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Editorial 

 
We are happy to present December 2015 issue of IJMR to the esteemed scholarly community. 
In this issue, we have included four papers drawn from Finance, Information and 
Communication Technologies, Micro-finance and Marketing. We sincerely hope that the 
readers will find these contributions worthwhile and stimulating.   
 
Jo-hui Chen and John Francis Diaz have contributed a paper titled ‘Positive Dependence and 
Volatility Asymmetry in the Returns of the Largest Emerging Markets ETFs’. In this paper the 
authors have provided evidence of predictability and asymmetry in the returns and volatilities 
of seven emerging markets (EMs) equities exchange-traded funds (ETFs).     
 
Paper titled ‘Mobile Maps in India: Potential Problems and Solutions’ by Mark R. Leipnik, Sanjay 
S. Mehta and Falguni Mukherjee, addresses some of the key issues facing India in its adoption 
and diffusion of mobile maps. Besides, the authors have also provided potential solutions to the 
issues disconcerting widespread usage mobile maps in the country.   
 
Kamlesh Gakhar and Mitu have examined how efficiency and social goals can be complemented 
in their paper titled ‘Assessing the Efficiency and Outreach of Microfinance Institutions’. The 
authors provide evidences of financial efficiency of micro-finance institutions which also had a 
greater depth of outreach resulting in benefits to the people on the margins of the society.   
 
Saurabh Gupta and Anurag Singh have explored the factors which augment attractiveness of a 
region to draw both domestic and international tourists in their paper ‘Determinants of Tourism 
Destination Competitiveness: A Case of Bundelkhand, India’. They argue that fitting 
infrastructure which enhances overall experience of the travellers is key to competitiveness of 
any place or region as favoured destination for tourism.   
 
Readers are invited to share their comments on the published articles. Selected communication 
(1000-1500 words) may be published in the next issue of IJMR. Conceptual and empirical 
research papers as well as integrated literature reviews on any theme having a potential impact 
on management practices are welcome for June 2016 issue of the journal.   
 
 

–Editors 
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Positive Dependence and Volatility Asymmetry 
in the Returns of the Largest Emerging Markets ETFs 

 
Jo-hui Chen & John Francis Diaz 

Chung Yuan Christian University, Taoyuan City, Taiwan 
E-mail: johui@cycu.edu.tw, di.jiang@cycu.edu.tw 

 
Abstract 

This paper provides evidence of predictability and asymmetry in the returns and volatilities of 
seven emerging markets (EMs) equities exchange-traded funds (ETFs). This ETF category has a 
total market capitalization of approximately $136.56 billion.  The study collects seven of the 
largest EMs equities ETFs, which comprises around 90% of the total market capitalization. Four 
fractional integration models show EMs equities ETFs exhibit long-memory process in both 
returns and volatilities, which is a clear sign of market inefficiency. The research also shows 
that this ETF category has leverage effects and asymmetric volatility properties with the 
significant values of the theta )(  a n d  the gamma )(  parameters, respectively. This paper 

also believes that negative shocks have greater  impact on stock return volatilities than 
positive shocks. The study finds that among the four models applied, the fractionally 
integrated autoregressive moving average-fractional integrated asymmetric power 
autoregressive conditional heteroskedasticity (ARFIMA-FIAPARCH) models provide the best 
representation of the conditional mean and variance dynamics among EMs equities ETFs. 
 
Keywords: Long-memory and Asymmetry, Fractionally-integrated Models, Stock Returns and 
Volatilities, Emerging Markets ETFs 

 
Introduction 
Emerging markets (EMs) are economies that experience rapid development and 
industrialization with growing social and business activity.  Emerging equity markets are 
currently offering a great potential for stellar returns because of their sustained upward 
momentum. Based  on  the  Goldman  Sachs  Global  Economic  Report  of  2010,  EMs’ equity 
capitalization could expand from $14 trillion to $37 trillion in 2020, and $80 trillion in 2030. 
The possibility of predicting equity market  returns has long been a great interest for 
academicians and investors alike, particularly the huge prospect  that emerging economies 
are offering.  However, the efficient market hypothesis (EMH) of Fama (1970) for the past 
decades has been offering explanation on the difficulty of forecasting stock returns. A 
number of studies (Bekaert, 1995; Bekaert and Harvey, 1995; and Wright, 1999) have 
observed that EM returns have the tendency to be more persistent.  
 

mailto:johui@cycu.edu.tw
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Compared with developed markets which are more efficient because price movements occur 
accordingly in the market, EMs show more signs of market inefficiency, where long memory 
properties could exist which in turn can possibly be exploited by investors to earn excess 
returns. Based on the finding of Wright (1999), EMs can be very attractive for portfolio 
diversification because of their low correlation with developed markets. This distant 
connection of emerging and developed markets was recently reported by Blitz and Huij (2012) 
when they assessed the performance of global EMs equity ETFs. They concluded that EMs 
equity ETFs have higher tracking errors compared to developed markets ETFs. Given the more 
erratic behavior of EMs equity ETFs, institutional investors are still placing a considerable 
amount of equity investments to EMs because of its strong viability as potential investments 
with higher expected returns.  

 
The Institute  of  International  Finance  has  projected  that  equity investments  will  increase  
by 6.27% from 2011 to 2012. However, directly investing to the stock markets of emerging 
economies is a big challenge for average investors. This dilemma of having a well-diversified 
portfolio using EMs has been solved with the genesis of exchange-traded funds (ETFs), 
wherein investors could acquire an exposure by investing in ETFs that track the 
performance of emerging stock markets.  Investors could  allocate only a small amount of 
their holdings on the emerging equities markets ETF, with broad coverage, where it would be 
very expensive if a direct investment was made. 

 
Exchange-traded funds (ETFs) have been in existence for over twenty years now since State 
Street Global Advisors (SSgA) launched the SPDR (Standard & Poor’s Depository Receipts), the 
first ETF in January 1993. Based on the 2012 Investment Company Factbook, ETFs have grown 

to a number of 1,134 with a total net asset of $1.048 trillion. According to NBC’s (Consumer 

News and Business Channel) article, the ETF industry increased by 26% or $282.6 billion from 
2011 to 2012 and ETF assets are expected to double every four or five years.   ETFs originally 
try to replicate the performances of stock indices, and they have extended into sectors, 
international markets, fixed income, bonds, commodities, real estate, currency and even forms 
of investment strategies like diversified portfolio, leveraged and inversed ETFs, etc.  

