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Does Beta Define Real Stocks' Risk?  

Abstract 

Nissim Ben David and Evyatar Ben David 

 

We find a poor relation between average return and beta's of the 25 largest firms traded in the 

NASDAQ. Our first approach to explain the results is that the capital market line should pass through 

the market portfolio, but would be estimated by a linear regression that minimizes the square 

distance of various stocks data from the line and the second is that the traditional market line is 

valid, but the formula for calculating beta should be modified. Under the first approach we find very 

large interval for expected return while under the second we find unreasonable values for beta.  
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I. Introduction 

While the beta measure and CAPM are considered to be cornerstones of financial theory, 

researchers continue to challenge the abilities of these models from all angles. Replications of the 

model with more recent data have failed, nearly every time, to explain returns. 

Empirical research on the association between average returns on beta includes studies by Black et 

al. (1972), Blume and Friend (1973), and Fama and MacBeth (1973). Fama and French (1993) found 

that three factors - the market portfolio and the differences in portfolios as indices; the difference in 

returns on portfolios of small stocks and large stocks, and the difference in returns on portfolios 

containing stocks with high book to market ratios and stocks with low book to market ratios - can 

explain the cross-section of returns.  

Fama and French (1988) feel that yield surrogates, such as dividend and earnings yield, are 

correlated with returns because they proxy for underlying risks not accounted for by beta. As for the 

possible reasons for size effect, Roll (1981) suggested this may be due to errors in risk management, 

in particular less frequent trading of small firms. 

Merton (1987) developed a model of capital market equilibrium with incomplete information, 

CAPMI, to provide some insights into the behavior of security prices. He also studied the equilibrium 

structure of asset prices and its connection with empirical anomalies in financial markets. 

Fama and French (2004) describe a divergence of opinion among researchers for the imperfect 

empirical record of the CAPM. While Fama and French (2004) discourage use of the CAPM for 

empirical work, 80 percent of corporations and financial advisers surveyed by Bruner (2003) 

nevertheless use the CAPM to estimate the cost of equity capital.  
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In this paper, we will examine the empirical relation  between return and beta's of the 25 largest 

companies' stocks traded in the NASDAQ and suggest an explanation for the anomaly of  higher 

returns for stocks with lower beta's and vice versa.  

II. Methodology and data 

We used the daily return data of the 25 largest companies traded in the NASDAQ, for the period 

January 2nd, 2008 – April 21st, 2010.  

Assuming that the NASDAQ index represents Market Portfolio, we calculated the systematic risk of 

each stock as j , where   is the correlation coefficient of the stock and the NASDAQ index, 

while  j  is the standard deviation  of the stock. Dividing systematic risk by the standard deviation 

of the NASDAQ index we get: 

m

j
Beta




)1(  

where m  is the standard deviation of the NASDAQ index.   

Table 1 presents the expected return of each stock and its’ Beta sorted according to Beta in 

descending order: 
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Table 1 

Average Return and Beta (*) 

 

Beta 

Average 

Daily Return 

Average 

yearly 

Return 

(250 days)  

2.047917 -0.05% -12.59% Citigroup 

2.022756 0.08% 20.15% Bank of America 

1.713418 0.17% 43.71% Wells Fargo & Company (WFC) 

1.661409 0.13% 32.68% JPMorgan Chase & Co. (JPM) 

1.092923 -0.06% -14.49% General Electric 

1.086299 0.03% 6.64%  Intel 

1.066738 0.04% 9.14% Cisco Systems 

1.02714 0.09% 22.78% Apple 

1 0.02% 3.75% NASDAQ Composite (^IXIC) 

0.979034 0.01% 3.18% Microsoft 

0.960841 0.06% 14.35% Oracle 

0.95868 0.01% 2.89% Chevron 

0.951502 0.00% -0.22% Google 

0.864505 0.04% 10.72%  Hewlett Packard 

0.84742 -0.02% -5.91% Exxon 

0.793351 -0.05% -12.95% AT&T 

0.72006 -0.05% -13.19% Merck 

0.714722 0.05% 13.62%  IBM 

0.676823 -0.03% -8.30% Pfizer 

0.619773 -0.18% -44.67%  Berkshire Hathaway 

0.589618 0.03% 7.84% Philip Morris International 
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0.529031 -0.01% -2.09% Procter & Gamble 

0.515437 0.00% -1.22% Coca-Cola 

0.494163 -0.01% -2.26% PepsiCo 

0.480176 0.04% 10.06% Wal-Mart Stores Inc. (WMT) 

0.467022 0.01% 2.28% Johnson & Johnson 

        (*) see in appendix 1 correlation coefficient and systematic risk 

 

As we can see in figure 1 below, higher beta does not necessarily guaranty a higher return.  

Figure 1 

Beta and Expected Return 

(*) 

NASDAQ Index in red. 

 

 

In the "Capital Asset Pricing Model", the Capital Market Line is a straight line that connects the 

Marker Portfolio and the risk-free rate of interest.  

The beta for each stock is defined as its systematic risk divided by market risk (see figure 2).  

 

                                                                   Figure 2 
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Comparing figures 1 and 2, we can see that stocks do not lay along a straight line (the correlation 

coefficient between stocks’ betas and returns is 0.41).  

Possible interpretations  

We see two possibilities for combining theory and field: 

1) We should not depict the Capital Market Line in advance as a line connecting risk free 
interest and market portfolio. Instead, we should depict a line that passes through the 
market portfolio; however its slope should be determined by estimating a regression line 
that brings the distance of stocks data from the line to a minimum. Such a line would be a 
better indication to the actual relation between stocks’ beta and the expected return. Using 
the estimated line, we will be able to calculate the confidence interval of forecasted stock 
returns.  

2) Although under a classical definition systematic risk, j , is undiversified, we  

      could not find a statistical justification for this definition, and as we saw above  

      empirical facts do not support the connection between classical beta and    

       return.  

      Instead of using the classical definition of systematic risk, we assume that  

      The Capital Market Line is optimal and identify stocks' beta as the horizontal        

      distance of the line and the vertical axes (We should notice that now the beta    

of each stock j is not necessarily equal to its classical definition: (
m

j




)).  

Capital Market Line according to possibility 1 

 

M 

i 

Diversified risk 

 

m

j
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Let assume that classical "systematic risk" does not contain all aspects of risk.  

Figure 3 demonstrates an additional factor of risk, such that the real beta of a stock is: 

m

jj
j







')1(  

 

 

 

 

Figure 3 

 

 

 

 

 

 

 

 

 

 

j might be affected by various random factors that are idiosyncratic to stock j, a disturbance that 

cannot be distributed by diversification and is idiosyncratic to a current period (historical data, such 

as standard deviation, do not contain information in regard to j ).  We assume that j  is normally 

distributed with a finite variance and that 0)( jE  .       

Let us assume that the market systematic risk is well defined and is well connected in reality to 

stocks returns. Deviations might occur due to random unexpected disturbances. 

i 

M 

m

j




 

j 

m
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Equation (2) determines the capital market line that connects stocks returns and their systematic 

risk as defined by  .     

jjj  )2(  

where  and   are parameters while j  and j  are stock j's expected return and beta 

respectively (j=,1,2,….k, where k is the number of traded stocks). 

The Capital Market line is not depicted as a line that connects market portfolio and risk-free rate of 

interest, but rather as a line that minimizes the square distance of the points that represents various 

stocks, as presented in figure 4. 

 

Figure 4 
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We should estimate line parametrs by solving:  

mm
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Where m  is the market portfolio expected return and m  is its beta.  

Since 1m   (Point M represnts market portfolio), we should solve: 
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Differentiating we get: 
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Estimation of confidence interval for stock return 

 

Given that our estimated equation is: 
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The standard error of the regression is:  
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1
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While the forecast standard deviation of observation q is:    
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q
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k
eVar




  



 is average stocks'  .  

We get that the confidence interval of forecasted expected return of stock q is: 

qcjjqcj tt  **
^^

  

Where ct  - is critical t value for a given significant level and )( qq eVar  .  

We should notice that according to the proposed model, the expected return cannot be determined 

at a definite level. We can determine it at a given interval with a certain confidence (probability).     

Estimation of expected return 

Using the data presented in table 1, we estimated the model:  
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Or:  

jjmj e )1(
^


 

to get: 

Table 2 

Estimation Results 

 

 R Square 0.16838259     

 

Adjusted R 

Square 0.12838259   

  Coefficients 

Standard 

Error t Stat P-value 

^

  0.15614542 0.069253 2.254702 0.03316 

 

The estimated equation is: 

 

jjmj e )1(*0.15614)5(   

We calculated the forecast confidence interval of the expected return -  see appendix 2 and figure 5 

below: 
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Figure 5 

Confidence Interval of Expected Return 

 

 

 

As we can see, at a 95% confidence level, the intervals of returns are very large and in all cases we 

cannot determine an interval that is entirely in a positive or entirely in the negative range.      

 

Capital Market Line and calculated betas according to possibility 2 

In Figure 6 below j  defines stock's j standard deviation while k represents a possible portfolio 

created as a combination of the market portfolio and free risk interest rate.   

                                                                 Figure 6 
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We can see that: 

BBA Kj  )6(  

Using the market line equation we get that:  





 )()()7( iiorii mk

m

K
mk   

and: 

i

i

m

k








)8(  

Using equation (8) and assuming that the risk free interest rate is i=1%, we calculated beta for 25 

NASDAQ stocks (see table 3). 

Table 3 

Average 

yearly 

Return 

(250 days) Beta 

 

43.71% 15.51144 Wells Fargo & Company (WFC) 

32.68% 11.50547 JPMorgan Chase & Co. (JPM) 

22.78% 7.908602 Apple 

20.15% 6.954037 Bank of America 

14.35% 4.847086 Oracle 

13.62% 4.584529  IBM 

10.72% 3.530219  Hewlett Packard 

10.06% 3.289944 Wal-Mart Stores Inc. (WMT) 

9.14% 2.955432 Cisco Systems 

7.84% 2.482955 Philip Morris International 
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6.64% 2.049907  Intel 

3.75% 1 NASDAQ Composite (^IXIC) 

3.18% 0.793325 Microsoft 

2.89% 0.685488 Chevron 

2.28% 0.463335 Johnson & Johnson 

-0.22% -0.44351 Google 

-1.22% -0.80769 Coca-Cola 

-2.09% -1.12371 Procter & Gamble 

-2.26% -1.18412 PepsiCo 

-5.91% -2.50999 Exxon 

-8.30% -3.37671 Pfizer 

-12.59% -4.937 Citigroup 

-12.95% -5.06563 AT&T 

-13.19% -5.15229 Merck 

-14.49% -5.62613 General Electric 

-44.67% -16.5866 Berkshire Hathaway 

 

 

It is not surprising that now the relation between stocks return and recalculated beta is linear. 

However betas' in absolute value seems to be much larger than expected.   

III. Summary 

In this paper, we examined the relation between the NASDAQ 25 largest firms' beta and expected 

return. We find a relatively low correlation between beta and return, with a correlation coefficient 

of 0.41. We suggest two possible explanations for the poor relation between risk and return.  

The first is that the classical capital market line does not represent the optimal investment line. 

According to this possibility, we estimated the best capital market line as a line that passes through 
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the market portfolio, however its slope is calculated by estimating a regression line that brings to a 

minimum the distance of 25 stocks data from the line. Using the estimated line, we forecasted a 

confidence interval of the expected return for the 25 stocks. The calculated 95% confidence interval 

is very large for all stocks, a result that points to large uncertainty in regard to the expected return 

given the stocks’ beta.  

The second is that the classical market line, which is depicted as the line that connects the market 

portfolio and risk free interest rate does represent the optimal market line.Under this approach, the 

strong theoretical justification of the Capital Asset Pricing Model that a combination of market 

portfolio and risk free asset would always have a lower or equal risk than any stock with a given 

expected return, is valid. However, since according to our empirical findings the systematic risk 

calculated by the traditional formula, j , of the various stocks does not represent systematic risk 

in reality; we calculated the beta of each stock, given its expected return, as the distance of the 

capital market line from the vertical axes. This beta does not resemble the beta calculated by the 

classical definition of systematic risk. Calculating the stocks' beta according to this approach, they 

are found to be very large in absolute value and might indicate that we should reconsider whether 

they are the right factors for defining stocks' risk.  

Since the betas' that are calculated by the traditional formula seem not to represent a proper 

connection to expected return while betas' that are calculated by using the market line seem to be 

unreasonable large in absolute value, we can conclude that factors other than beta should be used 

for determining risk.   
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Appendix 1  

Systematic risk, correlation coefficient and standard deviation 

standard 

deviation 

correlation 

coefficient 

systematic 

risk  

0.0242 0.7368 0.0178 exxson 

0.0288 0.7497 0.0216 Apple 

0.0258 0.7988 0.0206 Microsoft 

0.0334 0.6872 0.0230 General Electric 

0.0664 0.6403 0.0425 Bank of America 

0.0165 0.6721 0.0111 Procter & Gamble 

0.0145 0.6759 0.0098 Johnson & Johnson 

0.0490 0.7125 0.0349 JPMorgan Chase & Co. (JPM) 

0.0563 0.6402 0.0360 Wells Fargo & Company (WFC) 

0.0193 0.7807 0.0150  IBM 

0.0263 0.7660 0.0202 Chevron 
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0.0254 0.8844 0.0224 Cisco Systems 

0.0223 0.7478 0.0167 AT&T 

0.0212 0.6720 0.0142 Pfizer 

0.0274 0.8346 0.0228  Intel 

0.0269 0.7444 0.0200 Google 

0.0465 0.2804 0.0130  Berkshire Hathaway 

0.0243 0.7467 0.0182  Hewlett Packard 

0.0179 0.6065 0.0108 Coca-Cola 

0.0170 0.5939 0.0101 Wal-Mart Stores Inc. (WMT) 

0.0166 0.6276 0.0104 PepsiCo 

0.0259 0.5836 0.0151 Merck 

0.0247 0.8167 0.0202 Oracle 

0.0208 0.5954 0.0124 Philip Morris International 

0.0720 0.5979 0.0431 Citigroup 

0.0210 1.0000 0.0210 NASDAQ Composite  

 

Appendix 2 

Yf Y up Y low Beta  

20.12% 50.1670% -9.9341% 2.0 Citigroup 

19.72% 49.6464% -10.1993% 2.0 Bank of America 

14.89% 43.4669% -13.6802% 1.7 

Wells Fargo & 

Company (WFC) 

14.08% 42.4703% -14.3078% 1.7 

JPMorgan Chase & 

Co. (JPM) 

5.20% 32.4611% -22.0518% 1.1 General Electric 

5.10% 32.3544% -22.1520% 1.1  Intel 

4.80% 32.0409% -22.4494% 1.1 Cisco Systems 

4.18% 31.4126% -23.0577% 1.0 Apple 
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3.75% 30.9868% -23.4794% 1.0 NASDAQ Composite  

3.43% 30.6606% -23.8080% 1.0 Microsoft 

3.14% 30.3795% -24.0950% 1.0 Oracle 

3.11% 30.3462% -24.1292% 1.0 Chevron 

3.00% 30.2359% -24.2431% 1.0 Google 

1.64% 28.9206% -25.6446% 0.9  Hewlett Packard 

1.37% 28.6671% -25.9247% 0.8 exxson 

0.53% 27.8751% -26.8212% 0.8 AT&T 

-0.62% 26.8263% -28.0612% 0.7 Merck 

-0.70% 26.7511% -28.1527% 0.7  IBM 

-1.29% 26.2209% -28.8061% 0.7 Pfizer 

-2.18% 25.4371% -29.8039% 0.6  Berkshire Hathaway 

-2.65% 25.0296% -30.3381% 0.6 

Philip Morris 

International 

-3.60% 24.2249% -31.4255% 0.5 Procter & Gamble 

-3.81% 24.0470% -31.6721% 0.5 Coca-Cola 

-4.14% 23.7703% -32.0598% 0.5 PepsiCo 

-4.36% 23.5896% -32.3159% 0.5 

Wal-Mart Stores Inc. 

(WMT) 

-4.57% 23.4206% -32.5577% 0.5 Johnson & Johnson 
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1. ABSTRACT  

The research article in hand discusses the role and relationship between different 

organizational factors in context of learning environment of an organization which plays a 

vital role in development and effectiveness on an organization. Data collected from multiple 

industries has strong implications for managers. 
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IMPACT OF CHANGE, CULTURE AND ORGANIZATIONAL 

POLITICS ON ORGANIZATIONAL LEARNING 

2. SUMMARY 

The world seems to be changing faster and faster and organizations now become a learning 

organization by adopting new change which is the also requirement for the survival in the 

market. The purpose of this study is to determine the role of organizational change, 

organizational culture, organizational politics and organizational learning on organization. 

We endeavor to emphasize the latest advances in thought with the help of research and 

practice. The study extends the existing research in this area by focusing on the impact of 

these forces on organization. Our purpose is to make our research a useful resource for 

scholars who wants to have well-incorporated reviews of the literature, advancement in 

research methods, and thoughts about practice which will open new ways of working with 

organizations to create successful change. To analyze the role of organizational change, 

organizational culture, and organizational politics on organizational learning 300 

questionnaires were distributed in Manufacturing, Education, Energy, Banking, 

Telecommunication sector in Pakistan. Complete survey received of two hundred and sixty 

four at the response rate of 88%. Pearson‘s moment correlation, descriptive statistics and 

linear regression is applied to determine the role of organizational change, organizational 

culture, and organizational politics on organizational learning. Result shows positive and 

negative impact and strong implications of this study. Limitations and future directions are 

also discussed in this study. 

Key Words: Organizational Learning, Organizational Structure, Leader Behaviors, 

Environmental Forces, Knowledge Management, Leadership. 

3. INTRODUCTION  

The nature of organizational structure greatly influences its change when it decides to bring 

change in its structure and practices. It should divide its knowledge and communicate 
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properly among its member. By keeping in view that consistency view should be maintained. 

Due to the uniqueness of organizational practices and setup it is difficult to administer the 

change in skills and knowledge of members that are beneficial for the organization. 

Environmental forces have a significant impact on organizational forces so the desired 

technical and cultural changes are not obtained in organization. 

Socialization and motivational aspects of employees bring significant change in 

organizational culture. Mechanistic and organic culture have important role to play 

organizational culture. The level of efficiency and effectiveness and performance of 

individual depend on the norms and values of organization. Organizational performance and 

profit would be enhanced by promoting the leadership competencies and culture of the 

organization among its members so that the organization is able to get the full response from 

its members. Organizational culture is greatly influenced by adhocracy culture that promotes 

innovation and by bureaucratic culture that promote imitation. The success of the 

organization relies on effective management of its leader. Transactional leadership, 

transformational leadership and contingent reward are the leadership theories that are 

positively related to the knowledge management. 

 

As organizational politics is a search of self-interest of individual but some of the selfish 

organizational member primarily promotes self-interest even at the expense of the 

organizational objectives and revealed their activities in the direction of greater 

organizational goal. When an organization engaged in the development of new product it 

sometime do not consider the element of political unfairness. Content of job and level of 

hierarchy also decide about the politics of the organization. Empowerment and the four 

factors hierarchy, organizational context, micro politics and suspicion are quite influencing in 

order to consider knowledge sharing within the project team. 
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Organizational learning as influenced by the culture, changing physiological contract and 

power differential between groups and leadership. All human resource management activities 

largely reflect the organizational learning that has positive relation with organization 

performance. 

Trust in supervisor and employee willing to assist the coworker will observed less politics. 

By protecting the interest of organizational member‘s proper renegotiation and better 

performance management are helpful for organizational change, culture, politics and learning 

.Positive working attitude of employees and the learning environment arethe important factor 

for the success of organization. 

The purpose of this study is to determine the role of organizational change, organizational 

culture, organizational politics and organizational learning on organization. We endeavor to 

emphasize the latest advances in thought with the help of research and practice. The study 

extends the existing research in this area by focusing on the impact of these forces on 

organization. Our purpose is to make our research a useful resource for scholars who wants to 

have well-incorporated reviews of the literature, advancement in research methods, and 

thoughts about practice which will open new ways of working with organizations to create 

successful change. 

4. LITERATURE REVIEW 

Organizational Change 

 

According to Barbaroux (2011) change in organizational structure and the connection 

between communication and organizational structure has been brought due to the changes 

made in military organizations. Other than this, transformation of military organizations also 
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explain new versions in which organization divides its knowledge among particular members 

and then communicate it among its members, however keeping in view that consistency 

should not be gone away. According to Andrews, Camron and Harris (2008) every 

organization has unique environment and culture so the change in organizations practices is 

difficult to administer. The managers accept only those skills and knowledge beneficial for 

the organization that seems fit for organizational change. These authors wanted to bring 

change in management by applying timely informative and deep approaches. According to 

Azzone and Palermo (2011) the cases which were under consideration presented 

organizational change in distinguished way which seems to be quite problematic. Because 

organizational forces have to face the environmental forces so the preferred technical and 

cultural transformations in organizations are not obtained. According to Prenket (2006), in an 

organized activity if paradox which is inconsistency occurs then it may change some 

elements of organized activity or either there comes a need to replace some elements of that 

activity. According to Eikeland and Nicolini (2011) turning into practice does not necessarily 

mean that you have actually practicing everything or strictly follow the social science. It is 

actually a matter of developing a theory which gives a clear sense to practitioners about what 

they already do so they may be aware of their doings. The model generated as a result of such 

theory would not create subjects based on some laws but rather a discipline like grammar in 

which things are known to him well who knows them well. 

 

Organizational Culture 

 

According to Taormina (2009) the needs to bring motivational aspects in employees call for 

significant change in all socialization areas of organization; whereas socialization calls to 

bring significant changes in organizational cultures. Different models which have been used 
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to develop understanding found that employees‘ needs are linked to organizational culture 

because of organizational socialization. According to Hilal, Wetzel and Ferreira (2009) 

managers and employees in the organization believe that differences exist in organizational 

culture which is evident by the presence of two organizational culture clusters. However 

results also emphasis to improve the consistency between the factors that enhances 

performance and different aspects of Organizational culture. According to Rad (2006) there 

was average emphasis of total quality management in Isfahan University Hospitals. The main 

areas of focus of total quality management are process management, customers, leadership 

and management whereas the less focused areas are dealers, output of the performance, long 

term planning and physical resources. The main factors which affect the total quality 

management success are human resource problems, performance appraisals and strategic 

problems. According to research more than half percentage of hospitals follow mechanistic 

structure and few follow organic structure. Out of the total hospitals which were under 

consideration slightly lesser had week emphasis on organizational norms and values whereas 

remaining had somehow emphasis on this. The successful implication of quality management 

in hospitals that follow simple, decentralized, low formalized structure and the hospitals 

where organizational norms and values are somehow followed was higher than those with 

complex, formalized, centralized structure and where rules are highly followed. According to 

Balthazard, Cooke and Potter (2006) correlation analysis reveal that all individuals and other 

forces in the organization that are responsible for maintaining its performance have positive 

relation with productive norms and values of organization but have negative impact of impair 

functioning styles. However it is clear from results that dysfunctional or impairs styles result 

in lowering of efficiency, effectiveness and performance of organization. According to Chang 

and Lin (2007) it was found that those organizations which are fully controlled by 

management in such organizations information security management values of secrecy, 
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honesty, accessibility and answerability have strong positive relation with effectiveness and 

consistency which are important characteristics of such organization.  Whereas such 

organizations which are flexible in their working and whose main characteristics are 

cooperativeness and innovativeness, there the information security management principles 

have no affective relationship with its such characteristics as it is clear that confidentiality 

and cooperativeness are negatively correlated. 

 

Asree, Zain and Razalli (2010) pointed out that headship competencies and culture of 

organization both have the direct relationship with receptiveness. These are leadership skills 

and behaviors that promotes and generates cooperation among the persons to achieve a 

collective outcome and a common vision and contributes to superior performance. Moreover, 

this supportiveness of employees  makes a positive relationship of responsiveness with the 

revenue of the organization. These important factors would make the operational practices 

more approachable to the clients and this would get better the organization performance and 

profit. According to Valencia, Jimenez and Valle (2011) organizational culture is one of the 

major determinant of innovation and immitation. Organization focusing on adhocracy culture 

are very good at problem solving and innovation and has a strategy of developing and 

introducing innovative new products and services into the market before their competitors. 

On the other hand, organizations focusing on hierarchical culture will promote imitation 

culture. They try to avoid the cost associated with the basic investigation and the 

development of technologies and adopt competitor‘s ideas and technology. Taormina (2008) 

pointed out that leader behaviors are more controlled in the culture of bureaucracy to reach 

certain predetermined goals more efficiently and more elasic in the culture of innovation in 

dealing with ever changing demands and goals.But against the hopes it is more controlled in 

the culture of supportiveness. These results are proved by many models and showed that 
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headship and philosophy of socialization both showed an important discrepancy in all the 

cultures. The headship behaviors are attached diversely with socialization that it supports the 

majority of aspects and disprove few features of the theory of the organization.According to 

Nguyen and Mohamed (2011) the success of the organization relies on the effective 

management of its leader. There are four leadership theories that are positively related to the 

knowledge management practices. Transactional leadership is the inflence of a leader towards 

its subordinates in which a leader has to give something to his followers in exchange for 

performing certain tasks. In transformational leadership the leader works as a model and a 

motivator to encourage the followers to work not because of an exchange of value but for the 

love of their work. Charismatic leadership is leadership based on the leader's ability to 

communicate and behave in ways that reach followers on a basic, emotional way, to inspire 

and motivate. Contingent reward leadership involves the leader assigning follower agreement 

on what needs to be done with promised and actual rewards in exchange for satisfactorily 

carried out the assignment. According to Xenikou and Simosi (2006) the accomplishment and 

the organizational culture orientation have a direct impact on performance. Conversely 

transformational leadership and humanistic orientation have a indirect positive impact on 

performance in which the goal is to accomplish the performance of high quality. 

