737.INT - 0.411032.OILPRICE  

The inflation rate has a positive effect significantly by 0.452738, which means an increase (decrease) 

1% in the rate of inflation will increase (decrease) the share price of 0.452738%. The effect of positive 

inflation rates significantly reinforces the research Astuti12 (2016), Jubaedah, Yulivan, and Hadi6 (2016), and 

Samadi, Bayani, and Ghalandari14 (2012). The interest rate has no significant effect on share price, this result 

is in line with the results of the research from Gupta, Chevalier, and Sayekt7 (2001), and Ginting and 

Sulasmiyati10 (2016). 

Crude oil price has a negative influence significantly by 0.411032, which means a change of 1% 

increase (decrease) in crude oil prices will decrease (increase) the share price amounted to 0.411032%. The 

influence of crude oil prices is significantly negative; therefore, this gives a new view for researchers. 

Besides, this also argues the view of the researchers who have stated previously that world crude oil prices 

had no effect (Samadi, Bayani, and Ghalandari14, 2012) and that the world crude oil prices had a positive 

effect on stock prices, such as the study results of Prasetiono3 (2012), Rahmanto, Riga, and Indriana5 (2016), 

and Syarofi & Muharam4 (2014). 
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5. Conclusion  
The difference between this study and the previous studies is that the study is more effective because it uses 

panel data to estimate generalized least squared for the 23 stocks included in LQ45 consistently over a period 

of the last 5 years. Stocks that fall into the category LQ45 stocks are actively traded and have a large 

capitalization. The findings in this study show that the effect of crude oil prices is significantly negative 

towards LQ45 share price, meaning that if crude oil prices rise, the price tends to decline. This is because 

the increase in crude oil prices will trigger an increase in fuel prices which will automatically trigger an 

increase in raw material prices and transportation costs, with the subsequent effect is a demand increase in 

wages of employees in the company. Because many companies in Indonesia are still in the scale of medium 

and small industries, then all such costs will raise the cost of goods sold. Here the company has a dilemma 

whether to raise the price of goods or stick to the original price. When they raise the price of goods, the 

competitiveness of products will be reduced and the number of sales decreased, but if they do not raise the 

price of goods, the corporate earnings will be reduced. On the other hand, the increase in fuel prices will 

also lower the purchasing power, and this again reduces demand for the company's sales. Seen from the 

viewpoint of producers and consumers in Indonesia rise in world crude oil prices will lower corporate 

profits, which will also lower the value of the company in the eyes of investors and the company's stock 

price will decline. 
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Corporate social performance has been discussed in the literature for more than twenty-five years. This study attempts 

to identify the comprehensive impacts of corporate social performance through systematic literature review. The 

systematic literature study obtained 17 primary articles for further review. According to the reviewed articles, six 

impacts brought by corporate social performance were identified namely, organization reputation, corporate financial 

performance, high-social benefit innovation, institutional ownership, organizational attractiveness, and firm 

familiarity. Based on those variables, the model of corporate social performance and its impact was developed. 

 

Keywords: Corporate social performance, impact, systematic literature review 

 

 
1. Introduction 

Nowadays, the business activities in an organization are required to integrate with social aims, known as 

Corporate Social Responsibilities (CSR)1. That means an organization should meet its responsibilities even 

in protecting moral rights, fulfill the consumer, employee, and community expectation, and promoting 

welfare and goodwill in the term of ethical and philanthropic aspect2. These responsibilities are measured 

using Corporate Social Performance (CSP). CSP is a construct to evaluate the degree of how well 

organizations have met their social responsibilities2. Since the organization’s stakeholders could obtain the 

information about the CSP easily through electronic media, newspaper, or the internet, many organizations 

become more and more active in engaging activities intended at doing good for society to improve their 

CSP1,3. CSP in an organization is believed to bring impacts on the organization. Therefore, the objective of 

this study is to identify the comprehensive impacts of corporate social performance through systematic 

literature review. This study is organized in four sections. In the first section, the research background and 

the purpose of the study were identified. The second section provides a detailed description of systematic 

literature review method used in this study. The third section is the presentation of result and discussion, 

while the last section presents the conclusion of the study.   

 

2. Method 

The objective of this study is to identify the comprehensive impacts of corporate social performance through 

systematic literature review. The Systematic Literature Review (SLR) was applied in this study to identify 

the possible impact brought by corporate social performance. The literature review process in this study 

was conducted based on SLR scheme developed by Kitchenham (2007)4. The literature review process 

contains three main steps namely research identification and collection, studies selection based on criteria, 

and primary studies selection. The research identification and collection contain the process of initial search 

for primary studies. In this step, the search strategy was generated and the electronic sources for obtaining 

the articles were determined. The articles collected from three different electronic sources which are 

Science Direct, Google Scholar, and Emerald Insight and based on screening towards specific words or 

phrases such as “corporate social performance”, “influence”, “relationship”, “impact”, “affect”, “effect”, 

and “relation” in all possible years and constructed using Boolean AND and OR. The next step is studies 

selection based on criteria. This step is a process where all the articles obtained from the previous step were 
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reviewed to check whether they were matched with the criteria or not. The inclusion criteria are the article 

must be written in English and should discuss the impacts of CSP otherwise the articles will be excluded 

from this study. Finally, the last process of the literature review is primary studies selection. In this step, the 

primary articles that will be used in this study were chosen.  

 

3. Results and Discussion 
The summary of the literature reviewed can be seen in Table 1.The number of articles obtained in initial 

search from Science Direct, Google Scholar, and Emerald Insight database is 64, 983, and 28 respectively. 

From 64 articles found in Science Direct, 53 articles were excluded. There are two articles removed because 

it is not written in English while the other 51 articles were removed because it did not explicitly discuss the 

impact of the corporate social performance. From 984 articles found in Google Scholar, 901 articles were 

excluded. There are 85 articles removed because it is not written in English, 102 articles were found as 

duplicate articles, and 714 removed because it did not explicitly discuss the impact of the corporate social 

performance. Finally, from 28 articles found in Emerald Insight, 21 articles were excluded due to the same 

reason from the articles being removed in Science Direct and Google Scholar. 101 articles in total would 

be reviewed and screened to obtain primary articles. Finally, there were 17 articles selected as primary 

articles discuss the impact of the corporate social performance. All 17 articles obtained from the last step 

of systematic literature review process will be further reviewed.  

 

Table 1.  The Impact of Corporate Social Performance 
Author CSP Impact Object of Study 

Huber, Meyer, Vogel, 
Vollman (2011)1 

- Reputation 252 People 

Albinger and Freeman (2000)2 - Organizational Attractiveness 25 Organizations 

Wang and Berrens (2015)3 - Reputation 
- Corporate Financial Performance 

Secondary data from 
COMPUSTAT, 
FAMA, Reputation 
Institute, KLD 

José Allouche, Patrice 
Laroche (2014)5 

- Corporate Financial Performance Literature Studies 

Brammer and Pavelin (2006)6 - Reputation 210 UK PLCs 

Graves and Waddock (1994)7 - Institutional Ownership 430 firms from SandP 
500 

Greening and Turban (2000)8 - Organizational Attractiveness 292 University 
Students 

Luce, Barber, and Hillman 
(2001)9 

- Firm Familiarity 
- Organizational Attractiveness 

100 firm from SandP 
500 

Mahoney and Roberts 
(2007)10 

- Institutional Ownership 
- Corporate Financial Performance 

532 Canadian Firms 

Orlitzky, Schmidt, and Rynes 
(2003)11 

- Corporate Financial Performance Literature Studies 

Ruf, Muralidhar, Brown, 
Janey, and Paul (2001)12 

- Corporate Financial Performance Organization 

Sadeghi, Arabsalehi, 
Hamavandi (2016)13 

- Corporate Financial Performance Manufacturing 
Companies 

Simpson and Koher (2002)14 - Corporate Financial Performance 385 National Bank 

Turban and Greening (1996)15 - Reputation 
- Organizational Attractiveness 
- Firm Familiarity 

Organizations 

Beurden and Gössling (2008)16 - Corporate Financial Performance Literature Studies 

Waddock and Graves (1997)17 - Corporate Financial Performance 469 Companies 

Wagner (2010)18 - High Social Benefit Innovation US Firms 
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According to 17 articles identified, eight articles indicate the positive impact of CSP towards 

Corporate Financial Performance (CFP). Although the relationship between these two constructs has 

become a debate over decades since many researchers have hypothesized that there is a positive, neutral, 

or negative relationship between CSP and CFP, but more than 50% studies that examine the relationship 

between CSP and CFP shows a positive relationship13. Four articles indicate corporate social performance 

would affect firm’s reputation. According to Allouche and Laroche5, CSP would enhance stakeholder 

satisfaction and firm’s reputation which lead to better financial performance. Moreover, the corporate 

reputation or image will have implication in corporate value18. Out of 17 articles, there are two articles and 

four articles that indicate the effect of CSP towards firm familiarity and organizational attractiveness 

respectively. Firms that have better CSP were considered more attractive as an employer and more 

familiar9,15. The familiarity of the firm would have an impact towards the attractiveness of the firm9. 

