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Abstract: The multimodal system in Indonesia requires development in order to create a more 

efficient and reliable freight transport and diminish the domination of road transport, i.e. 

trucks. The utilization of more than one mode in a multimodal system, where there is a door-

to-door element, requires a network development concept that refers to the use of generalized 

costs, instead of costs incurred to use the system (out of pocket). Generalized cost is the concept 

of monetization of time, distance and cost variables into a certain unit value (time or cost). The 

purpose of this paper is to analyze the generalized cost model of freight transport in Java based 

on truck, train and ship modes. In this paper, the generalized cost variable used is based on 

the viewpoint from freight forwarders and shippers obtained through primary surveys and the 

AHP method cost, reliability and lead time. Monetization of reliability and lead time variables 

on costs is based on a stated preference survey, the results of which show that the truck mode 

has a time VOR Rp 1,181,771 and VOT Rp 174,079 (per delivery per hour). These values are 

the largest compared to the other modes considering that congestion and the unavailability of 

adequate infrastructure are the factors that cause delays. The results of the generalized cost 

show that the ship mode, which has the largest generalized cost value, is 1.29 times more 

expensive than the truck mode considering that the journey is heavily influenced by weather 

and has a need for further modes to the destination as well as additional handling equipment 

which increases transportation costs. The results of this study are expected to be used by the 

government as a reference in determining multimodal transport development policies which 

will enable the system to compete in the logistics sector. 

 

Keywords: Freight Transport, Multimodal, Stated Preference, AHP, Generalized Cost. 

 

Introduction  

Freight transportation network in Indonesia, which is an archipelagic country with an area of 

1,916,906.77 km2 with 16,056 islands, is still not optimal (BPS 2019). This is due to several 

factors such as the complexity of licensing, unreliable lead time due to mode shifts which are 

still dominated by 75.3% road transport, resulting in high logistics costs (Gurning 2017; INDII 

2014). Therefore, it is necessary to have an alternative freight transportation network, namely 

multimodal which in Indonesia has not been effective. Considering the concept of a freight 

multimodal transportation network, it has been stated in Indonesian Ministerial Regulation No. 

8 of 2012. Multimodal is the use of two or more modes such as road, rail and sea modes 

(Steadieseifi et al., 2014). 

A multimodal freight network needs to be developed to support regional economic 

growth, and be able to reduce negative impacts on the environment and energy consumption 

(Yamada et al. 2009). Observed from the consumer side, multimodal is also able to facilitate 
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the delivery of goods considering that the delivery is based on door-to-door. So, it is necessary 

to develop an efficient freight transportation network after an area already has a multimodal 

transportation network to become intermodal transportation (Lubis and Sjafruddin 2005).  

Planning a multimodal freight transportation network needs to consider several 

variables. An important variable in effective and efficient multimodal system is the generalized 

cost variable. Generalized cost in transportation is a total cost concept which is a combination 

of three main components (time, distance and cost) to be converted into a certain value which 

can be a unit of cost or time (Anwar, Syapawi, and Ilham 2008). 

The purpose of this paper is to analyze the generalized cost of multimodal freight 

transport using the main modes (land, sea and train modes) based on factors from the 

perspective of business actors (freight forwarders and shippers). This paper is arranged in the 

following order: Section 2 describes the methodology that covers the entire research process 

along with data sources, the factors used in the generalized cost and stated preference 

monetization factors to determine the cost value of the generalized cost factor. Section 3 

presents the results of the survey and the generalized cost model. Section 4 contains 

conclusions and suggestions for further research. 

 

Literature Review  

Multimodal Freight Transport  

Freight transport using at least two different modes of transportation based on one contract as 

a multimodal transport document from a place where goods are received by a multimodal 

transport business entity to a place specified for delivery of goods to recipients of multimodal 

transport goods (PP 2012). Multimodal is a condition where the mode of transportation 

provides a travel network from origin to destination (door-to-door) (Rodrigue, Comtois, and 

Slack 2016). The unit (size) of shipping goods can be in the form of containers, boxes, 

palletization or vehicles (Steadieseifi et al. 2014). There is some literature that discusses 

multimodal, especially in Indonesia by comparing multimodal policies in several countries 

such as Germany, Brazil and America in order to overcome obstacles for service providers and 

users so as to improve logistics performance (Budisiswanto et al. 2018). Logistics costs can be 

reduced by a multimodal system that is able to deliver goods efficiently and quickly (Wibowo 

and Chairuddin 2017). 

 

Factors Affecting Freight Transport 

The factors that influence the choice of modes are important for planning a competitive 

transportation system (Flöden, Bärthel, and Sorkina 2010) and many studies have been 

conducted to determine the choice of multimodal transportation. The choice of mode is highly 

dependent on the commodity being sent, such as the speed factor (Punakivi and Hinkka 2006). 

The main influencing factors are costs, network characteristics, commodity characteristics, 

quality, externalities, risk of loss or damage to goods (Meixell and Norbis 2008). In 2003, the 

choice of mode in Belgium determined the factors that influence the choice of mode cost, 

flexibility, security and time are important variables (Vannieuwenhuyse, Gelders, and Pintelon 

2003). This research is in line with research (Konstantinus and Zuidgeest 2019) which 

illustrates the importance of modal selection for multimodal for developing countries and 

regions. 

 

Generalized Cost  

Generalized cost modeling is used to minimize transportation costs. Generalized costs can be 

used in spatial modeling with variable approaches in the form of delivery size, speed, value 

density and economies of scale (Tavasszy, Davydenko, and Ruijgrok 2009). Other research 
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uses generalized cost in determining the minimum cost between multimodal and unimodal with 

factors that influence business actors to prefer multimodal (Sandberg et al. 2012). Research 

conducted in Aceh, Indonesia uses transportation costs that have been separated into vehicle 

operating costs, loading and unloading costs (Saleh and Sjafruddin 2010). Cost savings based 

on research conducted in Indonesia on the Sea-Toll provides a good picture by monetizing the 

actual shipping costs with the time value of the type of cargo (Triantoro 2020). 

 

Methodology  

Stated Preference (SP) is used to determine the monetization value of the variables used for 

generalized cost model analysis. The generalized cost model is obtained from the utility value 

of the analysis using the multinomial logit method. The data used in this study is based on the 

preferences of business actors (freight forwarders and shippers) in Java. The region was chosen 

considering that economic growth is still centered on the islands of Java based on the 

contribution to national GDP, namely 58.5% (BPS 2017). 

 

Analytical Hierarchy Process  

The first step is to conduct a survey to find out the main factors that influence the choice of 

modes for generalized cost of freight transport. This study chooses six factors that are often 

used in some research which are describes in table 1 

 

Table 1: Definition of Variables Use in This Research 

Variables Definition 

Transport Cost 
Cost of Shipping Goods from the Point of Destination or 

Door-to-Door Including Loading and Unloading Costs 

Reliability Level of Timeliness of Delivery 

Lead Time 

Time Required to Move 1 TEU from the Point of Origin 

to the Point of Destination where the Goods are Unloaded 

until They are Delivered to the Recipient/Owner. 

Frequency 
Frequency of Certain Modes of Service (i.e. the 

Frequency of Truck Modes in a Day) 

Flexibility 
Unschedule Deliveries that can be Carried Out while 

Delay 

Level of Damage/Loss of Goods 
A Condition of Changes to Goods during the Delivery 

Process 

 

At this stage, the Analytical Hierarchy Process (AHP) method is used to obtain a 

representation of a complex problem in a multilevel structure where there are objectives, 

factors, sub-criteria and alternatives (Saaty 1993). 