 
This paper focuses on EM equities ETFs. Based on the 2013 ETFdb Category Report, as of 
February 27, 2013, there are already 76 ETFs under the EMs equities category with a total 
capitalization of $136.56 billion. This study is interested in studying 7 of the largest EMs equities 
ETFs comprising 90% of the total market capitalization. These ETFs are designed to track the 
performance of emerging stock markets on a daily basis. The results from the current study 
provide real term value for fund managers, investors, and traders in creating trading strategies 
to gain profits, and academic significance for academicians and researchers by having new 
understanding in forecasting ETFs. The findings should contribute to reinforcing the fact that 
these trading instruments can be forecasted given related inputs, thereby convincing potential 
investors on the viability of ETFs as investment instruments. The findings can also augment 
current knowledge of academicians, thereby providing another research avenue. 
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Methodology 
This study analyzes daily closing prices of the eight top EMs ETFs from the Yahoo! Finance 
website.  The study examines Vanguard FTSE emerging markets (VWO), iShares MSCI emerging  
markets index fund (EEM), Wisdom Tree emerging markets high- yielding  equity  fund  
(DEM),  Market  vectors  Russia  (RSX),  MSCI  emerging  markets minimum volatility index 
fund (EEMV), Wisdomtree  emerging markets smallcap dividend fund (DGS), Wisdomtree India 
earnings fund (EPI) and iShares MSCI Thailand investable market index fund (THD), these ETFs 
have market capitalization with at least  US$1 million as of February 22, 2013 based on the 
ETFdb website. The ETFs featured in this study comprises  90%  of  the  total  market  
capitalization  of  ETFs  under  the  emerging  markets category and have varying inception 

dates until February 27, 2013. The series of returns have been computed as, 

),log(log100 1 ttt ppy where tp represents the price at time .t  The financial time-series data 

were modeled by ARFIMA-FIGARCH, ARFIMA-FIEGARCH and ARFIMA-FIAPARCH processes and 
are explained below. 
 
The Fractionally Integrated Autoregressive Moving Average (ARFIMA) Model 
The ARFIMA model is a parametric approach to test the long-memory property of financial 
time-series based on Granger and Joyeux (1980) and Hosking (1981).  The model allows the 
different parameter (d) to be a non-integer and considers the fractionally integrated process 

)(dI  in the conditional mean. The ARFIMA ),,( qdp  model conforms with both stationary and 

invariability conditions and can be written as follows: 

tt

d LXLL  )()()1)((  ,       (1) 

'ttt z    )1.0(~ Nzt ,         

where d is a fractional integration real number parameter,   is the conditional mean, L is the 

lag operator and t is a white noise residual.   The dL)1(   is the fractional differencing lag 

operator. The autoregressive (AR) and moving average (MA) are assumed to have all roots 

outside the unit circle, represented as p

PLLLL   ...1)( 2

21 and 
p

PLLLL   ...1)( 2

21 , respectively.  

 

The ARFIMA model is stationary when 5.05.0  d , where the effect of shocks to t  decays 

at a gradual rate to zero.  Also, the process has a short memory when d = 0, where the effect of 
shocks decays geometrically.  A unit root process is exhibited when d = 1.  A long memory 
process or the so-called positive dependence among remote observations exists when 0 < d < 
0.5.  The ARFIMA model represents an intermediate memory or anti-persistence when -0.5 < d 
< 0 (Baillie, 1996).  Lastly, the process is non-stationary if 5.0d ,  while it is stationary but 
noninvertible process if 5.0d , making the time-series impossible to model by any AR 
process. 
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The Fractionally Integrated General Autoregressive Conditional Heteroskedasticity (FIGARCH) 
Model 
The FIGARCH model improves the traditional GARCH model to account the fractional 
integration model which allows the distinguishing parameter d to be a non-integer based on 
Baillie et al. (1996).  The model also captures short, intermediate and long memory in return 
volatility of econometric time-series. The FIGARCH ),,( qdp  model can be written as follows: 

  ))]((1[)1)(( 222

ttt

d LLL   ,      (2) 

where d is a fractional integration parameter, L is the lag operator and t is a white noise 

residual process. The FIGARCH model signifies long memory when 0  d   1, which allows more 
flexibility in modeling the volatility.  (L) is an infinite summation which, in practice, has to be 

truncated.  dL)1(    is the fractional differencing operator. The FIGARCH process is reduced to 

the GARCH model when 0d . 
 
The Fractionally Iintegrated Exponential General Autoregressive Conditional 
Heteroskedasticity (FIEGARCH) Model 
The FIEGARCH model is an extension of the EGARCH model that also determines long-memory 
in the volatility structure based on Bollerslev and Mikkelsen (1996). Similar to the EGARCH, the 
FIEGARCH model can also capture volatility asymmetry found in the financial markets. The 
FIEGARCH ),,( qdp  model can be written as follows: 

,ttty   

)()log()1)(1( 1

2

 tt

d gLL  ,       (3) 

where d is the fractional integration parameter which captures the long-memory property 
when 10  d , having strong volatility persistence, a significant parameter  measures the 

leverage effect, while tttg 


  )
2

()( and t is a Gaussian white noise with variance 1. 

The short-memory EGARCH model of Nelson (1991) is present when 0d ; and the process is 

stationary if 1  and .5.0d   

 
The Fractionally Integrated Asymmetric Power Autoregressive Conditional Heteroskedasticity 
(FIAPARCH) Model 
The FIGARCH (p, d, q) process is further extended to capture asymmetry aside from the long 
memory feature in the conditional variance through the FIAPARCH model based on Tse (1998). 
The FIAPARCH (p, d, q) model is seen to be superior than the FIGARCH process through the 

improvement.  FIAPARCH introduces the function   tt   and can be written as follows: 

       )()1)(()(11)(1
11

tt

d

t LLLL 


,   (4) 

where d is the fractional integration parameter and   and   are the model parameters. The 

FIAPARCH model has a long-memory property in the volatility when 0 < d < 1. Negative shocks 
have more impact on volatility than positive shocks when  > 0, and the inverse is also the 

same. The FIAPARCH process is also reduced to the FIGARCH model if  = 0 and  = 2.   
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Empirical Results 
Table 1 shows that the average stock returns of the largest EMs ETFs during the data 
period mostly experienced positive returns; while RSX, DGS and EPI ETFs experienced losses. 
EEM ETF  has the highest average positive returns posted with 2.1%, while EPI ETF has the 
highest negative average  returns of 1.1%. RSX ETF posted the highest volatility with a 1.45 
standard deviation, while DEM ETF has the lowest. Four ETFs (i.e., VWO, EEM, DEM and EPI) 
are positively skewed and the remaining three ETFs (i.e, RXS, DGS and THD) are negatively 
skewed.  The kurtosis coefficients have leptokurtic distributions, wherein the data have 
generally more acute peak around the mean and fatter tails. The Jarque-Bera statistic for 
residual normality illustrates that the EMs ETF returns are under a non-normal distribution 
assumption.    