Furthermore, there are two articles indicate that CSP would affect institutional ownership and one article 

indicates that CSP would have an impact towards innovation. Finally, this study theoretically found that 

CSP has an impact on corporate financial performance, firm’s reputation, high social benefit innovation, 

firm familiarity, and employer attractiveness that could lead to corporate sustainability. Thus, organizations 

are required to design and implement CSR program as well as possible to establish harmonious relationship 

between organization and stakeholders 

 

4. Conclusion 
In conclusion, this study identified six impacts of CSP namely, organization reputation, corporate 

financial performance, high social benefit innovation, institutional ownership, organizational attractiveness, 

and firm familiarity. Other than that, this study is still limited to three electronic sources which are google 

scholar, emerald insight, and science direct. The study can be improved by adding other reputable sources 

such as Springer, IEEExplore, ACM digital library, etc. Moreover, the significance of the relationship 

between corporate social performance and six impacts identified in this study should be tested. Furthermore, 

further research should consider the commonly used control variable such as firm size and industry to 

identify there any different impact caused by corporate social performance to the firm size or industry 

differences. 
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Figure Caption 
Figure 1. Literature Review Flow Process 

Figure 2. The Model of Corporate Social Performance Impacts 
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The idea of Corporate Social Responsibility (CSR) in Indonesia is relatively new. Not until early 2000s did it become 

a hot issue among academia, social activists and government officials. Soon after, the implementation of CSR has been 

mandatory. The Government of Indonesia (GOI) launched complete set of regulatory frameworks. However, at the 

implementation level CSR has not lifted up into expectation. This paper aims to explore influential factors for 

successfully implementing CSR. Selected accessible journal articles were reviewed. Five critical factors, then, revealed 

in predicting successful CSR: the nature of governmental regulatory frameworks, pressure from immediate corporate 

environment, responsible internal structure of corporate governance, effective corporate communication strategy and 

awareness of explicit political and ideological biased. It is expected that these five accounted factors can be blended 

into an effective model that fit to Indonesian context. 

 

Keywords: Corporate Social Responsibility (CSR), Corporate Virtuous Citizenship (CVC), Corporate Sustainability, 

the Government of Indonesia (GOI). 

 
 

1. Introduction 

Within Indonesian context, the idea of Corporate Social Responsibility (CSR) is relatively new. It was only 

emerged as a hot issue among academia, social activists, government officials, as well as business 

communities, not earlier than 2000s. Many came to realize the importance of connecting corporate 

profitability with business ethics and corporate citizenship especially in dealing with critical social problem 

such as poverty, social inequality and environmental damages. Since then, engagement on CSR has been 

mandatory. Complete regulatory frameworks were launched by the Government of Indonesia (GOI) to 

include, Ministerial Decree of the State-Owned Enterprises No. Per-05/MBU/2007, requires SOE to 

implement Partnership Program with small business and Community Development Program. Secondly, 

Law No. 40/2007 applies to a Limited Liability Company in particular those in the field and/or related to 

the natural resources and Law No. 25/2007 regarding foreign investment stipulating investors to implement 

CSR.  

Previously conducted study on 171 CSR initiatives implemented by 104 out of 119 listed SOEs 

confirmed that the implementation of CSR in Indonesia has not been lifted up into expectation. It is 

confirmed that in order to empower and improve social conditions of local communities, most of SOEs 

allocated some amount of funds for assisting victims of natural disasters, providing educational assistance, 

promoting community health improvement, building of public infrastructure and utilities, providing 

religious facilities and supporting natural conservation. However, the activities are tend to be trivial and 

artificial. In addition, the information about allocated budget provision was not accountable to the general 

public. CSR initiatives conducted by well-known companies, tend to be motivated by securing their 

business interest and legal obligation. (Kartasasmita, 2016). This paper aims to construct conceptual model 

identifying accounted factors for implementing CSR sustainably and impactful within Indonesian business, 

social, and regulatory context. 
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2. Methodology 

Author reviewed selected accessible journal articles published within the last three years and identified 

whether they revealed with factors accounted for implementing CSR. Then they were classified into five 

categories i.e. the nature of governmental regulatory frameworks, pressure from immediate corporate 

environment, responsible internal structure of corporate governance, effective corporate communication 

strategy and last but not least, explicit political and ideological biased. 

 

3. Results and Discussion 

The first factor accounted for CSR is the nature of governmental regulatory framework. Learning from the 

implementation of CSR in India, it is convinced that positive and strong collaborative efforts between 

corporate citizenship and firm regulatory power is critical. The emerging of economic power in India, 

started with liberalization then immediately followed by fostering CSR. Corporates play key role in 

combining economic growth with social responsibilities and this true agendas of both private and public 

sector (Ray & Raju, 2014). Another case study on regulatory guidelines on environmental, social and 

governance issues in the USA reports that regulatory institutions and non-governmental organizations are 

pushing forward together the implementation of social responsibility, environmental sustainability and the 

responsible corporate governance. The study once again demonstrated that governmental policy and 

regulatory instruments, including relevant legislation and executive orders, unlock corporate citizenship 

practices from business and industry. The study implies combination between business and political 

ingredient for promoting corporate citizenship (Camilleri, 2017).  

The second determining factor for implementing CSR is the pressure from external immediate 

organizational environment and networks. Interesting evidence indicated the relationship between 

externally rated firms with the environment performance. The study elaborated how rated and unrated firms 

change their pollution behavior when more firms in their peer group are rated on environmental 

performance. The presence of more rated peers is often associated with emissions reductions. This 

relationship varies by whether a firm was positively or negatively rated featuring within the competitive 

and regulatory environment (Sharkey & Bromley, 2015). Another study demonstrated of how corporations 

become more receptive to social activist challenges over time. The study suggested a dynamic process 

through which gratified interactions lead to increased receptivity. It is argued that when firms are constantly 

targeted by social activists, they respond defensively by adopting strategic management devices that help 

them better manage social issues and demonstrate their normative appropriateness (McDonnell, King, & 

Soule, 2015). Interestingly, powerful corporates are also able to shape their immediate environment and 

networks. Study using critical discourse analysis on the discursive accounts of water-related cross-sector 

partnerships (CSPs) involving three biggest major bottled water producers and three world-wide non-profit 

organization (NPOs), suggest that participated NPOs releasing themselves from responsibilities, using three 

mechanism, i.e. replacement of moral with technical responsibility, denial of proximity and the usage of 

intermediaries to whom responsibility is outsourced. This study fills the gap of research on how NPOs use 

of CSR elements and the consequences of such discursive constructs (Herlin & Solitander, 2017). 