The results obtained from the survey of mode selection factor analysis were analyzed 
using Expert Choice software. This analysis aims to obtain the results of the most influential 

factors from the largest AHP value obtained. These factors were selected based on factors that 

are often used in mode selection studies which are summarized in the table 2. 
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Table 2: Mode Choice Factors from References 
Reference Mode Variables 

Cullinane and Toy (2000) - Transport Cost, Reliability, 

Lead Time and Item 

Characteristics 

Shinghal and Fowkeys (2002) Road and Rail Reliability and Flexibility 

Norojono and Young (2003) Road and Rail Reliability, Flexibility and 

Security 

Garcia – Menendez et al (2004) Sea and Road Transport Cost, Flexibility and 

Lead Time 

Beuthe and Bouffioux (2008) Road, Rail and Inland 

Waterways 

Transport Cost, Reliability and 

Lead Time 

Feo-Valero et al (2011) Road and Rail Transport Cost, Reliability, 

Flexibility, Lead Time, 

Frequency, Level of 

Damage/Loss of Items 

Brooks et al (2012) Road, Rail and Maritime Transport Cost, Reliability and 

Lead Time 

Ravibabu (2013) - Transport Cost and Lead Time 

Reis (2014) Road and Rail Transport Cost, Reliability and 

Lead Time 

Tri Nugroho (2016) Road and Rail Transport Cost, Reliability, 

Lead Time and Frequency 
Source: (Beuthe and Bouffioux 2008; Brooks et al. 2012; Cullinane and Toy 2000; Feo-Valero, Garcia-Menendez, 

and Hidalgo 2011; Garcia-Menendez, Martinez-Zarzoso, and Miguel 2004; Manchala 2013; Norojono and Young 

2003; Nugroho 2016; Reis 2014; Shinghal and Fowkes 2002) 

 

 
Figure 1: Hierarchy Structure of Mode Choice Analysis 

 

Table 3: AHP Scale and Definition 

Scale Importance 

1 Equal Importance 

3 Slightly More Importance 

5 Materially More Importance 

7 Significantly More Importance 

9 Absolutely More Importance 

2,4,6,8 Compromise Value 
Source: (Saaty 1993) 
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Stated Preference  

The second stage is the making of a stated SP survey based on the most influential factors in 

the analysis from the first stage. This survey aims to determine the monetization value of the 

factors that are considered influential. The results of this survey were then analyzed using 

NLOGIT version 6 software using the multinomial logit method. The multinomial logit method 

generated from several specified modes truck, train and ship modes, produces a utility model. 

The utility model obtained is the model used for generalized cost.  

SP used is a choice modeling category in the form of a discrete choice model. The 

model is able to facilitate calculations in monetizing the analyzed factors in the form of costs 

(money). Based on the preliminary survey, it was found that the Jakarta - Surabaya route has 3 

modes of transporting goods (trucks, trains and ships) so it is used as a hypothetical condition 

shows in Table 4 

 

Table 4: Hypothetical Conditions of Each Modes 

 Transport Cost Lead Time Reliability 

Truck Rp 13,000,000 24 Hours 80% On Time 

Train Rp 10,000,000 16 Hours 90% On Time 

Ship Rp 5,750,000 120 Hours 70% On Time 

 

The attributes and levels used in this study for each mode are listed in the Table 5 

 

Table 5: Attribues Level of Each Variables Modes 
Truck Train Ship 

Attributes Level 

1 

Level 2 Level 

3 

Level 

1 

Level 2 Level 

3 

Level 

1 

Level 2 Level 

3 

Transport 

Cost 

-2 Existing +2 -2 Existing +2 -1 Existing +1 

Lead Time +5 Existing -5 +3 Existing -3 +24 Existing -24 

Reliability %20 

On 

Time 

40% On 

Time 

80% 

On 

Time 

20% 

On 

Time 

40% On 

Time 

80% 

On 

Time 

20% 

On 

Time 

40% On 

Time 

80% 

On 

Time 

 

Based on the original orthogonal design, the combination was 33 where there were 3 

factors that resulted in 27 combinations. To reduce respondents' confusion and fatigue, the 

alternatives were simplified to 9 combinations. This simplification uses a full factorial design 

with each level in which in this study there are 3 levels for each attribute (variable) of transport 

cost, lead time and reliability combined for each other level for each other attribute. It can 

summarize all the main conditions and interactions between variables in the dataset. 

 

Comparative Analysis  

The third stage presents a comparative analysis between generalized cost models from several  

modes and then provides conclusions regarding the generalized cost model for truck, rail and 

ship modes. The analysis is used to see the current condition of Indonesia's multimodal and 

determine which modes should be further developed. 

 

Model Development  

Based on a survey conducted on 36 business actors with the location of destination and origin 

of goods in Java. The choice of SP survey data is then converted into binary data using the 

Multinomial Logit model. The model will provide input in the form of a utility model where 
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there are two variables consisting of an observed component (V) and a random component (ɛ) 

(McFadden 1974; Thurstone 1927).  

 

U = V + ɛ 

 

The deterministic component of the utility function can be written as follows 

 

Vin = b1 Xin1 + b2 XIN2 + … + bk Xink 

Where  

Vin    deterministic component of utility function  

b1, b2,…, bn   parameter associated to attributes  

Xin1, Xin2,…, Xink   attributes explained alternatives  

 

The following is a generalized cost based on the utility function 

 

U = a (Transport cost) + b (Lead time) + g(Reliability) + ɛ 
Where: 

Transport cost, lead time and reliability are trip attributes and a, b, g are attributes’ coefficients. 

Unit changes or monetization can be obtained based on the coefficient obtained, the value of 

lead time (VOT) = b/a and value of reliability (VOR) = g/a. The generalized cost model is the 

number of attributes that are converted into certain units in this study is cost (Indonesian rupiah) 

from origin i to destination j which can be stated as follows 

 

Cij = Fij + a1 ttij + a2 rij 

 

Where   Cij = Generalized cost from i to j 

  Fij = Transport cost door to door from i to j 

  a1 ttij = Lead time monetization of cost from i to j 

  a2 rij = Reliability monetization of cost from i to j 

 

Table 6: Utility Function of Each Modes 
Truck U = -0.25092 X1 – 0.04368 X2 – 0.29653 X3 – 0.25417 

Train U = -0.37835 X1 – 0.06212 X2 – 0.37831 X3 + 0.19765 

Ship U = -0.09539 X1 – 0.00843 X2 – 0.03487 X3 + 0.54543 

 

Result and Discussion  

AHP Analysis 

Survey was conducted on 19 Freight Forwarders and 17 Shippers who have authority to make 

decision-making in Java with various commodities. Commodities shipped are grouped into 

several sub-commodities such as bulk, general customer goods, special commodities and 

others. In Figure 2 it can be seen the results of the AHP analysis, the results are said to be 

consistent when the consistency ratio (CI) value is close to zero (Suryadi, Ramdhani, and 

Anisah 2000). Of all the criteria and alternatives in Figure 2 AHP has a consistent CI, namely 

0.00201 transport cost; 0.01 lead time; 0.01 reliability; 0.03 frequncy; 0.04 flexibility and 0.01 

level of damage/loss of goods. 
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Figure 2: AHP Analysis Result 

 

Based on figure 2, it can be seen that the largest proportion is in the criteria of reliability 

(0.240), transport cost (0.215) and lead time (0.199). These results are in line with the reasons 

of the respondents who are people directly related to the process of selecting modes in logistics 

activities. Where the reliability factor (timeliness) is crucial considering that delays in delivery 

of goods can increase lead time which adds to shipping costs which are part of the transport 

cost. Different commodities do not have a significant influence on the choice of mode selection 

factors based on the results of interviews with several business actors. 

The alternatives obtained from the survey results are still dominated by the modes of 

trucks (0.583), trains (0.240) and ships (0.176). This is in accordance with the current condition 

of selecting the mode of transportation of goods in Indonesia, which is still dominated by the 

truck mode, which has high transportation and infrastructure costs, and frequent accidents and 

congestions. In Indonesia, the average proportion of travel by road mode dominates 75.3%, 

train 1.1% and ship mode 24.2% (INDII 2014). Therefore, it is necessary to optimize the use 

of multimodal in Indonesia considering the condition of the mode used is still focused on road 

modes to maximize the potential of national logistics of an archipelago country. 