 
Table 2 illustrates the initial filtering done by the research.  The Augmented Dickey-Fuller test 
established a stationary data for   all  the  emerging  markets  ETFs.  The  minimum  value  of  

the  Akaike  Information Criterion is  utilized to identify the orders of the models to  

eliminate  serial  correlation  and heteroscedasticity  in  the  observations. All ETF return 

samples have no serial correlation, based on the results of the Lagrange Multiplier test. This 
paper used the ARCH-LM process to test heteroscedasticity problems and shows that the 
study can apply the GARCH process in the sample after the final filtering process. 
 

Table 3 shows the results for both ARFIMA and ARFIMA-FIGARCH models. The ARFIMA 
model shows that the Wisdomtree India Earnings Fund (EPI) ETF exhibit positive 
dependence; this means that the EPI ETF has a long-memory process in its returns. This is a 
strong sign of market inefficiency and financial market participants may exploit this structure 
to earn excess returns.  The long-memory process in returns is also consistent with the 
studies of Kang and Yoon (2007) and Tan and Khan (2010) in studying the South Korean 
and Malaysian stock market returns, respectively. The combined ARFIMA- FIGARCH models do 
not confirm this result because of insignificant findings. However, the return volatility 
outcome of all EMs ETFs exhibit long-memory processes. These findings are in sync with the 
studies of Kang and Yoon (2007), Korkmaz et al. (2009), and Tan and Khan (2010).  
 

A dual long-memory property may be present with the EPI ETF given the application of the 
two separate models. The possible dual long-memory process found in the Indian ETF is 
consistent with the study of Kang and Yoon (2010) in their dual long- memory 
characterizations of two South Korea stock markets, KOSPI and Korea Securities Dealers 
Automated Quotation (KOSDAQ) using the ARFIMA-FIGARCH models.  This means that return 
and volatility of the EPI ETF have predictable structures and not a weak- form efficient 
financial time-series. The EPI ETF tracks the Wisdomtree India Earnings Index, which is a 
weighted index that measures the performance of profitable companies trading in India.  
The  results  of  this  study  conforms  well  with  the  initial  findings of Maheschandra (2012) 
on the absence of long-memory property in returns but a predictable structure in volatility 
when the author modeled the Bombay Stock Exchange (BSE) and the National  Stock  
Exchange  indices of India through  the  ARFIMA-FIGARCH  models.  The log- likelihood value  
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consistently points to the combined ARFIMA-FIGARCH models as the best fitting model to 
characterize the EMs ETFs compared to just utilizing the ARFIMA model. 

 
The ARFIMA-FIEGARCH and ARFIMA-FIAPARCH models are also applied to confirm these 
initial findings and to add features of leverage effects and asymmetric volatility properties, 
respectively. Table 4 shows that the two models agree on the dual-long memory properties 
of the iShares MSCI emerging markets index fund (EEM) ETF, which is again consistent with 
Kang and Yoon (2010). The two models generally confirm the long- memory properties of 
volatility, except for the insignificant findings for Vanguard FTSE emerging markets (VWO) 
ETF and Wisdomtree emerging markets smallcap dividend fund (DGS) ETF for the ARFIMA-
FIAPARCH models. These findings are again in-line with the findings of Kang and Yoon 
(2007), Korkmaz et al. (2009), and Tan and Khan (2010) in finding long-memory properties 
in financial market volatilities.    
 
These results, particularly the long-memory features  in  the  Market  vectors  Russia  (RSX)  
ETF,  and  iShares  MSCI Thailand investable market index fund (THD) ETF, find support in 
the  initial studies of Wiphtthananthakul  and  Sriboonchitta  (2010)  on  the  Thailand  
Volatility  Index  using  the ARFIMA-FIGARCH and ARFIMA-FIAPARCH models; and Jagric et 
al. (2005) on the Russian stock market using the Hurst exponent. The THD ETF seeks 
investments that conform to the price and yield of the MSCI Thailand IMI Index. On the 
other hand, The RSX ETF pursues investment result that resembles the price and yield of the 
Market Vectors Russia TR Index, which tracks publicly-traded companies in Russia.  This  study  
also  supports  the literature regarding the spillover and leverage effects of ETFs and stock  
market indices, showing the bilateral relationship between these two investment 
instruments making their return and volatility characteristics generally similar in properties 
(i.e., Chen and Huang, 2010; Chen, 2011; and Chen and Diaz, 2012) 
 
This research also discovers that VWO, EEM, RSX, and THD ETFs exhibit leverage effects 
with the significant negative value of the theta )(  parameter. This is clearly supported by 

the gamma )(  coefficient of asymmetric volatility response to shocks.  This paper found that 

negative news has bigger impact on stock return volatilities than positive news of the same 
magnitude. This paper has enough reason to conclude that leverage effects m a y  also be 
present in Wisdom tree emerging markets high-yielding equity fund (DEM) ETF with 15% 
level of significance, and EPI ETF with 20% level of significance. Both EMs ETFs have 
significant gamma )(  coefficients showing their asymmetric volatility properties.  