The third influential factors for implementing CSR is the responsible internal corporate structures and 

governance, including the role of share-holders within decision making mechanism towards CSR. The study 

on 195 governance change proposals voted on during 2013, the study suggested that shareholders may be 

concerned with the potentially adverse effects of weak CSR performance, especially poor environmental 

performance, and may support changes to corporate governance structures when a company’s CSR and 

environmental performance is weaker. (Cullinan, Mahoney, & Roush, 2016). Another study on Corporate 

Social Responsibility Disclosures (CSRD) in Arab Saudi described that average of CSRD was raising up 

to significantly. It is shown that government and family ownership, firm size, and firm age are positive 

determinants of CSRD. In the meantime, firm leverage is a negative determinant. Surprisingly, effective 

AC, board independence, role duality, institutional ownership, firm profitability, and industry type are not 

found not to be determinants of CSRD (Habbash, 2016). Another internal factor that has significant role in 

maintaining corporate sustainability and performance is intergenerational equity. The study claimed that 

since the notion of sustainability has been integrated in CSR models, intergenerational equity has never 

been considered as a legal basis for organizing the following factors: advantages of economically influential 

corporate entities, corporate adaptability and independence from voting cycles. It is claimed that by 

integrating a temporal dimension in current CSR, provides filling a longer-term perspective into the 
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corporate world together with advancing tax ethics and global governance crises prevention (Puaschunder, 

2016). Governance structures of corporate foundations is also pivotal internal factor for implementing CSR 

initiatives. However, the study suggested that many of the largest corporations do not embed their corporate 

foundation into their strategic plan as they define it that align with corporate competency (Minefee, 

Neuman, Isserman, & Leblebici, 2015). An inspiring model, ESR–CSR Congruence Model, enhances the 

existing literature and models of CSR. It improves the understanding of employee–employer congruence, 

as a result broadening the range of possibilities for achieving positive organizational outcomes based on 

CSR. The model was built based on literature review regarding social responsibility in the field of 

interdisciplinary social science within 30 years. The study come up with several descriptors of CSR and 

employee social responsibility (ESR) in which each of descriptor focuses on two dimensions, socially 

responsible behavior and, socially responsible identity. From this point the study construct a Social 

Responsibility Matrix that consists of four patterns for classifying the social responsibility of employees 

and employers namely; Low Social Responsibility, Identity-based Social Responsibility, Behavior-based 

Social Responsibility, and Entwined Social Responsibility. It is argued that this matrix is vital for assessing 

the level of congruence between employers and employees with regard to social responsibility and for 

discussing the possible outcomes for both parties. These identity and behavior based patterns, the 

determinants factors, and the levels of congruence connecting employees and employers, all together 

construct the foundation for a multi-dimensional, dynamic ESR–CSR Congruence Model (Haski-Leventhal, 

Roza, & Meijs, 2017). 

The fourth crucial factor for implementing CSR is an effective corporate communication strategy. The 

study on the respective matter ended up with three conclusions. Firstly, communication practices regarding 

CSR is positively and significantly correlated with client-perceived value. Secondly, reputation fully 

mediates the effect of CSR on client-perceived value. Finally, the effect of CSR on value is stronger when 

the client firm has a short-term strategic orientation, while long-term strategic orientation boosts the effect 

of corporate reputation on customer-perceived value (Arslanagic & Zabkar, 2017). Another study on 

corporate communication strategy provides empirical evidence on the significance of signal breaches from 

technical trading indicators in explaining variations in the level of CSRD by firms. The study indicated a 

positive and significant association between the number of technical indicator signal breaches for a firm 

and the level of CSRD by that firm, particularly in the environment, energy, human resources and products 

and customers categories. It is suggested that firms with a volatile stock price trend provide greater CSRD, 

possibly as a legitimacy strategy to distract or change the perceptions of investors from its current 

legitimacy status. It highlighted that regulators need to strengthen regulatory requirements and implement 

stricter guidelines on CSR reporting, given the importance of CSRD to users (Ling & Sultana, 2015). With 

regards to corporate reporting quality, the study in China indicated that CSR reporting quality positively 

influences corporate social reputation. Chief executive officer/chairman duality as a measure of board 

characteristics, nonetheless, has a negative impact on corporate social reputation. The study demonstrated 

that firm’s financial performance and firm size also positively influence corporate social reputation.(Lu, 

Abeysekera, & Cortese, 2015). Study on corporate governance convinced that in general corporate 

governance is positively associated with CSR, and good corporate governance also leads to good social 

responsibility in the following year. Strong evidence suggests that good governance leads to good CSR 

performance. (Stuebs & Sun, 2015) 

Finally, the fifth critical factor for successfully implementing CSR is collective awareness of political 

and ideological biases inherent in CSR. Literature review demonstrated that CSR has become the growing 

industry of social activists, who are pushing business toward the adoption of CSR. Study confirmed that 

values underpinning CSR are driven by a socialist-collectivist agenda, which is politically and ideologically 

conflicting with the capitalist foundations (Orlitzky, 2015). 

 

4. Conclusion 

Contribution of this paper is in identifying five influential factors for building model and implementing 

CSR successfully within Indonesian business, social and political context. One of the most relevant idea is 

to realize that values inherent in CSR concept in line with Indonesian political ideology represented in the 

fourth principle of the State Five Principles Panca Sila i.e. social justice for the entire people of Indonesia. 

Further efforts needs to be dedicated on measuring five identified factors as basic ingredient for building 

powerful model at implementing CSR. 
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Research Self-Efficacy (RSE) is associated with one’s confidence with the capability to perform research-related tasks. 

High RSE students recognize their weaknesses and strengths in performing research. Therefore, they are more 

interested and motivated in doing research. Indonesian university students have to conduct an academic research in 

order to graduate with a Bachelor degree, specifically by writing a bachelor thesis. This study was the first step to 

explore the RSE of Indonesian students. In this study, we used the RSE scale that has been translated into the Indonesian 

language. Participants were 50 UKRIDA students who were doing their bachelor thesis and recruited using non-

probability, purposive sampling. Our results showed that most of our participants have a high level of RSE (X = 

168.48). Further details are discussed. 

Keywords: Research Self-Efficacy, bachelor student, bachelor thesis, Jakarta 

 

1. Introduction 

Bandura's self-efficacy concept emphasizes one's belief in her ability to organize and perform tasks 

(Bandura, 1994, 1997; Chemers, Hu, & Garcia, 2001; Hsieh, Sullivan, & Guerra, 2007; Zimmerman, 2000). 

This concept can also be applied in a research context. Bieschke, Bishop, & Garcia (1993) explains that 

self-efficacy in conducting a research can be measured specifically using Research Self-Efficacy (RSE), 

which is the level of individual confidence on the ability to complete a research-related tasks, including 

problem identification, survey of literature, methodology, conducting research processes, results and 

analysis, writing, and publishing the research (Büyükoztürk, Atalay, Sozgun, & Kebapcı, 2011; Welzer-

Ward, Baltes, Hoffman-Kipp, & Lynn, 2010). Specifically, (Bieschke et al., 1993) found four factors of 

RSE, which were a) conceptualization: the ability to formulate ideas about the particular study; b) 

implementation: the behavioral tasks required to perform and complete research tasks; c) early tasks: 

individual efforts to find information or resources related to the research topic, as well as thinking about 

appropriate principles in research; d) presenting the results: individual tasks to prepare and to present the 

result, both in writing and in oral. 

Having a high RSE is associated with the success of students in conducting research (Forester, Kahn, 

& Hesson-McInnis, 2004). Concretely, students would have higher RSE’s if they meet all of four RSE 

factors. Therefore, to have a high RSE score, students need to have a high level of research skills (Nordin 

& Mohamed, 2013). RSE can help students to recognize their weaknesses and strengths in conducting 

research (Rezaei & Miandashti, 2013). Students with a high RSE are confident in their ability to complete 

research tasks, such as find the relevant literature, identify research questions, be able to formulate problems, 

select quantitative or qualitative research designs, select appropriate data analysis techniques, and be 

confident of writing literature reviews, research proposals, and research articles (Van Der Westhuizen, 

2014). Studies showed that students who attended trainings on research design, statistics, and sampling 

methods had higher RSE levels (Bishop, Bieschke, & Garcia, 1993; Salehi, Kareshki, & Reza Ahanchian, 

2013; Van Der Westhuizen, 2014). In addition, a high score of RSE makes students more interested and 

motivated to conduct research (Forester et al., 2004; Overall, Deane, & Peterson, 2011).  
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University students in Indonesia are required to make an academic research, specifically by writing a 

bachelor thesis in order to graduate with a Bachelor degree. Writing a bachelor thesis amounts to activities 

of academic research, which include having critical thinking to point out the phenomenon, determining the 

research topic, doing a literature review, analyzing results, and writing a research paper. However, in spite 

of the growing number of RSE studies with students population in various countries (Ashrafi-Rizi, Najafi, 

Kazempour, & Taheri, 2015; Boswell, 2014; Salehi et al., 2013; Van Der Westhuizen, 2014), RSE studies 

with Indonesian students were hardly found, especially with university students who were doing their 

bachelor thesis. Therefore, the authors aimed to explore the RSE of Indonesian students. As the first step, 

we started by conducting research to describe the RSE of university students who were doing their bachelor 

thesis at the Krida Wacana Christian University (UKRIDA) - Jakarta. 