Organizational Politics 

According to Gotsis and Kortezi (2011) organizational politics is a search of self interest of 

individuals in the organization without consider to their effect on the efforts of the 

organization to achieve its objectives. By adopting an alternative view of behavioral 

assumptions it deduce a positive political behavior. This view claims to reduce the existing 

differences between the different types of political behavior in defending of a wide-ranging, 

participative and welfare enhancing political process. Bounded self interest assumption is 

more representative of actual human behavior. Some of the selfish organizational members 
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primarily promote self-interest, even at the expense of organizational objectives and revealed 

their activities in the direction of greater organizational good.  Weissenberger-Eibl and Teufel 

(2011) pointed out that there is a intersection between the effects of politics of organization 

and the selection of the project of new product development. In the selection decision of 

project the firms sometimes do not consider the element of political unfairness. The analysis 

also reflected the differences in assumptions in organizational politics. Future research could 

be beneficial by combining different political and methodological perspectives.According to 

Beyes and Volkmann (2010) the identification of political organization theory  must be 

encouraged. This makes additional inquiries of drama of the politics of organization that 

encourages to add our voices.According to Muhammad (2007) the contents of job or work 

and the level of hierarchy are important interpreters of the politics of organization. On the 

other hand, formalization and centralization did not have an important impact on the 

perceptions of the politics of organization. Formalization is the degree to which an 

organization relies on rules and procedures to direct the behavior of employees. 

Centralization is the concentration of decision-making authority in upper management. 

According to Gadot (2007) the research only partly holds up the intervening effect of the 

politics of organization on the relationship between headship and performance. Performance 

includes the mode by which the employees perform their work and the flexible behavior of 

individual to go ahead of the basic requirements of job for the benefit of organization. There 

was also found a direct and positive relationship between headship and performance. The 

individuals who show high involvement in their jobs consider their work to be a very 

important part of their lives.  

According to Ford (2006) empowerment give support to developing such enviornment which 

helpful for organizational change and learning. According to Friesl, Sackmann and Kremser 

(2001) new entities knwledge sharing influenced by the cultural imprint and re import of 
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existing oeganization. Four factors hierarchy, organizational context, micro-politics and 

suspicion are recognized as a influencing factors in consider to  knowledge sharing within 

concept development and experimentation projects team and also have impact between the 

team and line organization. According to Poon (2006) trust in supervisor and employee 

willingness to assist the coworker observes less politics. According to Field (2011) interest of 

members of organizational are intimidated by the pay renegotiation and performance 

management which are also helpful for organizational change and learning. According to the 

Sheard, Kakabadse and Kakabadse (2011) what is the political nature of manager behviour 

when he taking leadership action and how will that behavior modified to ensure that 

leadership action is effective. 

Organizational Learning 

According to Alas, Vadi and Sun (2009) during the organizational changes phase employees 

working attitude for the organizational learning and changes is one of the most important 

factors of success. According to Pokharel and Hult (2010) the learning enviornment sway the 

organizational learning and its variation estimated by the penetration rate in local department. 

According to Lucas and Kline (2008) organizational change and learning were influenced by 

the culture, changing physiological contract and power differential between groups and 

leadership. According to Sharma (2006) Human Resource Management activities largely 

reflected the organizational learning and it has a positive coorelation with organization 

performance. According to Varney (2008) in organization most oftenly small things impact 

leadership learning and advice of human resource professional to develop the leadership and 

learning programs in organization.  

From above literature review some following hypothesis are subtracted to examine the role of 

organizational change, organizational culture and organizational politics on organizational 

learning. 
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H1: There is significant association between organizational change and organizational 

learning. 

H2: There is significant association between organizational culture and organizational 

learning. 

H3: There is insignificant association between organizational politics and organizational 

learning. 

5. METHODOLOGY 

In order to get the information for our research purpose, we gathered information from our 

respondents through questionnaires. So for this purpose, questionnaires are distributed in 

employees, managers and faculty members to analyze the role of organizational change, 

organizational culture and organizational politics on organizational learning.  

Questionnaires contain two sections: 

 Demographic Section 

 Subjective Section 

Demographic section comprises of gender, age, education and occupation of the respondents. 

Subjective section comprises of organizational change, organizational culture, organizational 

politics and organizational learning. 129 managers, 54 employees, 76 faculty members and 5 

students are selected to get responses for analysis. 300 questionnaires were distributed and 

264 out of 300 were received complete questionnaires at the response rate of 88%.40 items 

are deemed to gather responses for managers, employees, faculty members and students 

while 5 point Likert scale is used to measure these responses. Data is collected from 

educational, banking and industrial sectors with stratified random sampling techniques. The 

target population of this research was University of the Punjab Gujranwala Campus, Gift 

University, Bank of Punjab, Habib Bank Limited, United Bank Limited, Bank Alfalah 

Limited, Coca Cola Company and Strategic Systems International Lahore. Sample size for 
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the study was 300. A survey instrument in the form of close ended questionnaire was 

developed for the purpose of collection of data. The participants were 17% female and 83% 

male. 

6. RESULTS AND DISCUSSION 

To analyze the role of organizational change, organizational culture and organizational 

politics on organizational learning, descriptive statistics and Pearson‘s moment correlation 

are applied while Cronbach‘s alpha is also mention regarding each question and results are 

shown in table 1. To test the hypotheses and to determine the association of each variable,  

Pearson‘s Correlation Coefficient and descriptive statistics was determined and analyzed to 

compute mean and standard deviation of the variables and to analyze the tendency of the 

respondents. 5 point Likert scale was used to get the responses while Cronbach‘s alpha was 

also computed to test the reliability of the analysis. 

In Table 1 each variable shows mean value of the given responses that represents overall 

population tendency and each variable represents standard deviation which represents total 

variation of each respondent against each variable and Cronbach‘s alpha was also determine 

against each variable for the reliability of analysis. 

The mean value of Organizational change is 3.99 that show the positive tendency of the 

respondents. 3.99 is close to 4 that shows organizational change has significant role in 

organizational learning while 0.412 is the standard deviation that shows 41.2% variation 

among responses from strongly disagree to strongly agree of the respondents where as alpha 

is 0.785 that shows 78.5% reliability of the survey about adaptability of the respondents. 

Table 1 shows organizational change is strongly correlated with organizational learning and 

also significant correlate with rest of the variables.  
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The mean value of Organizational culture is 4.07 that show the positive tendency of the 

respondents. 4.07 is close to 4 that shows organizational culture has significant role in 

organizational learning while 0.459 is the standard deviation that shows 45.9% variation 

among responses from strongly disagree to strongly agree of the respondents where as alpha 

is 0.813 that shows 81.3% reliability of the survey about adaptability of the respondents. 

Table 1 shows organizational culture is strongly correlated with organizational learning and 

also significant correlate with rest of the variables.  

The mean value of Organizational politics is 4.04 that show the positive tendency of the 

respondents. 4.04 is close to 4 that shows organizational politics has significant role in 

organizational learning while 0.512 is the standard deviation that shows 51.2% variation 

among responses from strongly disagree to strongly agree of the respondents where as alpha 

is 0.797 that shows 79.7% reliability of the survey about adaptability of the respondents. 

Table 1 shows organizational politics is strongly correlated with organizational learning and 

also significant correlate with rest of the variables.  

The mean value of Organizational learning is 3.90 that show the positive tendency of the 

respondents. 3.90 is close to 4 that shows organizational learning has significant role while 

0.593 is the standard deviation that shows 59.3% variation among responses from strongly 

disagree to strongly agree of the respondents where as alpha is 0.816 that shows 81.6% 

reliability of the survey about adaptability of the respondents. Table 1 shows organizational 

learning is strongly correlated with organizational learning and also significant correlate with 

rest of the variables.  

To test the relationship of organizational change, organizational culture and organizational 

politics on organizational learning linear regression is applied while to test the normality of 

data and nature of correlation Durbin-Watson is also applied. 
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R=0.693 shows 69.3% variation in organizational change, organizational culture and 

organizational politics on organizational learning. R square is the coefficient of determination 

which shows 48% total variation with its linear relationship of organizational change, 

organizational culture and organizational politics on organizational learning. 

Durbin-Watson test is used to test the nature of correlation whether it is positive 

autocorrelation (d<2), negative autocorrelation (d>2) and zero autocorrelation (d=2). Since 

the value of ―d‖ is less than 2 it means there is positive autocorrelation and data is fair, 

normal and suitable for analysis and also regression test is applicable. 

Table 3 of ANOVA shows level of significance since the value of ―P‖ is less than .05 so it is 

accepted the role of organizational change, organizational culture and organizational politics 

on organizational learning is highly significant. 

In Table 4 A= -0.053 is the average of organizational learning when organizational change, 

organizational culture and organizational politics are zero whereas 0.204, 0.218 and 0.560 are 

the values of ―beta‖. It shows one unit increase in organizational change will bring 0.204 unit 

increases in organizational learning. With one unit increase in organizational culture will 

bring 0.218 unit increases in organizational learning. Similarly, with one unit increase in 

organizational politics will bring 0.560 unit increases in organizational learning. 

Organizational Learning= -0.053 + 0.204 (Organizational Change) 

Above linear equation shows that hundred percent organizational change will bring 20.4% 

change in organizational learning.  

Organizational Learning= -0.053 + 0.218 (Organizational Culture) 

Above linear equation shows that hundred percent organizational culture will bring 21.8% 

change in organizational learning.  
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Organizational Learning= -0.053 + 0.560 (Organizational Politics) 

Above linear equation shows that hundred percent organizational politics will bring 56.0% 

change in organizational learning. 

 

According to Table 4 if tolerance value exceeds than 5 and VIF exceeds 10 it means 

Collinearity in data exist. In Table 4 indicates tolerance values of organizational change, 

organizational culture and organizational politics are 0.376, 0.454 and 0.626 which are less 

than 5 and VIF is also less than 10 that shows there is no Collinearity exist. 

 

Table 5 shows that 128 responses are get from the public sector and 134 from the private 

sector.  The mean rank of organizational change in public sector is 149.75 while sum of ranks 

is 19168.00 and in private sector mean rank is 114.07 and sum of ranks is 15285.00. The 

mean rank of organizational culture in public sector is 162.57 while sum of ranks is 20809.00 

and in private sector mean rank is 101.82 and sum of ranks is 13644.00. The mean rank of 

organizational politics in public sector is 137.38 while sum of ranks is 17585.00 and in 

private sector mean rank is 125.88 and sum of ranks is 16868.00. The mean rank of 

organizational change in public sector is 156.68 while sum of ranks is 20055.50 and in 

private sector mean rank is 107.44 and sum of ranks is 14397.50. 

The Mean-Whitney U, Wilcoxon W and Z value of organizational change are 6240.000, 

15285.000 and -3.861. For organizational culture are 4599.000, 13644.000 and -6.592. For 

organizational politics are 7823.000, 16868.000 and -1.254and for organizational learning are 

5352.500, 14397.500 and -5.322. 

The Chi-Square of organizational change is 361.091, of organizational culture is 354.977, of 

organizational politics is 497.727 and of organizational learning is 364.364. 
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If significance value is greater than 0.05 than alternative hypothesis is rejected and if 

significance value is less than 0.05 than alternative hypothesis is accepted.  

 

7. IMPLICATIONS OF THE RESEARCH 

The significance value of organizational change and organizational culture is less than 0.05 

so alternate hypothesis is accepted and significance value of organizational politics is greater 

than 0.05 so alternate hypothesis is rejected.  

So we conclude that: 

 There is significant association between organizational change and organizational 

learning 

 There is significant association between organizational culture and organizational 

learning 

 There is insignificant association between organizational politics and organizational 

learning 

Practical Implications 

This study provides some course of action to understand the role of organizational change, 

organizational culture and organizational politics on organizational learning. Managers 

should pay more attention on organizational change and organizational culture and less on 

organizational politics to enhance organizational learning. The research findings signify the 

importance to consist of the management of both flaxen procedures and reasonable outcomes. 

These findings help the managers to realize how flaxen judgments have valuable workforce 

in the course of enhancing organizational learning. 

Limitations and Future Directions 

Organizational change, organizational culture and organizational politics are considered as 

significant factors of organizational learning. Therefore, a further research should be 
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examined in other sectors for more concrete results. Further research should also effort to 

achieve a larger population sample size. Future research should also effort to achieve a larger 

population sample size. Future researchers can get better the general application of the 

current study by replicating these outcomes using other statistical tools and methods. 

 

Table 1: Pearson’s moment correlation N=264 

Description of Variables Mean SD Alpha 1 2 3 4 

1. Organizational Change 3.99 .412 .785 1    

2. Organizational Culture 4.07 .459 .813 .737
**

 1   

3. Organizational Politics 4.04 .512 .797 .609
**

 .491
**

 1  

4. Organizational Learning 3.90 .593 .816 .560
**

 .510
**

 .652
**

 1 

**. Correlation is significant at the 0.01 level (2-tailed). 

 

Table 2 

 

Model Summary
b
 

Model R R Square 

Adjusted R 

Square 

Std. Error of 

the Estimate Durbin-Watson 

1 .693
a
 .480 .474 .43001 1.688 

a. Predictors: (Constant), Organizational Politics, Organizational Culture, 

Organizational Change 

b. Dependent Variable: Organizational Learning  

 

Table 3 

 

 

ANOVA
b
 

Model 

Sum of 

Squares df Mean Square F Sig. 

1 Regression 44.391 3 14.797 80.022 .000
a
 

Residual 48.077 260 .185   

Total 92.468 263    

a. Predictors: (Constant), Organizational Politics, Organizational Culture, 

Organizational Change 

 



Paper Proceeding of EcomIT& GMB 2013               ISSN 2279-3712   

41 
 

 

ANOVA
b
 

Model 

Sum of 

Squares df Mean Square F Sig. 

1 Regression 44.391 3 14.797 80.022 .000
a
 

Residual 48.077 260 .185   

Total 92.468 263    

b. Dependent Variable: Organizational Learning   

 

 

Table 4 

 

Coefficients
a
 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. 

Collinearity 

Statistics 

B Std. Error Beta Tolerance VIF 

1 (Constant) -.053 .274  -.195 .846   

Organizational 

Change 
.204 .105 .141 1.941 .053 .376 2.656 

Organizational 

Culture 
.218 .086 .169 2.539 .012 .454 2.203 

Organizational 

Politics 
.560 .065 .483 8.546 .000 .626 1.598 

a. Dependent Variable: Organizational Learning      

 

Table 5 

Mean-Whitney Test and Chi-Square Test 

 

 
Sector N Mean 

Rank 

Sum of 

Ranks 

Mean-

Whitney 

U  

Wilcoxon 

W 

Z Asymp. 

Sig. (2-

tailed) 

Chi- 

Square 

Organizational 

Change 

Public 128 149.75 19168.00 6240.000 15285.000 -3.861 .000 361.091a 

Private 134 114.07 15285.00 

Total 262   

Organizational 

Culture 

Public 128 162.57 20809.00 4599.000 13644.000 -6.592 .000 354.977b 

Private 134 101.82 13644.00 

Total 262   
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Organizational 

Politics 

Public 128 137.38 17585.00 7823.000 16868.000 -1.254 .210 497.727c 

Private 134 125.88 16868.00 

Total 262   

Organizational 

Learning 

Public 128 156.68 20055.50 5352.500 14397.500 -5.322 .000 364.364c 

Private 134 107.44 14397.50 

Total 262   

Grouping Variable: Sector 
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Abstract 

Thousands of man-hours of R&D work is carried out in pharmaceutical R&D labs for 

improving existing drugs and identifying new drugs to take care of patients needs. It is 

important to use this knowledge to provide patients access to the best drugs and allow 

companies realize the benefits from their R&D investments. 

This study is aimed at studying the impact of knowledge management system Groupware 

(KMS) in capturing, storing and disseminating the knowledge of the researchers. 

Introduction 

Pharmaceutical industry like most of the industries is facing stiff challenges both outside and 

within to deliver shareholder/stakeholder value. Challenges are due to low growth business 

environment, questions raised on the R&D productivity in relation to the investments, rising 

risks and also due to the changes in the marketplace. Over and above the industry is investing 

now for the profits that could be realized many years into the future and seems to be bracing 

it to sell drugs at low prices and also doesn‘t seem to believe in blockbuster products to draw 

revenue which is a big shift from its earlier stand.  

Product differentiation in the industry has become the primary motto of almost every 

pharmaceutical company as the organizations are focusing on their R&D spending. 



Paper Proceeding of EcomIT& GMB 2013               ISSN 2279-3712   

47 
 

 

The growth of biopharmaceuticals is also creating more competition with more and more 

players showing interest in this segment.  Pharmaceutical companies could launch new 

products only if their R&D teams are strong and capable of meeting market expectations, 

therefore it has become imminent for the R&D teams to improve their drug discovery and 

drug development capabilities.  

Given the prevailing situation wherein stringent timelines for launching new drugs and the 

pressure to keep the costs of carrying out research be kept at a minimum is always a 

consideration. To help the organizations to meet these conditions application of knowledge 

management tools has been studied to understand their ability to bring out the best of the 

intellectual capital of the R&D function in the organization.Organizations are made richer not 

just by the tangible assets that are visible but also by the years of collective knowledge that 

exists as experience amongst the teams and the individuals. 

This collective knowledge of the research scientists is the Intellectual capital. Intellectual 

capital of the organization could be used to enhance the value of the organization by 

improving the thorough put, increase the market capital and improve the products and 

services eventually giving the organization an edge over the competition. It is a well-accepted 

fact now that there has to be active collaboration between the organizations and academia, 

biotechnology companies and smaller pharmaceutical companies as well as with peers to 

further the knowledge and to improve the understanding various areas of research. 

It is the strong knowledge base that the teams rely on, which is responsible for turning out 

strong and valuable products and processes. Behind the successful research and development 

organizations there are successful teams and all such successful teams are bound by 

synchronized effort which is a hallmark of collaboration. Intellectual capital is where the 
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organization‘s R&D knowledge lies. Therefore it is very important to manage and nurture 

intellectual capital in the organization (KPMG 2011).  

It is observed that the innovation potential of the R&D team along with its collaborative 

capability with other peer groups increases the opportunities for the organization to bring out 

more therapeutically efficient molecules to meet patient needs..  

Intellectual capital in the organization is the human capital which is the contribution of the 

employees and is demonstrated through the application of skills, experience and expertise. 

Research and development organization has few hundreds of man years of experience in drug 

development and drug discovery and this type of intellectual capital is quite important in the 

context of pharmaceutical research and development as it resolves the problems pertaining to 

the business especially in the areas of new product and new process development.  Human 

capital is not tangible but the results of it are, as it exists in tacit form and it is a real challenge 

for the organization to tap such knowledge and disseminate it in the organization. In the past 

the human capital would have exited the organization when the human resources leave the 

organization. Now the organizations are not leaving any stone unturned to retain the human 

capital and they are doing so by following knowledge transfer frameworks and tools which 

would help translate the tacit knowledge into explicit knowledge. 

Research and development organizations need support infrastructure so that the 

organization‘s human capital can lean on it and produce value for the organization.  A part of 

intellectual capital does it effectively and which is why it is known as structural capital. 

Structural capital or the supportive intellectual capital supports the human capital through 

organizational capital, process capital and innovation capital.Pharmaceutical R&D 

organizations  have to deal with both - the individual and organizational knowledge. During 
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the research process it may seem that knowledge is a mere compilation of facts but it is more 

than that, as knowledge is a human process which cannot be easily replicated. 

Organizational capital would ensure that R&D teams are provided with sufficient support in 

the form of policies and procedures that shall enable the teams to enhance the value of the 

organization.Similarly process capital would also help the teams by providing them the 

guiding principles in techniques, procedures and programs that would enable the 

organizations to produce good products and services.  Innovation capital which is the strong 

supportive Intellectual capital ensures that patents, trademarks and copyrights are protected 

and give due credit to the innovators in the R&D teams. Relational capital, consisting of such 

as customer relationships, supplier relationship, and Relation capital ensures that there is 

strong relationship amongst not just the stakeholders but also with external entities. 

There are many different schools of thought as far as measuring the intellectual capital of the 

organization is concerned. A very simplified estimation of the value of the Intellectual capital 

of a company is based on the difference between its stock market value (MV) and its classical 

book value (BV):Managing Intellectual capital is as important  as Intellectual capital itself 

and is just invaluable when it is seen in the context of pharmaceutical research and 

development.Knowledge is the most useful resource today. The factors in pharmaceutical 

production which are labor and capital have become not primary resources as they could be 

obtained provided there is knowledge.  

Knowledge which is a familiarity with someone or something, which includes facts, 

information, descriptions, or skills, acquired through experience or education needs to be 

managed efficiently in an organization so that it lays the foundation for better pharmaceutical 

products to be developed due to collaborative efforts. Knowledge management (KM) 

comprises of a range of strategies and practices used in an organization to identify, create, 



Paper Proceeding of EcomIT& GMB 2013               ISSN 2279-3712   

50 
 

 

represent, distribute, and enable adoption of knowledge which exists in human capital or 

organizational capital. It is very important as well to understand the generation of knowledge 

and the resources that are responsible for generation of knowledge so that better processes 

can be engineered to ensure that knowledge flows are consistent in the organization.Research 

and development teams should ensure that existing knowledge is captured by codifying and 

disseminating it. It is essential to document the organization‘s knowledge so that other 

researchers can continuously reuse it, as well as find ways to apply it for other scenarios as 

well. 

Knowledge management can primarily be differentiated into two parts: one that tends to 

focus on knowledge sharing, and the other that tends to focus on knowledge making. Both the 

knowledge sharing and knowledge making parts go hand in hand. They both are equally 

crucial for the R&D organization to manage, as knowledge management brings out the value 

for the organization.Knowledge management systems are very important components of 

research and development organizations as they foster innovation in the organization by 

identifying the sources of knowledge and disseminating the same. KM systems therefore are 

considered the recipes for the success of R&D organizations.   

A well-planned KM system serves the overall business strategy of the organization. 

Successful knowledge management is a result of cohesive and collaborative efforts of all 

researchers and their managers therefore a knowledge strategy that could leverage the 

intellectual potential of the organization should be defined and support across all classes.By 

offering sound collaborative capabilities, a knowledge management system can provide the 

platform for helping the knowledge stakeholders share documents and project plans, find 

outside experts when needed, and know the status of a project even in complex situations. 
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It is important for the organization to ensure proper knowledge flow besides the passionate 

commitment of the R&D scientists. Passionate initiative support, motivational drivers, and 

marketing are ways to get the people in the organizations to participate in the initiatives.  

  The one key success factor for a knowledge flow management initiative that is above all the 

others is whole hearted support of all the stakeholders. Passionate commitment along with the 

skills would be an ideal option to survive the initial stages of KM initiatives in the 

organization.Organizational culture and the trust amongst the researching fraternity ensure 

good and thorough knowledge flow or may become an inhibitor.  

Executives can undertake a number of more concrete support activities to show their support. Another 

way of support that is more common with most current knowledge management initiatives is direct 

endorsement, which often occurs during launch or milestone presentations.  

Enabling KM in an organization: 

R&D Managers need to know how their research activities are going to take shape in the future. 

A structured approach shall help the scientists to collaborate by instilling the knowledge vision,  

Knowledge vision when instilled help the formation of researcher micro communities, justification of 

their beliefs and cross leveling of their knowledge when they share it with their peers.Knowledge 

vision in R&D shall enthrall the business plans as well as one can plan strategically for the 

usage of pharmaceutical ingredient in a new condition thereby giving the organization a new 

business opportunity.A good knowledge vision will emphasize knowledge creation as an 

activity, putting it on top management‘s agenda. Managing conversations is also equally 

important as they contribute to tacit knowledge sharing  
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In closely knit pharmaceutical R&D communities, conversations can bring forth the ideas and 

work of individual team members and stimulate knowledge creation beyond the capacities of 

a single mind. 

Creating the right context, (Van Grogh, Nonaka) involves organizational structures that foster solid 

relationships and effective collaboration. As knowledge and innovation become more central to 

competitive success to the pharmaceutical research and development organization there has to be 

more information structures so that communication shall be easy and convincing.  

It is very important that there has to be globalization of local knowledge and localization of global 

knowledge as the teams continue to work together spanning across various continents. 

Knowledge management systems: 

Current research landscape given the challenges that the R&D organizations  face today 

necessitate the work spread across various distributed project teams,  tough timelines, 

coordination of complex and large scale efforts, Collaboration of teams  Such demanding 

requirements pushed the envelope for the need for a variety of technologies to harness 

organization‘s intellectual capital.Organizational knowledge that exists as Tacit knowledge 

represents internalized knowledge that a researcher may not be consciously aware of, such as 

how he or she accomplishes particular task and this is very important for an organization as 

this category of knowledge is not explicit or recorded. All the knowledge is with the 

individual or sometimes with a group of individuals and is sometimes lost when the 

researchers leave the organizations 

Amongst the distributed research teams it seems difficult to even share the stored knowledge 

outside the research locations where the knowledge is developed. Organizations should find 

means to ensure that knowledge is disseminated effectively.It is not very easy to manage tacit 

knowledge though it is very valuable to the organization. . Knowledge enabling ensures that 
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the value of such knowledge is realized and put to better use through discussions and other 

forms of communication.Tacit knowledge makes a powerful tool for innovation. R&D 

organizations have figured out that Knowledge management acts as a catalyst in achieving 

organizational objectives such as improved performance, advantage, innovation, the sharing 

of lessons learnt, integration and continuous improvement of the organization  

The general goal is to create a tangible manifestation of the team‘s knowledge. Finally, the 

team assumes responsibility for sharing its knowledge with the organization at large.With the 

need for multi dimensional approach needed by the businesses the  number and scope of  col-

laboration between the teams  have grown rapidly in pharmaceutical research and 

development In the rapidly-developing field of pharmaceuticals the knowledge base is both 

complex and expanding  Especially in R&D where  uncertainty is high, organizations interact 

more, not less, with external parties in order to access both knowledge and resources. First, 

collaboration raises entry barriers thereby giving the organizations distinct competitive 

advantage. To the extent that the capabilities of organizations are based in part on the 

qualities or capabilities of those with whom they are allied, collaboration increases the price 

of admission to a field.  