 
Th oug h a  convergence is not present with the DGS ETF, a possible asymmetry in its 
volatility may also be present because of the significant theta )(  parameter which exhibits 

leverage effects. These findings are consistent with Ruiz and Veiga (2008), and Goudarzi 
(2010) when they applied the FIEGARCH model in the S&P 500 and the German Deutscher 
Aktien stock index, and BSE index, respectively. This paper also finds connection in the 
application of ARFIMA-FIAPARCH models in the studies of Mabrouk and Aloui (2010) Tan and  
Khan  (2010)  and  Wiphtthananthakul  and  Sriboonchitta  (2010)  on  the  stock  market 
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returns of Tunisia, Malaysia and Thailand, respectively. The presence of leverage effects and 
asymmetric volatility properties are not a surprise for the vast majority of literature, since bad 
news typically creates heightened emotions of panic resulting to larger movements in returns 
that typically create losses. Based on the log-likelihood values, the study found out that 
ARFIMA-FIAPARCH models provided the best representation of the conditional mean and 
variance dynamics and is the better combination of models to characterize return volatilities 
of the EMs ETFs. The power of the FIAPARCH model was also proven in the previous studies 
of Tan and Khan (2010) and Wiphtthananthakul and Sriboonchitta (2010). 
 
Conclusion 
Predicting returns and volatilities of top emerging economies have long been a great interest 
because of their relatively huge potential for upside swings.  This research answered this 
question by providing evidences in return and volatility predictability of the seven EMs equities 
ETFs.  Utilizing four fractional integration models on daily returns of the biggest EM equities 
ETFs, this research found that the ARFIMA model showed that the EPI ETF exhibit positive 
dependence; this means that the EPI ETF has a long-memory process in its returns. This is a 
strong sign of market inefficiency and financial market participants may exploit this structure 
to earn excess returns.   The combined ARFIMA- FIGARCH models show that the return 
volatility outcome of all EMs ETFs exhibited long-memory processes. The possibility of a dual 
long-memory process can be found in the Indian ETFs using two separate fractional 
integration models. The log- likelihood value identified the ARFIMA-FIGARCH models as the 
best fitting model to characterize the EMs equities ETFs.  
 
The ARFIMA-FIEGARCH and ARFIMA-FIAPARCH models confirmed some of these results 
findings the dual-long memory properties of the EEM ETF. The two models generally confirm 
the long- memory properties of volatility, except for the insignificant findings for VWO ETF 
and DGS ETF for the ARFIMA-FIAPARCH models. This research also discovered that VWO, 
EEM, RSX, and  THD ETFs exhibited leverage effects with the significant negative value of the 
theta )(  parameter, which was  supported by the gamma )(  coefficient of asymmetric 

volatility response to shocks.  This paper found that negative news has bigger impact on stock 
return volatilities than positive news of the same magnitude. The presence of leverage 
effects and asymmetric volatility properties are not a surprise for the vast majority of 
literature, since bad news typically creates heightened emotions of panic resulting to larger 
movements in returns that typically create losses. Based on the log-likelihood values, the 
study found out that ARFIMA-FIAPARCH models provided the best representation of the 
conditional mean and variance dynamics and is the better combination of models to 
characterize return volatilities of the EMs ETFs. 
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Table 1:  The Sample Size and Period of EMs ETFs Returns 
 
Top Ems ETFs Start of 

Data 
Obs. Mean Std. 

Dev. 
Skew. Kurt. Jarque-Bera 

Vanguard FTSE emerging markets 
(VWO) 

March 
11, 2005 

2004 0.012 0.945 0.111 10.013 8375.6*** 

iShares MSCI emerging markets 
index fund (EEM) 

April 16, 
2003 

2482 0.021 0.928 0.177 12.856 17105.2*** 

Wisdom tree emerging markets 
high-yielding equity fund (DEM) 

July 16, 
2007 

1416 0.002 0.858 0.011 6.065 2170*** 

Market vectors Russia (RSX) May 8, 
2007 

1463 -
0.009 

1.452 -
0.464 

9.279 5301.5*** 

Wisdomtree emerging markets 
smallcap dividend fund (DGS) 

October 
31, 2007 

1340 -
0.001 

0.866 -
0.822 

12.082 8301.8*** 

Wisdomtree India earnings fund 
(EPI) 

February 
27, 2008 

1260 -
0.011 

1.078 0.374 7.076 2658**** 

iShares MSCI Thailand investable 
market index fund (THD) 

April 2, 
2008 

1236 0.019 0.963 -
0.284 

5.087 1349.2*** 

Source: Yahoo Finance;  http://www.yahoo.com/finance. 
Note: *, ** and *** are significance at 10, 5 and 1% levels. 
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Table 2: Summary Statistics of ARMA and GARCH filtering 

 

EM ETFs ADF ARMA AIC  LM test ARCH-LM GARCH AIC ARCH-LM 

VWO -27.466*** 
(0.000) 

(2,1) 2.705 0.416 
(0.812) 

383.678*** 
(0.000) 

(1,2) 2.207 2.049 
(0.359) 

EEM -30.414*** 
(0.000) 

(2,1) 2.669 0.958 
(0.620) 

635.100*** 
(0.000) 

(2,2) 2.142 0.400 
(0.819) 

DEM -30.701*** 
(0.000) 

(0,1) 2.500 1.692 
(0.429) 

166.688*** 
(0.000) 

(2,2) 2.089 1.614 
(0.446) 

RSX -29.393*** 
(0.000) 

(2,2) 3.579 3.640 
(0.162) 

278.112*** 
(0.000) 

(2,2) 2.943 2.655 
(0.265) 

DGS -19.727*** 
(0.000) 

(2,1) 2.506 1.556 
(0.459) 

87.026*** 
(0.000) 

(2,2) 2.043 0.352 
(0.553) 

EPI -40.288*** 
(0.000) 

(1,2) 2.974 0.529 
(0.768) 

52.187*** 
(0.000) 

(1,2) 2.607 0.193 
(0.908) 

THD -40.719*** 
(0.000) 

(1,2) 2.741 2.606 
(0.272) 

133.790*** 
(0.000) 

(1,1) 2.366 0.837 
(0.660) 

Note: *, ** and *** are significance at 10, 5 and 1% levels, respectively; p-values are in 
parentheses. 
 