2. Methods 

2.1.  Settings and data collections 

Participants were UKRIDA students who were doing their bachelor thesis. They were recruited using non-

probability, purposive sampling. Students with these characteristics were eligible for this study: (1) 

UKRIDA students, from the Faculty of Economics, Faculty of Engineering and Computer Science, and the 

Faculty of Psychology; (2) they were writing their undergraduate thesis at the period of data collection; and 

(3) they have passed statistics courses and research methods courses. 

This study used quantitative method using the RSE scale that has been translated into Indonesian 

language. The scale was obtained through Julia B. Smith (a researcher from Oakland University, Rochester). 

This RSE scale consists of 49 items statement and was designed to measure self-confidence about one's 

ability to succeed in conducting various research-related activities. This scale was based on the four RSE 

factors reported in Bieschke, Bishop, and Garcia (1993) described above. The conceptualization factor 

consists of 16 statements, the implementation factor consists of 20 statements, the early tasks factor consists 

of five statements, and presenting the results factor consists of eight statements. The statements in the RSE 

scale were arranged using the Likert Scale, which consists of five options. The answer options provided 

were Very Sure (VS), Sure (S), Doubtful (D), Unsure (U), and Very unsure (VU).  

Data were collected face-to-face and using the internet. For the latter, a link of google form was sent 

via UKRIDA’s official mailing list and online media, such as Facebook, LINE, Whatsapp, and Blackberry 

Messenger (BBM). This was done because most of the university students who were doing their bachelor 

thesis did not come to the university often. Some students wrote their thesis at home and came to the 

university, only for consulting with the supervisor. Of the 50 questionnaires, only 19 were filled directly on 

campus, while 31 questionnaires were collected through google forms. Thus, the total questionnaires filled 

were 50. 

2.2.  Analysis 

The RSE statements had inter-item reliability coefficients of 0.300 – 0.751, with four had coefficients lower 

than .300. Reliability test for RSE scale showed 0.953 Cronbach's Alpha coefficients. Based on these results, 

it can be said that the RSE scale was a reliable scale, with statements showing high responses consistency. 

Scores were grouped using an ordinal categorization level to describe the RSE level of UKRIDA’s students 

who were doing their bachelor thesis. The categories used were Low RSE (X <105); Medium RSE (105 ≤ 

X <165); and High RSE (165 ≤ X). 

3. Results  

Participants were 50 students of Krida Wacana Christian University, Jakarta who were doing their bachelor 

thesis. The characteristics of the participants were divided into four subcategories, which were sex (men: 28 

people, female: 22 people), faculty (Faculty of Economics: 10 people, Faculty of Engineering and Computer 

Science: 20 people, Faculty of Psychology: 20 people), time spent between starting the bachelor thesis until 

this study’s data collection (1 - 6 months: 43 people, 7 - 12 months: 7 people), and proposal seminar (already 

did: 42 people, not yet: 8 people). Overall, the results showed that university students who were doing their 

bachelor thesis at UKRIDA have a high level of RSE (X = 168.48). To explore this finding further, we 

looked into the individual scores of the four factors of RSE and further grouped these scores as Low category 

(X <(μ - 1σ)); Medium category ((μ - 1σ) ≤ X <(μ + 1σ)); and High category ((μ + 1σ) ≤ X). The 

conceptualization factor was in the medium category (X = 47.32). The implementation factor was in the 
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high category (X = 71.84). The early tasks factor was in the high category (X = 19.20). Lastly, the presenting 

the results factor was in the high category (X = 30.12) 

Independent-Samples T Test and One-Way Anova were performed to identify any differences of RSE 

on participant’s demographic data. These tests indicated that there was no difference in RSE in sex 

demographic data (Sig = 0.191), time spent between starting the bachelor thesis until data collection (Sig = 

0.052), and faculty (Sig = 0.129). The difference is only seen in the demographic data of proposal seminars 

comparing the students who have already passed the proposal seminars with the students who have not 

passed the proposal seminars yet (Sig = 0.015). 

4. Discussion 

The results of this study showed that overall, the RSE level of the Ukrida students who were doing their 

bachelor thesis were high. This showed that UKRIDA students had high confidence in doing their bachelor 

thesis tasks. This high RSE might be influenced by student’s participation in statistical, research design, and 

research methodology courses (Forester et al., 2004; Salehi et al., 2013; Van Der Westhuizen, 2014). 

The conceptualization factor of RSE was on medium level. It means that the Ukrida students who were 

doing their bachelor thesis were confident that they were able to develop a logical reason to determine 

research variables wel and students were confident to generate research ideas based on literature reading. 

By reading, students were encouraged to think critically so that students were more independent and 

confident with their ability. Reading also provided an overview of the research ideas and theories that might 

be used as a research topic (Fagan & Ganobcsik-Williams, 2014). This part cannot be separated from the 

supervisor’s role on assisted student in writing by providing questions and encouraging students to explore 

research ideas (Overall et al., 2011). The implementation factor of RSE was on high level. This indicated 

that Ukrida students who were doing their bachelor thesis believed that they were capable of conducting 

research. This belief was supported by the fact that they were passed the research methods and statistics 

courses. According to Welzer-Ward et al. (2010), the RSE level can be high if students experienced a positive 

experience in the research design courses. It showed that students who had joined the research design course 

had a higher confidence in their ability to perform research procedures, data collection, ensuring reliable 

data collection, analysis, and interpretation of research results. 

The early tasks factor of RSE was on high level. It indicates that the Ukrida students who were doing 

their bachelor thesis are sure that they could follow the principles of appropriate research, and aer able to 

search the literature. In addition, the participants took the initiative to ask and discuss with professors, even 

via online communication. Research conducted by Jones and Madden found that nearly 75% of students 

used the internet in the research process (Purdy, 2012). The student used the internet to access library 

websites, so that they had an updated information sources to help students understanding the research 

concepts (Salehi et al., 2013). The presenting the results factor of RSE was on the high level, showing that 

Ukrida students who were doing their bachelor thesis have a high confidence that they are able to meet the 

faculty’s thesis writing standard, able to present the results in the defense, able to identify the implications 

for further research, and able to link the results of the research with the literature used. Presenting the result 

on the defense also encourage students to be more confidence (Birdsong & Schuster, 2006).  

5. Conclusion 

In conclusion, Ukrida students who were doing their bachelor thesis has high RSE, characterized by the 

implementation factor, the early tasks factor, and the presenting factor of the results which are in a high 

category, while the conceptualization factor is in the medium category. Based on demographic data, gender, 

faculty, and the time spent between starting the bachelor thesis until this study’s data collection has no 

difference on research self-efficacy in the Ukrida students who were doing their bachelor thesis. However, 

there is a significant difference in research self-efficacy between on the students who have already passed 

the proposal seminars with the students who have not passed the proposal seminars yet. 

6. Suggestion 

For further research, researchers suggest to investigate the demographic data of the participant to get a deep 

understanding about the connection between the demographic data and RSE level, such as the participation 

on research methods and statistics courses on RSE. The longitudinal research can be done to explore the 

difference of RSE level in the early stages and the final stage of academic research.  
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Researchers also suggest to the university to give trainings, such as scientific writing, statistical, and 

research methods to the students. It can improve students' research skills and increase their confidence in 

writing their bachelor thesis. This also can be done by providing enough academic sources, such as books, 

and articles in the library, as some students find it difficult to find references in the UKRIDA library.  
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Indonesia has a large amount of nature-based attractions, but a question remains unexplored on how to develop 

sustainable tourism. This study aims to analyze the relationship between nature relatedness, eco-friendly behavior, 

willingness to sacrifice for the environment, and happiness. A hundred and fifteen Indonesian tourists participated in 

the study.  Results show nature relatedness correlates positively with eco-friendly behavior, willingness to sacrifice for 

the environment, but not happiness.   

 

Keywords: Nature relatedness, eco-friendly behavior, willingness to sacrifice for the environment, happiness. 

 

 
1. Introduction 

Tourists seek places that make their lives more enjoyable.  Nature is potentially the place as people have an 

innate need of connecting themselves to the nature. 1,9  This nature relatedness (NR), which refers to the 

extent of feeling oneness with the nature,2 is a trait-like 2,3 that is relatively stable over time. 4  NR, is 

therefore, able to take place and stands for a long time, which is useful to develop sustainable tourism. 