In sum, regardless of whether collaboration is driven by strategic motives, this is the order of 

the day as far as the research and development in pharmaceuticals.Collaboration in the 

pharmaceutical research and development environment would include project  

communication, information sharing, coordination, cooperation, problem solving and 

negotiation in their research.Applications will enable a group of people to collaborate in real-

time over the network using shared screens, shared whiteboards, and video conferencing.  

With the research taking place in drug discovery and drug development areas across 

distributed team‘s research cannot take place in silos and neither do the scientists who have to 

http://en.wikipedia.org/wiki/Continuous_improvement
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accomplish it. Researchers perform their jobs in the midst of, and often in accord with, other 

people and groups. Different types of work require different forms and levels of cooperation, 

including individual, group, and team collaboration The different levels of work must be 

defined and distinguished before technology can appropriately support them (Coovert and 

Foster, 2001). 

Individual researcher work is a critical component of collaboration because the work carried 

out by the individuals substantially affects the contributions made to collaborative efforts and 

their work affects the organization In Research and Development teams members interact 

with each other frequently when they are on the same areas of research.  The efficiency of the 

team member interaction would depend upon how well technology facilitates the 

communication and informal interactions. Good collaborative technologies facilitate the team 

members to share information and benefit from on one another‘s knowledge and skills. 

Groupware: 

Groupware is about people working in groups.to ensure the regular routine work 

done. Working in groups includes both formal and informal communication between people 

across different geographical locations and time zones.  

Groupware applications, designed to support group work, require a different methodology to 

understand the tacit, invisible aspects of work practices as they need to meet the requirements 

of different sets of researchers. The success of the Groupware applications depends upon the 

collaboration between the researchers and the application developers and technical teams. 

Researchers have to look at groupware applications from the following perspectives:  

 Framework that would provide innovative ideas from the work practices 

 General agreement on the design of the applications 
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 Technical and social challenges in deploying the applications. 

Technology that communicates and organizes unpredictable information, allows dynamic 

groups to interact across time and space Cameron et al (1995) 

Groupware applications provide computer support for work groups. Groupware includes 

written and spoken communication, meetings, shared information, and coordinated work.  

The most common type of group work amongst the researchers is  communication between 

individual researchers and the teams. Groupware applications that support 

synchronous communication include video conferencing, shared screens/applications, Chat 

etc. These applications let the scientists communicate with each other even in distributed 

environment by using  new technologies such as Blue Jeans and Telepresence which have 

bought in new dimension in communication.Group applications that support 

support asynchronous communication include electronic mail,  

Groupware applications that support meetings include software that capture and organize 

ideas for brainstorming, summarization and reporting.Information sharing is equally 

important if not more than the communication. . Information is commonly shared by the 

researchers by leaving a document or a note on a common platform so that other researchers 

can access it. Such Groupware applications include discussion databases, bulletin boards and 

electronic news groups where documents and their responses are often grouped to follow the 

discussions. 

Workflow systems which are part of Groupware application portfolio play a very vital role in 

approving and controlling activities amongst the researcher groups through sequencing, 

notification, and routing. Some of such groupware systems include project management, 

tracking systems and shared calendars and to do lists. Workflow systems shall ensure tight 
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collaboration between the group researchers and help them in sharing the information.To 

ensure that the groupware applications are built as per the needs the researches need to 

communicate the requirements precisely as they result in robust design of the application. 

Groupware applications designed to support coordinated work, need to find new ways to 

represent what were physical cues, so that even when online, people can be aware of the 

activity of their colleagues. 

Technology can be introduced into organizations through a mandate imposed by executives. 

This method has the advantage of ensuring continued financial and technical support through 

deployment and in helping disperse the technology through the organization to reach a 

critical mass of users (e.g. Markus and Connolly, 90). Technology can also be introduced into 

an organization by someone within the organization seeing the potential of the technology. 

This method has the advantage of getting end-users involved early on. But it has the 

disadvantage of needing to get buy-in from executives for continued support 

Groupware applications are principally designed to benefit and reward the group rather than 

the individual. It is very important to get the researchers use the applications as the 

applications rely on the usage by groups to be effective. In the high tech industry like 

pharmaceuticals the means for organizing knowledge is to develop it. One should maximize 

the functioning of research and development teams on knowledge creation and knowledge 

creation rather than for processing information.In technologically intensive fields, like 

research and development where there are large gains from innovation and loss of 

investments in case of obsolescence and delays competition is best regarded as a ground for 

learning. The ability to learn new technologies like groupware helps the organization in 

knowledge diffusion 
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Most of the R&D organizations do strongly believe that it is very difficult to manage 

enterprise knowledge and leverage it efficiently without collaboration amongst the 

individuals and the teams.Groupware facilitate the sharing of the intellectual capital that 

exists as tacit  knowledge which the teams create as a new product, the concept may be a 

specification of functionality, a process design and a  manufacturing-process description and 

so on.  

Groupware is a knowledge repository that facilitates collaboration, sharing of explicit as well 

as tacit knowledge and ensures protection of critical research knowledge.Groupware acts as a 

good source of knowledge creation and sharing as they enable data to be collected, stored and 

retrieved through any combination of forms thus meeting the   requirements of the researcher 

and the teams. 

The extensive searching capability allows organizations to leverage their knowledge base 

more effectively. Managing knowledge especially during process or product development 

recording and updating an existing procedure is expensive, time-consuming, tedious and 

error-prone. Groupware is quite useful in this stage of research as significant gains are seen in 

terms of reduction in time lines and realizing true value of investment. 

Groupware and collaboration  

Recognizing the value of tacit knowledge and figuring out how to use it is the key challenge 

for the research organization. Tacit knowledge may seem too mysterious as no one 

understands it‘s potential. However over time, expectations from tacit knowledge have been 

clearly defined in a particular situation due to which this knowledge could turn into a 

powerful tool for innovation. Then again,the challenge would be to use such a tool in a 

diligent manner. 
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Knowledge management efforts have a long history, which includes on-the-job discussions, 

formal apprenticeship, discussion forums, corporate libraries, professional training and 

mentoring programs to realize and transmit tacit knowledge. Now electronic tools and 

systems have further enhanced such efforts. 

As the many applications grow more collaborative in nature, pharmaceutical R&D has moved 

from the current limitations of knowledge-management theory to discuss practical approaches 

thus constantly evolving the human realm of knowledge. Groupware by virtue of their 

collaborative features enable knowledge creation by (1) instilling knowledge vision, (2) 

managing conversations, (3) mobilizing knowledge activists, (4) creating the right context, 

and (5)  globalization of  local knowledge.Implementation of KM tools such as Groupware is 

part of the knowledge management strategy, which enriches micro communities of 

knowledge by harnessing individual and organizational knowledge.  

A number of claims exist as to what are the motivations that encourage leading organizations 

to undertake a Knowledge management effort through the implementation of Groupware. 

Few of them include: 

 Making available increased knowledge content in the development and provision of 

pharmaceutical  products and services 

 Achieving shorter new product development cycles 

 Facilitating and managing innovation and organizational learning 

 Leveraging the expertise of people across the organization 

 Increasing network connectivity between internal and external researchers 

 Managing  environments and allowing employees to obtain relevant insights and ideas 

appropriate to their work 

 Managing intellectual capital and intellectual assets in the workforce  

http://en.wikipedia.org/wiki/Discussion_forum
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Groupware and Compliance 

Compliance to regulatory and statutory guidelines and procedures is very important for the 

pharmaceutical industry as it manufactures products that are consumed by humans. 

Groupware today have more secure forms of data input directly from PCs and other 

processing devices such as laboratory balances, pH meters, etc.  

 

The features of Groupware have been enhanced allowing data to be interrogated, tabulated, 

checked, approved, stored and archived to comply with the latest regulatory guidance and 

legislation. The development of these capabilities has been partially guided by regulations 

such as the FDA‘s CFR 21 Part 11 standard for electronic signatures and Good Laboratory 

Practice (GLP) standards. Academic research on the mapping between paper and electronic 

records, supported with ongoing discussions with records managers and intellectual property 

specialists guides the development of the Groupware capabilities.Regardless of the school of 

thought, core components of KM, depending on the specific perspective, include people, 

processes, technology .With this universal understanding that these three forms a successful 

triangle technology such as Groupware would enable better and quality research. 

Groupware would be useful in Research and development activities in the following areas 

depending on the level of collaboration 

1. Communication which can be thought of as unstructured interchange of information  

2. Conferencing which refers to interactive work toward a shared goal. 

3. Co-ordination which refers to complex interdependent work toward a shared goal. 

That is complex interdependent work toward a shared goal: collaborative 

management. 

http://en.wikipedia.org/wiki/School_of_thought
http://en.wikipedia.org/wiki/School_of_thought
http://en.wikipedia.org/wiki/School_of_thought
http://en.wikipedia.org/wiki/Perspective_(cognitive)
http://en.wikipedia.org/wiki/Collaboration
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Electronic communication: Communication of ideas and thoughts can be carried out 

effectively through shared platforms such as Microsoft share point and Lotus notes team 

rooms. These shall ensure that the information is shared effectively and efficiently.  Research 

wikis would become quite useful for the researchers as they offer a platform for sharing and 

reviewing the research information.  

 

Conferencing solutions ensure that teams work cohesively and everything common between 

them can be share more efficiently and in real time as and when it is required. Use of Video 

conferencing products and online real-time presentation applications would certainly help 

researchers to collaborate and continue their research work in an interactive manner.  

 

Coordination applications include workflow systems, centralized project management 

systems which would be very useful in managing research projects centrally when the work is 

distributed across teams and across various geographical locations. These seamless systems 

ensure that teams collaborate, information is stored centrally and the teams work on the 

applications as if they are working on them locally. Document management systems (DMS) 

have been quite useful to the organizations and so are the Electronic laboratory notebooks 

(ELNs) where information pertaining to the projects is stored and the information is shared 

with the relevant team members. 

 

 

Conclusion 

 

It is beyond any doubt that collaboration amongst the teams is necessary to be competitive in 

the market place as it enhances the human capital in the organization leading to innovation 

which would in turn lead to more efficient products and processes. Collaboration facilitates 
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learning which is as critical as the collective knowledge of the teams is better than any 

individuals.  

Pharmaceutical industry is learning to collaborate more effectively than before perhaps that is 

something that is imminent. With the change in the business landscape where the vendors as 

they were referred to before are now addressed as strategic partners. With such new identities 

coming up in the business ecosystem the industry is including the suppliers in their 

collaborative network. By far the technology tools, Groupware being one among them have 

contributed to the collaboration aiding management of human capital in the organization. The 

discussion above emphasizes that Groupware have the capability of managing the knowledge 

of the R&D organization effectively through their collaborative features.In addition to the 

objective of making the Groupware more acceptable from the regulatory point of view, these 

companies are putting their best efforts in meeting the guidelines of regulatory authorities 

especially in the form of signatures, timestamps and evidence of logging stronger than the 

existing systems. 

Open source Groupware are evolving in the marketplace thereby giving an opportunity for 

the R&D organizations to have a peek inside those systems before they make a decision to go 

with the one of their choice.Organizations need to understand that knowledge creation and 

knowledge sharing in the organization is an effort that encompasses people, processes and 

technology and Groupware provide a platform for the people to manage knowledge processes 

effectively.  
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Abstract 

Some studies suggested that the service sabotage behavior may bring the unquantifiable impacts to 

the organization profit based on the employee perspective. Less study discuss this issue from 

customer perspective, therefore, this study attempts to explore the antecedents of customer 

sabotage behaviors. This study incorporates the view of individual factor, service environment 

situation factor, and customer situation factor, and examines the relationship between these 

antecedents of customer service sabotage behaviors. Data were collected from the customers of 

retail industry by questionnaire survey, and 628 valid samples were obtained. The analytical results 

showed as follows：(1) the moral philosophyof the customers significantly influence on the 

customer service sabotage behaviors; (2) the dissatisfaction with service and service environment 

significantly influence on the customer service sabotage behaviors; (3) the fellow customer 

misbehavior significantly positively influence on the customer service sabotage behaviors.  

Keywords: Moral philosophy, Dissatisfactionwith service, Dissatisfaction with service environment, 

Fellow customer misbehavior. 
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Introduction  

Due to the process of service delivery, customers often play multiple roles. In fact, customers 

will provide resources in the production or transfer process of services, or engage in related 

behavior. Therefore, the customer can be regarded as “partial employees” (Lovelock & Young, 1979; 

Mills, 1986). For example, servers help consumers understand the information of menu in 

restaurants. Servers and consumers would talk about the content of menu and order meals. These 

services must be completed by input from customers. Even these customers don’t feel that they are 

a part of service processes. Based on the concept of service contact, these customers can be 

regarded as part of the service organization.  

Marketing scholar generally agrees that "the customer is always right" (Berry, 1983). However, 

from the process of service delivery, customers involve in the interaction between the customer and 

the service provider. Therefore, customer is also the co-producer of service. The behavior of the 

customers in the service process is also the one important factor which affects the performance of 

services. Harris and Baron (2004) suggested that customer behavior is not entirely on the concept of 

customer-oriented. In fact, customers may appear inconsistent with ethical and moral behaviors in 

the service contact process. Some behaviors would negatively impact the organization, employees 

and other customers. For example, speaking loudly in public places, queue jumping, smoking, 

drinking, and connivance children frolic. (Grove & Fisk, 1997; Martin &Pranter, 1989). These are the 

customer service sabotage behaviors.  

In fact, the customer service sabotage behavior is an indisputable fact, and impact customers 

directly (Fullerton &Punj, 1993). Fullerton and Punj (1993) pointed out that bad customers lead to 

serious financial losses of service providers, and affect the service quality perception and service 

experience of other customers (Harris &Ogbonna, 2009). However, less marketing research 

discusses this issue from customer perspective. Some studies discuss issues related to marketing 

moral and focus on organizational behavior, such as the abnormal behavior, theft, self-dealing, and 
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destruction of company resources of staff (Griffin, O'Leary-Kelly & Collins, 1998;Gruys&Sackett, 

2003; Robinson & Bennett, 1995, 2000; Vardi& Wiener, 1996). In addition, O'Fallon and Butterfield 

(2005) also pointed out that most of the issues related to marketing moral focus on marketing 

situations, and lack of the explore of personal factor and integrated view.  

This study explores the service sabotage behavior for customer perspective in service industry, 

and summarizes the literature from the personal factor, service situation factor, and customer 

situations factor. The personal factor is moral philosophy; service situation factors are including 

dissatisfaction with the service environment and dissatisfaction with the services; customer 

situations factor is the misconduct with the customer the same field of customer situations. 

Theoretical Framework and Hypotheses Development 

Customer sabotage behaviors 

There are many different types of consumer sabotage behaviors, including consumer deviant 

behavior (Moschis& Cox, 1989), consumer aberrant behavior (Fullerton &Punj, 1993), consumer 

misbehavior (Fullerton &Punj, 2004), inappropriate behavior (Strutton, Vitell&Pelton, 1994), and 

dysfunctional customer behavior (Harris &Reynolds, 2003, 2004). In order to properly discuss 

customers’ misconduct, we use the term “consumer sabotage behaviors”. 

Consumer sabotage behaviors is the customer misbehavior in service delivery process (Daunt & 

Harris, 2011; Fisk et al, 2010; Fullerton &Punj, 2004), such as verbal or physical on abuse, theft, 

resulting in the loss of cost, sabotage behavior (Huefner& Hunt, 2000), and speaking loudly in public 

places, jumping the queue, smoking, condone child frolic, alcoholism. (Grove & Fisk, 1997; Martin, 

1996; Martin &Pranter, 1989).  

Customer sabotage behaviors have a negatively impact on the behavior of the service contact 

process. For example, customer sabotage behavior may enable service personnel to generate 

negative emotion, and reduce the satisfaction and loyalty of the other customers (Yi & Gong, 2006); 
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In addition, some scholars pointed out that the sabotage behavior of the customer is a spread 

phenomenon (Kowalski, 1996; Reynolds & Harris, 2006) and may cause emulate the behavior of 

other customers (Fullerton &Punj, 1997). Reynolds and Harris (2009) also proposed sabotage 

behavior and customer dissatisfaction are highly correlated. This study tries to examine the personal 

factor, service environment situational factors, and customer situational factor of the customer 

service sabotage behavior.  

Personal factor: moral philosophy 

In recent years, research on personal or corporate ethics issues gradually increase, mainly 

because "moral" seems to be one of the solutions to eliminate disadvantages. Therefore, this study 

tries to explore that whether the customer will be different due to personal morality and make a 

different customer behavior. Moralitycontains moral judgment, moral standards and the Code of 

Conduct. Moral philosophy refers to an individual's moral beliefs, attitudes and values. Peoplemake 

decisions based on their moral philosophy. The moral philosophy would influence on their moral 

intent and ethical behavior, and each person's moral philosophy is different (Forsyth, 1980).  

Forsyth (1980) suggested that moral philosophy could be divided into idealism and relativism. 

Idealism refers to the individual by the behavior can usually achieve the results they desire (Forsyth, 

1980), and the idealists will consider the process in accordance with the ethical standards to judge, 

and to avoid harm to others, and have paid more attention to others (Forsyth, 1980, 1992; Henle, 

Giacalone&Jurkiewicz, 2005; Singhapakdi, Kraft, Vitell&Rallapalli, 1995; Singhapakdi, Marta, 

Rallapalli&Rao, 2000). Conversely, low idealists think the damage is sometimes unavoidable.  

Relativism means the individual degree of universal ethics (Forsyth, 1980). Forsyth (1992) 

pointed out that a moral judgment with relativist which ethical behavior depends on intervention 

the nature of the situation and personal. In other words, relativist makes a moral judgment usually 

depends on their first measure of the situation than moral principle. 
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Idealism will be a positively impact on the moral intent, but relativism is a negatively impact on 

the moral intent (Singhapakdi et al, 1995). Henle et al. (2005) also suggested that the idealists and 

organizational interpersonal sabotage behavior have negative association. Wirtz and Kum (2004) 

believe that high ethical standard consumers are less likely to cheating in service industry. Therefore, 

the higher idealism and customer sabotage behavior have negative correlation, and the higher 

relativism customer is positively related to customer sabotage behavior.  

H1a: Customers’ idealism negatively influence on the customer sabotage behavior.  

H1b: Customer’ relativism positively influence on the customer sabotage behavior.  

Service situational factors: dissatisfaction with services and service environment 

In service contact process, the customer may be influenced by a variety of factors. Theservice 

evaluation of consumers maysatisfaction or unsatisfactory. However, past studies pointed out that 

the service dissatisfaction of consumers maymake by the reprisals of service organizations or service 

personnel (Huefner& Hunt, 2000). Wirtz and Kum (2004) pointed out that the customer is not happy 

or perceived unfair treatment may produce deceive speculation. Skarlicki, van Jaarsveld and Walker 

(2008) also suggested that customer interpersonal unfair is positively related with customer 

sabotage behavior. 

In addition, there are many studies to explore the direct relationships between customers' 

dissatisfaction with their improper behavior (Mills, 1981). Customer service dissatisfaction caused by 

the customer is not pleasant and unfair the feeling and this dissatisfaction is the main sources of 

customers sabotage behaviors. (Fullerton &Punj, 2004). Above, the customer service dissatisfaction 

may produce the sabotage behavior of the customer. Because of the customerexperience through 

the service contact would feel good or bad directly. In other words, the customer service experience 

and the customers sabotage behavior hasa high degree of correlation (Reynolds & Harris, 2009). 
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When customers are dissatisfied with the service, some customers will have the retaliation service 

organizations, such as acts of sabotage, complaining behavior, cheating.  

H2: Customer dissatisfaction with service positively influence on the customer sabotage behavior.  

    Bitner (1992) pointed out that the service scenarios impact the behavior of customers and 

employees, including the customer/employee environmental awareness, emotional and 

physiological responses. Thesereactions lead to customers/employeesproduct different external 

behavior. Reynolds and Harris (2009) also pointed out that the service environment is an important 

factor to impact the sabotage behavior. If customers feel unhappy and fair with the service 

environment, they may have some sabotage behaviors. Therefore,  

H3: Customer dissatisfaction with service environment positively influence on the customer 

sabotage behavior.  

Service situational factor: fellow customer misbehavior 

Some study suggested that fellow customer misbehavior is an important factor that affects 

customer sabotage behavior(Moore, Moore &Capella, 2005; Reynolds &Harris, 2009). Lee and Allen 

(2002) pointed out that negatively customer interaction is the antecedents of customer sabotage 

behavior. Therefore, this study specifically focuses on the customer situation and explores the fellow 

customer misbehavior.  

H4: Fellow customer misbehavior positively influence on the customer sabotage behavior.  

Methods 

This survey was conducted using subjects to test the hypothesized. The predictor 

variables were customer service sabotage behavior, moral philosophy, dissatisfaction with 

services,dissatisfaction with service environment, and fellow customer misbehavior. 

Measurement items are used by seven-point Likert scale, (1) represents strongly disagree; (7) 
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represents strongly agree. Based on empirical research, this study selected retail services in 

Taiwan. In the customer service sabotage scale, we use the scale of Fullerton and Punj (2004). 

In the part of moral philosophy EPQ scale, we follow the study of Forsyth (1980). The 

measure of dissatisfaction with services and service environment and the field of customer 

sabotage behavior are used the scale of Reynolds and Harris (2009).  

 

Results 

According to analytical results, there are more female (56.8%) than male (43.2 %). Most 

of the respondents are 19~24 years old (22.1%), followed by 25~29 years old (21.7%); most 

of them have a college degree (54.5%). As for monthly income, 36.1 % of respondents are 

under $20,000(N.T.). 

From the results of our statistical, we can infer that the relationship between factors and 

their respective influence strengths are: the relationship between moral philosophy and 

customer sabotage behavior is significantly (βidealism= -0.151, t = -4.146***; βrelativism= 

0.128, t = 3.506***), H1a and H1b were supported. Dissatisfactionwith service is positively 

and significantly influence on customer sabotage behavior (β = 0.324, t = 8.278***), H2 was 

supported. Dissatisfaction with service environment is negatively and significantly influence 

on customer sabotage behavior (β = -0.243, t = -6.418***), H3 was no supported. Fellow 

customer misbehavior is positively and significantly influence on customer sabotage behavior 

(β = 0.097, t = 2.601*), H4 was supported. 

Conclusion 

In this study, we explore individual factor (moral philosophy), service situation factor 

(dissatisfaction with service and dissatisfaction with service environment), and fellow customer 

situation factor (fellow customer misbehavior). The results confirm that the moral philosophy, 

dissatisfaction with service and fellow customer misbehavior have a significant impact on customer 
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sabotage behaviors. However, dissatisfied of service environment have no positively significant 

impact on customer sabotage behaviors, but it has negatively significant impact on customer 

sabotage behaviors. There is a possible that customer who perceived a significant effect on services 

sabotage by service environment, but the result is to assume that the content does not match 

therefore test this assumption does not hold. Perhaps we need to explore the dimension of 

dissatisfaction with service environment detail and more ways.      

Limitations and Future Directions 

Despite the significant theoretical and managerial insights, the present study has the following 

limitations, which suggest avenues for future research. First, the present study examines mere 

antecedents of service sabotage behaviors. Some previous studies on service sabotage behaviors 

have confirmed the significant role of employees. Our study explores the service sabotage behaviors 

from the customers’perspective. There is another study that also suggests both the consumer and 

employees factors are important in service sabotage behaviors. Although this study discusses 

customer’s factors, there are still other factors that may influence service sabotage behaviors. 

Therefore, further research is required to examine to a greater extent the individual, environmental 

or organizational factors. In particular, it would be beneficial to analyze which dictate the proper 

motivation for some specific service sabotage behaviors in different service industries? In addition, 

the results of this study could not be generalized broadly for every retail service industry. However, 

increasing the number of categories of the survey web would be a positive step for generalizability. 
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Abstract 

Many firms suffer from high failure rates during collaboration because of organizational 

inertia and a lack of strategic flexibility in a dynamic collaboration situation. De 

factocollaboration refers to cooperation ―in fact‖ and ―in practice‖ and incorporates the 

hidden vulnerabilities of implicit controls and customization exploration. Here, we develop 

an integrated model that tests the various relationships among the antecedents of coactive 

dependence, contracting management, customization exploration, and the consequent 

insider‘s loyalty. Our results show that: (1) the explicit contract governs the economic 

relationship between organizations while implicit controls provide a softer and more flexible 

framework; (2) implicit control leads to insider‘s loyalty between the organizations, while an 

explicit contract is less effective in generating loyalty; and (3) insider‘s loyalty is affected by 

the perceived customization exploration of favour and face exchange by the collaboration 

partners. The findings yield new insights into de facto collaborative programs with regard to 

loyalty-building process. 

Keywords: Collaboration; Explicit; Implicit; Contracting 
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Introduction 

Without a doubt, collaborations between organisations big and small are a fact of life today, 

and they range in size, duration and flexibility. While it is true that attaining success in inter-

firm collaboration lies at the heart of corporate strategy, many firms fail at collaboratingdueto 

organizational inertia and a lack of strategic flexibility in the dynamic collaboration process. 