Table 3: Summary Statistics of ARFIMA and ARFIMA-FIGARCH models 
 
EM ETFs ARFIMA ARFIMA-FIGARCH 

d- 
ARFIMA 

ARCH AIC log- 
likelihood 

d- 
ARFIMA 

ARCH d- 
FIGARCH 

AIC log- 
likelihood 

VWO 0.058 
(0.388) 

(2,0) 2.698 -2706.9 -0.055 
(0.163) 

(1,2) 0.711** 
(0.018) 

0.711** 
(0.018) 

-2207.1 

EEM -0.030 
(0.318) 

(2,1) 2.669 -3306.6 -0.052 
(0.119) 

(2,2) 0.709*** 
(0.000) 

0.709*** 
(0.000) 

-2651.0 

DEM 0.002 
(0.958) 

(1,0) 2.500 -1766.1 -0.024 
(0.509) 

(1,0) 0.489*** 
(0.000) 

0.489*** 
(0.000) 

-1468.5 

RSX -0.039 
(0.213) 

(2,0) 3.581 -2616.6 -0.045 
(0.303) 

(1,2) 0.789*** 
(0.002) 

0.789*** 
(0.002) 

-2146.7 

DGS -0.068 
(0.119) 

(2,1) 2.508 -1676.2 0.020 
(0.791) 

(1,2) 0.631*** 
(0.000) 

0.631*** 
(0.000) 

-1356.7 

EPI 0.071* 
(0.096) 

(2,0) 2.967 -1870.6 0.011 
(0.839) 

(1,0) 0.734*** 
(0.000) 

0.734*** 
(0.000) 

-1635.1 

THD 0.016 
(0.646) 

(2,0) 2.744 -1692.3 0.018 
(0.749) 

(1,2) 0.639*** 
(0.000) 

0.639*** 
(0.000) 

-1450.4 

Note: *, ** and *** are significance at 10, 5 and 1% levels, respectively; p-values are in 
parentheses. 
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Table 4: Summary Statistics of ARFIMA-FIEGARCH and ARFIMA-FIAPARCH models 
 

 
Note: *, ** and *** are significance at 10, 5 and 1% levels, respectively; p-values are in 
parentheses. 
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Abstract 

Over the past two decades, maps on mobile devices have been adopted by a large number of 
individuals and businesses throughout the world.  They have used these maps to increase 
efficiency and productivity.  Use of this technology will continue to grow in the future but is just 
starting in India. During the next decade, India can be expected to have a great proliferation of 
this technology. This paper addresses some of the key issues facing India in its adoption and 
diffusion of mobile maps. Some potential solutions from the experiences of other nations with 
these and similar issues have been provided, which if adopted, may facilitate further 
development and wider usage of this technology. 
 
Keywords: Mobile Maps, Global Positioning System, India 

 
Introduction 
The manner in which people use maps has been shifting in fundamental ways throughout the 
world. Rather than using paper maps or accessing digital maps on stationary computers, the 
majority of map users in the developed world access them on mobile devices that are enhanced 
with Global Positioning System (GPS) capabilities. These “mobile maps” are the key to 
navigation. They are essential for location based services, crowd sourcing, and a host of other 
business related functionality (e.g. delivery services, trade area analysis, advertising campaigns, 
location analysis) (Mehta, Leipnik, & Maniam, 1999). Mobile maps have already transformed 
the lives of more than a billion people in Europe, Americas, and large parts of Asia (Leipnik, 
Mehta, & Rajendran, 2014). A billion more people in India are poised to adopt their use in daily 
life. The users may include government official whose driver will be able to avoid congestion by 
getting real time traffic updates on a smart phone functioning as a vehicle navigation system. 
As well as a restaurant owner who will be able to link maps, contact information, menus, and 
customer reviews together on a single platform. Also the vegetable and fruit seller who can 
send alerts (via SMS or MMS) to a list of customer’s cell phones as to the location and arrival 
time of his push cart. Mobile mapping applications like these are likely to transform individual’s 
lives and the public and private sector in India (Mukherjee, Leipnik, & Mehta, 2014). 
 
What is also certain is that the implementation of mobile maps in India will be plagued with a 
vast number of problems (Leipnik, Mehta, & Rajendran, 2014). Some of these problems have 
been encountered elsewhere (Leipnik & Mehta, 2009) while others are unique to India (due to 
its size, diversity, history, etc.) (Smyth, Kumar, Medhi, & Toyama, 2010). Until now, the Indian 
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government has not been actively building precise, accurate, and complete geospatial data 
(Mukherjee, Leipnik, and Mehta, 2014). In fact, they have been reluctant to let the private 
sector take a lead (mainly on the grounds of privacy and national security). This article discusses 
a wide range of issues in the Indian context, drawing on examples and problems seen in other 
nations. It also discusses some of the potential solutions, in particular, potential areas of 
research and entrepreneurship with respect to development of mobile maps in India. 
 
A ‘Monsoon’ of Problems 
The example of a driver using mobile maps and a smartphone (or just a vehicle navigation 
system with the capability of receiving real time traffic updates) starts off the discussion of a 
flood of problems facing mobile maps in the Indian context. Firstly, the dense building packed 
cities in India, with enumerable overhead lines, creates an urban jungle where GPS signals are 
often blocked or subject to multi-path interference. A vehicle navigation system will not 
provide accuracy better than plus or minus 20 meters in such conditions. Thus, the apparent 
location of a vehicle will be in the wrong lane, or even on the wrong street in a city full of tightly 
packed streets and nameless alleys. Secondly, digital maps in India are in an early stage of 
development. While arterial streets are portrayed in most cases and secondary streets are 
portrayed in most urban areas, the tangle of side streets, alleys, and landmarks are derived 
from aerial imagery (which generally lack specific attribute data such as the name of the street). 
Thirdly, India has numerous languages and dialects. Therefore, names of features may vary 
between languages. While English will be the primary language used in mobile maps, the long 
and complicated names (common in south India) will make errors likely. Fourthly, most Indian 
address range data is in the most primitive form (i.e., a single range for an entire block). Thus, 
actually finding an address depends on using an approximate interpolation algorithm. 
Therefore, the drop pin provided by a mobile map is located in the center of the street (often in 
the middle of a street segment) while the actual address may be located well off to the side 
and/or at the end of the block. Fifthly, areas with frequent road construction will have streets 
that are blocked, but shown as passable on digital maps. Lanes that have been added but are 
not yet mapped, and addresses that do not match the numbers or revised street names are 
common. 
 