NR is addressed in the literature in different names.  Among those are: commitment to nature, 5 

connectedness to nature, 3 connectivity with nature, 6 emotionally toward nature, 7 environmental identity, 8 

inclusion of nature in self, 9 and love and care for nature. 10  Comparing the concepts and their measures, 

NR was found consistently the strongest in its association with traits, 11 suggesting that NR could be the 

focus of this study in analyzing its relationship with other variables.    

Literature shows potential correlation between nature relatedness and other variables.  NR may 

correlate positively with eco-friendly behavior, 2 willingness to sacrifice for the environment, 5 as well as 

happiness. 12  Though, the relationships need further investigation. 13  Hence, this study hypothesizes as 

follows: 

H1: Nature relatedness correlate positively with eco-friendly behavior 

H2: Nature relatedness correlates positively with willingness to sacrifice for the environment 

H3: Nature relatedness correlates positively with happiness 

 

2. Methods 

A survey was conducted to study the correlation between nature relatedness, eco-friendly behavior, 

willingness to sacrifice for the environment, and happiness.  A survey is a common and important way for 

researchers to study behavior as it allows people to tell researchers about themselves and further study the 

relationship among variables 14 and make an inference about them. 15   

Data collection took place in Surabaya, Indonesia.  As a city with nature-based attractions nearby, 

Surabaya is a good place for providing a snapshot of how people think and behave in an eco-friendly way.  



 

Page | 122  

 

Respondents were approached at homes and public places.  Upon stating agreement to participate in the 

study, participants are asked to respond to questions measuring nature relatedness, 12 tourist eco-friendly 

behavior,16 willingness to sacrifice for the environment, 5 and happiness. 17  The above variables were 

measured using 5-point scale, ranging 1 from totally agree to 5 for totally disagree. 

Among 150 distributed questionnaires, there were 115 usable responses, representing a response rate 

of 74.3%.  The response rate is acceptable as it is above 50% 18 or between 70% and 80%%. 19  Potential 

non-response bias was assessed by comparing the scores of variables between early respondents and late 

respondents (i.e., those who made responses after being contacted for several times) and there were no 

significant differences, indicating an absence of non-response bias. 20   

 

3. Results and Discussion 

The factorial validity of the constructs was assessed through convergent and discriminant validity, 

considering both work together in determining the validity of the construct.  Convergent validity refers to 

“the extent to which different methods of measuring the same trait yield similar results” while discriminant 

validity refers to “the extent to which similar or identical methods measuring different traits leads to different 

results”. 23  Hence, convergent and divergent validity need multiple measures of a construct to be highly 

related one to another and less related to measures of other constructs. 24   

Items with standardized loading of less than 0.7 were removed, 21 resulting in items with loadings 

shown in Table 1.  As Table 1 shows, each item loads on the assigned construct with all loadings meet the 

minimum criteria of 0.7, suggesting convergent validity.   Further, Table 2 shows the square roots of the 

Average Variance Extracted (AVE) exceed the intercorrelation of a construct with other constructs, 

suggesting discriminant validity. 22   The reliability of the scales was then assessed through Cronbach’s 

alpha.  As illustrated in Table 2, all of the values meet the minimum criteria of 0.7, 21 suggesting an adequate 

degree of reliability. Results of hypothesis testing appears in Table 3.  As seen, nature relatedness correlate 

positively with eco-friendly behavior (r = 0.615, p < 0.01), willingness to sacrifice for the environment (r 

= 0.524, p < 0.01), but not happiness (r = 0.178, p > 0.05).  Correlation coefficient between 0 and 0.3 

indicate a weak relationship, 0.3 and 0.7 indicate a moderate relationship, and 0.7 and 1.0 indicate a strong 

relationship. 25  The above findings suggest that there is a strong positive relationship between nature 

relatedness and eco-friendly behavior.  Similarly, there is a strong positive relationship between nature 

relatedness and willingness to sacrifice for the environment.   

The above findings suggest that the experience of nature relatedness could be useful for developing a 

sustainable tourism.  This potential development is due to contact with nature decreases anxiety and 

rumination 26 that makes people feel relaxed 27,28 and becoming more productive (Keniger et al., 2013). The 

possible explanation for the insignificance of correlation between nature relatedness and happiness could be 

respondents still focus on financial achievement as a determinant of their happiness. 

 

4. Conclusion 

The development of sustainable tourism could be based on nature relatedness.  Tourists who experience 

such relatedness may consume less water, electricity, and products with unnecessary packaging materials.  

Concurrently, they may also sacrifice for the environment, such as by using public transport rather than their 

own cars.   
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Table Captions 

Table 1. Measurement Instruments 

Table 2. Composite Reliability and Correlation among Construct Scores 

Table 3. Summary of Hypothesis Testing 

 

Table 1.  

Items Standardized 

loadings 

Nature relatedness 

My ideal vacation spot would be a remote, wilderness area 0.779 

I always think about how my actions affect the environment 0.779 

My connection to nature and the environment is a part of my spirituality 0.852 

My relationship to nature is an important part of who I am 0.855 

  

Tourist eco-friendly behavior  

When I visit places as a tourist, I buy organic food, whenever possible 0.766 

When I visit places as a tourist, I use products made from recycled materials 0.834 

I reduce and recycle waste, whenever possible, during my visits to places as a tourist  0.864 

As a tourist, I always like to visit environmentally friendly places 0.804 

  

Willingness to sacrifice for the Environment   

I am willing to take on responsibilities that will help conserve the natural environment  0.734 

I am willing to do things for the environment, even if I’m not thanked for my efforts 0.820 

Even if it is inconvenient to me, I am willing to do what I think is best for the environment 0.783 

I am willing to go out of my way to do what is best for the environment 0.766 

 

Happiness 

In general, I consider myself happy 0.803 

Compared to most of my peers, I consider myself happy 0.846 

I enjoy life, regardless of what’s going on 0.872 
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Table 2. 

Construct 

 

AVE 

Cronbach 

Alpha 1 2 3 4 

1. NR  0.667 0.833 0.817    

2. EB  0.669 0.836 0.615 0.818   

3. WS  0.602 0.781 0.524 0.481 0.776  

4. HP  0.707 0.800 0.178 0.248 0.082 0.841 

Notes: Average variance extracted square root values on the diagonal.  NR = nature relatedness, EB = tourist 

eco-friendly behavior, WS = willingness to sacrifice for the environment, HP = Happiness, CR = composite 

reliability, AVE = average variance extracted. 

 

Table 3. 

 

Hypothesis 

Correlation 

Value 

Sig. Conclusion 

H1 Nature relatedness correlate positively with eco-

friendly behavior 

0.615 * Accepted 

H2 Nature relatedness correlates positively with 

willingness to sacrifice for the environment 

0.524 * Accepted 

H3 Nature relatedness correlates positively with 

happiness 

0.178 NS Rejected 

    Note: * p < 0.01 Not significant at p > 0.05       
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Upstream Citarum watershed environment is currently in a poor condition due to occurred environmental 

contamination, which threatened the state of environmental health. One of the way of dealing with the problem is 

through the development of ecovillage, which purpose is to return the condition of Citarum river into a clean, healthy, 

beautiful, and sustainable state (Bestari). Citarum Bestari can be materialized with the help of people by increasing 

their awareness on environmental preservation. One of the awareness needed is for the people lived on the river banks 

to avoid throwing their garbage to the river. A trust based collaboration among decision maker, and ecovillage activists 

is needed in developing ecovillage. The collaboration needed as previously there were no coordinated action and 

technical supervision from associated institution, which created a separated act by activists. One of the important 

factors in creating a collaboration is communication, the use of communication media in the form of discussion forum 

supported by social media such as WhatsApp, Instagram, and Facebook for m-learning purposes. Communication 

enables a like-minded understanding, avoiding tragedy of common, and more opportunities to collaborate and interact 

informally among ecovillage activists at Citarum river watershed. 

Keywords: collaboration, communication, ecovillage, activist 

 

1. Introduction 

Citarum river watershed (DAS Citarum), has a high level of environmental damage. The damage is caused 

by pollution coming from industrial, office, farming, and household waste, which affected the water quality 

and threatening the environmental health. Ecovillage is tackling the environmental pollution at DAS 

Citarum, which according to Head of BPLHD (Badan Pengelolaan Lingkungan Hidup Daerah or Regional 

Body of Environmental Management) Anang Sudarna   “one of the ecovillage’s working network program 

is a massive peaceful movement against waste by campaigning it on factories involved”. 