In Table 7 it can be seen that the estimates of the variables are in accordance with what 

is expected in actual conditions. Test the whole model by looking at the comparison of the chi-

square count that is greater than the chi-square table. Test the influence factor with a z value to 

determine the order of the most influential factors based on a significance value of 5%. The 

coefficient in the negative value model indicates that an increase in each variable will decrease 

utility or decrease a person's willingness to choose an alternative. 
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Table 7: Parameter Result of Multinomial Logit Model 
Attributes Coefficient Prob z> Z* 

Truck Train Ship Truck Train Ship 

Travel Cost -0.25092 -0.37835 -0.09539 0.0002 0.0006 0.5787 

Lead Time -0.04368 -0.06212 -0.00843 0.1038 0.3428 0.3181 

Reliability -0.29653 -0.37831 -0.03487 0.0003 0.0032 0.0001 

Log – L0 Truck 

Train 

Ship 

-128.109 

-62.383 

-73.9499 

Log - L Truck 

Train 

Ship 

-117.6522 

-53.132 

-62.00561 

Chi- 

Squared 

Truck 

Train 

Ship 

20.91369 

18.50194 

23.88863 

Chi–Squared 

Table 

Truck 

Train 

Ship 

7.8147 

7.8147 

7.8147 

 

Table 8: VOT and VOR Result 
 a b g Lead Time (VOT) Reliability (VOR) 

Rupiah 

(Juta)/ 

Hour 

USD/Hour Rupiah 

(Juta)/ 

Hour 

USD/Hour 

Truck -0.25092 -0.04368 -0.29653 174,079 12 1,181,771 82 

Train -0.37835 -0.06212 -0.37831 164,187 11 999,894 69 

Ship -0.09539 -0.00843 -0.03487 88,374 6 365,552 25 

 

Table 9: Generalized Cost for Each Modes 

 Transport Cost Lead Time 

(VOT) 

Reliability 

(VOR) 

Generalized Cost 

(GC) 

Truck 13,000,000 174,079 1,181,771 22,850,407 

Train 10,000,000 164,187 999,894 14,226,816 

Ship 5,750,000 88,374 365,552 29,514,755 

 

Case Study 

In this calculation, transportation costs, lead time and reliability are used by calculating the 

hours of delay based on the percentage of on-time shipments from Jakarta - Surabaya. The 

value of the lead time (VOT) parameter in the vehicle to the cost per hourly delivery is Rp. 

174,079 for truck mode, Rp. 164,187 for train mode and Rp. 88,374 for ship mode. The value 

of reliability (VOR) on the cost per delivery per hour is IDR 1,181,771 for truck mode, IDR 

999,894 for train mode and IDR 365,552 for ship mode. These results indicate that business 

actors in the truck mode are willing to pay Rp. 174,079 per delivery to be able to save time for 

one hour while they are willing to pay Rp. 1,181,771 per delivery to reduce the variance of lead 

time in the form of a delay of one hour. 

There are differences in the preference for reducing the time variance from one mode 

to another. The truck mode according to its characteristics has a high level of delay due to 

congestion or other obstacles such as the absence of adequate infrastructure. This is different 

from other modes such as trains where there are still few available rails in certain areas and sea 

modes which take a long time due to depending on unpredictable weather conditions. 
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Basically there are many factors that affect lead time (Kumar, Basu, and Maitra 2004). 

Where in freight transport, the lead time is influenced by the cost of the trip, the commodity 

sent and the route taken. 

 

Conclusion  

In optimizing the multimodal freight transport in Indonesia, it is important to know the factors 

that influence business actors in choosing modes. Based on the choice of business actors, it 

was found that the influencing factors were transport cost, lead time and reliability with 

alternative modes of trucks, trains and ships. This study further used these factors to develop a 

utility model of the modes of trucks, trains and ships. The VOT and VOR values of trucks are 

still the highest compared to other modes of Rp. 174,079 per delivery per hour and Rp. 

1,181,771 per delivery per hour respectively. But considering the long lead time and the low 

level of reliability of ships, the value of the largest Generalized cost is in the ship mode, which 

is Rp. 29,514,755. 

Limitations in this study can be developed for further research. The expansion of the 

wider scope will provide a more valid picture of the logistics conditions in Indonesia. The use 

of other monetization factors such as frequency, flexibility and the level of damage or loss of 

goods is certainly able to provide a better picture of the Generalized Cost, especially for 

different commodities. So that it can be used as a reference in determining future transportation 

policies made by the government. Policies that are right on target are expected to increase 

competitiveness in the logistics sector. 
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Abstract: The utilization of Response Surface Method (RSM) in investigating the engineering 

properties of green Interlocking Compressed Earth Brick (ICEB) is a promising method 

compared to the conventional methods because it reduces the time taken and cost to be 

implemented. RSM is a tool used to develop models based on the input of independent and 

response variables, to which it predicts the output of the response with high accuracy. 

Therefore, the objectives of this research are to optimize the mix designs of green ICEB by 

using RSM and to study the engineering properties of green ICEB. The softwares used in this 

research are Design Expert Version 11, and Minitab 19 which is used for validation. The 

independent variables are cement and Spent Bleaching Earth Ash (SBEA), while the 

compressive strength and water absorption are the response variables. Based on the results, 

Design Expert Version 11 has the capability of developing a significance mathematical model 

equation to predict the response variables. The 2-D contour plots and 3-D plots are able to 

present the engineering properties realistically based on the actual experimental data. 

According to the RSM, the best mix for green ICEB with SBEA to provide the highest 

compressive strength is 94.6% cement and 5.4% SBEA, while the lowest water absorption is 

90% cement and 10% SBEA. 

 

Keywords: Response Surface Method, Interlocking Compressed Earth Brick, Spent Bleaching 

Earth Ash, Compressive Strength, Water Absorption 

 

Introduction  

Many environmental issues such as pollution, deterioration of environment and exhaustion of 

resources have arisen caused by waste materials produced from manufacturing industries and 

human way of life all around the globe. The waste materials produced can be in various of 

types but for Malaysia, the common type of waste materials produced are such as plastics and 

industry wastes like Spent Bleaching Earth Ash (SBEA), palm oil fuel ash (POFA), spent 

bleaching earth (SBE) and fly ash. Jereme et al. (2015) found that Malaysia produces a 

considerable amount of waste due to the growth of population and the booming economy 

industry, in which only 25% of the waste materials are sent to sanitary landfills. Abdullah and 

Sulaiman (2013) stated that Malaysia is one of the main exporters of palm oil, producing tonnes 

to be exported to other Asian countries and Europe. As a result of this circumstance, millions 

of tonnes of solid and liquid palm oil waste have been created, with the majority of the wastes, 

such as fibres and shells, being disposed of in landfills. Song and Zhang (2018) also suggested 

that sustainable materials used as replacement must have lower maintenance, energy 



International Virtual Conference on Engineering, Innovation 

and Social Sciences 2021 (IVCEIS 2021) 

eISBN 978-967-2426-41-7 

2 December 2021 

 

Copyright © 2021 Global Academic Excellence (M) Sdn Bhd All Rights Reserved 

13 

consumption and cost, beneficial to environmental, and acquired from renewable energy 

sources. This is supported by Barbuta et al. (2015) whereby worldwide communities’ 

awareness towards sustainability of environment have increased with regards to natural 

resources, raw materials, and its wastes. The largest waste production is from the construction 

industry, where there is a need for green materials to reduce environmental pollutions. This can 

help to reduce risk of complications from unhandled and overflowing of waste materials as 

well as reducing natural resources or other raw materials consuming. 