On the other hand, using crowd sourced traffic data to try to avoid congestion has a paradoxical 
downside.  If few users are using and up-dating real time traffic information, it will not be 
accurate or timely. However as more users adopt the technology, they also adhere to the 
recommendations but that may just shift congestion to roads even less able to handle traffic, 
perpetuating congestion. Of course in areas with chronic congestion, like many Indian urban 
areas, the idea that seeing congestion as red in a color coded mobile map does not translate 
into any option for avoiding congestion, when every route is equally rubicund. Thus, the driver 
trying to deliver a pizza trying to find a quicker route to an address is likely to have to fall back 
on his “mental” map, as well as make local enquiries of people on the street once he gets near 
his destination. 
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Similarly, the potential customers of the restaurant who might also discover from the word on 
the street that the “customer” comments posted about the restaurant in an application like 
Yelp are fabricated and that the posted menu does not match either the price or the 
comestibles actually available. In fact, they might find that the restaurant is no longer in 
business, though it still exists on the mobile map. One interesting aspect of digital maps of 
points of interest (e.g. restaurants, stores) is that there is neither a reliable mechanism nor a 
profit incentive for removing “closed” and/or “relocated” businesses. 
 
The vegetable and fruit seller with the push cart may have to wait a very long time for any of 
the streets he plies to appear on a mobile map. A current digital map may only show the major 
roads and the ones that his potential customers might reside on do not yet exist on the mobile 
map. Outside the major urban areas in India, many streets and roads are not portrayed. While 
paper maps might contain many of them, the process of digitizing them is slow and costly 
(Sahay & Walsham 1996; Mukherjee & Ghose, 2013). In fact, most are likely to be so outdated 
that a better option is to use remotely sensed imagery (i.e., either through aerial photography 
or via GPS outfitted vehicles). In either case, teams of field workers are used to build geospatial 
data (Leipnik and Mehta, 2008). But the size of India and the density of cultural features (i.e. 
roads, schools, rivers, railways, etc.) make this a massive and costly task (Rundstrom, 1995). 
Conversely, relying on some “omniscient” outside source (e.g., Google, Apple, Microsoft) to 
create and update the mobile map is generally problematic as the maps may have major errors 
(in particular a lack of attribute data such as street names) (Raj, 2012). Even though these 
errors are apparent to local users, but they still make it into global standard digital databases. 
 

 
 

For example, Figure 1 shows an Apple mobile map for 
Kolkata from October, 2012. Note that the Hooghly 
River has been shifted east out of its channel while 
the true channel is shown as dry land. Generally, 
hydrographic data in India is extremely poor in mobile 
maps, reflecting the dormant character of Indian 
government efforts to create digital databases of 
rivers and lakes. This coupled with the effort being left 
to other companies like TomTom, which are driving 
streets with GPS outfitted vehicles and which are 
building the digital street network data. Another 
challenge is illustrated by the two names for the same 
roads shown (AJC Bose Road and State Highway 1; 
Nehru Road becoming Rabindra Sarani). 
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Figure 2 shows a contemporary Google mobile map of 
the same place in Kolkata. Note that in this case the 
river is in the correct location. In fact, Google maps 
are often superior to Apple maps with respect to 
issues like hydrographic features, but both sources of 
mobile maps have proven to be error prone. 

 
The error in the location of the Hooghly River within Apple maps (see Figure 1) has several 
potential explanations (which is fundamental to the Indian context). Water features (like rivers) 
were digitally mapped in the 1970’s. The original data was transcribed from paper maps from 
the colonial period. Any changes in river channels and drainage patterns occurring since the 
1940’s in India are likely to be error prone. Furthermore, the starting point for creating digital 
maps of rivers and lakes is not being done by driving (navigating) the feature with a GPS 
outfitted vehicle (boat), but rather done by remotely sensed imagery by updating and 
correcting line work originally digitized decades earlier. This raises a flood of problems in India. 
For example, there is heavy vegetation and monsoonal flooding throughout India (including the 
street networks). Dense vegetation obscures the banks of many Indian streams and rivers, so 
delineating the banks from imagery is challenging. Next, during the monsoon season, many 
areas of dry land (including streets and built-up areas) will be flooded. Since the Geographic 
Information System (GIS) used to build mobile maps is built of multiple layers, the layer of 
hydrographic features is built independently of the layer of streets which is independent of the 
layer of points of interest, which can also include features like parks, schools, and of course 
business locations (Leipnik, Mehta, and Maniam, 2002; Leipnik and Mehta, 2006). 
 

 

 
Figure 3 shows a street in Kolkata during a 
monsoonal flood. The difficulty in differentiating 
streets from rivers in many parts of India is made 
clear by this image as is the presence of smart 
phone technology. The map on the Vodaphone 
might show the street as a river or more likely it 
would indicate that the street was free of traffic 
and seemingly a good route to deliver the 
package. 

 
Generally, data on parks, railroad stations and other public facilities such as universities and 
government buildings is either absent or in the wrong place in many mobile maps. In fact, this is 
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a problem even in the most developed of nations. A common mistake in digital maps, in every 
nation, is the mistaken heuristic that “when in doubt it’s a park”. Often features like 
undeveloped land, railway stations, or areas with vegetative canopy are ascribed as being 
parks. The reason is that companies like Navteq, TomTom, and Google are focused on users in 
automobiles. These firms are paying drivers to drive down roads with GPS outfitted vehicles 
(Leipnik, Mehta, and Rajendran, 2014). They are also paying multitudes of digitizing technicians 
to co-register this spider network of digital roads on top of satellite imagery in places like 
Bangalore, Chennai, and Hyderabad, where there are large digital conversion operations. 
However, they are not paying anyone to digitize public facilities on foot and generally they are 
also not paying a lot of attention to rail facilities or public transit which is critical to mobility in 
India. In the Indian context, this means that rail, which is an essential component of most Indian 
life and ubiquitous throughout India, will be neglected in mobile maps. 
 

 

For example, Figure 4 is the main train station in 
Helsinki, which like India, relies on rail. It does not 
take an expert to determine that much of the space 
mapped as a park in downtown Helsinki, Finland is 
in fact a rail terminus. The builders of mobile maps 
in Finland have been focused on the road network, 
so these facilities get short shrift and therefore have 
error prone data. The same can be expected of rail 
facilities, and rail networks in India. 
 