  The purpose of DAS Citarum’s ecovillage development is to embody DAS Citarum as a clean, healthy, 

beautiful, and sustainable environment (or in acronym known as Bestari). Citarum Bestari would be possible 

if people awareness on environmental preservation can be increased. One of the awareness needed is for the 

people lived on the river banks to avoid throwing their garbage to the river.  

 Sudarna added that “. The implementation of ecovillage has a purpose to reduce the volumes of garbage 

thrown at Citarum river. The volume of garbage thrown down Citarum river reaches more than 500,000 ton, 

or around 15 ton in each village. Ecovillage then become a leading program to reduce volume of garbage as 

one of indicator of successful outcome of Citarum Bestari”.  

  Ecovillage development is based on community activities, by involving stakeholders such as villagers, 

business practises, religious leaders, non-governmental organization, government staffs and others to build 

an environmental friendly culture and behaviour, which also will increase the quality of environmental 

health. In materializing ecovillage at DAS Citarum, the communication collaboration is needed among 

decision makers, facilitator, volunteers, and general public. The purpose of this research is to explore: Firstly, 

the background of the need to collaborate among ecovillage activists; Secondly, communication/information 

media used in the development of ecovillage; Third, communication act of ecovillage activists in the 

development of ecovillage. 
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2. Literature Review 

Collaboration is a communal act done by various parties to reach common objectives in solving a particular 

problem. Collaboration can only be done if there is an agreement and common understanding among 

individuals. The same can be said on the collaboration in tackling Citarum’s flood disaster. This 

collaboration is done through common agreement in tackling the flood disaster by appropriately put the 

capacity and capability of individuals in common understanding on how the flood can be confronted not 

only in a physical aspect but also in human aspect as well.  

According to Tajuddin (Badan Diklat DIY, 2014), collaboration is a relation between organization, 

governments, strategic alliance, multi organizations network. Other definition includes, togetherness, 

working together, sharing task, equality, and responsibility among parties involved, which have common 

goals, perception, willingness to proceed, giving each other benefit, honesty, love, and public based.  

Collaboration needed social capital, which Yacobs suggested in bap bulletin (2005) as a trust relationship 

between parties supported collective act and facilitate access on every resources needed. Social capital is a 

social institution involving network, norm, and social trust encourages social collaboration (coordination 

and cooperation) for common interest (bap bulletin, 2005). 

Communication aspect is one of the things that need to be consider as Huxman Vangen in Raharja 

(2010) suggests that communication is needed in to grow the same understanding and to avoid tragedy of 

commons. Communication is turning out to be important in building collaboration as participants have 

different frame of reference and field of experience that needed to be incorporated into one frame, which 

served the purpose of communication in term of change, knowledge, attitude, and behaviour of 

communication participants. Harjana in Rokhmah & Anggorowati (2107:67) added that effective 

communication can be reached if the message is received and understood as the sender of the information 

intended to be, which followed by an act by message receiver without any obstacle. 

 

3. Research Method 

This research uses descriptive method with qualitative data to describe phenomenon of collaboration in the 

development of ecovillage in DAS Citarum in Bandung Regency. Data gathering technique involves: Firstly, 

deep interview to gain data on communication process in building collaboration in the development of 

ecovillage; secondly, systematic and participatory observation in communication process; thirdly, 

document/library study connected to collaboration and communication concept. 

The research data source includes informant from ecovillage facilitators collaborating with government 

institution, volunteers, and general public in the development of ecovillage. Data validity is done through 

triangulation of sources, data, and method. Data analysis is done through some steps: First, data reduction, 

which is done by reducing all observation and interviews data, followed by classification of main data and 

how important it is for the research divided under the same theme or pattern for easier process; Second, data 

display, by displaying data in table and picture form to give a general picture or particular parts in 

environmental health communication collaboration, which can be verified by researcher; Third, conclusion 

and verification, in explaining the motives, understanding, and act of communication in environmental 

health collaboration that is done through investigation on pattern, theme, correlation, and frequent occurred 

things, which is verified throughout the ongoing research. 

 

4. Result and Discussion 

4.1. Background on the need of collaboration among ecovillage activists 

Ecovillage is a public based activities where environmental management involving stakeholders (public, 

business practises, religious figure, non-government organization, government staffs), which purpose is to 

develop environmental friendly culture and behaviour. 

The development of ecovillage needed to have a collaboration among stakeholders, which occurred as 

the lack of coordination among them causing trouble in the implementation. Kaja (2014:213) confirmed this 

“work coordination is a synchronized and organized in providing the exact work and time while steering it 

into a uniformed and harmonious act on objectives established in the beginning. 

Other reason is the lack of technical supervision in supplying knowledge and skill for ecovillage 

activists, which force them to adapt and improvise in creating innovation for ecovillage management. 
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Coordination and technical supervision from related institution become important as form of cooperation 

and responsibility, interaction, sharing, and solution for ecovillage activists. The developed collaboration 

among ecovillage activists come from common commitment based on trust to build appropriate ecovillage 

according to each village characteristic.  

 

4.2. Communication/Information media used in ecovillage development 

Communication/information media used in ecovillage development of DAS Citarum implemented in the 

form of Jangkar Forum (Jaringan kerja Forum or working network forum), and social media (WhatsApp, 

Instagram, Facebook). Jangkar Forum is used by ecovillage activists to have discussions once a week for 

two months. This forum creates interaction and communication to share ideas and to create common 

understanding and perception, willingness to process, giving benefits to each other, honesty, love and public 

based; as per suggestion by Badan Diklat DIY in explaining collaboration. 

Discussion material is adjusted according to the condition and potential of villages where ecovillage 

program taken place. The forum discusses village’s potential and problem, which resulted in action plan for 

each village, ideally this will be delivered to appropriate institution to be spread. 

To expand the knowledge of activists, the use of social media become important as it is much simpler 

and more flexible. The use of social media is part of the m-learning (mobile learning) in spreading 

information on ecovillage development. Waer (2012) suggest that m-learning enables more opportunities to 

collaborate ad hoc and interact informally among learning individual. 

 

5. Conclusion 

Collaboration in ecovillage development in DAS Citarum Bandung Regency is a relation among activists 

including: local aide, village government, and related institution, to have interaction and communication 

together in sharing ideas to have a common perception on ecovillage development. 

Collaboration is causes by the need of more coordination due to lack of communication, lack of 

technical supervision from related institutions. Collaboration is developed through communication with 

respect on different frame of reference and field of experience of ecovillage activists to create a common 

understanding. Communication media used in this collaboration includes: Jangkar Forum for discussion, 

and social media (WhatsApp, Instagram, Facebook) as part of m-learning. This media able to make better 

understanding and more opportunities on collaboration and interaction among ecovillage activists. 

 

References 

1. Kaja. (2014). Koordinasi Kerja Pimpinan Dinas Perhubungan Kounikasi dan Informatika. Fokus, 2(12), 

208–218. 

2. Raharja, S. J. (2010). Pendekatan Kolaboratif Dalam Pengelolaan Daerah Aliran Sungai Citarum. Bumi 

Lestari, 10(2), 222–235. 

3. Rokhmah, N. A., & Anggorowati. (2017). Komunikasi Efektif Dalam Kolaborasi Interprofesi Sebagai 

Uaya Meningkatkan Kualitas Pelayanan. Journal of Health Studies, 1(1), 65–71. 

4. Tim Redaksi (2005). Kolaborasi Pengelolaan Sumber daya Hutan Dan Modal Sosial Para  

5. Pihak. Buletin bap, Edisi III September (2005). Yogyakarta. 

6. Balai Diklat DIY (2014). Koordinasi Dan Kolaborasi. Balai Diklat DIY 2014. Yogyakarta. 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Page | 128  

 

CONFERENCE PROCEEDING 
 

2017 International Multidisciplinary Conferences on                                               
Productivity and Sustainability 

Jakarta, 5-7 December 2017 

  
 

College Students’ Attitude toward Homosexuality 

Aries Yulianto 

Faculty of Psychology, Esa Unggul University, Jakarta, Indonesia 

Corresponding author email: aries.yulianto@esaunggul.ac.id 

Homosexuality is remains a sensitive issue in Indonesia and recently its controversy brought up to universities 

campuses life. In addition, more government officials, political and religious leaders, and also religious groups speak 

out against homosexuality. Studies in Indonesia had shown that society tend to have resistance toward homosexuality. 