One of the ways to use these waste materials effectively is by incorporating them into 

the construction sector, especially into building components such as interlocking bricks. Apart 

from using waste materials as its constituents, interlocking bricks also provide lower cost of 

production and faster installation (Asman et al., 2018). Currently there is a limited study on 

optimizing the mix design of green Interlocking Compressed Earth Brick (ICEB) using the 

SBEA. In Malaysia, the SBEA is conventionally dumped in the landfill where it may give rise 

to certain issues such as pollution due to the excess oil deterioration in the SBE. Other common 

ways to dispose of SBE include using them as animal feed or burning them (Loh et al., 2013). 

Therefore, due to overflowing SBEA in palm oil industry and it was difficult to manage 

properly, previous researchers suggest the wastes are used as the main raw material in building 

components (Wangrakdiskul et al., 2015).  

Therefore, research on introducing SBEA into ICEB need to be done together with its 

effect on engineering properties of the bricks. The ICEB are generally manufactured with 

machinery and ready-made moulds at factories on a large scale. However, finalizing the 

optimum green ICEB mix proportion is a time-consuming process since it takes time to 

discover the best mix design based on lab testing. The behaviour of green ICEB in terms of 

compressive strength and water absorption is difficult to visualise using observation and 

analysis on paper. Only a few researchers had previously used RSM to optimise interlocking 

brick mix design utilising scrap rubber (Mohammed et al., 2018) and PET (Alaloul et al., 2020). 

Therefore, this research focuses on optimizing mix design of green ICEB containing SBEA 

using Response Surface Method (RSM). In this study, the Response Surface Method (RSM) 

was used to create a prediction model and visualise a three-dimensional plot for the response 

behaviour of compressive strength and water absorption against the % of SBEA replacement 

of the green ICEB. The RSM can provide optimal condition for input-controlled variables, in 

which the software will come up with a maximum or minimum response for certain field of 

concerns (Morshedi & Akbarian, 2014). Optimization of the mix design will contribute to 

manufacturing of higher-quality green ICEB containing SBEA. The established formula will 

guide the producers to produce ICEB which meet the required strength and water absorption 

requirements. This can be useful in terms of time saving and faster work in determining the 

best green ICEB mix design. 

 

Methodology  

The approach for achieving the research objectives is divided into two (2) phases. Phase 1 

involves computer modelling utilising the response surface approach, whereas Phase 2 

investigates the relationship between engineering parameters and properties of green ICEB. 

Design Expert (version 11) from Stat-Ease, Inc. was used to develop the RSM models and the 

results were validated using the Minitab 19. The data used to develop the RSM models was 

obtained from past laboratory works results (Haril, 2020) done at the Universiti Malaysia 

Sabah's Interlocking Compressed Earth Brick (ICEB) Factory. The laboratory results consist 

of nine (9) data for independent variables such as cement and SBEA, as well as responses such 

as compressive strength and water absorption. The set of data is shown in Table 1. 
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Table 1: Set of Data Used in RSM Modelling 
Input Output 

Cement (kg) SBEA (kg) Compressive Strength 

(MPa) 

Water Absorption (%) 

18.50 

16.65 

14.80 

13.88 

12.95 

12.03 

11.10 

10.18 

9.25 

0 

1.85 

3.70 

4.63 

5.55 

6.48 

7.40 

8.33 

9.25 

9.09 

7.17 

6.95 

6.10 

7.24 

4.64 

3.45 

4.22 

1.88 

13.91 

15.00 

16.13 

16.58 

17.44 

17.28 

18.18 

17.43 

21.00 

 

RSM Models Development 

The data were inserted into Design-Expert (version 11) in which the technique of Face Centred 

Central Design (FCCCD) was used to obtain the RSM model. The factors and coded factor 

level used are shown in Table 2. The coded factor level was used to aid the interpretation of 

the coefficients fit to any experimental model in which the high value becomes +1 meanwhile 

the low value becomes -1.  

 

Table 2: Coded Factor Level for Independent Variables 

Independent Variable Coded Factor Level 

Min  Center Max 

-1 0 1 

Cement 

SBEA 

9.25 

0 

12.95 

5.55 

18.50 

9.25 

 

Optimization of ICEB Mix Design 

Numerical optimization was used for this research, where the independent variables are the 

cement and SBEA, and response variable are the compressive strength and water absorption.  

The cement was adjusted to be in range from 0 to 18.5, meanwhile the SBEA was from 1 to 

18.5. In the meantime, the response variables which are compressive strength and water 

absorption were adjusted to maximum. Next, the weight of each variable was set to 1 and the 

importance of each variable also can be adjusted according to the significance of it. The effects 

of SBEA as cement replacement in green ICEB were then studied using the 2D contour plot 

and 3D plot which was obtained after the analysis of data have been completed. 

 

Results and Discussion 

RSM Models for Compressive Strength 

The RSM models were generated in the form of mathematical equation where they were used 

to predict the response which is based on the interaction between independent variables. The 

disparities between the predicted and actual response are represented as residuals, in which the 

actual response is subtracted from the predicted response. The closer the residual value is to 

zero (0), the more accurate the predicted response is. The mathematical equation shown in 

Equation 1 is used in this modelling to determine the projected compressive strength. This is 

based on the independent variables of cement (ranging from 9.25 kg to 18.5 kg) and SBEA 

(ranging from 0 kg to 9.25 kg). Table 3 shows the predicted response produced from the 

mathematical equation, as well as the residuals in which the overall RSM modelling is 

acceptable. The highest residual value is the fifth pair of data between cement and SBEA which 
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is 1.93, while the closest residual value to zero (0) is the first pair of data between cement and 

SBEA which is -0.1221.  

 

Compressive strength =−594.50333+32.63326A+31.93084B       (1) 

                    where, A = Cement; and B = SBEA 

 

Table 3: Actual and Predicted for Compressive Strength 

Cement (kg) SBEA (kg) Actual (MPa) Predicted (kg) Residual 

18.50 

16.65 

14.80 

13.88 

12.95 

12.03 

11.10 

10.18 

9.25 

0 

1.85 

3.70 

4.63 

5.55 

6.48 

7.40 

8.33 

9.25 

9.09 

7.17 

6.95 

6.10  

7.24 

4.64 

3.45 

4.22 

1.88 

9.21 

7.91 

6.61 

6.29 

5.31 

4.99 

4.01 

3.69 

2.71 

-0.1221 

-0.7426 

 0.3369 

-0.1862 

 1.9300 

-0.3467 

-0.5641 

 0.5328 

-0.8346 

 

Figure 1 presents the normal plot of the residuals for the compressive strength as the 

response which is attained from the RSM modelling. All of the residual’s data approximately 

fall on the straight line. Figure 2 shows the predicted response against the actual response graph 

for the modelling where the compressive strength act as a response. It can be seen that most of 

the predicted response are placed along the straight line of actual response. Figure 3 exhibits 

the relationship between residuals and predicted response where the compressive strength acts 

as response. All the data fall between the limits, which are 4.6553 and -4.6553; and also closer 

to the zero (0) line. From the figure, it can be deduced that the modelling is acceptable due to 

high accuracy of data obtained. 

 

 
Figure 1: Normal Plot for Compressive Strength Residuals  
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Figure 2: Predicted vs. Actual for Compressive Strength 

 

 
Figure 3: Residuals vs. Predicted for Compressive Strength 

 

RSM Models for Water Absorption 

Equation 2 shows the mathematical equation used in this modelling to obtain the predicted 

water absorption. The predicted response obtained from the mathematical equation can be 

observed in Table 4 together with the residuals. The overall RSM modelling is acceptable 

because the highest residual value is in the ninth pair of data between cement and SBEA which 

is 0.9797, while the closest residual value to zero (0) is in the first pair of data between cement 

and SBEA which is 0.0436. 

 

Water absorption =2013.27667+ (−108.07623A) + (−107.41095B)     (2) 

                 where, A = Cement; and B = SBEA 

 

Figure 4 shows a normal plot of the residuals for water absorption as a response 

obtained from RSM modelling, with the majority of the residual data falling on a straight line 

and just one residual data being abnormally placed. Figure 5 shows the predicted response 

against the actual response graph for the modelling where the water absorption acts as response. 