 
 
 

Figure 5 demonstrates the heuristic “when in doubt 
make it a park”. As mobile maps evolve in India, 
numerous features will be initially classified as 
“parks”. One can expect places with large open 
areas (e.g. temples, military bases, train stations, 
and sometimes whole towns) to be designated as 
parks. Usually, there is a real park that has been 
mapped and labeled. A technician then trying to 
understand what the area with many trees seen in 
imagery actually is and will classify the entire area 
as a park. As seen in this illustration, a large portion 
of the technology hub city of Portland, Oregon is 
misclassified as a park. The dense street network 
from another co-registered layer should make it 
apparent that most of eastern Portland Oregon, 
USA is not a park. 
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One can also expect that other features such as parks, universities, public buildings as well as 
temples will be neglected. They may be wrongly characterized or have their areas expanded. 
This is likely to happen when there is a potential source of confusion as to the lack of vehicle 
access to a sacred or historical area. Thus, the historic area of Stratford–Upon–Avon in the UK 
did not have vehicle access. This ultimately caused the entire area to be classified as a hospital 
and the whole town omitted from Apple maps. Not placing medical facilities in the correct 
location or misclassifying them could have tragic consequences in a medical emergency or 
natural disaster (Leipnik, Mehta, and Rajendran, 2014). Thus, even if a facility is located in the 
right place, but misclassified, it could mean wasted minutes or hours when seconds count. For 
example, classifying an entire multi-store shopping center in Lindora, California as a medical 
clinic (because a single store front was a small diet food outlet) could lead someone seeking the 
nearest emergency care to perish. 
 

 
 

Figure 6 illustrates Stratford-Upon–Avon, UK as a 
hospital. The actual mistake is more serious than 
painting the town pink (with the color reserved for 
hospitals). Stratford-Upon-Avon was left out of the 
database entirely as a town and the name of the suburb 
of Shottery replaced it. The only Stratford-Upon-Avon 
that existed in the UK was a television repair business in 
Manchester. We can expect similar problems in India. 
 

The companies behind mobile maps, including Google, Apple (TomTom), Microsoft (Bing), and 
other global information technology firms have often touted the idea that users will be the 
solution to the host of errors plaguing the data. The notion is that social media and tools like 
Google Map Maker will eventually solve most issues with accuracy and completeness, without 
major cost to the data providers. Google’s Map Maker allows users to edit Google maps and 
submit corrections. This, it is assumed, will eventually remove the errors in the data and build 
on the bare bones skeleton of street networks and satellite imagery, and other cultural 
features. It will also help correct the numerous errors in the data. There are two flaws in this 
idea. First, in many parts of the world, the users are disinterested or incapable of using the 
available technology to correct errors. The error prone areas must be corrected for a reliable 
seamless fabric of geospatial data to be available. Secondly, the user community may not be 
angelic or even benign. Those users interested enough to make corrections may introduce 
erroneous data themselves, perhaps with malign intent. For example, one might edit a 
competitor’s location out of existence and even remove the street where their firm was 
located.  
 
Google in 2013 made an error by changing the name of the real English town of Slaithwaite into 
the nonexistent place named Blaithwaite (based on recommendation by a user). Numerous 
residents of Slaithwaite complained on social media, while a few used Google Map Maker. In 
any case, Blaithwaite existed for only a few weeks. Of course, users of a vehicle navigation 
system that had such an error when the device was new might not update their device with the 
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correction (although users of maps on tablets and smart phones would no longer see 
Slaithwaite labeled as Blaithwaite). It is important to understand that such an error goes deeper 
than a label on a map. Anyone searching for directions to Slaithwaite or for a business in 
Slaithwaite would not find the correct directions. Likewise, someone using an e-commerce web 
site like Hotels.com (that uses Google maps to help search for hotels and motels), would find 
that a search for hotels in Blaithwaite would yield five hotels within close proximity to the real 
Slaithwaite, while a search for hotels in Slaithwaite would yield no hotels. The problem is that 
false information can be deliberately inserted by users almost as easily as false information can 
be corrected by users (Leipnik, Mehta, and Rajendran, 2014). 
 
Highly publicized recent examples of errors introduced into Google maps using Google Map 
Maker by the user community in the USA included insertion of a new business named 
“Edward’s Snow Den” into the oval office of the White House in Washington D.C. Edward’s 
Snow Den business is actually a play on words of the name of Edward Snowden (the ex-
cryptographer and current guest of the Russians). A less funny and more widespread error due 
to the efforts of thousands of political opponents of president Obama caused Google maps to 
respond to any search for “Nigger King” and “Nigger house” to zoom into Washington. D.C. and 
insert a drop pin in the White House. This problem led Google to suspend Google Map Maker 
on a global basis before reintroducing it with additional safeguards whose efficacy is yet to be 
determined. These are examples of the fact that user generated data can be erroneous. 
Similarly, it would be unwise to expect Indian users of mobile maps to update them. 
 

 
 

Figure 7 illustrates the peril of letting the user 
community add and update features in mobile 
maps. It illustrated this subtle joke involving the 
White House. The potential for maps that can be 
edited by the user community to be manipulated 
for political reasons is shown by this case where 
the Oval office has now become “Edward’s Snow 
Den”. 
  

Early areas where mobile maps became popular, like the United Kingdom and Norway, are 
relatively politically stable with well-defined borders and a long history of development of maps 
that are independent of those proprietary ones that are on mobile devices (Mehta, Leipnik, & 
Mehta, 2005). These nations also use a single dominant language and alphabet to label 
features. Thus, it is easier to check if an error is present or the data is being altered as part of a 
political agenda. This is not so in the Indian subcontinent, where wars, disputed boundaries, 
religious divisions, and diverse languages and alphabets go with the territory. A user insinuated 
error recently was detected in the other major nation in the Indian subcontinent; Pakistan. This 
digital joke depicted in Figure 8 used tools available to users of Google Map Maker to make a 
comment about the supremacy of Google’s Android over Apple’s IOS. It was placed in 
Rawalpindi, Pakistan and features an oddly shaped park. Since, editors and error checking 
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algorithms have a tendency to accept parks that do not exist; it was not detected until it “went 
viral”.  
 

 

Figure 8 is an image from Google Maps of yet 
another erroneous park. However, one should 
note that parks and similar public spaces are 
poorly mapped, so insertion of new features is 
common from the user community and this 
layer is incomplete and error prone in the 
existing commercial mobile maps. Thus such a 
correction is likely to be accepted. The attempt 
to make updates of maps an automated process 
allows such errors. The computer sees this as an 
oddly shaped polygon but a park could also be 
an odd-shaped one and the error detection 
algorithm seems to lack a refined sense of 
humor. Map maker had to be curtailed since 
one could just as easily have added a park in the 
shape of Arabic script with an insulting or 
political message which would also have passed 
through quality control checks.  