This occurs as leaders of businesses often ruthlessly seek to gain control rather than nurturing 

the collaboration into one which is mutually beneficial (Kanter 2000). Collaboration involves 

the improvement of existing capabilities and technologies to bring about cost reductions and 

standardization by enhancing the various types of capital, such as the social capital of 

relationship-building (KozaandLewin 1998). Essentially, successful dynamic collaboration 

depends on the quality of alliance relationship development. This paper sets out the model of 

a de facto collaboration and explores how organisations apply this mode of operation. As 

mentioned above, collaborations between organisations are evidently rare, and the vast 

majority of collaborations tend to be short term and rigid. Thus having one in a De Facto 

form is an extremely rare occurrence, yet the upsides of this collaboration are of great 

significance to organisations that successfully implement it. Some see willingness to 

corporate through mere trust as crucial in improved and innovative performance (Aalbers 

2010). Hence, the value of this paper lies in its exploration into this largely undocumented 

field and also examining how the corporate giants McDonald‘s and Coca-Cola Amatil have 

used this to their advantage. 

De factocollaboration 

Successful collaborations rely on many factors, one being the ability to achieve coactive 

dependence, the degree of which an organisation changes their product and marketing 



Paper Proceeding of EcomIT& GMB 2013               ISSN 2279-3712   

81 
 

 

strategies in order to appeal to their customers, or in other words, a firm‘s willingness to co-

operate with the collaborating partner. One way of enforcing formal coactive dependence is 

through contracting management, which contains the dimensions of the explicit contract and 

implicit control.Explicit contracting describes the use of the classical contract in written or 

verbal form, otherwise known asde jurecollaboration,or contracting by law. In a contracting 

situation, de jurerepresents the meaning of the legal binding of the contract, whilst de facto 

designates what happens in practice and at a psychological level.In contrast, another mode of 

cooperation is known asde factocollaboration, which refers to collaboration ―in fact‖ and ―in 

practice‖, a mode not defined by law. In contrast, (Bönte and Keilbach 2005). 

Implicit control, as one of the major variables of de facto collaboration, refers to the 

shared beliefs and norms between exchange partners that guide their behaviour to an 

acceptable or appropriate level (Porter et al.1998).In relational exchange, implicit control is 

based on the mutuality of interest that occurs over longer periods of time compared to 

discrete exchange norms (Noordewier et al. 1990). De facto collaboration allows for a 

flexible transfer of specific and commercially sensitive information, e.g., information about 

new products or service designs, new production processes or market developments, without 

the burden of writing and enforcing contracts. While de jurecollaboration, like research joint 

venture, is much more resource demanding than de facto collaboration,costs associated with 

de jure modes of cooperation may act as a threshold for firms, rendering thede factoform as 

an important mode of cooperation for innovation within the supply-chain. Firms in a supply 

chain with an intense development of new services and new markets (innovation dynamics) 

tend to have a higher expectation of their partners. The expectations are often in the form of 

customization exploration, including both favor and face exchanges.  

 

http://en.wikipedia.org/wiki/De_jure
http://en.wikipedia.org/wiki/De_jure
http://en.wikipedia.org/wiki/De_jure
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Research objective 

The objective of this study, therefore, is to answer two major questions: (1) What are the key 

antecedents behind de factocollaborations?  (2) Why do coactive dependence, explicit-

implicit controls and face-favor exchanges with an insider partner affect the development of 

insider‘s loyalty and the quality of the de facto relationship? Based on the answers to these 

two questions, we develop an integrated model that tests the various relationships among the 

antecedents of coactive dependence, contracting management, customization exploration, and 

the consequent insider loyalty. In order to yield new insights into the implementation of 

loyalty-building collaborative programs, we develop a model of dynamic collaboration in the 

context of the supply chains of the shipping terminal industry. The model is used to explain 

the nature and complexity of the behaviors in collaborative relationships. Essentially, we 

argue that the types of contracting management and various favor and face exchanges 

involved in the customization process contribute to the degree of insider‘s 

loyalty.Conceptual framework and hypotheses 

The underlying reason for the success of de facto collaborations is due to its ability to 

generate insider‘s loyalty. Insider‘s loyalty is defined as the strength of the relationship 

between the two collaborating organisations, and the reasons for its value is further explored 

later in the paper. We conceptualize a model of generating insider‘s loyalty through a De 

Facto relationship in the form of a ―Three Cs‖ framework, portrayed schematically in Fig.2. 

―Three Cs‖ represent the key elements behind insider‘s loyalty, namely Coactive dependence, 

Contractual management (explicit contract and implicit control), and Customization 

exploration (face exchange and favor exchange). We deliberate the conceptualization of the 
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proposed framework and the associated hypotheses by addressing the major dimensions 

behind mutual dependence, managed contract, and relationship-specific exchanges. 

Insert Fig. 1 about here 

Insider’s loyaltyInsider‘s loyalty is defined as the parties‘ intentions and their attitudes 

towards interacting with each other in the insider circle.Insider‘s loyalty is based on strong 

commitment with a long-term orientation between the exchange partners. Insider‘s loyalty 

results when exchange partners indicate commitment and fulfill their promises and 

obligations in the long term. This loyalty is pivotal to an organisation‘s success as it brings 

benefits such as economies of scale and increases chances of repeat cooperation. It has been 

found that many factors contribute to loyalty, namely, the key elements of the Three Cs 

framework. Insider‘s loyalty is affected by explicit contract and implicit control. The explicit 

contracts allow exchange partners to gain the same interpretation of the promises made to 

each other and accept the same contractual terms. The explicit contract sets out the principles 

regarding economic morality to which the parties agree, and defines the roles of each party in 

order to ensure procedural fairness. 

Coactive dependence From the above definition of coactive dependence as a firm‘s 

willingness to work together, control between the two parties is realized through bothformal 

(contractual) and informal (relational) mechanisms (Lao et al. 2011). Explicit contracting in 

the form of the classical contract has been common in most market transactions in which 

contract law covers most future contingencies. Most agreements governed by classical 

contracts tend to be self-liquidating and short-term. A typical example is routine purchasing, 

in which both parties are protected for defective goods via contractual remedies. Explicit 

contracts therefore incorporate adaptability features enforceable by a third party according to 

those contractual provisions and are subject to third-party arbitration to resolve 
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conflicts(Cannon et al. 2000). 

Cooperation between firms will lead to shared and shifting control of resources, which can foster opportunism (Milgrom and Roberts 1992) such 

as using confidential information privately, reducing efforts in joint tasks, and exiting from the relationship in an opportunistic fashion (Blumberg 

2001). Therefore, an explicit contract is commonly used to mitigate this risk. Contracting clauses motivate both partners to commit each other to 

“partial” control by the partner (Ghemawat 1991; Chung 1995).The more shared and shifting the control, the more contractual will be the clauses 

(Blumberg 2001). As such, we propose that: 

P1: Coactive dependence is correlated with explicit and implicit controls 

Favor and face exchanges Favor is defined as ―unilateral acts of giving that either 

reciprocates previously rendered or are given with expectations of direct reciprocation‖ (Blau 

1964). Equity in favor exchange is maintained by invoking the norm of reciprocity, which 

stipulates that people should reciprocate favor to those who helped them (Blau 1964; 

Emerson 1976; Homans 1958). However, receivers may still be willing to return more than 

they receive because of their social obligation (Flynn 2000).  

Face exchange involves the exchange of partner's respect, status, and moral reputation as 

the recognized by other partner inside a network of supply chain. A partner, apart from 

saving his face (perceived as his own credibility), tend to exchange his face with the other as 

the faces are perceived as individual symbolic capital, owing to the presence of a certain form 

of power. 

Favor exchange, such as gift-giving, is the practice of showing respect and consideration 

and of recognizing the status of the other partner and the strength of the relationship between 

the parties. Favor exchange also generates moral reputations and a good image, which 

strengthen partners‘ positions and exerts mutually coercive power on the parties. Face 

exchange involves exchange of favor to show recognition of friendship between exchange 

partners, hence establishing a better relationship.Both types of exchange are commonly used 

when partners are involved in conflict. 
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We view favor exchange as a process that magnifies commitmentand minimizes 

defensiveness. In this approach, the commitment to a relationship is regarded as one of the 

components of favor exchange development. Strong commitment can result in loyalty (Jones 

et al 2008). Thus, we posit that repeat usage of both face and favor exchanges can ultimately 

achieve insider‘s loyalty in the relationship (Wong and Chan 1999).As such:  

P2: Favour and face exchange is correlated with the level of insider‘s loyalty 

The behaviour and level of favour exchange and face exchange is affected by the level of 

coactive dependence, particularly if the exchange partner is the only one who can acquire 

relationship-specific adaptation in the market.Favor exchange brings both benefits and 

drawbacks to coactive collaboration. On the one hand, repeated favor exchanges and social 

interactions minimize the risk of uncertainty and the inflexibility of asset-specificity, 

therefore affording partners more incentive to share information and be flexible. Furthermore, 

the high level of mutual dependency leads the parties to engage in less conflict (Lusch and 

Brown 1996).Favor exchange also tends to reduce transaction costs(Wong and Chan 1999). 

These activities maintain harmony, reduce misunderstandings, and enhance behavioural 

solidarity,thereby smoothing contractual arrangements, building reputations, and increasing 

business opportunities. Liljander (1995) indicate that coactive dependence contributes to the 

development of favor exchange, in the context of concerns about relationship termination 

costs.Their relationship is predicted to be: 

P3: The level of coactive dependence is correlated with the use of face and favor 

exchange 

Contracting managementIf the environment changes over time, the remedies in the 

explicit contract may no longer be appropriate, in which situations implicit control is often 

used to adjust the partners‘ behavior and explicit contract (Bassett 2004). The existence of de 
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facto elements does not reduce the necessity of explicit contracts as a lack of any black and 

white legality allows space for chaos and uncertainty, hence it is important for implicit 

controls and contracts to co-exist (Aalbers 2010). Implicit control and explicit 

contracttherefore supplement each other and both are essential in building a healthy and 

comprehensive relationship. Implicit control may be regarded as the frontier of explicit 

contract. The preceding discussion leads to the following hypothesis: 

P4: Implicit control and explicit contracting is interrelated 

A good explicit contract should clearly specify the termination conditions, duration of 

contract, obligations, roles, technical knowledge, and the dispute resolution process and 

remedies of each party with respect to the product, services, and specific investment 

(Donaldson and Dunfee 1994; Van Buren 2000).  

Implicit control tends to promote a tie between the exchange partners and makes it 

difficult to break the relationship or for partners to switch to another partner, making services 

more individual and business transactions smother (Lusch and Brown1996). Ultimately, it 

ensures good performance and improves the quality of the relationship, especially when the 

environment is stable and information is certain. As such: 

P5: Explicit and implicit controls improve insider‘s loyalty 

Customization explorationUnderstanding how customization exploration concerning the degree of favor exchange is connected to the extents of 

explicit contract and implicit control provides additional insights into governing relationships. First, an explicit contract is essential in customization 

exploration. Gundlach, Achrol, and Mentzer (1995) suggested that “the greater the commitment by exchange partners, the greater the relational 

nature of the contracts. Such contracts involve an attitudinal commitment in which common identification or value congruence occurs.” This type 

of commitment may then strengthen the development of favor exchange (Lusch and Brown 1996). 

Second, face-exchange is implicit in nature as ―interaction is mediated through human 

actors, based on one‘s perceptions, beliefs, attitudes and behavior‖ (Miettilä and Törnroos 

1993). Face exchange tends to encourage higher levels of expectation from customers, who 
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may be too reliant on the supplier for bridging gaps in information and resource flows 

between the parties. 

 Although the explicit contract provides legal protection to both parties, it may also 

signal elements of mistrust which can jeopardise any future relationship (Batjargal and Liu 

2004). Moreover, it is nearly impossible to design a contract that is complete, explicit, and 

easily enforceable (Blumberg 2001). Most contracts are unable to cover all possible 

contingent situations(Al-Najjar 1995). Implicit controls, however, may encourage the 

exchange partners‘ cooperation in converting conflicting ideas to positions of mutually 

acceptable understanding (Wong 2001). In such a situation, each party draws on the other‘s 

merits to offset its own weaknesses, hence increasing the involvement of the relationship. 

Therefore, it is preferable for the exchange partners to foster both implicit controls and 

explicit contracting simultaneously in developing a relationship. Thisfurther enhancesface 

exchange(Wong and Leung 2001). Combined with the previous section with regards to 

explicit contracts, we propose that: 

P6: Explicit and implicit controls are correlated with use of face and favour exchange 

Discussion 

Generally speaking, the proposed model was supported by the empirical results. Our 

results show that an explicit contract ties suppliers and customers via an agreement 

while implicit control tends to tie both parties with mutual understanding. In addition, 

the explicit contract appears to govern the economic association while implicit control 

provides the norms. Furthermore, the results indicate that although implicit control 

leads to loyalty, an explicit contract does not directly do so. An explicit contract appears 

to have no significant association with face exchange, meaning that the relationship can 



Paper Proceeding of EcomIT& GMB 2013               ISSN 2279-3712   

88 
 

 

be well maintained if both parties follow the contractual agreement. However, when the 

environment is unstable, the relationship requires flexibility in the form of implicit 

control and favor exchange.  

In summary, insider‘s loyalty depends on several constructs. Firstly, the usage of favor 

exchange is expected to result in a long-term relationship characterized by loyalty. Secondly, 

explicit contracts and implicit controls that exist between the parties can lead to loyalty. The 

stronger the explicit contract and levels of collective belief, the higherthe level of loyalty. 

Thirdly, insider‘s loyalty is affected by exchange partners‘ perception of, or experience 

regarding, the previous relationship in terms of relationship customization, harmony, and 

financial benefits. A higher level of relationship quality brings stronger loyalty. 

Implications 

Successful collaboration is pivotal in all industries. A specific example is the shipping terminal 

industry, where keen global competition demands seamless collaboration in supply chain processes 

including shippers in the upstream and consignees in the downstream. The goal of the collaboration 

in the supply chain is to meet the needs of various partners with higher effectiveness and efficiency 

than other competitors. Effectiveness reflects the degree to which customer requirements are met, 

whilst efficiency indicates how scarce resources are used in achieving a given level of customer 

satisfaction. For example, high cost efficiency in coactive dependence on logistics may be one of the 

requirements by the shippers and consignees but they would also demand high quality in ensuring 

less shipping damages. Ideally, FCL (full container load) is the most efficient but not effective as LCL 

(less container load), which is more flexible in meeting customized requirements. To measure the 

overall performance of a supply chain, firms need to incorporate the service effectiveness of 

customization exploration in terms of the supply chain’s reliability and flexibility, measured by the 

extent of coactive dependence and favor exchanges in our framework which is shown in next 

section. 
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Conclusion 

Although the impact of managed contracts and favor exchange was examined in this research, the 

lengths of the contract and of relationships between exchange partners were not measured. Future 

research could investigate whether, for example, the length of the explicit contract influences the 

longevity and quality of the relationship should be carried out to examine how contracts and favor 

exchange affect the long-term orientation of relationship. 

Many supplier-customer collaborations aim to obtain insider‘s loyalty because it requires 

a stable relationship for both parties to realize the long-term benefits. If customers desireto 

maintain a relationship, we would expect them to becompany loyal (Evanschitzky et al. 2012). 

Most investigations of such collaborations have tended to examine only a single dimension of 

the relationship, either the aspect of sharing resources or of performing co-opetitive activities, 

but not to empirically test the simultaneous links between insider‘s loyalty and its antecedents. 

To address this deficiency, this study has proposed an integrated model to show how the 

antecedents of coactive dependence, contracting management, and customization exploration 

affect the consequent insider‘s loyalty. The major outcome of the study is to provide 

academics and practitioners with a new dynamic tool integrated framework in understanding 

and implementing effective insider‘s loyalty strategies. 
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Fig.1The ―Three C‖ model of insider‘s loyalty 
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“A woman is like a tea bag - you can't tell how strong she is until you put her in hot water.” Eleanor 

Roosevelt. 

In the above context, and the globalized setting we live in, women need to assert their role and 

position positively. Especially, In India, where women are still facing obstacles due to a male-

dominated culture and various other stressors/ biases. Though, Indian women are slowly getting 

recognition and empowerment in various avenues, complete liberation is still miles away, even in 

urban and cosmopolitan areas like Mumbai.  
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Introduction: 

 

“A woman is like a tea bag - you can't tell how strong she is until you put her in hot water.”  

In the above context, and the globalized setting we live in, women need to assert their role and 
position positively. Especially, In India, where women are still facing obstacles due to a male-
dominated culture, various biases and stressors from the society they come from.  
 
Till date, the Indian society celebrates the birth of a male child with pomp and pride, but looks at the 
birth of a girl child with deep sympathy and regret. Although, India has always been blessed with 
remarkable women but the society oscillates between deep respect and brutality in word and deed for 
and against women. Still, Indian women are slowly getting recognition and empowerment in various 
avenues. However, complete liberation is still miles away, even in urban and cosmopolitan areas like 
Mumbai. 

 
The Indian women have been through a rollercoaster of changes for centuries. In mythology she was 
and still is projected as a goddess. While in the ancient times she had an equal status with men, in 
the medieval times she suffered discrimination and contempt through the practice of Sati, Jauhar, 
Purdah and the Devdasi system of life. Finally, in the so-called modern and reformed era of the Indian 
society, she is still battling evils like child marriage, sexual assaults, acid attacks, dowry deaths, 
female infanticides, foeticide, incest, domestic violence, and young girl trafficking.  
 
Experts suggest that the above listed crimes against women in India are just a tip of iceberg. In rural 
areas, “women continue to have little say over their lives. They have practically no access to finances, 
land, inheritance rights, education, employment, justice, healthcare and nutrition.”

2
GulshunRehman, 

(Adviser at Save the Children UK) stated: 
 

In India, women and girls continue to be sold as chattels, married off as young as 10, burned alive as a 

result of dowry-related disputes and young girls exploited and abused as domestic slave labour. 

 

The above view holds true to this to date and time in modern India. Vice-President of India, M Hamid Ansari 

“called for elimination of all forms of discrimination against women if the overarching national objective of 

becoming a progressive, prosperous and modern country is to be achieved.”
3
 Specialists from various fields 

who discuss women issues often state that change from within, is the key to transform any biased society. 

Also, stereotyping against women must be broken to clear the mental block against women.
4
 The section 

below will discuss the significance of the research issue briefly. 

Significance of the research issue: 

According to a global poll conducted by Thomson Reuters, India is the fourth most dangerous country in the 

world for women, and the worst country for women among the G20 countries. The poll further suggests that 

                                                           
2 India is fourth most dangerous place in the world for women: Poll 

3 Remove bias against women, Indian Express, 2013 

4 Violence against women, Times of India, 2012 
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South Asia is the most dangerous region for women in general. India is only a little better than the war-

ravaged Afghanistan and Congo.
5
 Following statistics state the current position and status of women in India:

6
 

 Crime against women has actually increased by 29.6 per cent between 2006 and 2010. 

 One-third of women between 15 and 49 years have experienced physical violence, while around one 
in 10 have been victims of sexual violence. 

 India’s gender inequality index value places it at a lowly 129 rank of the total 149 countries. 

 Child sex ratio has declined by 13 points from 927 in 2001 to 914 in 2011. 

 It is projected that by 2020, there would be 28 million to 31 million surplus males in 35-51 age group 
leading to grave security implications. 

 Violence against women, and the huge publicity generated by the Nirbhaya rape case is 
threatening India's $17.7 billion tourism industry. However, the government denies any fall off 
in tourism.

7
 

 

The unflattering irony for India is that “a country where women make it to the top political positions – E.g. 

President PratibhaPatil, LokSabha Speaker Meira Kumar, ruling Congress chief Sonia Gandhi and leader of the 

Opposition in the LokSabhaSushmaSwaraj… Yet there are women deprived of their basic right to be born.”
8
 

After Independence the Constitution of India gave equal rights to all citizens of the country. However, 
even today one cannot say that all women in India enjoy equal rights with men in all matters. Listed 
below are the reasons for the same:

9
 

 Customs and traditions prevalent for centuries 

 High percentage of illiteracy  

 Ignorance of rights 

 Patriarchal Society 

 Economic system 

 Acceptance of the theory of Karma or fatalism 

 Unchecked male domination in all walks of life. 

 

This research study aims to examine the major biases and stressors of working-women in India under the 

volatile conditions and circumstances they live in. 

Research Objective, Questions & Participants: 

The objective of this research is to examine major biases and stressors for workingwomen in the metropolis of 

India and how it affects their lives and performance. The research inquiry was participative in nature with an 

intention to explore possible recommendations to alleviate the above-mentioned issues. 

The research data was gathered through conversations (formal and informal), which were participatory in 

nature. The formal research conversations were conducted in the English language.  The additional research 

data was collected through observations, survey, and brief interviews. The research participants were in the 

                                                           
5 India is fourth most dangerous place in the world for women: Poll 

6 Remove bias against women, Indian Express, 2013 

7 High profile rape threaten India’s tourism business, Yahoo News 2013 

8 India is fourth most dangerous place in the world for women: Poll 

9
 Essay on the role of women in India 
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age group of 25 – 55 from the cosmopolitan cities of India. All conversations have received approval from the 

research participants and act as a primary source for data collection for this study. 

The following research questions form the bedrock of this research study: 

 

 What are the major biases and stressors for working women in India?  

 How do biases and various stressors impact the life of working women in India? 

 Suggest recommendations/ solutions to combat the above issues faced by women? 
 

Findings: 

According to Women of Tomorrow, Indian women are the most stressed in the world today as 87% of 
Indian women said they felt stressed most of the time, and 82% stated that they had no time to relax. 
The survey pointed out that women in the age range of 25 to 55, who have to balance their careers 
and obligations at home feel most stressed. 

The key finding of this survey was that though modern India has career opportunities for women, but 
family and social expectations for women are still rooted in archaic traditions. The Indian women feel 
most stress conforming to the paradigm of the “ideal wife/ daughter/ mother.” 

Based on the research conversations and data collection, following key themes have emerged from this 

research study: 

 Traditional concept of women’s role & Conservative Outlook  

 Favoritism & Organizational Politics 

 Poor Travel Security, Weak Law System & Inept infrastructure to support the growth 
of women 

 Health Problems 

 Lack of Motivation 

Listed below is a brief explanation of the above-mentioned themes from the research data collection 
and analysis: 

 Traditional concept of women’s role in Indian society: Indian women are mostly stressed out 
because they have to balance the antiquated traditions of family life and at the same time they have 
to compete fiercely in their jobs to be successful. The northern regions of India rarely support a 
professional work environment for women, and the work flexibility is limited, which is a deterrent for 
women. All in all this hampers the professional growth of women workforce. 
 

 Favoritism& Organizational Politics: Women employees state that male employees get 
promoted and supported by their male bosses more easily, as compared to females. In 
addition, many times, promotions are based on favoritism rather than skills, knowledge base 
or experience of candidates.  

 Poor Travel Security& Weak Law System, Infrastructure: Weak infrastructure, poor governance of 
the state to combat crime and violence against women makes concerns for security a major stressor 
for working-women in India. 
 



Paper Proceeding of EcomIT& GMB 2013               ISSN 2279-3712   

98 
 

 

 Health Problems: Due to aforesaid stressors and biases many a times women go into depression, 
hypertension, weight increase, low performance at work, and irritation. Such mental and physical 
problems strain everyday relationships with friends, family and colleagues. 
 

 Lack of Motivation: Another side effect of the biases and stressors on Indian working-women is the 
lack of motivation. This leads to unhappy workers, as the work - home environment is not conducive 
for growth, and hard work. Since, the person is not respected or appreciated for their efforts. 

 

Recommendations: 

Based on the analysis of the research conversations and data collection, following recommendations have 

emerged from this research study: 

 Change in Mindset:  It is the mindset that needs to change, which is a little tough in country like India. 
Experts who discuss women issues have often mentioned this point, however, not much progress has 
been made in this arena. Corporates and Families must not stereotype women in a nutshell.   The 
need of the hour is to change the mindset of the society in a way that it positively redefines the role 
of women for today and tomorrow. In addition, greater emphasis needs to be placed on the idea of 
equality between both genders. 
 

 Robust Human Resource Department: Creating a strong human resource network can help in 
strengthening the position of working women in India. Emphasis needs to be given to hire and train 
the right people to manage resources. In addition, allowing women to work from home may be a 
huge stepping-stone to retain talent and optimum efficiency. 

 

 Women Education Training Cell/ Women Task Force: A training and education cell that 
coaches the populace on the changing role of the Indian women at large is of critical 
importance at this developmental phase of India. In addition, there is a need for a women task 
force to ensure that women workers are treated fairly. A team of highly placed moral 
individuals in every company or organization could ensure that this is done in the most 
effective manner. 

Conclusion: 

 

Though India is progressing at a global level economically, we as a nation are still far behind, when it 
comes to caring for our women citizens. High expectations from women without providing them with 
adequate resources take a toll on the emotional, physical and mental capabilities of the fairer sex. As 
a society we need to change the legal and cultural framework of the nation for which, the onus is on 
each one of us, to ensure that women are cared for, and honestly respected all over. Helping women 
overcome bias and various stressors of life would benefit the nation retain key talent. Negligence in 
the above domains will surely limit the possibilities of a progressive India. 
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ABSTRACT 

 

E-business is the electronic version of business which relies on the internet. To attract customers on the 

web, it is very important for the vendor to provide the information in a better way than their competitors. Web 

usage mining is the subset of web mining, which works with the extraction of interesting knowledge from the 

World Wide Web (WWW). Web usage mining can be used to enhance the attractiveness of a website, in terms of 

content and structures. To mine the interesting user pattern from the enormous data, we can utilize the web 

usage mining techniques. There are several techniques exist to do the extraction of usage pattern. In this survey, 

we have investigated techniques which use clustering and classification algorithms.Web usage mining (WUM) 

algorithms are discussed and their relative evaluations are also presented in the survey.  