Most of the predicted responses are aligned with the actual response's straight line. The 

relationship between residuals and predicted response is seen in Figure 6, where water 
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absorption also functions as a response. All the data fall between the limits of 4.6553 and -

4.6553; and also closer to the zero (0) line. Figure 4, 5 and 6 prove the modelling is acceptable 

due to high accuracy of data obtained. 

 

Table 4: Actual and Predicted for Water Absorption 

Cement (kg) SBEA (kg) Actual (%) Predicted (%) Residual 

18.50 

16.65 

14.80 

13.88 

12.95 

12.03 

11.10 

10.18 

9.25 

0 

1.85 

3.70 

4.63 

5.55 

6.48 

7.40 

8.33 

9.25 

13.91 

15.00 

16.13 

16.58 

17.44 

17.28 

18.18 

17.43 

21.00 

13.87 

15.10 

16.33 

15.87 

17.56 

17.10 

18.79 

18.33 

20.02 

 0.0436 

-0.0972 

-0.1979 

 0.7141 

-0.1187 

 0.1833 

-0.6095 

-0.8974 

 0.9797 

 

 
Figure 4: Normal Plot for Water Absorption Residuals  

 

 
Figure 5: Predicted vs. Actual for Water Absorption 
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Figure 6: Residuals vs. Predicted for Water Absorption 

 

Validation of Compressive Strength RSM Model 

Table 5 compares Design Expert (Version 11) and Minitab 19 software results for compressive 

strength. As shown in Table 5, both software created a significant model with a P-value less 

than 0.05 (P<0.05), which is 0.0030. The F-value (17.88) obtained from both software also 

indicated that the model is significant and the projected R-squared also revealed that the models 

created by both software are in fair agreement (0.7251). Overall, RSM model for compressive 

strength developed by Design Expert (Version 11) is comparable to Minitab's RSM model for 

compressive strength. 

 

Table 5: Comparison of Software Outputs for Compressive Strength 

Design Expert (Version 11) Minitab 19 % of Difference 

F-Value 

P-Value 

Predicted R2 

17.88 

0.00030 

0.7251 

17.88 

0.00030 

0.7251 

0 

0 

0 

 

Validation of Water Absorption RSM Model 

Table 6 shows the comparison of software outputs for water absorption between Design Expert 

(Version 11) and Minitab 19. From Table 6, both software created a significant model with a 

P-value of less than 0.05 (P<0.05), which equals 0.0006. The F-value obtained from both 

software suggested that the model is significant (32.33), and the projected R-squared also 

indicated that the models created by both software are in fair agreement (0.7518). Thus, the 

RSM model for water absorption generated by Design Expert (Version 11) is equally 

competent as Minitab's RSM model for compressive strength. 

 

Table 6: Comparison of Software Outputs for Water Absorption 
Design Expert (Version 11)                Minitab 19 % of Difference 

F-Value 

P-Value 

Predicted R2 

32.33 

0.00060 

0.7518 

32.33 

0.00060 

0.7518 

0 

0 

0 

 

Optimization of ICEB Proportions 

The result of compressive strength optimization can be observed in Table 7. The software 

indicated that green ICEB has maximum compressive strength of 7.562 MPa at 17.471 kg 
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cement (94.6%) and 1.000 kg SBEA (5.4%). This is greater than the compressive strength of 

ICEB with 10% SBEA as cement substitute, which is 7.17 MPa. 

 

Table 7: Optimized Mix Proportions for Compressive Strength 

Number Cement (kg) SBEA (kg) Compressive Strength (MPa) 

1 17.471 1.000 7.562 

 

The result of water absorption optimization can be observed in Table 8 where the 

software suggested cement content of 16.608 kg (90%) and SBEA 1.962 kg (10%). These 

suggestions result in output water absorption of 7.603% which is lower than ICEB with 50% 

of SBEA as cement replacement by 21%. 

 

Table 8: Optimized Mix Proportions for Water Absorption 

Number Cement (kg) SBEA (kg) Water Absorption (%) 

1 16.608 1.962 7.603 

 

Relationship of SBEA as Cement Replacement Towards Compressive Strength of 

ICEB  

Figure 7(a) –(b) display the 2-D and 3-D contour plot of the relationship between independent 

variables cement and SBEA, with the response variable compressive strength, respectively. 

From Figure 7(a), the change in colour from blue to red shows the increase in compressive 

strength value. Therefore, it can be deduced that high proportions of SBEA and low proportions 

of cement result in low ICEB compressive strength values. Meanwhile, in Figure 7(b) it can be 

inferred that the proportions of cement are the slightly more dominant factor in affecting 

compressive strength of ICEB compared to the proportions of SBEA. 

 

 

 

 

 

 

 

 

 

(a)                                                                   (b) 

Figure 7: Contour Plot for Compressive Strength (a) 2-D; (b) 3-D 

 

Relationship of SBEA as Cement Replacement Towards Water Absorption of ICEB  

Figure 8(a)-(b) display the 2-D and 3-D contour plot for the relationship between independent 

variables cement and SBEA with the response variable water absorption. From the figures, it 

can be seen that high SBEA and low cement proportions resulted in high ICEB water 

absorption values. The 3D depiction of the association between the independent variable 

cement and SBEA shows that, as compared to cement proportions, SBEA proportions are a 

more important component in influencing ICEB water absorption. 
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(a)                                                     (b) 

Figure 8: Contour Plot for Compressive Strength (a) 2-D; (b) 3-D 

 

Conclusion 

Based on the results obtained from this research, the following conclusions have been made: 

1. By using the RSM through Design Expert (Version 11), the optimized green ICEB mix to 

obtain the highest compressive strength is by using 94.6% of cement and 5.4% of SBEA, 

which results in a compressive strength of 7.562 MPa. 

2. The optimized mix of green ICEB based on water absorption is by using 90% cement and 

10% SBEA. The mix produced the lowest water absorption of 7.603%. 

3. The RSM models developed by Design Expert (Version 11) demonstrated positive results 

where the predicted R-squared values, F-values, and P -values indicated accurate models 

for both compressive strength and water absorption as a response. It proved that the 

software is able to develop a model with small percentage of error between the actual and 

predicted data. 

4. The higher the SBEA proportions and the lower the cement proportions in green ICEB, 

the lower the brick's compressive strength. The cement proportions had a significantly 

greater influence on compressive strength than SBEA proportions. 

5. The greater the amount of SBEA used to substitute cement in green ICEB, the higher the 

percentage of water absorption for the brick. The SBEA proportions are more dominant 

compared to cement proportions in affecting the percentage of water absorption. 
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Abstract: It is claimed that the state tourism officials continuously promote places of interest 

and attractions within Kedah even during the enforcement of MCO in Malaysia. The ongoing 

marketing effort is worthwhile as potential tourists can plan and choose the places they would 

like to visit after the lockdown has been lifted. Hence, it is vital to evaluate the current 

promotion of Kedah as a tourist destination as marketing can play a crucial role in enhancing 

the appeal of a particular site and attracting tourists. Firstly, this paper investigates how the 

state of Kedah has been marketed by the national and state tourism promotional bodies. 

Additionally, the portrayals of Kedah by international travel organizations were also 

examined. The semiotic analysis method was employed in the assessment, where it focuses on 

how Kedah has been presented on the websites of these organizations. In general, the findings 

of this paper uncovered several prominent visual and textual signifiers showing and describing 

field fields on the websites of both national and state promotional organizations. The attraction 

points such as Paddy Museum, Zahir Mosque, Balai Nobat, Mahathir’s Birth Place and Pekan 

Rabu have been featured strongly in portraying the capital city, Alor Setar. The signified 

meanings of the uniqueness and exoticism of local cuisines are reflected through visual and 

textual signifiers, including laksa (a dish comprising rice noodles and fish gravy), pekasam 

(fermented fish) and traditional snacks. As Kedah is popularly known as the ‘Rice Bowl of 

Malaysia’, it is reasonable that visual and textual signifiers of paddy fields and attractions 

associated with paddy have been presented widely on the websites. Overall, it is reflected that 

the key theme in marketing Kedah as a tourist destination via the travel promotional websites 

is the projection of rural-cultural tourism. 