Due to increasing number of homosexuals and had interacted with various people, most of college students nowadays 

might became familiar with homosexuality in their life. This study aim to describe college students’ attitude toward 

homosexuality. The college students’ attitude toward homosexuality scale was constructed based on Kite and Whitley’s 

theory. The scale was consisted of 78 statements in Likert scale, where its reliability and validity were .962 and .745, 

respectively. Participants were 92 college students, consists of 37 men (40.2%) and 55 women (59.8%), ages 19 to 29 

years (M = 20.88, SD = 1.734), who were attending universities in Jakarta. One-sample t-test confirmed the hypothesis 

that participants’ score (M = 203.93; SD = 39.80) were significantly lower than 234, t(91) = 7.245, p < .05. In addition, 

demographic variables (gender, age, and religion) were not contribute significantly to attitude toward homosexuality, 

except for study program. Therefore, we conclude that college students’ had a negative attitude toward homosexuality. 

Keywords: college students, attitude, homosexuality 

 

1. Introduction 

Homosexuality is remains a sensitive issue in Indonesia. Some parties have shown support, but numerous 

parties shown great opposition toward homosexuality. Recently, controversy about homosexuality brought 

up to universities life. This controversial issue begun on January 24, 2016 when Minister of Research, 

Technology and Higher Education of the Republic of Indonesia said that homosexual people should be 

banned from university campuses because they corrupt the nation’s morals and a university is a moral 

safeguard.1 Although then he revised his statement that rectors of universities can make their own rules 

about homosexuality in their campuses.2 More recent, rejection of homosexual students by Andalas 

University, which then supported by Governor of West Sumatera3, add another controversy. 

More government officials and also political and religious leaders speak out against homosexuality 

recently. People's Consultative Assembly (MPR) Chairman considered homosexuality to have no place in 

Indonesia.4 In addition, Minister of Religious Affairs said that same-sex orientation is an illness, then 

homosexual people required treatment and counseling.5 Religious groups, consist of the Indonesian Ulema 

Council (MUI), the Indonesia Catholics Bishops Conference (KWI), the Council of Buddhist Communities 

(Walubi), and the Confucian Supreme Council of Indonesia (Matakin), had released a joint statement issued 

on February 18, 2016, said they rejected all forms of propaganda on and promotion of homosexuality 

legalization and development in the country.6 Furthermore, The Indonesian Psychiatrists Association 

(PDSKJI) still classified homosexuality as mental disorder, which it says can be cured through proper 

treatment.7 This was a step-down from what American Psychiatric Association (APA) did in 19738 and 

World Health Organization (WHO) did in 19907, which they had removed homosexuality from their lists of 

psychiatric disorders. 

Several studies in Indonesia had shown that society tend to have resistance toward homosexuality. A 

Pew Research Center poll in 2013 found that 93% respondents in Indonesia saying that gay people should 

not be accepted.9 In Jakarta, 73% of the adult participants in 2015 said that they did not want to be close 
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with homosexual people.10 More specific, a study in 2016 at a state university in Lampung had shown that 

Muslim college students’ attitudes toward gays tend to be negative, which they were likely to see gays as 

deviation and requiring great energy to recover to the heterosexual condition.11 Although it has no laws 

against homosexuality or laws protecting against same sex discrimination, Indonesia is a nation that 

characterized by a strong survivalist orientation, which all residents may be less likely to tolerate attitudes 

and behaviors that deviate from the norm.12  

Ministry of Health in 2012 had estimated over one million gay people itself in Indonesia13, which it 

had increased 37% than in 2009, and it was believed that in 2017 this number had increased significantly.14 

Therefore, nowadays most of college students might became familiar with homosexuality in their life 

because they had interacted with numerous people from various backgrounds. It is important to address 

homosexuality issue on the college campus because it is common for college students to “come out” during 

the college years about their sexual orientation.15 On the other hand, Lubbers et al.16 found higher educated 

to be more permissive towards same-sex marriage compared to lower educated persons. In other words, 

college students might had a positive attitude toward homosexuality. Then, it bring up a question: did college 

students tend to have negative attitude toward homosexuality, like society did?   

Concept of attitude itself refers to psychological tendency, which is expressed by evaluating a particular 

entity, being material or immaterial.17 Since colleges and universities are the final stepping stone for many 

young adults who are about to enter the workforce18 and society, it is important to describe college students’ 

attitude toward homosexuality. Moreover, attitude helps to explain the consistency of a person’s behavior.17 

College students’ attitude will determine how they interacting with other people at work and society. 

Moreover, negative attitude toward homosexuality will lead to prejudice and discrimination toward 

homosexual people.10 Scientific theory and empirical research can be used to understand why people hold 

the attitudes they do and how best to effect positive attitude change on a societal level.19 

According to Hudson and Ricketts20, attitude towards homosexuality refers to a personal affective 

response to gay people. Attitudes toward homosexuality were classified into three subcomponents.21 First, 

attitudes toward homosexual persons, conceptualized as “homosexuality as a threat to the respondent, to 

people close to the respondent, and to strangers, and the management of homosexuality by means of social 

restrictions”.  Second, attitudes toward homosexual behavior, conceptualized as “the moral reprehensibility 

of homosexuality as a deviant sexual act and lifestyle”. And the last, attitudes toward homosexual persons’ 

civil rights, conceptualized as “issues such as free speech, parental rights, and other legal and constitutional 

issues”. 

Studies had shown that gender, age, and religion were the most contributing factors to attitude toward 

homosexuality. Men hold more negative attitudes toward homosexual people than women do.21 Another 

study had shown that females are more accepting of homosexuality than males.15 These negative attitudes 

were influenced by a generalized gender belief system, which includes stereotypes about women and men, 

attitude toward appropriate roles for the sexes, and perceptions of those who presumably violate the modal 

pattern, like homosexual people.21 In term of age, young people are less prejudiced and less intolerant toward 

people perceived as being different from older people.22 In other words, college students should have more 

positive attitude toward homosexuality compare to older people. This was consistent with a study in Albania 

who found that older students are more prejudiced against homosexuality.23 

Religion has a large influence on an individual’s attitude toward homosexuality. Muslims are less likely 

to approve of homosexuality than Catholics, Orthodox Christians, Jews, Hindus, Buddhists, and people with 

no religion.12 Regarding study program, studies found that study program was also contributed to attitude 

toward homosexuality. Students of Psychology Department in Albania23, Ghanaian students of Technology 

University24, and nursing students in Malaysia25 tend to have a negative attitude toward homosexuality. In 

USA, students of the College of Arts and Sciences were found be more tolerant than students of the Colleges 

of Business and Education.15 

Based on background above, the aim of this study was to describe college students’ attitude toward 

homosexuality. As a part of society and supported by previous studies in Indonesia, it assumed that college 

students’ attitude toward homosexuality will same as the society. Therefore, author propose a hypothesis: 

college students had a negative attitude toward homosexuality.  
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2. Method 

2.1. Participants 

Data was collected on May, 2016. Participants were 92 college students, consists of 37 men (40.2%) and 55 

women (59.8%), ages 19 to 29 years (M = 20.88, SD = 1.734), who were attending universities in Jakarta. 

Most of the participants were Muslims (78%), successively followed by Protestants (10.9%), Catholics 

(5.4%), Buddhists (3.3%), Hindus (1%), and other (1%). Regarding marital status, 86 participants (93.5%) 

were unmarried, five (5.4%) were married, and a participant omitted. A total of 48 students (52.2%) were 

studied in psychology, the remaining were economics (11.9%), engineering (9.8%), health (medicine, 

dentistry, nursery, etc., 7.6%), and other studies (law, literate, social studies, etc., 16.3%), meanwhile 2.2% 

were omitted.   

 

2.2. Instrument 

The college students’ attitude toward homosexuality scale was constructed by the author in bahasa based 

on three subcomponents according theory by Kite and Whitley21, which were: attitudes toward homosexual 

persons (30 statements, e.g. “Saya tidak mau berteman dengan mahasiswa homoseksual”, unfavorable), 

attitudes toward homosexual behavior (36 statements, e.g. “Melakukan hubungan sesama jenis adalah 

perbuatan melanggar perintah Tuhan”, unfavorable), and attitudes toward homosexual persons’ civil rights 

(12 statements, e.g. “Setiap mahasiswa berhak mendapat perlakuan yang sama, apapun orientasi 

seksualnya”, favorable). There were 78 statements with a 5-point scale that ranges from 1 (strongly disagree) 

to 5 (strongly agree). Unfavorable statements are reverse coded, such that higher scale scores indicate more 

positive attitudes. The overall scale and subcomponents had high internal consistency (Cronbach’s alpha = 

.962, .942, .937, and .840, respectively) and also a high construct validity (r = .745), which had correlated 

with social distance toward homosexuality scale from Yulianto.10  

   

2.3. Procedure 

The scale was distributed in several locations in Jakarta; most of them were in universities campuses. 