Keywords – E-business, Web usage mining, Clustering, Classification 
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A SURVEY ON WEB USAGE MINING TECHNIQUES 

 

 

1. Introduction 

Internet becomes a popular media for the business people. During the evolution of internet, no one thought 

that the internet will reach the highest position among the digital medium. Today millions of domains are exist 

in the internet. This result shows clearly shows the growth of the internet. When we talk about the database, web 

is also a database, it is a distributed database, data are hidden, and it means data are stored in deep web[1]. 

Ordinary retrieving methods are not possible in these kinds of data storages. Data mining is the knowledge 

discovery and specialized retrieving technique from the huge amount of data.  

 

Figure 1- Country wise Domain Registration (only for 16 Countries) 

The Figure 1 shows the graphical representation of first 16 countries having more domains in the world. 

The data has been taken from the site www.webhosting.info as on date 25.2.2013[2].E-business is the electronic 

version of business which runs on internet. Buying and selling activities are happening through internet. A small 

vendor also needs the support of internet to run his business. This is the main reason for the growth of internet. 

Lot of websites are there for selling the product and giving suggestion to the customer to buy a particular 

product. 

Competition is the constant word in the world, which gives new idea for a person to present himself as 

unique. In this scenario, E-business needs the help of data mining techniques to promote the buying and selling 

activities. Web mining is the subset of data mining[1]. In web mining, we have three categories web structure 

mining, web content mining and web usage mining. We are concerned with web usage mining (WUM). WUM is 

used to discover interest patterns which can be applied to many real world problems like improving the 
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presentation of website, better understanding of the users behavior and product recommendation. We have three 

major categories of pattern extraction and they are Association rule, Clustering and Classification In this survey 

we have presented WUM techniques implemented using clustering and classification. The following section 

shows role of WUM and other sections analyze the clustering and classification techniques.  

2. Role of WUM 

WUM helps to determine frequent access behavior of the users, needed links can be identified to improve 

the overall performance of future access[3]. 

It provides detailed feedback on user behavior providing the website designer information on which to base 

redesign decisions. 

It can be used to do statistical research about the users / customers for the site[3]. 

It can be used for performance evaluation for the company / organization[3].  

It is usually an automated process whereby web server collect and report user access patterns in server 

access logs.  

It can also provide patterns which are useful for detecting intrusion, fraud, attempted break – ins etc. 

 

 

 

 

 

 

 

Figure 2- An Illustration of Pattern Extraction 

The figure 2 illustrates the method of WUM. Data collected from web log data are pre processed and if it is 

necessary it will be transformed into correct form and given as an input to the pattern extraction. WUM is the 

type of web mining activity that involves the automatic discovery of user access patterns from one or more web 

servers. Organizations often generate and collect large volumes of data in their daily operations. Most of this 

information is usually generated automatically by web servers and collected in server access logs[ ]. 

3. Web Log  
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Figure 3 - Types of Web Log 

Web log are plain text files which records activity of the user. The figure 3 shows the types of web log. 

Web server – The common place to store the usage data and the primary source of data for web usage 

mining that are collected when users access web pages. 

Web proxy server – Primarily used for security purpose. A Web proxy acts as an intermediate level of 

caching between client browsers and Web servers. Proxy caching can be used to reduce the loading time of a 

Web page experienced by users as well as the network traffic load at the server and client sides[4 ]. It takes 

request from the user and passes it to the web server and vice versa. 

Client Log - When user surfs the website, some data will be stored about the activity within the client for 

the future use of the client or by the web server. 

The log files are raw information and don‘t represent a structured, complete, reliable and consistent data[4]. 

The pre processing of data is necessary before the pattern extraction.Web data are semi – structured [5]. It 

contains mixture of much kind of data, so it is very noisy. It is necessary to give pre treatment to carry on a 

unification transformation to those databases. Unwanted data like log image entries and robot assesses can be 

cleaned at this stage and cleaned data will go as an input for the extraction process. The Figure 4 shows the web 

server log file collected from Microsoft IIS server 7.5.  
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Figure 4 Web Server Log file 

Each line in the web server log file represents one request and it is called as a hit. If a visitor requests an 

HTML page which contains four images, five lines will be added to the log (one for the page and four for the 

images). 

Each line may include some or all of the following information: 

Client IP address, User name, Date, Time, Service and instance, Server name, Server IP address, Time 

taken, Client bytes sent, Server bytes sent, Service status code (A value of 200 indicates that the request 

was fulfilled successfully.), Windows status code (A value of 0 indicates that the request was fulfilled 

successfully.),Request type, Target of operation, Parameters (the parameters that are passed to a script) 

4. Clustering Algorithm 

Clustering is the process of grouping observations of similar kinds into smaller groups within the larger 

population[6 ].  It is similar to classification and is employed to fragment the data. Unlike classification, 

clustering models fragment data into groups that were not previously defined. It is useful for discovering hidden 

data. if there are many cases and no obvious groupings, clustering algorithms can be used to find natural 

groupings[1]. 

Clustering is the subject of dynamic research in different fields such as statistics, pattern recognition and 

machine learning [6][7]. It is unsupervised learning of a hidden data concept. The following are the major 

classification of clustering. The following Table 1 shows the research done so far using clustering techniques 

and the following section analyze all the research. 
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Data clustering is under vigorous development and is applied to many application areas including business, 

biology, medicine, chemistry, etc. Owing to the huge amounts of data collected in databases, cluster analysis has 

recently become a highly active topic in data mining research [8][9]. 

Table 1 – Research based on Clustering Approach 

Author Name Method year 
Paola Britos, Damian 

Martinelli, 

HernánMerlino, 

Ramón Garcia-Martínez 

Self Organized Maps 2007 

MehrdadJalali, Norwati 

Mustapha, Ali Mamat, 

Md. 

Nasir B Sulaiman 

Graph Partitioning 2008 

KobraEtminani, 

Mohammad-R. 

Akbarzadeh-T, 

NooraliRaeejiYanehsari 

Ant – based 2009 

N. Sujatha, K. Iyakutty 
K-mean with Genetic 

algorithm 
2010 

K.Poongothai 

M.Parimala, Dr. 

S. Sathiyabama 

EM – C fuzzy means 

algorithms 
2011 

K.Suresh, 

R.MadanaMohana, 

A.Rama Mohan Reddy 

FCM Algorithm 2011 

G.Sudhamathy, 

C.JothiVenkateswaran 
Matrix based Fuzzy 2012 

 

4.1 Self Organized Map ( SOM ) 

The Research have presented the use of SOM, a kind of artificial neural network in the process of web 

usage mining to detect user‘s patterns[10]. SOM is a neural network model for analyzing and visualizing high 

dimensional data. It is often used in the fields of data compression and pattern recognition. It is a time 

consuming algorithm and will be affected by scalability of network. Number of neurons present in the mapping 

is directly proportional to the computational time. Mapping can result in divided clusters and it requires that 

nearby points behave similarly. 

4.2. Graph Partitioning 

Authors proposed an approach for modeling user navigation patterns. They have used undirected graph 

based on connectivity between each pair of the web pages and also proposed formulae for assigning weights to 

edges of the graph[ 11]. Generally Graph partitioning method represents problem as a weighted graph and it is a 

partition graph so that parts have equal vertex weight and weight of edges cut by part boundaries is small. The 

accuracy will be low as it uses edge – cut model. 
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4.3 Ant – Based Clustering 

The work applied ant – based clustering algorithm for pre processing of web log and extract frequent 

patterns and displayed in an interpretable format[ 12]. The Ant – based clustering are based upon the brood 

sorting behavior of ants. It requires a number of different parameters to be set, some of which have been 

experimentally observed to be independent of the data. Operations are based on similarity and on the density of 

the patterns distributed within the grid and could be picked, transported and dropped by the agents local vicinity. 

Moreover it requires more time to execute and result is also limited as it works through grid. 

4.4 K-Mean with Genetic Algorithm 

The research proposed a method to improve the web sessions clusters quality from k-means clustering with 

Genetic Algorithm (GA). The technique is an accelerated k-means algorithm and it is used to improve the 

quality of clusters [13]. The drawback is that the performance of the method in cluster refinement. GA is 

randomized search and optimization techniques guided by the principles of evolution and natural genetics. The 

method suits well for un supervised learning. 

4.5 Expectation Maximization (EM) – C Fuzzy means Algorithm 

The proposed work is an initial effort to patch up some of the weaknesses of the conventional web log file 

analyzers. Em is a model based approach to solve clustering problems [ 14]. It is an iterative algorithm that is 

used in problems where data is incomplete or considered complete. Combination of EM and fuzzy c means 

algorithm will classify the data into the number of clustered desired. 

4.6 Improved Fuzzy C means (FCM) Algorithm 

Authors found a new model of improved FCM algorithms to perform clustering of web data. The research 

shows that the approach was used for efficacy contained a hard clustering of the web data set and as the analysis 

shows each of the clusters seem to contain observations with specific common characteristics and improve the 

algorithm efficiency [15]. 

4.7 Matrix based fuzzy clustering Algorithm (MBFCA) 

The author worked out an approach for the effective discovery of web user clusters and web page clusters [ 

16]. The research shows that the web source data are transformed into web fuzzy matrix which is suitable for 

web clustering. Finally a fuzzy clustering method is applied on web fuzzy matrix to obtain the clustering results. 

5. Classification 
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Classification is one of most important data mining function that assigns items in a collection to target 

categories or classes [6]. It is a supervised learning method and processing and evaluation will depend upon the 

target. Many techniques have been developed in the past such as Decision tree, Bayesian network, K – nearest 

neighbor and fuzzy neural network. The following table shows research work performed using classification. 

The following table 2 shows the research work carried out using classification approach. 

Table 2 – Research based on Classification Approach 

Author Name Method year 
Fang Yuan, Huanrui Wu, 

Ge Yu 
Fuzzy Neural Network 2004 

Mahdi Khosravi, 

Mohammad J. Tarokh 
Naïve Bayesian  2010 

N.Suguna, K.Thanuskodi 

K – Nearest Neighbor 

Classifiers using 

Genetic Algorithm 

2010 

K. R. Suneetha, R. 

Krishnamurthy 
Decision Trees 2012 

A.K.Santra, 

S.Jayasudha 
Naïve Bayesian  2012 

 

5.1 Fuzzy Neural Network (FNN) 

The research found a classification model which uses fuzzy and neural network techniques to classify users‘ 

surfing web data stored in the web log [17 ]. FNN is a hybrid method and it works well if it is planned well.  

Fuzzy system demand linguistic rule and as we know neural networks should be trained well with the 

observation. The accuracy of the result of this method will be low because of its hybrid nature. 

5.2 Naïve Bayesian 

The first research work found a method for dynamic mining of users‘ navigation pattern [18 ]. The second 

work found a new classifier for the extraction and compared the proposed research with the decision tree 

algorithm [19]. Generally naïve bayes classifier is based on bayes‘ theorem with strong independence 

assumptions. It is a best supervised learning classifier among other techniques for fixed size network. Scalability 

is one of the issue for the method.  

5.3 K – Nearest Neighbor (KNN) Classifiers using Genetic Algorithm 

KNN needs high memory usage and more time for classification and accuracy will be low in complex 

decision region [20]. To overcome the problem the author combined GA to improve its classification 

performance. GA trained with only k-neighbor samples.  

5.4 Decision Tree 
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The proposed model preprocessed the web data and classified it using an enhanced version of decision tree 

algorithm [21]. Decision tree require some knowledge of quantitative or statistical experience to complete the 

process accurately. The major disadvantage of this method is its unsuitability for estimation of tasks to predict 

values of a continuous attribute. It requires more analysis than other analysis method and slow down the 

decision making process. 

6. Conclusion 

Customer behavior is vital for an organization to improve the way of delivering information to attract them 

to their website. Analysis of significant information will be helpful for organization to develop their webpage 

more effective through WUM. WUM is the gift for the E-Business. Clustering and Classification techniques are 

the foundation for making website with intelligence. The main goal of this paper is to study the existing 

techniques implemented with clustering and classification algorithms. The further study will lead to do a new 

automated web usage mining technique for web page classification and pattern extraction. 
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AN INFORMATION-BASED APPROACH  TO VIDEO COMMUNICATION   

Video information plays a major role in today's communication. Due to its high raw bandwidth, 

however, efficient compression is needed, accounting for the characteristics of the source and the 

user. The approach developed in this work is based on the statistics of typical video streams. The 

main observation is that events of recent history are likely to repeatedly appear in the future of the 

video sequence in the same areas where they have previously appeared. If not similarly repeated, 

they are likely to appear as transformed versions of previous details. Accordingly, frames of the 

video sequence are studied for training codebooks, representing the recent localized history of the 

data stream. These codebooks can be readily used for encoding the next frames of the sequence. It 

is shown that most of the details are successfully encoded by relatively sparse codebooks. Only few 

details require additional data, which can be usually encoded using codebooks of adjacent areas of 

the video frames possibly after rotation or scaling. Experimental results indicate a high compression 

ratio with minimal distortion. Based on its performance, it is suggested that this approach to video 

coding be integrated into presently available communication methods.   

Keywords – Codebooks, Image Compression, Video Statistics      
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AN INFORMATION-BASED APPROACH  TO VIDEO COMMUNICATION    

ABSTRACT.  Video information plays a major role in today's communication. Due to its high raw 

bandwidth, however, efficient compression is needed, accounting for the characteristics of the 

source and the user. The approach developed in this work is based on the statistics of typical video 

streams. The main observation is that events of recent history are likely to repeatedly appear in the 

future of the video sequence in the same areas where they have previously appeared. If not similarly 

repeated, they are likely to appear as transformed versions of previous details. Accordingly, frames 

of the video sequence are studied for training codebooks, representing the recent localized history 

of the data stream. These codebooks can be readily used for encoding the next frames of the 

sequence. It is shown that most of the details are successfully encoded by relatively sparse 

codebooks. Only few details require additional data, which can be usually encoded using codebooks 

of adjacent areas of the video frames possibly after rotation or scaling. Experimental results indicate 

a high compression ratio with minimal distortion. Based on its performance, it is suggested that this 

approach to video coding be integrated into presently available communication methods.   

1. INTRODUCTION Using today's communication technology, a significant part of human interaction 

is based on transmitted data, voice, images and video streams over communication channels - 

landlines and wireless.  Some of these communication links and storage systems are also becoming 
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essential tools for electronic commerce and markets such as the worldwide web system [1].  This 

increasing amount of information transmitted via band-limited channels has to be handled 

efficiently to avoid congestion in the network service. Information compression is thus becoming an 

inherent part of most multimedia networks, with the goal of allowing nearly lossless reproduction of 

visual and video information despite a significant reduction in the transmitted data rate.  The main 

part of the multimedia stream is images and video, which typically contains more than 90% of the 

transmitted data. In many situations, however, the inherent redundancy in images and in particular 

image sequences is relatively much higher than in speech. In fact, for many sequences, the 

differences  

ICRD 2013 4  

between consecutive frames are often very minor. For example, in the case of video communication 

such as in video conferencing, where commonly the source image comprises head-and-shoulder 

information, the inherent redundancy is very significant. Another situation is in e-commerce where a 

product is shown from different angles. Under such conditions, where the background remains 

almost unchanged and the major relevant information relates to localized limited changes, improved 

techniques may be used for multimedia transmission.  It is known that better compression might be 

available if additional information related specifically to the source of the transmitted data is 

considered. Usually this was done by developing a model for the information source and coding the 

parameters of the model instead of the raw information. The source of data in speech, the human 

voice, has been described by many models. The digital facsimile can be also considered as based on 

modeling the scan of a typical printed page, where short sequences of black and some longer 

sequences of white are more common than other combinations. In the area of image coding, 

however, it is generally agreed that images are not created by a well defined source and thus lack 

common characteristics. Such models as exist in the image processing area rely on general 

assumptions like spatial high correlation, as used in the Markov process model. There are other 

models related to the influence of blurring and defocusing, for example, but not many attempts 

have been made to model image sources, except perhaps a few works related to the human face as 

consists of several moving objects [2]. These models are of limited use.  The basic assumptions, even 

though stated as general as possible, do not fit into many images, and by their very nature do not 

rely on information related directly to specific applications for which the visual communications 

system is designed. A review of more sophisticated approaches to image coding is “Second 

Generation Image-Coding Techniques” by Kunt et al. *3+ with regard to still images. One of the 

emphases in this review is on coding edges as an important feature of the visual information. A 

similar approach to coding of oriented edges is reported also in [4] for the case of low bit-rate 

coding. Those methods are based on decomposition of the sequence into several bands [5], [6], with 

various techniques applied to different bands. This approach of subband decomposition is in 

accordance with many findings related to the basic structure of the human visual system, where 

cells and groups of cells are sensitive to limited spatial-frequency bands, and are likely to be parts of 

different processing mechanisms of the human pattern recognition systems [7]. Accordingly, a need 

exists for a coding system that encodes and communicates at a lower bit rate and uses information 

about the specific characteristics of the source, the viewer, and the visual system, to reproduce the 

information with minimal distortion. In this paper a new approach is introduced based on the above 

principles and motivation.   
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2. THE MODEL  The model used in this study assumes specific properties related to the nature of 

multimedia streams. In particular, the main assumption is that changes or events of recent history 

are likely to repeatedly appear in the same area of the image where they have previously appeared. 

If not similarly repeated (up to allowed  

 5  

distortion), they are likely to be encoded as transformed versions of previous details [8]. 

Furthermore, if a specific event cannot be matched accurately according to coarse partitioning of the 

frame, a more refined description can be used [9]. According to this model a group of frames is 

divided into blocks and sub-blocks as shown in Figure 1.      

Figure 1.Blocks and sub-blocks. Each block and sub-block contains 4 consecutive frames.   

In this figure an image is divided into sub-blocks or vectors of 4x4x4 pixels, i.e., sixteen vectors 

comprise a block. Typically, an image is divided into at least 25 or 36 blocks, each of them plays a 

localized role in the compression of the information. Based on the above assumptions and structure, 

the proposed system is presented in Figures 2 and 3.   
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Figure 2. Block diagram of the first stage of the system. Localized codebooks (CB) are trained by the 

recent history of the sequence, and then used to encode the next frames. D indicates Delay, and Q 

represents Quantizer.   

In the first stage of the process (Figure 2) the blocks of the image after Image Partition are used for 

training localized codebooks (CB) [10]. These codebooks are based on the recent localized history of 

the sequence, thus contain significant information that can be readily used for quantizing the next 

frames of the sequence. The Delay (D) is needed to allow updating of the codebooks before 

quantization (Q).   

 7     

Figure 3. In the second stage of the system, adjacent localized codebooks are searched for best 

match, using – if required – Transformed (T) versions of codewords. CB, D and Q are as indicated in 

the first stage.    

An illustration that indicates the size of the localized codebooks is shown in Figure 4. This example 

relates to a sequence of head-and-shoulder (Miss America), which represents a typical tele-

conferencing interaction. In this illustration, codebooks of the background are small in size (indicated 

by dark grey and black), while codebooks of active areas like the head, and in particular the eyes and 

the mouth, are larger (light grey and white).   

ICRD 2013 8   

Figure 4.Example of the size of the codebooks used in the basic level of the encoder. There are 9x9 

blocks in this example (head-and-shoulder scene of Miss America, see next figures), where the grey 

level of each block represents the number of code-words used. The dark areas use small size 
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codebooks, brighter areas use larger codebooks. The maximum number of codewords in a codebook 

here is 512 (white).     

Figure 5. Reconstructed frame based on vectors found in localized codebooks, as shown in the block 

diagram of Fig. 2. Black areas were not encoded properly in this stage and are searched for best 

match in adjacent codebooks in the second stage (Fig. 3).   

Most of the sub-blocks (vectors) of each block are adequately encoded in the first stage by relatively 

sparse codebooks, with up to 512 code-words in the illustrated example. Some of the vectors, 

however, as shown in Figure 5, require additional attention due to distortion above a pre-

determined threshold. These vectors are shown in the example of Figure 5 by black areas. Usually 

most of these blocks can be encoded using adjacent codebooks as shown schematically in Figure 3. It 

is assumed that these vectors refer to motions which have crossed the borders of their block 

(codebook) thus can be found in one of the adjacent codebooks, possibly after Transformation (T) of 

rotation or scaling. The model has several parameters. In terms of history, two parameters relate to 

the duration of the history used, and to the typical duration of each movement, respectively. The 

latter also determines the minimum expected delay of  
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the system. A localization parameter relates to the size of areas considered as likely to contain 

repeated motions during the time period defined as history. In the next stages of the system, a 

refined process is carried out with regard to those areas that  were not encoded adequately in the 

first two stages. Usually only very small number of vectors require this additional process. A 

pyramidal approach that can be adopted here may introduce additional parameters, mainly the 

factor by which the size of the blocks is changed between adjacent levels of the pyramidal 

representation.   

3. IMPLEMENTATION   

The system was implemented according to the structure illustrated in Figures 2 and 3 with three 

pyramidal levels. The length of the history used for training the codebooks was of one second, with 

delay of 4 frames (about 1/10 of a second). To avoid the need to transmit the codebooks to the 

receiving end, the recent history of the transmitted sequence was used for training also the 

receiver's codebooks so that the same codebooks could be created at the remote receiver, thus only 

an index representing each codeword was transmitted via the transmission line.       

Figure 6. Original (left) and reconstructed (right) frame from the sequence Miss America, using a 

global codebook with 2x2x4 blocks. The compression here is 14:1.  
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Typical results are shown in Figures 6-9. To afford comparison to previously proposed algorithms, a 

three-dimensional vector quantization with one global codebook is used in the example of Figure 6. 

In this example, small vectors of 2x2x4 pixels were used obtaining high quality results at a 

compression ratio of 14:1. Increasing the size of the vectors to 4x4x4, still with a global codebook, 

improves the compression without significant loss of quality: in Figure 7, the same quality is 

obtained at a compression ratio of 62:1. In comparison, the new approach is presented in Figure 8.       
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Figure 7. Original (left) and reconstructed (right) frame from the sequence Miss America, using a 

global codebook with 4x4x4 blocks. The compression here is 62:1.       

Figure 8. Original (left) and reconstructed (right) frame from the sequence Miss America using 

localized codebooks with 4x4x4 blocks. The compression here is 100:1.    
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4. CONCLUSIONS This paper has presented an information-based approach to video coding using 

localized history of the sequence as a training set for its next frames. In addition to the quality of the 

resuls, the implementation of this approach can be systematically organized in a parallel manner by 

its very nature since localized codebooks are created for each block and searched for independently. 

It should be noted that even for communication by serial machines, reduced complexity is achieved 

by processing of many small codebooks instead of a combined one. This approach resembles the 

technique described in [12, 13], however, here the codebooks and the vector quantization process 

are localized, thus providing both higher quality and more efficient results. There is also a major 

difference when compared to the popular MPEG system in both the use of history and in its 

applicability to additional components of the multimedia stream. Based on its performance, it is 

suggested that the new localized approach to video coding be further analyzed and integrated in 

presently available methods [14].   
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“USERS' PERCEPTION TOWARDS USABILITY AND AESTHETICS DESIGN OF 

TRAVEL WEBSITES” 

 

 

 

ABSTRACT-  

USABILITY AND AESTHETICS DESIGN HAVE BEEN THE MAIN SUBJECT OF INTEREST IN 

MANY STUDIES IN HUMAN-COMPUTER INTERACTION FIELD. THE PURPOSE OF THIS 

RESEARCH IS IDENTIFYING BETWEEN USABILITY AND AESTHETICS DESIGN WHICH IS MORE 

IMPORTANT IN INFLUENCING THE EXPERIENCES OF TRAVEL WEBSITES USERS. THE STUDY 

FOCUSES ON HTTP://WWW.EUROCHEAPO.COM/ WHICH IS SELECTED AS A CASE STUDY TO 

EXPLORE CUSTOMERS‘ PERCEPTION TOWARDS THE DESIGN OF TRAVEL WEBSITE. ALSO, THE 

EVALUATION OF EUROCHEAPO WEBSITE HELPS TO FIND OUT THE MOST IMPORTANT 

FACTORS IN DESIGNING TRAVEL WEBSITES IN TERMS OF USABILITY AND AESTHETICS 

DESIGN. THIS STUDY IS BASED ON A REVIEW OF RELATED LITERATURE AND DATA 

COLLECTING BY EMPLOYING QUESTIONNAIRES, DIRECT OBSERVATIONS AND DOCUMENTS. 

WITH THE FINDINGS REVEAL THAT BOTH USABILITY AND AESTHETICS ARE IMPORTANT; 

HOWEVER, THEY PLAY DIFFERENT ROLE IN INFLUENCING USERS‘ PERCEPTION. AESTHETICS 

HELPS CREATE INITIAL ATTRACTION OF THE TRAVEL WEBSITES AND THUS APPEAL TO 

WEBSITE VISITORS FROM THEIR FIRST MOMENT OF SIGHT. AFTERWARDS, USABILITY PLAYS 

A SUPERIOR ROLE IN AFFECTING USERS‘ ASSESSMENT OF TRAVEL WEBSITES. THE FINDINGS 

ALSO SUGGEST THAT EUROCHEAPO TRAVEL WEBSITE IN ORDER TO ATTRACT ONLINE 

VISITORS NEEDS TO IMPROVE USABILITY AND AESTHETICS DESIGN BY CONSIDERING THOSE 

FACTORS WHICH ARE RECOGNIZED FROM THE WEBSITE EVALUATION. 