 

Keywords: Kedah, tourism promotion, semiotic analysis, local cuisines 

 

Introduction 

Kedah is well-known as the ‘Ricebowl of Malaysia’. As one of the states in Malaysia, Kedah 

is renowned for the cultivation of paddy and producing rice for the country (MADA, 2020). 

According to Mohamad and Jamil (2012) Kedah supplies one-third of rice production in 

Malaysia. It is said that the flat terrain in Kedah and the ability to retain water makes it suitable 

for paddy plantation. In tracing the history of paddy plantations in this state, Ibrahim (1991) 

mentioned that this grain has been planted near Sungai Muda and Merbok since a long time 

ago. Since then, it has spread widely to many areas of Kedah until this state has been popularly 

labelled as the “Ricebowl of Malaysia”. Although some paddy field areas had to be sacrificed 

for developmental projects, the former Menteri Besar (MB) of Kedah, Datuk Seri Ahmad 

Bashah Md Hanipah, argues that Kedah will continue to be the Ricebowl of Malaysia. This 

argument is because rice field areas that had been used for development projects will be 

replaced for paddy plantations elsewhere in the state (Halid, 2016). Similarly, the current MB 

also highlighted the dilemma facing Kedah. Specifically, the state has to retain some areas of 
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paddy field and forest reserve rather than develop these sites that can give a better return to the 

state economically (Zulkifli, 2021). 

Even though Kedah has been known as an agricultural state, it is vital to develop other 

sectors for its economic benefits and sustainability (Halid, 2016). This attempt is evident as the 

state has been investing in the growth of the tourism industry. Over time, numerous resources 

found in the state have been developed for tourism purposes. It is mentioned by Mohamad and 

Jamil (2012) that Kedah has several interesting historical, adventure, religious, natural and 

recreation sites for touristic reasons. The value of the tourism industry was also reflected 

through the recent statement made by the current Menteri Besar (MB) of Kedah, who had 

acknowledged that the budget allocated by the federal government to expand the research for 

Sungai Batu Archaeological site and to fund the erosion mitigation project in Pantai Merdeka 

(Zulkifli, 2021). The allocation of funds for these two projects will contribute significantly 

towards the development of tourism in Kedah, particularly in the contexts of heritage, beach 

and community-based tourism.  

Tourism organizations responsible for tourism development and marketing of Kedah 

had organized and initiated several programmes to boost the tourism industry in the state 

(“Kedah sasar perkenal 50 pakej pelancongan baharu”, 2016). A new tagline titled ‘Kedah, 

Malaysia: Where It All Began’ has been introduced as part of the launched of ‘Discover Kedah’ 

campaign (“Discover Kedah 2016”, 2015). This promotional campaign highlights the 

archaeological sites and historical attractions located in Kedah. Two main archaeological sites 

in Kedah are Bujang Valley and Sungai Batu Complex. According to researchers from USM, 

the civilisation at Sungai Batu had been identified to be in existence since 535 BC (Seng, 2017). 

This discovery places Sungai Batu as the oldest civilisation in the Southeast Asia region. 

Hence, the launched of the new tagline which emphasizes on ancient history seems appropriate 

for this state. Moreover, one of the efforts undertaken was the organization of a workshop to 

improve tourism products, mainly on the mainland of Kedah. It was identified that the mainland 

of Kedah has several spectacular assets such as natural heritage and royal heritage attractions. 

The natural heritage resources such as Gunung Jerai and Tasik Pedu have been recognized 

among key attributes, while Balai Besar and Zahir Mosque have been acknowledged as key 

heritage heritage attractions for the state (“Kedah sasar perkenal 50 pakej pelancongan baharu”, 

2016). 

At the same time, several niche markets which can be marketed have been identified. 

These include backpackers, family travellers, recreational travellers and honeymooner 

travellers. Furthermore, it is recommended for Kedah to focus on fishing and angling markets 

as these activities can provide additional income for local fishermen (Ismail, 2021). As Kedah 

recently entered Phase 4 of Pelan Pemulihan Negara, tourism authorities have activated a few 

tourism activities (Ismail, 2021). One program organized is ‘Jom Ride Ke Kedah’, which 

targets high power bikers. 

 

Problem Statement 

As mentioned above, various efforts have been carried out to develop Kedah as one of the 

premier tourist destinations in Malaysia. Yet, one of the issues identified in positioning Kedah 

as a primary tourist destination is connected to the promotion of this state. From a tourism 

perspective, Kedah possesses several outstanding destinations and attractions. However, the 

promotion of these sites are lacking and need to be strengthened even further. Furthermore, the 

outbreak of the COVID-19 health pandemic has tremendously impacted the tourism industry 

in this state. Due to that, many tourism operators and businesses, either on Langkawi Island or 

on the mainland of Kedah, are required to stop their operations since March 2020. Owing to 

the importance of this industry, the state tourism officials continue to aggressively promote 
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places of interest and attractions within Kedah even during the enforcement of MCO in 

Malaysia. These promotional efforts are apparent from the observation of the mass media. It is 

believed that the ongoing marketing effort is valuable as potential tourists can plan and choose 

the places they would like to visit after the lockdown has been lifted. Hence, it is vital to 

evaluate the current promotion of Kedah as a tourist destination as marketing can play a crucial 

role in enhancing the appeal of a particular site and drawing tourist visitations. This paper 

investigates how the state of Kedah has been marketed by the national and state tourism 

promotional bodies. Additionally, the portrayals of Kedah by international travel organizations, 

Tripadvisor and Lonely Planet were examined as well. The analysis carried out in this paper 

focuses on the destinations and attractions on the mainland of Kedah that have been promoted 

rather than on Langkawi Island. This study concentrates on the mainland of Kedah as Langkawi 

Island is already one of the top tourist destinations in Malaysia, and this island has been 

previously examined extensively. In contrast, more research needs to be done in the context of 

the mainland of Kedah to boost its future tourism potentials.  

 

Literature Review 

The review of the literature of previous studies which have investigated Kedah as a tourist 

destination uncovered that past scholars have delved into several research areas. A study by 

Mohamad and Jamil (2012) had investigated the motivational factors to visit Kedah among 

tourists. The findings of this study revealed that rest and relaxation are the primary factors that 

motivate tourists to visit Langkawi Island. Besides, tourists found the island of legend the best 

place to escape, experience night entertainment, socialize, and explore the culture. After 

Langkawi, the city of Alor Setar is rated by tourists as the second-best destination to visit, 

particularly for visiting friends and relatives. For adventure and fitness reasons, tourists have 

selected Sedim River as the suitable site for these activities (Mohamad & Jamil, 2012). 