Students were approached by research assistants and briefed on the research study and also anonymity and 

confidentiality in participation. If they were agree, research assistants gave the scale.  

 

2.4. Data Analysis 

One sample t-test was conducted for hypothesis testing. Based on the scale, negative attitude was 

operationalized as “the scale score below or equal to 234”. It came from the scale theoretical mean, which 

is 78 statements times 3. Therefore, the participants mean scale will be compare to test value of 234 in one 

sample t-test. For further analysis, one-way ANOVA test were used to compare attitude based on gender, 

religion, marital status, and study program. In addition, Pearson’s correlation was used to correlate attitude 

toward homosexuality and age. IBM SPSS version 23.0 was used in all data analysis. 

 

3. Results and Discussion 

The participants’ scores on the scale ranged from 106 to 298 (M = 203.93; SD = 39.80). One-sample t-test 

indicated that participants’ score were significantly lower than the scale’s theoretical mean of 234, t(91) = 

7.245, p < .05. In addition, there were 72 participants (78.3%) who had score lower than or equal to 234. 

Therefore, college students had a negative attitude toward homosexuality. This finding is consistent with 

studies from Pew Research Center9, Yulianto10, and Haryanto11, that society in Indonesia tend to have a 

negative attitude toward homosexuality. This was not surprising given that homosexuality is not welcome 

in Indonesia, although it is not illegal. College students and society in Indonesia consider homosexuality as 

a form of deviation or “disease” that should be avoided or cured.11  

There was no significant correlation between age and attitude toward homosexuality, r(90) = .201, p > 

.05. Therefore, age was also not become a significant factor contributed to attitude toward homosexuality. 

These finding are consistent with Ng et al.25 and also Haryanto11. Age no longer seems to be an important 

factor in shaping attitudes toward homosexuality over time.26 Moreover, based on Levinson’s developmental 

theory27, all participants were in adult stage, which had similar social role requirements and also similar 

interaction between personal growth and relationships, so their attitude would be the same across sub-stages 

of adult stage. 
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Although group sizes among demographical variables were unequal, Field28 said that is not a problem for 

ANOVA test but assumption of homogeneity of variance should not be violated. Using Levene’s test of 

homogeneity of variance, all demographic variables (gender, religion, marital status, and study program) 

did not violate this assumption. Table 1 displays descriptive statistics and one-way ANOVA tests for 

demographic variables.   

 

Table 1 

Descriptive Statistics and ANOVA Test for Demographical Variables (N=92) 

Variable n (%) M (SD) F (df1, df2) 

Gender   1.735 (1, 90) 

Men 37 (40.2) 197.29 (42.19)  

Women 55 (59.8) 208.40 (37.85)  

Marital Status   3.017 (1, 89) 

Married 5   (5.4) 234.00 (39.57)  

Unmarried 86 (93.5) 202.42 (39.52)  

Omitteda 1   (1.1) -  

Religion   1.470 (3, 86) 

Muslim 72 (78.3) 198.23 (37.95)  

Protestant 10 (10.9) 210.30 (43.83)  

Catholic 5   (5.4) 224.40 (28.63)  

Buddhist 3   (3.3) 228.33   (4.93)  

Hindusa 1   (1.1) 294.00         (-)  

Othera 1   (1.1) 285.00         (-)  

Study Program   5.375 (4, 85)* 

Psychology 48 (52.2) 219.40 (36.33)  

Economics 11 (11.9) 180.00 (34.34)  

Engineering 9   (9.8) 177.33 (44.74)  

Health studies 7   (7.6) 188.71 (25.96)  

Other 15 (16.3) 190.33 (36.56)  

Omitteda 2   (2.2) -  
a excluded in ANOVA test 

* p < .05 

 

Even though female students (M = 208.40, SD = 37.85) slightly higher compare to male (M = 197.29, 

SD = 42.19), there were no significant different in attitude toward homosexuality, F(1, 90) = 1.735, p > .05. 

This finding was consistent with Haryanto11. Another similar study, using nursing students of a public 

university In Malaysia, was also concluded that gender is not a determining factor for attitude toward 

homosexuality.25 It seems both female and male college students in this study hold a same traditional gender 

roles belief, that is men should be masculine and women should be feminine. Studies have shown that 

adherence to traditional gender roles, which refer to acceptable and unacceptable behaviors prescribed by 

society for both men and women, have consistently been linked to anti-homosexual prejudice.24 

Further, in this study marital status did not contribute to attitude toward homosexuality, where there 

was no significant different between married students (M = 234.00, SD = 39.57) and unmarried students (M 

= 202.42, SD = 39.52), F(1, 89) = 3.017, p >.05. This result was consistent with study on college students 

in Turkey29. Similar to plausible reason in gender, it seems both married and unmarried students still hold 

the same traditional gender belief. 

Similar with Ng et al.25, Muslim students, as well as students from other religions, had a negative 

attitude toward homosexuality in this study. Although Muslim students’ attitude (M = 198.23, SD = 37.95) 

were slightly lowest compare to students from other religions (Protestant, Catholic, and Buddhist), it was 

found no significant different, F(3, 86) = 1.470, p > .05. It could be happen because live in a Muslim-

majority encourage disapproving attitudes about homosexuality.12 Participants’ attitude toward 

homosexuality appear to be consistent with religious and political leaders, which most of them are Muslims, 

that they rejected all forms of homosexuality in Indonesia. 

The only demographic variable that had a significant difference was study program, F(4, 85) = 5.375, 

p <.05. Post-hoc analyses using LSD indicated that attitude toward homosexuality were significantly highest 
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for students from psychology program (M = 219.40, SD = 36.33) compare to students from four other study 

programs (with mean difference between 29.06 for other study and 42.06 for engineering). A plausible 

reason for this finding is that according to Indonesian Higher Education Psychology Organizers Association 

(AP2TPI), one of objective of the undergraduate psychology study program is to produce bachelors in 

psychology which have respect to human dignity and value with professional and responsible, able to solve 

problem psychologically to the individual, group, organization, and community without discriminating 

based on tribe, religion, race, age, gender, and social-economic-culture status.30 Therefore, psychology 

students are taught to be respect to every individuals regardless their background, including sexual 

orientation. It is very important that the students of Psychology should have good attitudes toward 

homosexuality.23 However, it was surprising for students from health studies that they had a negative attitude 

toward homosexuality (M = 188.71, SD = 25.96). They should had more positive attitude toward 

homosexuality since the concept of fair and non-judgmental attitude toward all types of patients is crucial 

in medical treatment, and it should be emphasized to all healthcare professionals.25 

 

4. Conclusion 

This study confirm that college students’ attitude toward homosexuality tend to be negative, similar to 

attitude of general society in Indonesia. The negative attitudes might be an indication of the people’s 

unpreparedness to accept homosexual people as part of the society. This was not surprising given that 

homosexuality considered by society in Indonesia as a form of deviation or disease that should be avoided 

or cured. The negative attitude were influenced by traditional gender roles that hold by college students.  

 

5. Implication of the study 

This study used a nonrandom sample and therefore it is unable to be generalized and compared to the larger 

population of all college students in Jakarta. Therefore, future researches should use a random sample in 

order to generalize the results. According to Whitehead31, one of the strongest predictors of attitudes toward 

homosexuality is the attribution of choice to sexual orientation, where people who believe that 

homosexuality is the result of natural or biological forces have more positive attitudes to homosexuals, 

whereas those attributing homosexuality as the result of a choice have more negative attitudes. Since the 

attribution of choice to sexual orientation did not measured in this study, then it should be explored in future 

research. In this study we were described attitudes toward homosexuality as a general. However, several 

studies had shown that attitude toward gay differ significantly than attitude toward lesbian.29,17 Therefore, 

future researches should measure attitude separately, attitude toward gay and attitude toward lesbian. 
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