KEYWORDS: USABILITY, AESTHETICS, TRAVEL WEBSITE, WEBSITE EVALUATION, HUMAN-

COMPUTER INTERACTION 

1. Introduction 

 

The performance of websites is getting more and more important in business nowadays. Website visitors are 

potential customers to businesses. Especially to travel agencies, their websites are extremely important as the 

result of an increasing number of travellers using internet to make plan for their travel (Litvin et al., 2008). It 

was also explored in some large scale surveys that the activity of searching for travel information is among the 

most popular online activities and American Life Project (Pew Internet and American Life Project, 2010). It was 

estimated that 34.7 per cent of total online spending is related to travel (Forrester Research, 2006). Therefore, it 

is essential for travel website designers to design a website which can draw customers‘ attention and their trust. 

Among many elements which contribute to the success of an e-commerce website in general and a travel 

website in particular, usability and aesthetics are the two main key factors which have been studied by many 

researchers. It is not easy to make a decision between aesthetics and usability aspects that which one needs to be 
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given more consideration. Usability and aesthetics, as key factors in designing e-commerce websites, have been 

a subject of debate between usability specialists and graphic designers. The first group believe that usability is 

the key to have successful e-commerce website while graphic designers consider that aesthetic design of the 

website is the main factor that will affect customer behaviour in purchasing online. This research goes in to 

depth in examining users‘ behaviour towards those two factors of a travel website in order to find out which is 

more influential. The aim of this research is to identify which of usability or aesthetic design are more important 

that affect the users on-line retail experiences which are keys to determining and influencing their on-line 

purchasing in travel websites. Also other objectives of this study are: 

 Analyse users‘ perceptions regarding travel website design in terms of aesthetics appeal as well as 

usability aspect which will affect online purchasing behaviour. 

 Finding most important criterions for usability and aesthetics design in order to design travel website. 

 Undertaking an evaluation based on statements of usability goals and aesthetics aspects of the 

http://www.eurocheapo.com/ as a travel website which provides booking flights, hotels, renting cars 

and information about trains.    

This paper is structured as follows: Part two discuses previous works on website usability, aesthetic design 

and other related issues. After that, Part three presents research methodology. Section four illustrates the 

analysis and findings of the research. Finally, conclusion is provided in section five. 

2. Literature Review 

2.1. Usability design of website 

The major attributes of usability based on international ISO 9241- 11(―ISO 9241: Part 11,‖2007) are 

effectiveness, efficiency and satisfaction (ISO. ISO 9241, 1997). Usability of Web site can be given a definition 

according to the following aspects (Flavian et al., 2006):  

i. The website simplicity and using web in initial stage  

ii. The understand-ability of the website‘s structure, functions, contents and interface that might be viewed by 

the user.  

iii. The website efficiency which means that the spending time for user to find out the requirements 

iv. The ease of website navigation and time needed and act requirements to get the required results  

v. User ability to control what he is doing, where he is exactly at any given moment.  

―It has strong relationship with the learn-ability, remember-ability, efficiency, reliability and the user 

satisfaction of Web page. Generally, usability is task and user-dependent or people oriented‖ (Whitehead, 2006). 

In essence, usability is the factor which online customers can terminate their tasks or catch information in e-

commerce website in proper time (Llanos and Munoz, 2007). 

Flavian et al. (2006) claimed that customer loyalty to a particular website is positively affected by usability. 

Abdeldayem (2010) proposed that the ease of use of the e-commerce website effect customer attitudes towards 

online purchasing and intention to buy online. Hence, the theory of perceived usability of website has a positive 

impression on customer behaviour toward using the website. 

2.2. Aesthetic design of website 

Before papers published by Tractinsky et al. (2000) and Kurosu and Kashimura (1995), it failed to look after 

Interface-aesthetics design.The aesthetics topic is old subject which has been complicated topic to identify and 

describe among a lot of philosophers in history. Normally, nature and arts affect it, for instance music and 

painting. In many dictionaries and philosophy periodicals, aesthetics has been identified as a philosophy branch 

and concerns with ‗beauty‘ and ‗taste‘ (Lawrence and Tavakol, 2007). 

Aesthetic is subjective judgement and refers to interface design therefore it is diverse among human sense; 

also it is contingents on users personality and other aspects like culture, gender and etc (Filonik and Baur, 2009). 

Zain et al. (2008) defined aesthetics as a major aspect in obtaining users‘ attention to look around the whole 

website. It applies intensive affect on online customers to stay more and browse in website. Pleasant website 

would have significant desirability in attainment customers‘ concentration and attention. As a consequence, 
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Customer responding in the sense of aesthetics factors of an e-commerce website is getting to be determinant 

aspect of customer behaviour (Cai et al., 2008).Attaining users‘ concentration consecutively is crucial because it 

is the fundamentals for the purpose of users browsing persistently in the website.  

Some practical studies (Kurosu and Kashimura, 1995; Tractinsky, 1997; Tractinsky et al., 2000) in 
HCI (Human-computer Interaction) proved that aesthetic factor in different computing products 
provides an essential role in forming customers’ attitudes towards websites and in particular 
thewebsites’ context (Schenkman and Jonsson, 2000; van der Heijden, 2003). 

Aesthetic is extensively discovered as essential element of human beings demands. It might be represented by 

‗beauty, orderliness, symmetry‘. Some elements like traditions, society and culture are important factors in 

users‘ learning experience, creativeness and tastes. They are able to influence on users‘ learning and perception, 

therefore, it has an effect on people judgement in terms of pleasant and satisfying (Lawrence and Tavakol, 

2007).  

Lindgaard et al. (2006) emphasize the importance of visual appeal or aesthetics design in the first impression 

of a website that ―even if a website is highly usable and provides very useful information presented in a logical 

arrangement, this may fail to impress a user whose first impression of the site was negative‖. Furthermore, they 

found that visual appeal can be assessed in the first 50 millisecond when online visitors open a website.  Other 

studies by Jennings (2000) and Tractinsky et al. (2000) also discover that aesthetics factors are perceived first 

and they will affect how users judge later experience.  

Referring to Schenkman and Jonsson (2000) in terms of sites‘ contents, beauty is the key factor to predict the 

general websites‘ preferences and feeling whereas Van der Heijden (2003) proposed that websites‘ beauty has 

an effect on users‘ enjoyment along with usable considerations and, also with usefulness in slighter scale. 

Lavie and Tractinsky (2004) suggested that aesthetics design possesses two high level aesthetic dimensions 

such as classical and expressive aesthetics and impact on consumer behaviour in shopping tasks. Classical 

aesthetics is relates to design orderliness and it is containing some factors like: ‗pleasurable‘, ‗clean ‘, ‗artistic‘ 

and ‗symmetrical‘. They are showing the qualities involved by classical concepts., classical aesthetics is 

influenced by functional layout and worked by changing the layout of some significant websites ‘ pages, such as 

homepage, the product catalogue webpage, also the information webpage about products (Cai et al., 2008).  

Alternatively, expressive aesthetics illustrating by some design features, such as: imaginative, exceptional 

effects, unique, advanced design and interesting. These factors appear to catch the users‘ views of the creativity 

and originality in websites.  Expressive aesthetics design is worked by changing the colour of tables and 

background and sites‘ fonts. As discussed above, colour is the key element in expressive aesthetics design. 

2.3. The Relation between Usability and Aesthetic design 

In fact, there are robust relations between aesthetics and usability in designing website (Tractinsky, 1997). 

Tuch et al. (2012) found different from prior studies which the results demonstrate that an interface-usability has 

consequence on aesthetics design while by the time discovering that no interface-aesthetics has influence on 

usability design.  

Both of aesthetic and usability design are strongly interrelated hence changing one of them will likely 

influences and changes the characteristics and quality of other. Based on Nielsen and Molich (1990) research, 

mentioned that user satisfaction is one of the usability design factors; this is a joint factor between usability and 

aesthetic design.    

According to Tuch et al. (2012), the researches‘ outcomes illustrate that perceived usability is not affected by 

aesthetic design and also the results demonstrate that the ‗‗what is beautiful is usable‘‘ concept, supposing that 

in specific situations usability perception is developed by aesthetic design could be  reversed (here: robust 

usability design mixed by a standard to large aesthetics design). 

Also, Tractinsky recommended that users‘ experience can play key job in terms of usability and aesthetic 

connection based on: ‗‗An effective response to the design‘s aesthetics may improve users‘ mood and their 

overall evaluations of the system‘‘ (Tractinsky, 1997). 

2.4. Evaluation of Aesthetic design  
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How website users observing and evaluating websites‘ aesthetics in terms of usual questions about website 

attractiveness? Lavie and Tractinsky (2004) enhanced a model for measuring users‘ evaluation of the websites‘ 

aesthetics. Enhancing it possesses two positive points: First, the measurement procedure can grant intuitions in 

terms of perception of aesthetic dimension.  Second, for future study on HCI will effective, also it would make it 

easy to measure aesthetic dimension and its connection with other interactive systems dimension. 

Users‘ judgments completely depend on the persons‘ aesthetic feeling and ability to realize beauty (Graham, 

2005). Aesthetic can be measured by individual preference (subjective judgement) or by morality and rules 

(objective judgement). Moreover, as human being, responding to aesthetics and interface-looking caused lack of 

scientific technique to evaluate the aesthetic correctly (Lindgaard, 2007). Hence, in terms of quality of aesthetics 

of website, it is very subjective to response it. In addition to evaluate aesthetics design, five design elements 

which are measurable, proposed by Michailidou et al. (2008) including clear, organize, clean, interesting and 

beautiful. 

2.5. Evaluation of Usability design  

Initially, here are some previous methods which getting to know on a concise background method of usability 

evaluation, and also demonstrating some key ideas and some related works on UEMs (Usability Evaluation 

Methods).  Hornbeak and Stage (2006) reviews how the usability can be measured and about the issues of 

usability measurements. His review is published in core HCI journals. He found out that the studies have 

weakened measuring usability due to the problems in selecting how to measure of system‘s usability, what 

factors to be considered and the methods to measure it. According to his study, there are usability measures like 

efficiency, effectiveness and satisfaction. By binary task completion the effectiveness measures can be 

completed. Completeness, quality of outcome and accuracy are the other factors. Efficiency is measured through 

rates of measuring input, psychological attempt, frequency of use, time of learning and many other factors. The 

satisfaction can be summarized which includes standard questionnaires, satisfaction towards interface and 

others, preferences. Nonetheless, the review derived from usability conception. It did not describe or suggest 

about the particular systems like web based system.  

There is a technique to evaluate usability of website which proposed by Karvonen (2000), also cheaper and is 

mostly use in industrial place but this technique is wholly subjective and depends on the participants experience 

and ability (Llanos and Munoz, 2007). 

Heuristic evaluation is the mainly representative example method which is recommended by Nielsen (1994). 

While web based interfaces is growing significant, new UEMs have come with this type of address for user 

interfaces. 

3. Research Methodology 

3.1. Material 

In order to find out how users perceive the travel websites in terms of usability and aesthetics 
design, the http://www.eurocheapo.com/ website is selected as a case study to evaluate by 
participants. However, it was voluntary to participate in this research; the answers demonstrate the 
person’s opinion and assessment. To carry out this survey a laptop with an Internet connection was 
provided for the participants. 

The website is an online travel booking site and it provides searching engine for online users to 
make it easier for them to search flights, hotels and cars; also users can book any item which they 
need. Further, it allows online visitors to gain information about cities, cheap flights, rental cars, rail 
services, travel blog and information about how to contact the website (customer service).  

3.2. Data Generation Methods 

This research employs three data generation methods; they are Questionnaires, Observations and Documents.  

Questionnaire is divided in three sections which are explained in the following: 
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The main part of the questionnaire consists of the first two sections. Section A is includes three questions 

which can gain more information about participates‘ background towards using internet and specifically travel 

websites. After responding to first section, participants are requested to take part five tasks in section B. During 

they were carrying out the task all the behaviours are observed and noted that will be used them in next analysis 

parts.  Afterwards, participants answered to the close-ended questions regards to the previous tasks and their 

general views to the website (http://www.eurocheapo.com/) and other travel websites. Questionnaire is 

following by five opened-ended questions which participants were interviewed for these questions and some 

notes were taken.  

Finally, the last part of this questionnaire is section C. It is designed in order to obtain some demographic 

information of participants.  

 

 

The number of questionnaires to be analysed will be 100. The participants are randomly selected in Highcross 

shopping centre (one of the largest shopping centre in Leicester, UK). The sample was selected in the effort of 

keeping the balance between male and female and the balance among ages; therefore, the bias which may be 

caused by the disproportion of gender or age is minimized. Also, the target participants are from different 

occupations too. This sample is chosen because of its‘ convenience and having chance to approach dissimilar 

people come from different knowledge back ground which enhances the generality value of the research. The 

interview in Highcross has been taken for one month; the participants must be the ones who are willing to be 

interviewed. 

Observation method which is used in this research is Systematic Observation. Systematic observation is 

where observer makes decision for the specific events that needs to observe in advance. It means observer works 

with a pre-defined system of observations. This includes timing or counting, hence leads to making of 

qualitative data.  

This method is applied in section B of the questionnaire. For instance, when participants carry out the flight 

booking task, everything is observed and they are given two minutes to find out how to book the flight ticket 

while this time is not informed by observer and after two minutes observer leads them to continue the task if 

problems for booking still remain. 

Documentsare generated from the researcher‘s observation through notes in order to analyse qualitative data. 

Those notes are gathered from participants‘ behaviours during carrying out their tasks. This method is the latter 

of the two groups: found documents and researcher-generated documents (Oates, 2006). According to Merriam 

(2002), researcher-generated documents are documents which are gathered for the research task. A typical 

example of researcher-generated documents is photographs and field notes made by a researcher from his 

observations when carrying out ethnography, afterwards, these notes and photographs will be employed as a 

source of data in analysing, interpreting and writing up research. 

3.3. Data Analysis  

The social studies can employ many types of analysis to express, describe and interpret the obtained data. In 

this research, the tendency is using the ‗quantitative‘ and ‗qualitative‘ data analysis. In data analyzing process 

there tends to be five stages. The stages can be related to both qualitative and quantitative data as Table 1 below. 

Primarily, quantitative data analysis is associated with survey as a research strategy and data generation methods 

which are questionnaires, observations and documents. Secondly, the quantitative data analysis tends to be 

considered as Iterative
1
 analysis. 

 

Iterative data analysis: the phases of data collection and data analysis tend to occur along with each other, it is 

like an evolving process (Denscombe, 2010).
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Table 1.The five main stages of data analysis 

 

 Quantitative data Qualitative data 

Data preparation Coding (commonly takes place 

prior to data collection) 

Categorizing the data  

Checking the data 

Cataloguing the text or visual data  

Preparation of data and loading to 

software (if applicable) 

Transcribing the text 

Initial exploration of the data Looking for obvious trends or 

correlations 

Looking for obvious recurrent 

themes or issues.  

Adding notes to the data. Writing 

memos to capture ideas. 

Analysis of the data  Using statistical tests (e.g. cluster 

analysis, descriptive statistics, 

factor analysis) 

Linking to research questions or 

hypotheses 

Coding the data 

Grouping the codes into 

categorized or themes 

Looking for concepts that 

encapsulate the categories 

Comparing categories and themes 

Presentation and display of the 

data  

Written interpretation of the 

statistical findings 

Figures 

Tables 

Use of visual models, figures and 

tables 

Illustration of points by quotes and 

pictures 

Written interpretation of the 

findings 

Validation of the data  Comparison with alternative 

explanations 

Internal consistency 

External benchmarks  

Data and method triangulation  

Comparison with alternative 

explanations 

Member validation  

Source: Adapted from Creswell and Plano Clarke (2007)

4. Research Analysis and Findings 

4.1. Analysing Section A and C of Questionnaire 

There were 118 people who were interviewed. However, just 100 questionnaires was analysed due to it is lack 

of information provided and also to keep balance of the sample in terms of ages, genders and occupation.  60% 

participants are men and 40% participants are female. The participants‘ age is ranged from 19 to 60 with 70% of 

the participants representing the 19 to 27 age group. The occupations of participants include students, 

housewives, shop keepers, self-employees, public service and other jobs with no type of more than 15% of the 

sample.  

The survey result in Figure 1 illustrates that 40% participants have been using internet for more than 10 years 

(significant experience) and the rest of them (60%) less than 10 years (some experience). Also, 54% 

participants, which means 54 users have booked at least one item through a travel website, hence about half of 

participants are familiar with travel websites. 

 

 
Fig1.Participants’ experience to use internet 

60%
40%

Paticipants have used 
internet

less than 10 
years

more than 10 
years



Paper Proceeding of EcomIT& GMB 2013               ISSN 2279-3712   

123 
 

 

In addition, it demonstrates in Figure 2 that 29 participants of those who were asked have booked items in 

travel websites more than five times and 25 participants less than five times.  Also, none of the participants have 

opened the website before. It shows that website is not popular and has not been explored by experienced travel 

website‘s users.  

 

 

Fig2.Participants’ experience towards travel websites

4.2. Analysing Section B of Questionnaire 

Section B is designed for the aim of evaluating the Eurocheapo website. This section can be split into three 

groups of questions. The first group includes tasks which helps participants explore the website in order to carry 

on with the subsequent questions. The second group including close-ended questions aims to evaluate the 

website and identify the more important aspect in travel website between usability and aesthetics design. The 

last group of questions which comprise all open-ended ones indicate the most influential factors in usability and 

aesthetics design that affect customers‘ perception regarding the travel website.

One of the main tasks in this section is flight booking task where participants were asked to book flight 

between two specific destinations for specific time. Participants encounter several difficulties in this task.  

First problem is caused by users‘ experience in travel websites, 35% participants searched for flight in Hotels 

textbox. The reason for that problem was hotels tab is designed to be the default booking tab in searching box 

while in other travel websites the default search box is for flights. As a result, the website design makes booking 

process inefficient and time-consuming. Figure 3 shows print screen of a part of website‘s homepage and 

specifically the search box. 

 

Fig 3.Homepage search box (source: www.eurocheapo.com)  
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The other problem which a few participants noticed is about the ―cheap flights‖ button on navigation bar. 

Three participants clicked on cheap flight in order to book flight but they found that there is no difference 

between Flights button in homepage and cheap flights page. Therefore, this link is useless for visitors. Further 

problem is in ―one way flight‖ section. When customers want to book one way flight although they tick on one 

way box, still return date is activated. 25% of participants during this task mentioned this design issue.   

Lastly, according to notes which have been taken in observation, this page is very confusing for visitors and 

63% of participants could not continue the flight booking task. As presented in Figure 4, the page gives 

information about different flights routs with different flights companies. Then, those participants clicked on the 

―book‖ button to carry on the task. In fact the ―book‖ button is not designed for booking and the next webpage 

just shows the information related to flights such as airports and airline companies and their website. 

 

Fig 4.Flight booking screen (source: www.eurocheapo.com) 

After being guided by the researcher to continue the flight booking, participants come to flight comparing 

section and were led to third party websites and booking process was accomplished in those websites. Following 

the task of flight booking, participants were asked to go back to the home page. 35% of participants could not 

come back to the Eurocheapo homepage and 17 participants could go to home page after a long while and it was 

tough for them to find out the ―Home‖ button in the bottom of the page. The rest of them (48 participants), by 

clicking on ―Eurocheapo‖ logo, were able to come back to the web site homepage.   

Another task for participants was booking hotel in specific city and date. Alongside booking, users had to set 

GBP as the currency (default currency of the website is USD) and sort hotels according to price, then choosing 

the cheapest price.  Data collected shows that 45% of participants were not able to figure out how to sort by 

price and change currency to GBP, but 20% could only sort by price and could not alter currency. The location 

of the hotels options is not located properly. All options should be in ―Filter Hotels Results‖ so that visitors can 

find easily.  

One of important questions in second group is about first impression of the website. First impressions could 

possess dominant effects; for instance, social psychology studies proved that first social impression remain even 

after presentation of the contrary (Tractinsky et al., 2000). According to Lindgaard et al. (2006), it lasts for the 

first 50 milliseconds (ms) to form an opinion about visual appeal of website for online customers. This 

phenomenon is related to aesthetics aspect of the website. According to data analysis, the first impression of 

Eurocheapo website is not favourable, only 30% of participants believed that impression is high but the rest 

judged website is not impressive. Therefore, the reason for low level impression derived from homepage 

designed.  
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The last four questions in the second group are the key ones which help identify the general perceptions of 

participants regarding to travel websites in terms of usability and aesthetics design. The table below shows the 

main factors that are considered in those questions. 
 

Table2. Important Factors 

Website   Main factors 

Aesthetic design Attractiveness 

Beauty 

Usability design Navigability 

Ease of use 

Figure 5 illustrates all participants‘ average rate based on those four factors above (see Table 2) in evaluating 

the usability and aesthetics design of travel websites. The feature was ranked from grade 1 to 5 with the increase 

of the importance of usability and aesthetics design.  
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Fig5.Participants’ average perception of usability and aesthetics 

 

This Figure 5 proposes that participants care more about usability than aesthetics design regarding travel 

websites.Figure 6 illustrates how participants evaluate the Eurocheapo website in terms of usability and aesthetics design 

based on a variety of factors. All questions are displayed in the vertical axis. The horizontal axis presents the number of 

participants. Participants‘ opinion is presented by different colors.

 
Fig6.Relationship between number of people and website’s featuresIn responding to one of the open-ended questions 

about intention to return to the Eurocheapo website, 65 participants refused and reasons given by them are illustrated in 

Figure 7. Although, the rest noted that they come back to website, just for comparing prices through different airline 

websites and obtaining information about cheap offers. Thus, none of participants has intention to book any items through 

the website later.  
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Fig7.Reasons for refusing to return 

The analysis of qualitative data generated from other open-ended questions suggests that the following factors, which 

are displayed in Table 3, are the most significant for usability and aesthetics design. 

 

 

 

 

 

 

 

Table 3.The most important criterions for usability and aesthetics design 

Usability  Aesthetic 

easy to use attractiveness 

navigation beauty 

process flow first website impression 

(homepage)  

trustworthiness or 

reliability 

 

5. Discussion and Conclusion  

Through examining Eurocheapo website, this study has explored users‘ perception about usability and aesthetics design 

of travel website. Seven factors were discovered to be the most important elements which should be improved in order to 

enhance the performance of travel websites. These factors represent both aesthetics and usability aspects, and they can be 

divided into two sequential stages in user‘s perceptions. The first stage, which generates the very first impression of 

users, involves the performance of aesthetic design. It is consistent with the research of Lindgaard et al. (2006) who found 

users need a very short time to form their opinion of the visual appeal of the website. And certainly, the first opinion will 

help users make a major decision of whether to continue staying with the website or move to another one, provided that 

there are hundreds of other travel websites delivering similar information. After the first stage, it comes up in the second 

stage with usability which keeps customers continue searching, considering and booking at the website. If the first stage 
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helps customers decide to choose the website for the first time, the second stage helps them decide to return to the website 

again and again. In short, both aesthetics and usability are important to a travel website; however, they have different 

roles in affecting online users‘ behaviour as explained above. 

Regarding the evaluation of Eurocheapo website, the website was evaluated to be a poor website in terms of both 

usability and aesthetics design. This issue leads to customers‘ refusal to book items or return to use it again. 

6. Recommendation 

For future researches, the same issues of usability and aesthetics design can be studied on other categories of e-

commerce websites such as fashion and online banking. 
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ABSTRACT 

 

Tourism refers to the travel and stay of a non-resident. It plays a significant role in the Sri Lankan economy. The 

importance of Information Technology  in providing information to tourists has increased tremendously. This study 

examines the existing information sources of tourist and aligns the expectations of them with the services rendered by the 

prevailing information systems. Questionnaires and interviews with tourists and experts were used for information 

gathering. The preliminary results of the research shows tourists are dissatisfied with the existing Information Systems 

and they seek for a  system which is capable of supporting retrieval of information based on user preferences and 

interests. Due to the lack of availability of such a system, tourists are compelled to get the assistance of a third party such 

as travel agents in planning their tour. The researchers critically analyzed the existing IS and decided to come up with an 

exclusive Context, Location Based Personalized Mobile tour guide called Falcon Finder which integrates the basic 

information needs of a tourist to a centralized pool facilitating information filtration from various aspects. The application 

integrates the tourist related businesses to interact with the system as a mean to augment greater value for the application 

users and is an innovative revenue generating mechanism to the Sri Lankan context as well. 

 

Key words:  Mobile/Travel guide Sri Lanka,  Falcon Finder, IT usage in Sri Lanka Tourism 

ANALYZING THE EXTENT OF UTILIZING INFORMATION TECHNOLOGY IN 

PROVIDING INFORMATION TO SRI LANKAN TOURISM INDUSTRY 

 

 

I. INTRODUCTION 

 

 Tourism is ranking the top ahead of all other categories of international trade, this growth of the tourism 
activity clearly marks the tourism as one of the most remarkable and economic social phenomena in the 
world. Tourists are motivated to visit Sri Lanka as variety of attractions places ranging from bird watching, 
wild life sanctuaries, cultural heritages, and attractive beaches, festive and other attractive places are 
gathered in a beautiful island. Some tourist visit for the purpose of business as well. The average duration 
stay of tourist in Sri Lanka is 8 to 9 days [1] and nearly 80% of the tourists visit Sri Lanka for the purpose of 
leisure[1]. These statistics shows that the tourists want to be mobile, they want to use information on the 
move and thereby are compelled to use the assistance of travel agents. The tourism industry is made up of 
four major components. 
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 Attraction sector which comprises manmade and natural attraction which are developed to satisfy 
visitors educational, Recreational, esthetic needs etc.  