Food is one of the main attributes which can attract tourists to visit a particular 

destination or site and have been incorporated into tourism promotional materials. There are 

two studies that have explored foods found in the state of Kedah. For example, Ishak. Ismail, 

Saad and Md Ramli (2021) examined the Malay heritage foods in Kedah. The findings of this 

research identified some of the unique dishes eaten by locals. As the state of Kedah is well-

known with rice, sticky rice with mango, durian, and salted fish are among food traditional 

food available in the state. Some of these dishes had a Thai influence as the location of Kedah 

is bordered by Thailand. Among the favourite breakfast found in Kedah is sticky rice mango, 

or called pulut manga. This food has Thai influence as the state of Kedah is located close to 

Thailand. Other dishes such as Malay mixed herb rice or known locally as nasi ulam, which is 

often eaten with boiled yam stems in the sour sauce, are famous among older generations. Two 

other specialities commonly associated with traditional Kedahans are beef curry cooked with 

banana stem and grilled snakehead fish. Findings of a study by Ishak et al. (2021) demonstrated 

that some traditional cuisines are rice-based dishes. This preference or food culture is 

reasonable as the state is the primary rice producer in the country. Some of the traditional and 

popular heritage cuisines in this state are made from local herbs and natural ingredients 

available in the surrounding. As some of the heritage food of Kedah appeared fairly distinctive 

and exotic, it can further strengthen the identity of Kedah as a tourist destination. Wahid (2015) 

explores the potential of the traditional snack known as ‘bahulu’ as a tourism product. The 

findings of this research confirmed that tourists considered ‘bahulu’ could be a tourism product. 

However, its quality and packaging need to be improved to present ‘bahulu’ as a tourism 

product representing the state of Kedah. 

Yusof and Ismail (2016) reviewed the brand identity of Langkawi Island as a tourist 

destination. It is uncovered in this research that DMO plays a significant role in creating and 
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highlighting the destination brands of this island to tourists. For over 35 years, the tourism 

authorities of Langkawi Island had chosen and projected several themes and taglines to 

promote this island and attract different market segments to visit. However, Yusof and Ismail 

allege that there was a lack of consultation with the stakeholders in selecting and promoting 

images or slogans of Langkawi Island over the years. Therefore, these authors suggested that 

DMOs have to consult various stakeholders before choosing the best destination images and 

taglines to represent a particular destination or place. 

 

Method 

In evaluating the portrayal of Kedah as a tourist destination, semiotic analysis was employed 

in this paper. In general, semiotic analysis, also known as semiotics, can be referred to as a 

study of signs and symbols. Semiotics, according to Ramachandran (2005:70), “is a tool in 

addressing sign systems systematically”. Tsotra, Janson & Cecez-Kecmanovic (2004) state that 

semiotics as a linguistic assessment in the field of human sciences is a useful method in 

revealing meanings in various contexts, including online marketing. Historically, the term 

semiotics originated from the word ‘semeion’, which denotes ‘sign’ in the Greek language 

(Noth, 1990). This term has been employed as a communication or representation tool since a 

long time ago.  

Two scholars who pioneered the study of semiotics are a Swiss linguist named 

Ferdinand de Saussure (1857-1913) and an American philosopher Charles Sanders Peirce 

(1839-1914) (Ramachandran, 2005). These two individuals have been regarded as the founders 

of semiotic study. The model of the semiotics conceptualized by Saussure proposed ways to 

analyse signs in the context of society. He proposed there are three aspects to using semiotic 

as an assessment tool. These components are i) sign, ii) a signifier, and iii) the signified 

(Ramachandran. 2005). Saussure (1965) describes the signifier as the actual objects while the 

signified is the concept in the individual’s mind or a mental mind. 

It is, therefore, appropriate to select semiotic analysis in the assessment carried out in 

this paper as destination marketers commonly use semiotic touristic language comprising of 

signs and images to present and project tourist destinations to potential visitors (Naghizadeh, 

2021). Additionally, Bonarou (2021) argues that visual images or signifiers are particularly 

crucial in the projections of realities of tourism discourses by tourist destinations. In this paper, 

semiotic analysis was applied to assess the portrayal of Kedah as a tourist destination in 

contemporary tourism websites developed by public and private marketing organizations. For 

public organizations, the recent websites of Tourism Malaysia and the state tourism body, as 

well as the private travel agencies such as Lonely Planet and Trip Advisor, were assessed in 

this paper. For this study, the visual images and textual descriptions featured on the websites 

are considered signs. Then, the main signifiers in the projection of Kedah were identified, and 

the signified meanings were reviewed in this paper. Finally, the overall representation of Kedah 

as a tourist destination based on the signifiers and signified meanings was also discussed.  

 

Findings 

National and State Promotional Websites 

In the tourism promotional websites, visual signs are the main highlights in presenting the 

destinations and sites to enhance the appeal of these places to potential visitors. As a famous 

phrase claimed that a picture is worth a thousand words, the visual signs have immersed value 

in the context of tourism promotional websites. In fact, tourism promotional websites are filled 

with many graphical images. The first website examined in this paper is the promotional 

website of Tourism Malaysia, as it is the official tourism organization responsible for 

marketing the country. In promoting Kedah as a tourist destination, the promotional video 
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which is incorporated into the interactive brochure titled Malaysia Travel Guide starts with an 

image of a paddy field. In actual fact, paddy fields are shown more than once in the promotional 

video. A caption ‘Ancient Ruins, Beach Holidays and Pastoral Charms’ has been featured as 

part of this pictorial image. This caption acts as a signifier to accentuate the association of this 

state with archaeological sites, beach tourism and rural and agricultural lifestyles. Attractions 

associated with these themes are projected prominently in the promotional video and online 

brochures created by Tourism Malaysia. Owing to the important of paddy to Kedah, visual 

signifiers of paddy fields have been presented on the front cover of two brochures promoting 

the districts of Kubang Pasu and Pendang by the state government of Kedah.  The relatively 

large images of paddy fields are the main highlight of these two districts promoted to visitors. 

Images of paddy fields project Kedah as a rural heritage destination.  

In addition to paddy fields, there are several other main signifiers which are represented 

on the tourism websites. For example, the online brochure incorporated into the website of 

Tourism Malaysia titled Kedah Map and Guide (2015) presented Zahir Mosque on the front 

cover of its online brochure. The fairly large size of the mosque, which appeared on the cover, 

showcases the uniqueness of the architecture of this historical mosque. The signified meaning 

of the visual signifier of a mosque demonstrates the importance of Islam to the state and 

Kedahans. Another relatively new mosque that is presented as a place of interest is the Al-

Bukhary Mosque. Both of these mosques are located in the capital city, Alor Setar. Overall, 

there are several top visual signifiers incorporated as main places of interest in the state of 

Kedah. These visual signifiers denote the portrayal of heritage attractions, particularly the built 

heritage associated with religious sites such as the mosque and Wat Nikrodharam, a Buddhist 

temple. In addition, these visuals portrayed to readers that Kedah is a multi-ethnic destination 

supporting the national tagline of Malaysia as a “Truly Asia”.  

There are several spectacular visual signifiers depicting the royal heritage of Kedah, 

which are manifested on the national and state online brochures. These include Balai Nobat, 

Balai Besar and Royal Museum. Other fascinating visuals include Paddy Museum, Big Clock 

Building, Pekan Rabu, Terusan Wan Muhamad Saman and Tun Mahathir’s Birth Place project 

Kedah as a cultural heritage site. Signifiers to denote archaeological themes and natural 

attractions in rural settings are evident via images of Gunung Jerai, Gunung Keriang, Bujang 

Valley Archaeological Site, Ulu Muda Eco Park, Sungai Sedim Whitewater Rafting and Ulu 

Legong Hot Spring. Based on the assessment of the visual signifiers, it is apparent that this 

state is projecting several niche markets for tourists, from a few sub-categories of heritage 

tourism to natural and rural tourism. Additionally, several traditional cuisines and snacks 

known to be consumed by the local population in Kedah, such as laksa, has been presented on 

the website of Tourism Malaysia. Several visuals of traditional cuisines and snacks associated 

with Kedahans such laksa Kedah, gulai daging batang pisang, kuih dangai, kuih bunga pundak, 

kuih pek nga and kuih karas are depicted on the website of the state government. The portrayal 

of these rare local cuisines and snacks projects Kedah as an exotic destination to potential 

visitors. However, one familiar cuisine which is beef noodle soup is also added in the 

promotional material.  