 Advertising sector, which includes advertising through mass media and internet. 

 Accommodation sector, all types of establishments that offer lodging to visitors. (Hotel, lodges , guest 
house)  

 Transport sector, which includes air water and surface transport.  
 
 
 The information needs mentioned above needs to be fulfilled from the existing information sources The 
main information sources currently available in tourism sector are Guidebooks, brochures, map, internet and 
travel agents.  The researchers have analyzed these sources in detail under the result section. 
 
 The tourism sector is highly developed in foreign countries. Internet is the IT tool heavily used by tourist 
related businesses to publish information to promote themselves among tourists  

 
 

 The research team conducted a thorough analysis on identifying and evaluating various ways in which IT has 
been used to provide services to tourists, next the team aligned the services provided through IT with the 
expectations of tourists and identified the possible ways to utilize information technology in order to provide 
convenience services to tourist. The main objective formed was to critically analyze on how IT is utilized to 
provide information in Sri Lanka Tourism sector and recommends ways for improvement”. The research was 
broken down into various sub objectives as well. 

 
 A Context Location Based personalized Mobile Tour guide called Falcon Finder is proposed as an outcome of 
the research. This application is capable of providing a valuable decision making tool to tourist. The proposed 
system is a value creation engine which links the tourist related business to actively interact with the tourists 
as well. The product provides a valuable platform for tourist related businesses to communicate and 
intermediate with the tourists. The proposed product filters the information available mainly based on user 
preferences, task and location and increases the user-friendliness of the system. The product cover a major 
proportion of the basic information required by tourist during their travel. Thereby Falcon Finder goes 
beyond tourist expectations.. 
 
 

 

 

 

A. RESEARCH OBJECTIVES 
 

The research team has a main objective and it is “To critically analyzethe extent of IT utilization on 
providing information to Sri Lankan Tourism Industry and recommend ways for improvement”. The 
researchers initially critically analyzed the existing information sources available for tourists aligning it with 
the expectations of tourists. The basic needs of the tourists were then analyzed, classified and summarized. 
Thereafter the researchers identified effective and efficient ways to fulfill the expectations identified 
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previously and determined various ways to develop a sustainable system that ultimately provides a valuable 
decision making platform to tourists by integrating them with the interested stakeholders. In order to achieve 
this main objective, the researchers also defined the following sub objectives with the intention of reaching 
the main objective effectively and efficiently. 

 To analyze the IT usage in providing Information to tourists visiting Sri Lanka 

 To identify the information needs of tourist and to bring the scattered information to centralized pool.  

 To initiate a new revenue model to Sri Lankan tourism market. 

 To identify different ways in which the technology can be used to capture new trends and opportunities 
in the tourism industry 

 To provide a system which facilitates a valuable decision making platform to tourist 

II SIGNIFICANCE OF THIS RESEARCH 

Tourism is one of most important aspect in the Sri Lankan economy. As in every industry, it is vital to utilize IT 
effectively and efficiently to provide greater value to tourists. This research analyzes various ways in which IT 
is used to provide information to tourists. It also helps to analyze the gap between the expectations of the 
tourist and the services provided to them from various sources. Currently most of the tourists visiting Sri 
Lanka are unhappy with the existing information systems in Sri Lanka that is proved under the result section 
mentioned below. The research also focuses to go beyond the expectations of tourists by concentrating on 
information to be filtered using context, location based and personalized mechanisms. The main significance 
of this research is that it focuses on bringing the scattered information vital for tourist to a centralized place 
where it can be filtered based on the tourist preferences and interests. On the other hand Falcon Finder is an 
innovative revenue generation model to Sri Lankan market as well. The system links tourist related 
businesses with its target customers. The research brings out an innovative advertising technique using 
mobile application. Currently such application that encourages the businesses to promote businesses using 
creative mobile applications is not available in Sri Lanka. It creates a virtual market to peregrinate to tourist 
to make valuable business and service deals with various tourist related businesses. The tourist related 
businesses can exploit new opportunities to target new customers, increase their customer base, and earn 
more revenue than before. The proposed software is a facilitator to create useful business deals. The 
proposed system is a latest revolutionary tool. The proposed system will assist to promote tourism.  The 
proposed system can earn an important place in the Sri Lankan context as it is the first mobile application 
specifically developed for tourist and the unique functions like providing proactive recommendations 
(intelligent querying) and information filtration based on user interactive methods enhances the value of 
such a system among tourist. 

III     LITERATURE REVIEW 

The researchers referred various journals, research papers, and websites and conducted a thorough analysis 

on the information sources available for tourist from various aspects as mentioned below in arriving at the 

conclusion.  

A. REVIEW BASED ON IT USAGE IN SRI LANKAN TOURISM INDUSTRY 

Notably, most studies reviewed found that the organizations in the tourism sector give very little 

consideration on utilizing IT in promoting their product among tourists [2]. The same document [2] also 

states that Information and Communication Technologies (ICT) is currently used to promote tourism in Sri 

Lanka and it has been mentioned that the computer literacy and the internet usage are increasing day by day. 
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But the internet access is not yet available and/or used everywhere in the country. Précised details are not 

available [2]. The information vital for tourists are scattered in different places, the tourist needs to refer 

various sources to come up with a tour plan. It consumes the valuable time of tourist. 

Currently there are no mobile services specifically designed for tourists, i.e. tourism information and 

transaction services offered for mobile phones and/or PDAs. There are some navigation systems like Dialog 

Satnav, Mobitel’s T-Navi but these applications solely focus on pointing the direction from one destination to 

another and they do not have proper information filtration mechanisms where information can be filtered 

based on tourists preferences and interests. Currently these versions of applications have gone to the extent 

of tracking real time traffic information as well. Tourists who do not have previous experience in visiting Sri 

Lanka will hardly get benefit from these kinds of applications as their needs and wants are not effectively 

fulfilled by such applications. 

B. ANALYSING THE EXTENT OF IT UTILIZATION IN SRI LANKA TOURISM SECTOR 

The tourist related businesses use internet as the only active IT tool practiced to promote their business 

among tourists. Some businesses have their own websites while some businesses provide their business link 

as referrals in other websites. When analysing these sites, the researchers were able to identify that these 

business organizations rarely update their website except organizations which targets luxury tourists keep 

their websites updated to some extent.  Online bookings of accommodation (by e-mail request and online 

real time) amount at this moment to “not more than a few rooms per day and 0.5% of total bookings in Taj 

group” to “certainly not more than 3 % at Aitken Spience Hotels.” *2+. These prove that information 

technology is not heavily utilized by these organizations to market their product among tourist and thereby 

the tourists are compelled to get the assistance of a travel agent or a third party to make their tour 

successful. However few web portals are available within the industry as well. These portals include websites 

such as www.lastminute.lk, www.srilankatourism.org, www.lanka.net, www.visitsrilankanow.net, 

www.sinharaja.c om, and etc. On the other hand, some tourism organizations use Reservation systems, 

Guest billing systems and Enterprise Resources Planning (ERP) systems such as SAP Hotel ERP system, ERP 

Sage Pastel, Pyxle powers reservation and booking system, Sage ACCPAC etc…, but these systems focus 

heavily on improving the internal efficiency rather than concerning with tourist preferences and interests. 

The official authority which promotes tourism in Sri Lanka is Sri Lanka Tourist Development Authority 

(SLTDA). They too use their official websites as their only active IT tool to promote tourism in Sri Lanka.  Apart 

from the SLTDA and some other government organizations have created websites to augment the Sri Lanka 

tourism attraction. Of the Provincial Councils, only one, the Western Province, seems to have a dedicated 

tourism website in progress. Dedicated tourism websites published by municipal governments, such as 

http://www.kandycity.org, are not easy to find [2]  since they are not promoted heavily.. 

C. REVIEW BASED ON OTHER MOTIVATIONAL FACTORS FOR THE RESEARCH 

People travel for different purpose for business, leisure, education, entertainment etc… Tourist want to be 

mobile, they want to use information on the move.  Within the emerging mobile information retrieval (IR) 

environment, it is widely believed that user’s information needs are strongly related to their contextual 

factors such as user interests, location and time [3]. Unfortunately, most information systems do not consider 

http://www.lanka.net/
http://www.visitsrilankanow.net/
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the search context in the retrieval process and are not tuned to mobile environment. It is vital for the 

information systemto be context-aware where the system must be facilitated to uses context to provide 

relevant information and/or services to the user, where relevancy depends on the user's task [4].Another 

research suggest that Context Based (Location Based) service [5] and personalization [6] are two major 

concepts that needs to be included in mobile based applications to make the application more useful and 

demanding for tourists. Location-based Services (LBSs) are mobile services for providing information that has 

been created, compiled, selected or filtered under consideration of the user’s current locations or those of 

other persons or mobile devices.”Mobile users can be said to be a class of users that are able to make use of 

information services on the move [7]. The goal of mobile users is often to locate something or someone. 

Tourists do not always visit familiar places, they do visit unknown territories as well, therefore it will be vital 

for them to understand about the new environment to identify what objects, or people that are around those 

places. Having a system which is sensitive to time, location and activity of the user is not sufficient to make 

tourist delight, it is also vital that the system needs to be sensitive to the dimension of the user identity 

related to personal preferences [8] as well. The later is known as personalization. In other words the 

applications that adapt its behaviour and information to the user's personal preferences can be said to be a 

personalized application. In Sri Lankan context, it is very difficult to say that the information systems available 

for tourist consists these attributes of context-aware, location based and personalized views since there are 

no information systems specifically developed for tourists.  There are various examples that can be quoted 

from international context with regard to tourist mobile applications; some of these applications are 

explained in below. The functions of these systems can be benchmarked and adopted to suit the Sri Lankan 

context as well. Some of these mobile guides are as follows: 

 M2Guide 

The M-To Guide mobile application is targeted for the European tourism market and had offer tourists a 

broad array of information and services. This was accepted as a comprehensive and innovative tourist 

guide. The functionalities include location based services to tourists, tour planning, audio visual tour 

guiding, routing and orientation capabilities etc... 

 Crumpet 

This is a mobile tourist application developed with the intention of providing user-friendly services 

personalized for tourists. The functions provided by the system includes recommendation of services like 

tourist attractions(based on personal interest and the vicinity to the current location), interactive maps , 

Information about tourist attractions Proactive tips, giving an unobtrusive tip when a user gets near a sight 

where the user may have interested in.  

The researchers benchmarked the functions of these systems and decided on ways of how this can be 

utilized to the Sri Lankan context. 

IV       METHODOLOGY 
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The researches focused on identifying different ways to achieve the mentioned sub objectives.  The following 

are different activities that was planned and conducted for data gathering to achieve the sub objectives. 

 Interviewing and conducting a questionnaire campaign among tourists 

 Interviewing managers and personals of different hotels/travel agents/national tour guides and other 
experts in tourism sector 

 Referring journals/Research papers related to Sri Lanka Tourism Sector 

 Referring statistical reports published by Sri Lankan official bodies 

 Referring different websites currently available and doing a depth analysis on it 
 
In addition to these steps, the researches stimulated themselves as tourists and identified the vital 
tourist related information from the perspective of tourists. The researchers met some leading travel 
agents including Classic Travels, Jetwing Travels, Fortuna Travels. The targeted population for the 
survey was tourists and tourists related businesses.Since it is not feasible and it is useless to involve 
the entire population for collecting data, the researchers with the approval of the project supervisor 
decided to select 200 as the sample. The researchers conducted questionnaire campaign and 
obtained responses from 204 respondents; the findings from the questionnaire campaign were 
verified with the views of the experts and are discussed in detail under the Results section. The 
researchers distributed the questionnaires physically and also published the questionnaire online so 
that it will be convenient for the respondents to complete it. The questionnaire is attached on 
Appendix A and it is available on the following link  
“https://docs.google.com/spreadsheet/viewform?formkey=dEdWUFIzcDc4YzNhUUt1ZFdNeXh3Nnc6
MQ#gid=0”. With the intention of understanding a broader perspective of the concept, the 
researchers searched for detailed information on various IT devices available for foreigners and 
analysed how they can be adopted to the Sri Lankan context. The functions and features of these 
applications were thoroughly analysed.  The researchers also analysed the different websites 
available for tourists and identified the different contents included in the website. Since Sri Lanka 
Tourism Development Authority (SLTDA) is the authorized body which promotes tourism in Sri Lanka, 
the researchers also decided to get appointments and visit the higher personals at the office. The 
researchers also focused on carrying out a market research campaign to identify a viable system 
which is capable to cater the difficulties faced by tourists in seeking tour related information.  
 
 
 
 

 
V     RESULT AND DISCUSSION 

 
The project involved three major aspects: 

 Conducting a research to analyze the extent of IT utilization on providing information in Sri Lanka 
Tourism sector 

 Developing a system based on the results of the research 

 Initiating a revenue generating model from the system developed 
 

The findings of the survey conducted were identical to those that were stated in the literature reviews 
analyzed by the researchers as well. The researchers were able to identify that the tourist related businesses 
were not encouraged to use information technology that also agrees with the results of literature review [2]. 
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The researchers found that the top reasons for tourist related business on not to adopt IT in promoting their 
business were laid back attitude where they had faced various failures in the past in trying to increase the 
Return On Investment and they are not prepared to take risk in investing on a new technology, lack of 
understanding on investment in IT where the managers assume that they will need to invest a high capital in 
order to promote their business and some mangers do not trust IT in payment related transactions. These 
traditional assumptions of the managers are a major barrier which hinders the utilization of information 
technology in their businesses. The researchers identified that these misconception can be reduced to a great 
extent by practically implementing a product which is able to create greater value for both tourist and tourist 
related businesses.  

On the other hand the survey results confirmed that the tourist were unsatisfied with the existing 
information sources and thereby they were compelled to get the assistance of a third party to make their 
tour successful, this finding was also identical to the views presented by the experts in the tourism sector 
during the interviews conducted with them.  The researchers also found that most of the tourists were 
familiar in using handheld devices (173 out of 204). This implicitly proves that the tourists are capable of 
using mobile applications and are familiar with the latest technology as well.  In analyzing the responses for 
the question inidentifying  the purpose of tourist visit to Sri Lanka, the researchers was able to conclude that 
the tourist rarely visit solely for the purpose of business. Only 27 respondents out of 204(13.23%) solely visit 
for business purpose while more than 86% of the tourist travelled for private reasons or for both private 
reasons and business. 

 
The researchers were also able to derive that 80% of the respondents used the assistance of travel agents in 
making their tour. At the initial stages the experts in the tourism sector also indicated that more than 60% of 
the tourists use travel agents to plan their tour which clearly shows that a majority of tourists use the 
assistance of travel agent in planning their tour. When the researchers analyzed the reasons for this, it was 
identified that more than 50% of the tourists used the  assistance of the travel agents due to lack of 
experience on previous visit to Sri Lanka while nearly 40% of the tourists used the assistance of travel agents 
due to lack of availability of tourist related information where these statistics clearly proves that the tourists 
are compelled to use the assistance of travel agents willingly or unwillingly in order to make their tour 
successful. 

 
The information filtration mechanism is vital for any information systems. It is vital that the information 
filtration mechanisms meets the needs of the users of the system The researchers were able to get the 
following respondents from the tourists when they were inquired on the preferable information filtration 
mechanism. 
 

 The highest demand was to filter the information based on tourist location 
(Nearly 70% of the respondents) 

 The next priority was given to filter based on tourist task and tourist preferences(nearly 60% of 
therespondents provided positive answers) 

 Nearly 50% of the respondents were keen to filter the information basedon common tourist 
attractions while only 25% of the tourists expects thesystem to provide information based on 
detailed maps. 

 
. The researchers also formed a question to check the services tourist expects in using handheld devices.  The 
responses proved that the tourists are highly interested in seeking a system, which is capable of providing 
proactive recommendation to tourists based on tourist preferences where 127 respondents wanted the 
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system to provide proactive recommendation, 111 wanted a system which provide directions to locations 
while 111 wanted the system to include the feature of detailed maps and 110 out of 204 respondents wanted 
the system to provide descriptions of important places. These responses indirectly concludes that the tourist 
seeks a system which intelligently queries the user on his/her interest about a particular location/site rather 
than the encouraging the user to always search and find the places he needs to visit. In addition to this the 
responses also concludes that the tourist are expecting a system which gives detailed description about the 
places he/she needs to visit and they also demands a system that is capable of providing directions to 
different locations with maps. These functionalities seem to be very much useful to users as more than 50% 
of the respondents needs all these four functions from a handheld device.The researchers decided to analyze 
the basic needs of the tourist and based on the responses it can be derived that areas like hotels and 
accommodations, restaurant information, historical information, information about nature and attraction, 
culture and people, transportation and other features that will be useful to tourists.  
 
In addition to the quantitative analysis of the survey, a qualitative analysis was also conducted by the 
researchers. Based on the interviews conducted with the professionals in Sri Lanka Tourist Development 
Authority the researchers were able to derive that the personals in SLTDA were not heavily interested in 
using information technology. They believed a website is sufficient to promote Tourism to Sri Lanka. They 
were not much concerned on utilizing information technology to promote tourism. This clearly proves those 
are unaware of the potentials and capabilities of information technology and limit the use of IT in websites 
alone. Through the interviews conducted with national guides, the researchers was able to derive that the 
tourist really demand for a proper tourist information system using the latest technologies that will allow 
them to seek information in an effective and efficient manner.The tour guides also stated that the tourists 
are not heavily satisfied with the present status of Tourist Information System in Sri Lanka.  Based on the 
interviews conducted with tourists, the researchers identified that most tourists in Middle east and European 
continents knew about Sri Lanka as Sri Lanka have been popularized in their local televisions as an island of 
magical proportion and due to the popularity of Sri Lanka in cricket. This information has urged the tourists to 
seek information through web sources and visit Sri Lanka with the assistance of a travel agent. The tourists 
complained about the various difficulties they faced in seeking tourist related information prior to their visit 
to Sri Lanka. The tourists were totally unhappy due to the difficulties they face in integrating information 
from various sources to plan their tour. They also stated that they were unable to make and fulfill a flexible 
tour plan. 
 
In addition to that, the Annual statistical report published by Sri Lanka Tourism Development Authority 
indicates that there are nearly 600,000 tourists visiting Sri Lanka annually and the various sectors related to 
Tourism receive $839 million from those tourists visiting Sri Lanka [1]. Therefore the researchers believed 
that by linking the tourist related businesses with the tourist, the organization can create greater value to 
both tourists and tourist related businesses. The researchers identified that the best way to achieve this link 
is to provide a platform where the information provided by the tourist related businesses reaches the tourists 
whenever needed. The researchers decided to designed a system which is capable to cater the problems 
faced by tourists in using the existing information sources and to create a sustainable system which leads to 
attain a competitive advantage in the market. The proposed system is a context Location Based Personalized 
Mobile Tour Guide.  The following are some of the unique features of the proposed product: 

 Integrates scattered information to a centralized pool which can be filtered based on user preferences 
and interests 

 Provides personalized information and proactive recommendations to tourists 

 Provides a flexible decision making platform to tourists  
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 Innovative promotion mechanisms for tourist related businesses to promote their business using mobile 
applications 

 
In order to generate revenue from the product it was vital to select the appropriate target market. 
Target marketing is the process of identifying the consumers whose needs and wants the business 
can satisfy the best. There are three major elements involved with target marketing they are 
marketing research, market segmentation, and market targeting. For the purpose of our project, the 
researchers selected the following markets as the target market.  

 Tourists visiting Sri Lanka 

 Tourist related businesses in Sri Lanka  
 
The researchers also evaluated the attractiveness of the target market. Every year more than 
600,000 tourists visit Sri Lanka and out of them nearly 80% of the tourist visit Sri Lanka for the 
purpose of leisure [1], and the average duration stay of these tourists are 8-9 days [1]. Therefore the 
tourist are demanded to be mobile where they want to use information on the move. The proposed 
system is very much beneficial for these tourists. Through the market survey conducted, the 
organization identified the following as competitive stages in the current market. Currently there are 
mobile applications, but these applications focus on providing navigation where it points directions 
from one point to another, it also helps to identify the shortest path for a destination. Few months 
ago, a mobile navigation system called T-Navi was introduced by Mobitel. The uniqueness of this 
product is real time Traffic updates. The features include: live traffic updates, route according to 
time, voice guidance, 3d moving maps, junctions view etc…When considering this application from 
tourists perspective, this application does not give priority to the needs of the tourist instead it 
focuses on a very narrower aspect where it can be used as a good navigation system. On the other 
hand there are applications like Dialog Sat Nav. Dialog SATNAV uses GPS technology to efficiently 
bring automated and voice supported navigation to GPS Smart phones and Vehicle Devices. A tourist 
without prior experience in visiting Sri Lanka will find it extremely difficult to use since information is 
not filtered based on user preferences and interests. On the other hand the users have to incur a high 
amount of money to download this application. The unique features of the proposed system 
mentioned early in this section assist to gain a competitive advantage among competitors. The 
tourist related experts also gave positive feedbacks when the researchers mentioned about 
implementing such a product to the market. 
 

The plan of the researchers is to initially build a prototype to Colombo city and to ensure that the system is 
operated using self-service mechanism. Once the product is available in the market, the tourist related 
businesses and tourist will be able to understand the real value of the product and they will be encouraged to 
use theproduct since it is beneficial to them. The researchers decided to make the system operate using self-
service mechanism where the users can directly interact with the system linked to a network of various 
stakeholders. This ensures that the business is feasible to be implemented; all it needs is an aggressive 
marketing campaign to promote the product to the target market. The researchers decided to use Android 
platforms as Android has been an emerging operating system in the current market [9].  

 
The context, Location Based personalized tour guide consists of two major components: 

• Web Interface: 
Web application interfaces are designed for tourist related businesses to join as subscribers with the 
product so that they can publish promotional details of their business in the application. On the other 
hand the users can download theapplication by visiting the official website as well as shown in Fig.1.  
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• Mobile interface : 
The mobile interface is designed for tourists to interact with the system as shown in Fig.2. 

 
 
 
 
 
 
 
 
 

Fig. 1.Web Interface of official website. 
 
The system facilitates user friendly information filtration mechanisms where the user can filter the 
information based on user preferences and interests. The various ways in which information needs to 
be filtered is visualized and displayed to the user. E.g.:- once user clicks food, it will list all categories 
related to the food like “Indian restaurants”, “Chinese restaurants”, Italian restaurants etc…  
 
Therefore the information displayed will provide a greater value to the tourists unlike other 
information sources. The tourist can save time to a great extent in seeking required information. This 
aspect of the system brings the scattered information to centralized place which assists the users to 
select the right option based on the user’s preferences and interests. 
On the other hand the system also helps the users to actively interact with the system. The user can 
view detailed information about a particular site simply by a touch in the selected place. The user can 
share their travel experience with others, analyse number of likes and views for a particular site as 
well. These aspects of the system will assist the user to get a clear understanding about the 
place/organization whether it suits his/her interest. The system creates a user community where the 
user can share their ideas with others.  
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Fig 2. Interfaces Of the mobile applications 
 

The system also provides a platform to tourist related business to promote their product using this 

application. This is an innovative concept to the Sri Lankan market. Falcon Finder is the first product which 

facilitates advertising to be done using mobile applications. Therefore this application introduces a new 

generation of advertising which will encourage the tourist related businesses to promote their business deals 

through Falcon Finder.  
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Fig. 3.Simple Architecture Of The Proposed System 

 
 
The web interface allows the tourist related businesses to subscribe with Falcon Finder and provide 
advertisements which can be viewed from the users mobile. Therefore the tourist related businesses can 
ensure that their promotional deals reach the target customers whenever necessary. Generating profit is vital 
as it will encourage the administrators to enhance the system and maintain the sustainability.  

 
The revenue can be generated from the following sources: 
 

 Fee for downloading 
 

 Subscription fee from tourist related business 
 

 Advertisement fee from subscribers. 
 

The system is built using the following software platforms. 

 Android eclipse platform  

 JDK version 6.0 

 SDK platform Android 2.1 update1,API 7 ,revision 2. 

 MySQL Database 

 PHP 
 
The architecture of the application is shown in fig 3. The mobile interface is designed using Android platform. 
The java coded in the Android platform cannot directly communicate with the core database in the server 
(MYSQL DB). Therefore the request and responses from the application needs to be predetermined in the 
web services. Json services act as an intermediary between the mobile application and web service. The user 
requests from the mobile application are passed to json object and these arguments are mapped with the 
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respective web services written using PHP scripts which then communicates with the database and fulfills the 
user requests.  This mechanism is fast and minimizes the data loading time to a great extent. The images in 
the database are stored in binary form using Blob format which maintains efficiency in storing them. Once 
the image needs to be loaded to the mobile application, the binary string of the image is decoded and image 
is displayed in the respective interface. 
 
On the other hand, the web interface of the systems communicates to the database directly using web 
services in PHP scripts. This does not have to use intermediary services of Json. Through web services the 
users(tourist related businesses) can directly link with the integrated database thereby the tourist related 
businesses are connected with the tourists interacting using the mobile interface. 

 

 
 
 

Fig 4. Use Case Diagrams On The Product Functions 
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VI     CONCLUSION 

 
“Analyzing the extent of IT utilization on providing information to Sri Lankan tourism industry,” is the 
proposed topic for the project. Based on that the research team derived the research problem as “How IT can 
be further utilized to provide convenient services to tourists.”  The researchers conducted a comprehensive 
research which consisted of both quantitative and qualitative aspects to answer this research problem. The 
researchers divided the main objective to various sub objectives and worked on achieving the sub objectives 
and finally reached the main objective of the project. 
 