The textual signifiers are essential in providing detailed descriptions to support the 

visuals included on the website. In introducing the state, it is claimed that 

Kedah beckons visitors with picturesque views and rustic charm. The state is known 

as the Ricebowl of Malaysia for its vast expanses of rice fields. Kedah is also touted 

as the most ancient state in Malaysia. It lays claim to some of the most outstanding 

historical attractions in the region Bujang Valley, which was the cradle of a thriving 

ancient civilisation. The state capital of Kedah is Alor Setar, a bustling town with 

impressive landmarks and historic buildings.” 
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(Brochure Kedah Map and Guide, 2015).   

 

Firstly, this quote acts as a textual signifier to project the rural lifestyle of Kedah and 

the agricultural landscape. The inclusion of this quote supports visual images represented on 

the websites particularly in relation to paddy fields. Furthermore, the focus on archaeology is 

evident in the quote. This finding is parallel with the tagline ‘Where It All Began’ employed 

by both national and state promotional bodies since 2016. As apparent in the quote, a 

combination of rural and modern elements have been presented on the website. It is essential 

to add some elements of modernity rather than just focusing on rurality and traditional 

attributes. More than one category of tourism attraction is presented to tourists on the websites 

of national and state organizations, particularly emphasizing its rural, historical and modernity. 

There are several textual signifiers describing local cuisines that have been presented 

on the websites of national and state promotional organizations. For example, it is stated that 

Kedah is the place to savour an assortment of Northern favourites. Among the 

specialities in Kedah is Laksa Kuala Kedah, a dish comprising rice noodles and 

aromatic fish gravy garnished with cucumber, onion and herbs. Other delicacies 

include Pekasam or a preserved salted fish, and Nasi Ulam, which is a combination 

of rice, fresh herbs and spices. Other unique dishes include Gulai Rebung, or stir-

fried bamboo shoots.  

(Kedah Map and Guide, 2015) 

 

As reflected in the quote above, one of the famous dishes in this state is Laksa Kedah. 

The uniqueness of laksa has been incorporated into the state brochures as well. For example, 

under a section labelled as ‘Kedah Cuisine and a Cuppa’, it is mentioned that “there are recipes 

so original to the state until it bears its name. Laksa Kedah is one such must-try, a fish-based 

soupy rice noodle dish. For a local cuppa, try our local coffees such as ‘kopi Kedah’ and ‘kopi 

Cap Gantang’ and you won’t go wrong”. As presented on the websites, Kedah is a special place 

to enjoy the signature laksa and other unique and exotic cuisines. The state promotional 

materials also acknowledged local coffees and presented them to visitors. Overall, visual 

images and textual descriptions of traditional cuisines, snacks and local beverages are among 

main components included in the promotional websites developed by national and state 

organizations.  

 

Lonely Planet and Tripadvisor 

The websites of Lonely Planet and Tripadvisor were also analysed in this paper. The 

assessment of both public and private organizations are important to obtain a comprehensive 

understanding of how the state of Kedah has been marketed currently. Moreover, potential 

visitors will look into various websites, either public or private. Both Tripadvisor and Lonely 

Planet websites have incorporated numerous visual and verbal signifiers in promoting Kedah. 

A number of signifiers that appeared in the portrayal of the capital city Alor Setar are Aman 

Central, Zahir Mosque, Paddy Museum, Pekan Rabu Complex, Alor Setar Tower, Tun 

Mahathir Birth Place, Kedah Royal Museum, Al-Bukhary Mosque and Wat Nikrodharam. The 

archaeological site, Bujang Valley, is highlighted as one of the main tourist attractions that 

should be visited by tourists. Nature-based sites are also marketed by these websites. For 

example, Tripadvisor has included Sungai Sedim Recreational Forest and Pantai Merdeka, 

among core tourist attractions in the state of Kedah. In addition to visual images, verbal 

signifiers provide basic information and the best part of the attractions, and places are 

mentioned. These two websites mainly highlight the top tourist attractions in different regions 

of Kedah that should be visited by tourists. Comments and remarks made by the previous 
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tourist who have visited these sites and attractions are also available on these websites. For 

example, there are some positive feedbacks from past tourists who visited Paddy Museum 

describing its uniqueness. Lastly, both local and modern food outlets have been incorporated 

into the promotion of Kedah by Tripadvisor and Lonely Planet. This is done to inform foreign 

tourists of the availability of both traditional and modern cuisines in this state.  

 

Discussion 

Based on the analysis of the visual and verbal signs on these websites, it is apparent that the 

promotion of the state of Kedah as a tourist destination has been consistently presented by these 

tourism organizations. In particular, these four websites featured almost similar visual images 

or signifiers to promote Kedah to potential visitors. However, a more detailed explanation in 

the form of verbal signifiers is available on the state tourism website. Similarly, Tourism 

Malaysia, as the official body selected to market destinations in Malaysia, including Kedah 

incorporated fairly extensive information on Kedah. As mentioned in the literature section 

Kedah is widely known as the ‘Ricebowl of Malaysia’, it is not surprising that visual signifiers 

of paddy fields landscape and paddy museum have been integrated into the websites of these 

four promotional organizations. One of the iconic visual signifiers in the promotion of Kedah 

is the pictorial image of paddy field area surrounded Gunung Keriang which is located not far 

from the capital city of Alor Setar. In terms of destinations, sites and attractions located 

surrounding the capital city, Alor Setar have been listed as places of interest in these four 

websites. Sites such as Zahir Mosque, Balai Nobat, Balai Besar, Paddy Museum and Pekan 

Rabu are among the main features to mark the identity of the city. This observation is consistent 

with findings reported by Mohamad and Jamil (2012), which stated that the capital city Alor 

Setar is considered by tourists as the second best site to be visited in Kedah after Langkawi. 

Hence, this finding found that tourism promotional organizations, either public or private, 

incorporated many sites and attractions within Alor Setar to lure tourists.  

Besides, in the literature review section, Ishak et al. (2021) claimed that local foods 

play a significant role in tourism. The findings of this paper support this claim by demonstrating 

visual and verbal signifiers associated with food and beverages, including local cuisines, have 

been incorporated into tourism promotional websites. In addition, some of the unique 

traditional dishes and local snacks, including those made from rice or glutinous rice, are 

showcased on tourism websites. In fact, several exotic dishes commonly consumed by locals 

can accentuate the identity of Kedah as a unique tourist destination in Malaysia.  

On the whole, the findings of this paper demonstrate that both public and private 

destination marketers play significant roles in creating and projecting a particular image of a 

destination through the selection of signifiers to represent the destinations. In the context of 

Kedah, the original image of this state as the ‘Ricebowl of Malaysia’ has been accentuated by 

these four websites. As mentioned in the introduction section, programmes and workshops to 

discuss the growth of tourism in Kedah had been carried out with several of the stakeholders. 

The findings of this paper are different from the observation made by Yusof and Ismail (2016), 

which mentioned that the branding and taglines of Langkawi had been modified over the years 

without consultation with stakeholders. 

 

Conclusion 

In conclusion, this paper evaluated the portrayal of Kedah as a tourist destination using semiotic 

analysis. Based on the assessment, it was identified that the websites of Tourism Malaysia, 

state government, Lonely Planet and Tripadvisor had incorporated many similar signifiers in 

highlighting the core tourism destinations and attractions with the mainland of Kedah. The 

assessment also pointed that several visual and verbal signifiers, particularly paddy fields, 
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paddy museums, local cuisines made from rice and exotic local dishes, have been represented 

to attract potential tourists. Several categories of tourism attractions have been highlighted on 

these websites, where heritage tourism such as royal heritage, built heritage, archaeological 

heritage, religious heritage and cultural heritage have been portrayed. Natural heritage 

attractions in the context of the rural landscape are also available. However, some modern 

attractions such as shopping malls, a tower and western food outlets have been included in the 

description of the capital city. Alor Setar. These attractions are integrated into promotional 

material in order to balance the portrayal of Kedah as a rural and exotic destination to reflect 

its branding and identity as the ‘Ricebowl of Malaysia’. 
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