The researchers critically analyzed the various IT tools and identified the pros and cons on how the tourists 
are benefited on utilizing information from those systems. The researchers collected data using various 
sources and analyzed data using various mechanisms like SPSS software and qualitative aspects like experts 
judgment as well. Using the results obtained from the data analysis, the researchers decided to propose a 
system which is capable of filling the existing gap between the expectations of the tourists and various 
services provided to them by the existing information sources. For this purpose the researchers studied 
various IT systems worldwide and identified that mobility concept best suits the tourist. The researchers then 
decided that a Context Location Based Personalized Mobile Tour Guide is the right solution. This product is 
highly beneficial to the community as it benefits various users like tourists, tourist related businesses, people, 
travelers etc... It eliminates the need where the tourists don not have to always get the assistance of a third 
party to make their tour successful. They will have 24x7 accesses to information which can be personalized 
based on user preferences and interests. 
 
The product builds up a user community where the travelers can share the experience of their travel to a 
particular place using the application. On the other hand this product is the first to start advertising using 
mobile applications. The tourist related businesses can ensure that the information they publish will have 
value, as it will reach the target customers when and where necessary. The researchers are planning to 
partner with a leading telecommunication service provider so that the researchers can utilized the 
sophisticated infrastructures which is readily available and that will allow to expand the system to cover the 
entire island effectively and efficiently. This will also assist to provide exceptional service to tourist due to 
accurate location based services. 
 
The researchers are also planning to integrate Androlate plug-in to the application so that the contents in the 
application can be converted to multiple languages in the split of a second. Once the system is released 
successfully and a platform for tourist related businesses and tourists to interact with each other are formed 
successfully the system will run smoothly and the project team can generate a high profit.  
 
The main revenue sources include subscription charges from tourist related businesses, advertising fee and 
fee for downloading the application. Although the cost and effort involved initially is high, the project team 
can cover those costs in just few months after the product is successfully established.   
 
In future the application will be developed to support other mobile operating system platforms like Windows 
O/S, Apple IOS as well, this will not involve high effort and information since the application will use the data 
from the same database and it is the system interfaces that need to be redesigned. The Falcon Finder mobile 



 

145 
Paper Proceeding of EcomIT& GBM 2013- ISSN 2279-3712  

 

 

Paper Proceeding of EcomIT & GBM 2013- ISSN 2279-3712  
 

tour guide is not simply a tour guide, it is a value generation tool which links various stakeholders interest to 
meet at  a common platform and the this system goes beyond the expectations of the tourists.  
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PEOPLE LOCATING AND TRACKING SYSTEM BASED ON RFID AND VISUAL TECHNIQUES AT THE ENTRANCE 

ABSTRACT 

The RFID (Radio Frequency Identification) technology is widely used in many areas. Some studies 

combine the RFID technology and visual techniques to extend the applicationdomains. In this study, a 

method is proposed to locate and track persons carriedactive RFID tag when they are passing through an 

entrance. 

The main challenge of this study is the unstable RSSI (Received Signal Strength Indication) values of an 

RFID tag. The RSSI valuesare also verydifferent among tags. So, a Kalman filter is used to smooth the received 

RSSI values. An adaptivethreshold of RSSI is also designed. The threshold is used to trigger the locating of the 

target person on the image. However, the located target may be wrong since the locating process is triggered 

too early and another person is coincidently passing the entrance. Therefore, an RSSI attenuation checking 

mechanism is designed based on the temporal features of the RSSI values while a person passing the 

entrance. The locating process will be restarted if the located target cannot pass the checking. An 

experimental study is also designed to evaluate the performance of the proposed method. The results show 

that the implemented prototype can overcome the problem caused by the unstable RSSI values and achieve 

the purpose on locating and tracking persons at the entrance. 

 

Keywords:Visual Tracking, Image Fusion, Indoor Positioning, Kalman Filter. 
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1. Introduction 
The installation of cameras is getting more popular, especially in the urban area. The entrances of buildings are the 

key locations for camera installation to monitor all the persons passing through the entrances. However, the image of a 

camera is insufficient to identify these persons. If the face recognition technique is used to identify persons, the camera 

must be close enough to get a clear face. However, the accuracy of face recognition is easily influenced by the 

environmental brightness. These factors limit the people identification simply based on the image of a camera at the 

entrance 

On the other hand, RFID technology is popularly used in diverse application domains. It is quite simple to identify 

objects or people, e.g., baggage tracking at the airport, people identification at the company or hospital [Sani et al. 

2010; Gentili et al. 2010]. RFID technology is also used for localization in the indoor environment [Wang and Cheng 

2011; Wang et al. 2009; Cheng 2011; Tesoriero et al. 2008]. Several kinds of signal information are used for localization, 

including TOA (Time of Arrival), TDOA (Time Difference of Arrival), AOA(Angle of Arrival) and RSSI (Received Signal 

Strength Indication). Among these signal information, RSSI is the most common used for localization since its value is 

determined by the distance between the RFID tag and reader [Wang and Cheng 2011]. The reading distance of an active 

RFID tag can reach 100 meters. However, when an RFID tag is sensed, the lack of visual information limits the possibility 

to provide services for individual persons. 

For the people is passing through the entrance, all the people is easily detected in the image but difficult to 

identify. Oppositely, all the people can be sensed based on their RFID tags but cannot be seen. Therefore, the RFID 

technology and visual techniques should be incorporated to design a new method for people locating and tracking at 

the entrance. When a target person carried a RFID tag is approaching the entrance, visual techniques are used to detect 

the moving objects in the image. Once the RSSI value of the tag is larger than an adaptive threshold, it means that the 

person is in front of the entrance. The person is located in the image. Then, the located person can be tracking 

continuously in a multiple camera environment. 

2. Related Works 
RFID technology is used in various application domains, such as logistic tracking [Weinstein 2005], healthcare [Sani 

et al. 2010; Gentili et al. 2010] and indoor localization [Wang et al. 2009; Cheng 2011; Tesoriero et al. 2008]. For the 

indoor localization based on the RSSI values, the main problem is that the RSSI value is very unstable. It mainly causes by 

the multi-path fading and shadowing effect.A. Bekkali et al. utilized Kalman filter for overcoming such problem to 

improve the accuracy of indoor localization [Bekkaliet al. 2007]. 

Some studies incorporated the real-time image of cameras to solve the inaccuracy problem of the indoor 

localization simply based on the RSSI values [Wang and Cheng 2011; Wang and Chen 2011]. The results of the 

foreground moving object detection are matched with the results of RFID localization to locate the target object. 

However, the indoor localization must deploy multiple RFID readers in the area. The RSSI values of different readers 

must be recorded at some reference points in order to estimate the most likely location of a RFID tag. The above 

requirements limit the applicability of such indoor localization in the practical environment.  

Besides, A. Isasi et al. deployed RFID readers and multiple cameras at the entrance for intruder detection [Isasi et 

al. 2010]. When the number of moving objects in the image of a camera is different with the number of received RFID 

tags, it means that there are some intruders among the moving objects. The visual tracking of these objects in the 

multiple cameras are performed to filter and find out the intruders. 

In this study, only one RFID reader and at least two cameras are installed at the entrance for people locating and 

tracking. The deployment is commonly used in the practical environment. When all the people passing through the 
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entrance can be located, it is useful for the related functions or services, such as video indexing. The surveillant can 

retrieve the video clips of a specific person very quickly. 

3. The Proposed System 
In order to achieve the people locating and tracking at the entrance by incorporating the RFID technology and 

visual techniques, the process of the proposed system is shown in Figure 1. The process consists of three phases: object 

detection phase, RSSI detection phase, and visual tracking phase. 

In the object detection phase, the Gaussian mixture model (GMM) is used to construct the background image 

[Stauffer and Grimson 1999]. Then, a background subtraction operation is performed to detect all the foreground 

objects. Two basic morphological operations, erosion and dilation, are performed on these foreground objects to extract 

complete objects area. 

In the RSSI detection phase, a sensed RFID tag is checked whether the tag ever sensed before. If the tag is the first 

time sensed, a profile is established for this tag. A Kalman filter is performed to smooth the received RSSI values of this 

tag. When the RSSI value of a tag is larger than an adaptive threshold and a foreground object is going to pass a trapwire 

predefined in the image as shown in Figure 2(a), the system will locate the object as the target of the tag and enters the 

visual tracking phase.  

In the visual tracking phase, visual tracking techniques and camera handoff is performed on the located object. 

When the object leaves the FOV of the first camera and is going to enter the FOV of the second camera as shown in 

Figure 2(b), the new object passes the trapwire in the second camera will be located as the same target and tracking 

again. 
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Figure 1:The process of the proposed system 

The design of the above process also considers one condition. That is, two or more persons may pass through the 

entrance in turns. An object may be located as the target of a wrong tag. Therefore, an RSSI attenuation checking 

mechanism is designed in the RSSI detection phase. When a person passes through the entrance, the corresponding RSSI 

value of the tag should be attenuated for a period of time. If an object is located and the corresponding RSSI value have 

no such attenuation situation, it means that the locating is wrong, the system will go back to the RSSI detection phase to 

locate the target object of the same tag again. 
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(a)          (b)          (c) 

Figure 2: The predefined trapwires in three cameras 

The important steps in these three phases are presented in details in the following subsections. 

3.1 Foreground Object Detection 
A GMM model is used in this step. An example of the constructed GMM background model is shown in Figure 3(a). 

Then, the background model is subtracted from every image (frame) as shown in Figure 3(b). The result is converted to 

grayscale and performed binarization as shown in Figure 3(c). Finally, the noise is removed by using medium filter, 

erosion, and dilation operations. Then, the foreground object is extracted completely as shown in Figure 3(d). 

 

(a)       (b)       (c)       (d) 

Figure 3: An example of foreground object detection (a) GMM background image (b) real-time image (c) background 

subtraction (d) foreground object area 

3.2 RSSI Value Analysis and Adaptive Threshold 
The RSSI values of a tag received by the RFID reader are unstable. The values are influenced by many 

environmental factors, such as humidity, multi-path fading and shadowing effect. An example of the received RSSI 

values is depicted in Figure 4(a). The values are changed dramatically over time. Therefore, the values are processed by 

the Kalman filter. The filtered results are depicted in Figure 4(b). The curve is stable and helpful for the subsequent 

steps. 

In advance, the RSSI values of persons passing through the entrance are recorded for designing the methods of 

the RSSI detection phase and the experimental study. The model of the active RFID tag is SYTAG245-2K. The reading 

distance is about 90 meters. The tag is placed in front of the person as shown in Figure 5(a) and the RFID reader is 

installed beneath the entrance as shown in Figure 5(b). Two persons carried tags, No. 181 and 184, walk to pass through 

the entrance in turns. The RSSI values and real-time images are recorded simultaneously for 12 times, four times are 

single person and eight times are two persons. 
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(a)                 (b) 

Figure 4: An example of RSSI values and Kalman filter (a)Before (b) After 

An example is shown in Figure 6. Figures 6(a)~(d) are the corresponding images of the person at four different 

locations. And, the corresponding RSSI values are marked in a red circle shown in Figure 6(e). 

 

 

(a)             (b) 

Figure 5: The wearing of the RFID tag and the installation of the reader (a) tag (b) reader 

 

(a)               (b) 

 

(c)               (d) 
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(e) 

Figure 6: The person‘s locations and RSSI values (a)-(d) four different locations (e) the corresponding RSSI values at four 

locations 

By observing the curve of RSSI values, the value is increasing quickly when the person just passes the entrance as 

shown in Figure 7. The RSSI values of 12 test cases in the above moment are listed in Table 1. A suitable threshold value 

should be set to trigger the target object locating in the image. Here, the threshold is denoted as ThR and refers the 

average and standard deviation of the values as listed in the bottom of Table 1. The averages and standard deviations of 

two tags are also different. The value may be changed as the power consumption of the tag. Therefore, an individual 

profile is used to record the information of a tag, including the threshold, ThR.  

 

 

Figure 7: An example of the person carried a tag is going to enter the entrance 

Table 1: The RSSI values of the person is going to enter the entrance (a) cases 1~6(b)cases 7~12 

ID 
Test Cases 

C1 C2 C3 C4 C5 C6 

181 135 144  148 145 

184  158 160 157 155 

ID 
Test Cases 

C7 C8 C9 C10 C11 C12 

181 139 139 145 148 149 140 

184 151 146 169 164 153 163 

ID Average Sigma 

181 143 4 

184 158 6 

 

In addition, the RSSI value when the person is just passing the entrance is not always larger than the average. 

Therefore, the threshold, ThR, is adaptive and equals to the average subtracting one or two times of the standard 

deviation. For two times of the standard deviation is used, there are 97.8 percent of the RSSI values within the Gaussian 

distribution as shown in Figure 8. 
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Figure 8: The Gaussian distribution of the RSSI values 

3.3 RSSI Attenuation Checking 

In the previous step, the target person locating is activated when the received RSSI value is larger than the 

threshold, ThR. If an unknown object is going to enter the entrance at that moment before the real target person, the 

unknown person will be located and tracking. Therefore, an RSSI attenuation checking mechanism is designed to 

overcome the above problem. 

In Figure 9, the RSSI values of a person during passing the entrance are observed again. The curve marked with a 

red dashed circle is the person just entering the entrance. There are two characteristics during the person entering the 

entrance: 

1. The RSSI values are not increasing immediately. It is increasing quickly to the peak after a short period. 
2. The RSSI values are decreased obviously after the person leaving the entrance. 
The RSSI attenuation checking mechanism is designed according the above characteristics as shown in Figure 10. 

Therefore, when the target locating is started at TL, the RSSI values during a period of time, denoted as Tw (wait time), 

are examined. The maximum RSSI value during the period is denoted as Rmax and the RSSI value at TL+Tw is denoted as 

Rw. The different between and Rw is denoted as Rdiff (=RmaxRw). If Rdiff is larger than a threshold, denoted as ThAC, it 

means that the RSSI values pass the attenuation checking. Otherwise, it means that the located person is wrong. The 

system will go back to the RSSI detection phase to re-locate the target person again. 

 

−1σ 1σ −2σ 2σ −3σ 3σ μ 

34.1% 34.1% 

13.6% 13.6% 2.1% 2.1% 
0.1% 0.1% 
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Figure 9: The RSSI curve during the person entering the entrance 

 

Figure 10: An example of the RSSI attenuation checking mechanism 

 An empirical study is performed to determine an appropriate Tw and the thresholdThAC of Rdiff. Firstly, the 

elapsed time from TL to the time with the maximum RSSI value is estimated from the 12 test cases. The results are listed 

in Table 2. In Table 2, the maximum RSSI value appears within three seconds for all the 12 cases. It means that Tw must 

be longer than three seconds. Next, the Rw and Rdiff are estimated for Tw equals four or five seconds. The results are 

listed in Table 3 and Table 4 separately. In Table 3, two Rdiff equals one dB. It is too small for attenuation checking. In 

Table 3, the Rdiff is obvious. The smallest Rdiff for tag IDs 181 and 184 are 7 and 19 dB, respectively. Therefore, Tw is set to 

five seconds and ThAC for Rdiff is set to the minimumRdiff of 12 test cases from the empirical study. They are listed in Table 

5. 
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Table 2: The elapsed time from TL to the time with maximum RSSI value 

ID 
Test Cases 

C1 C2 C3 C4 C5 C6 

181 0.7 0  2.1 1.9 

184  0 0 0.4 0.3 

ID 
Test Cases 

C7 C8 C9 C10 C11 C12 

181 3 2.3 1.1 0.7 1.9 2.7 

184 0.3 0.3 0 0 1.5 0 

Table 3: The Rdiff for Tw = 4 seconds 

ID Data 
Test Cases 

C1 C2 C3 C4 C5 C6 

181 

Rmax 146 144 

 

160 163 

Rw 133 129 141 140 

Rdiff 13 15 19 23 

184 

Rmax 

 

158 160 159 160 

Rw 134 129 142 143 

Rdiff 24 31 17 17 

ID Data 
Test Cases 

C7 C8 C9 C10 C11 C12 

181 

Rmax 156 157 151 160 163 150 

Rw 155 145 147 139 134 149 

Rdiff 1 12 4 21 29 1 

184 

Rmax 156 149 169 164 161 163 

Rw 133 133 141 135 139 133 

Rdiff 23 16 28 29 22 30 

Table 4: The Rdiff for Tw = 5 seconds 

ID Data 
Test Cases 

C1 C2 C3 C4 C5 C6 

181 

Rmax 146 144 

 

160 163 

Rw 127 128 135 144 

Rdiff 19 16 25 19 

184 

Rmax 

 

158 160 159 160 

Rw 130 136 133 139 

Rdiff 28 24 26 21 

ID Data 
Test Cases 

C7 C8 C9 C10 C11 C12 

181 

Rmax 156 157 151 160 163 150 

Rw 146 139 140 128 131 143 

Rdiff 10 18 11 32 32 7 

184 

Rmax 156 149 169 164 161 163 

Rw 122 130 141 126 132 136 

Rdiff 34 19 28 38 29 27 

Table 5: Tw and Rdiff from the empirical study 
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ID Tw Threshold (ThAC) of Rdiff 

181 
5 seconds 

7 

184 19 

 

4. Experimental Study 
A prototype system was implemented based on the proposed process to evaluate the locating and tracking 

performance. The setting of experimental environment  is shown in Figure 11. The persons are walking and entering the 

entrance in Figure 11(a). The system attempts to locate the person and track the person in Figure 11(b). When the 

located person enters the FOV of the third camera, the system continue the tracking function until the person leaves its 

FOV. 

 

 

(a)          (b)          (c) 

Figure 11: The experimental environment (a)-(c) the images of three cameras 

4.1 Prototype System 

The prototype system was implemented by using Visual Studio 2008. Its screenshot is shown in Figure 12. The 

upper-left part is the image of a camera. The system switches the camera to the target object automatically. The right-

hand part of the screenshot is used to display the GMM background image or the template used for target tracking as 

shown in the figure. The lower-left part of the screenshot is a log of the received RSSI signal information, including the 

time and RSSI value. Some information, such as the threshold ThR of a specific tag, is displayed in the status bar.  

An example is used to demonstrate the operation of the RSSI attenuation checking mechanism for preventing a 

false locating/tracking. The example is shown in Figure 13. Assume two persons walk and pass the entrance in turns. The 

former carries a tag with ID 184 and the latter carries a tag with ID 181. The image before two persons approaching the 

entrance is shown in Figure 13(a). Although there is a long distance between two persons, the person locating step is 

triggered since both RSSI values are larger than the individual threshold ThR. The system locates the targets of two tags 

at the same person as shown in Figure 13(b) and (c). When the user clicks two different tag IDs, the same person is 

shown in the image. However, the RSSI attenuation checking mechanism found that the Rdiff of tag ID 181 cannot larger 

than the threshold ThAC. The tag ID 181 is switched back to the RSSI detection phase as shown in Figure 13(d) for waiting 

the target locating step to be triggered. In Figure 13(e) and (f), two persons are located and tracking successfully and the 

real-time image is displayed correctly after clicking the tag ID on the screen. 
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Figure 12: Screenshot of the prototype system 

 

(a)                  (b) 

 

(c)                 (d) 

 

(e)                 (f) 

Figure 13: An example of RSSI attenuation checking mechanism (a) two persons approaching the entrance (b) and (c) the 

same person is located by two tags (d) the locating error of the tag 181 is found (e) and (f) two persons of two tags are 

located correctly 

4.2  Experimental Results 

The recorded 12 test cases are used in the experimental study. Two factors related to the locating success rate are 

analyzed in the experiments: 
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1. The influence of the standard deviation (sigma) on determining the adaptive threshold ThR for triggering the target 
locating process. 

2. The influence of the RSSI attenuation checking mechanism 
The following notations are defined for representing the experimental results: 

 T: Target is located successfully 
 F: Target locating is fail 
 N: Target locating process cannot be triggered by the RSSI values 
 S: Target locating is fail initially and success later by using the RSSI attenuation checking mechanism 

If the adaptive threshold ThR for triggering the target locating is determined by 1 or 2 sigma and the RSSI 

attenuation checking mechanism is turned off, the results are listed in Table 6. Although the overall locating success 

rates of both conditions are the same (75 percent). However, there are three cases marked N which means that the 

locating process cannot be triggered. On the other hand, the target locating of all the cases is triggered under 2 sigma 

condition, i.e., no N in the table. The number of false locating (F) is increased from two to five since the located target is 

wrong. 

 

Table 6: The results of locating success rate influenced by the sigma and without the RSSI attenuation checking 

mechanism 

ID Sigma 
Test Cases 

C1 C2 C3 C4 C5 C6 

181 
1 

N T ` T T 

184  T T T T 

181 
2 

T T  T T 

184  T T T F 

ID Sigma 
Test Cases 

C7 C8 C9 C10 C11 C12 

181 
1 

T T T F F T 

184 N N T T T T 

181 
2 

F F T F F T 

184 T T T T T T 

1 Overall=T/(T+N+F)=15/20=75% 

2 Overall= T/(T+N+F)=15/20=75% 

 

The RSSI attenuation checking mechanism is designed for solving the problem of false locating. So, the mechanism 

is performed under the 2 sigma condition. The results are listed in Table 7. The locating success rate can reach 100 

percent. It shows that the system can locate and track a person effectively by incorporating the RFID technology and 

visual techniques at the entrance. 

5. Conclusion 
In this paper, a system is proposed for locating and tracking persons carried RFID tags when they walk and pass the 

entrance. The system incorporates the RSSI values of RFID tags and visual techniques to achieve the above goal. 

However, the RSSI values are quite unstable. Although the Kalman filter is used to make the value as stable as possible. 

The target false locating problem may still occur. Therefore, a RSSI attenuation checking mechanism is also designed to 

solve the above problem. When a person can be located successfully, a located person can also be tracking continuously 

in a multi-camera environment. 
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An individual profile is recorded for every RFID tag. The threshold ThR for triggering the visual locating process is 

based on the average and the 2 standard deviation of the RSSI values in the last few times just when the person is 

going to enter the entrance. In the future, the system will be installed in the practical environment for verify its 

performance. 

Table 7: The results of locating success rate with 2 sigma and the RSSI attenuation checking mechanism 

ID 
Test Cases 

C1 C2 C3 C4 C5 C6 

181 T T  T T 

184  T T T S 

ID 
Test Cases 

C7 C8 C9 C10 C11 C12 

181 S S T S S T 

184 T T T T T T 

Overall= (T+S)/(T+N+F+S)=100% 

 

Acknowledgement 

The work is partially supported by the National Science Council of Taiwan under grant number: NSC 99-2632-E-

324-001-MY3. 

References 

Bekkali, A., H.Sanson,and M.Matsumoto, RFID Indoor Positioning Based on Probabilistic RFID Map and Kalman Filtering, 

Proceedings of the Third IEEE International Conference on Wireless and Mobile Computing, Networking and 

Communications (WiMOB 2007), 21-27, White Plains, NY,  8-10 Oct. 2007. 

Cheng, S.H., An Indoor Positioning System Based on Active RFID in Conjunction with Bayesian Network, Proceedings of 

the 2011 International Conference on Machine Learning and Cybernetics (ICMLC), Vol. 1:386-390, Guilin, 10-13 July 

2011. 

GentiliG.B., F.Dori, and E.Iadanza, “Dual-frequency Active RFID Solution for Tracking Patients in a Children's Hospital. 

Design Method, Test Procedure, Risk Analysis, and Technical Solution,” Proceedings of the IEEE, Vol. 98, No. 

9:1656-1662, 2010. 

Isasi,A., S. Rodriguez, J.L.D.Armentia, and A.Villodas, Location, Tracking and Identification with RFID and Vision Data 

Fusion, Proceedings of the 2010 European Workshop on Smart Objects: Systems, Technologies and Applications 

(RFID Sys Tech), 1-6, Ciudad, Spain, 15-16 June 2010. 

Sani, A.,M. Rajab, R.Foster, and Y.Hao, “Antennas and Propagation of Implanted RFIDs for Pervasive Healthcare 

Applications,” Proceedings of the IEEE, Vol. 98, No. 9:1648-1655, 2010. 

Stauffer, C., and W.E.L.Grimson, Adaptive Background Mixture Models for Real-time Tracking, Proceedings of the 1999 

IEEE Computer Society Conference on Computer Vision and Pattern Recognition, Vol. 2:246-252, Fort Collins, CO, 

USA, 23-25 June 1999. 

Tesoriero, R., J.Gallud, M.Lozano,and V.Penichet, “Using Active and Passive RFID Technology to Support Indoor Location-

Aware Systems,” IEEE Transactions on Consumer Electronics, Vol. 54, No. 2:578-583, 2008. 



 

163 
Paper Proceeding of EcomIT& GBM 2013- ISSN 2279-3712  

 

 

Paper Proceeding of EcomIT & GBM 2013- ISSN 2279-3712  
 

Wang, C.S., C.H. Huang, Y.S. Chen, and L.J.Zheng, An Implementation of Positioning System in Indoor Environment Based 

on Active RFID, Proceedings of the 2009 Joint Conferences on Pervasive Computing (JCPC),71-76, Tamsui, Taipei, 3-

5 Dec. 2009. 

Wang, C.S., and C.C. Chen, Flexible Localization and Identification System Based on RFID and Vision Tracking 

Technologies, Proceedings of the 2011 International Symposium on Computer Science and Society (ISCCS), 356-

360, Kota Kinabalu, 16-17 July 2011. 

Wang, C.S., and L.C. Cheng, RFID &Vision Based Indoor Positioning and Identification System,Proceedings of the 

2011IEEE 3rd International Conference on Communication Software and Networks (ICCSN),506-510, Xi'an,27-29 

May 2011. 

Weinstein,R., “RFID: a Technical Overview and Its Application to the Enterprise,” IT Professional, Vol. 7, No. 3:27-33, 

2005. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