 
The error of the non-existent park in Pakistan raises another issue in the Indian context, which 
is that it shares a border with Pakistan as well as China. This border is one of the most poorly 
defined and hotly contested on earth. In theory, mobile maps are globally “zoomable” 
seamlessly down to a locality like Rawalpindi. While this city is clearly inside Pakistan, what 
about the border areas of Kashmir? Does one create an Indian version of a mobile map that 
shows all of Kashmir as part of India and another version that shows it as disputed territory? In 
fact, mobile maps available in China generally show many areas, which belong to Indian 
territory, as part of China.  
 
Border disputes are not unique to the Indian sub-continent. Google maps that shifted the 
Nicaraguan/Costa Rican border was used by Nicaragua as part of its justification for occupation 
of what Costa Rica claims is its territory. A unique solution to the problem of disputed territory 
was made by Apple when it duplicated the island of Diaoyo/Senkaku, which is disputed 
between China and Japan. If the cartographic error shown in Figure 9 could be made a reality, 
the dispute might be settled because both Japan and China would each get an identical island.  
This error occurred because Apple was preparing different versions of its data for the Chinese 
and Japanese markets with different names and national sovereignty in each case but with 
different projections, thus the locations were different slightly. 
 



 

International Journal of Management Research, Vol. 6, No. 2, December 2015 
 

27 

 

 

Figure 9 is a map of a part of the East China 
Sea where an island is disputed between China 
and Japan. Apple maps duplicated the island 
and had one version with the Chinese name 
another with the Japanese one. 

 
That the same place has two names in two languages raises an interesting problem that is very 
acute in the Indian context (i.e. multiple languages/scripts). India has so many languages that it 
is moot question whether the local language should be used or English adopted as the lingua 
franca for an area. An example that makes short lists of the most obscene town names in 
English around the world is “Dikshit” a common name in certain parts of India. At present the 
small town of that name does not appear on digital maps but it apparently exists and when it 
does get digitized it poses the same sort of challenge that other towns with obscene or strange 
names have faced. Most likely it will be translated as Dixit or subsumed under the name of a 
whole district such as the town of “Fucking” in the Tarnsdorf district of Austria. In that case 
Apple has decided to stick with the official Austrian name of the village, while Google has 
bowdlerized the name by using the name of the district to replace the actual name of the town. 
 
 

 
 
 

In Figure 9, it can be seen that language can be 
an issue. Name in the figure is a business name 
that would be unlikely to be seen in the USA or 
elsewhere in the English speaking world. Some 
place names are obscene and/or ridiculous in 
other languages. Also, deciding which 
language takes precedence is an issue. Using 
English in all mobile maps in India is 
problematic. Translators exist on smart 
devices but they have their own limitations 
arising out of mechanical process.  

In order for mobile maps to be used in location based services (e.g. delivery) or for customers 
to find particular business (e.g. restaurants and hotels), it is necessary that locations along 
streets be determined via a process called geocoding (or by use of GPS at that location). This is 
a challenge when street addressing is unsystematic (as it is in many parts of India). Also, names 
are not a unique basis for searching for businesses. This brings us back to the example cited in 
the introduction of the potential for the vegetable and fruit seller to contact his customers as 
he pushes his handcart through town. He could indeed use the GPS in his smart phone to 
determine his location. He could indeed use social media applications or a customer list to send 
SMS message or otherwise contact those customers in close proximity informing them where 
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he is. However, at present, in rural India, while using most commercially available mobile maps, 
there is a good chance that his location would appear in the middle of an empty space like that 
most dominant in Figure 10.  
 

 

Figure 10 shows a typical situation for digital 
maps in rural parts of Haridwar, India where 
only the major roads are portrayed and these 
are often interrupted. 
 

 
A ‘Trickle’ of Solutions 
The numerous problems discussed above should give readers a taste for the challenges 
involved in building mobile maps in India. But there is indeed a huge and growing market for 
such products that there will surely be many digital map products available in India within the 
next few years. One advantage India has is that it has a large and multi-lingual workforce 
familiar with digital technology. Thus, the time consuming set of tasks involved in digitizing 
paper maps, traveling roads to GPS street centerlines, and identifying points-of-interest is 
something India is easily capable of doing and already making strides in this direction. In fact, a 
lot of work with other countries’ data is being done by firms like Google, Tata Group, and Apple 
(by sub-contractors) in places like Bangalore. What geospatial data analysts have learnt from 
editing errors is applicable to preventing similar mistakes in India. Thus, parts of cities 
erroneously located in the ocean in Mexico and Chile, confusing Mild Rah, Australia with 
Murray Regional Park 250 kilometers away, identifying airport runways in Illinois and Alaska as 
streets, a park as the main airport in Dublin, Ireland, replacing labels in Chinese with ones in 
Portuguese that appeared in Brazil, labelling a square in Berlin as Adolf Hitler Plaza, and all the 
towns in the Czech Republic with German names dating back seventy years to the Nazi 
occupation period can be usefully applied in the context of India by experts who have fixed 
these problems with other Nation’s data (Leipnik, Mehta, & Rajendran, 2014).   
 
Another advantage India has is that it has considerable strength in remote sensing image 
processing. While the vector based mapping function in India is moribund, the same is not true 
of the largely defense-driven field of remote sensing. However, one very important lesson is 
that no amount of satellite imagery (even at the highest resolution) can deal with accurately 
building street name data sets, obtaining street addresses (especially where addressing systems 
have not been systematically implemented), obtaining the names and details of businesses or 
delineating political boundaries (unless they happen to follow river channels). Also, it is clear 
that in the Indian context, hydrographic data is bad. There is not a competent and modern 
government entity akin to Natural Resources Canada, the Ordnance Survey of Great Britain or 
to a lesser extent the cartographic branch of the US Geological Survey (which was a pioneer in 
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digital mapping in the 1970’s). In reality, the Survey of India should have taken this role. Despite 
GIS centers in Dehradun and Hyderabad, it is not very visible and probably last achieved 
distinction before World War I.  Using data of India created by other countries is not a good 
solution either. Sources like the Digital Chart of the World (now called VMAP 0) from the 
National Geospatial Intelligence Agency are not a good solution either. Interestingly, the US 
government has built highly detailed maps of the physical features in Afghanistan.   
 
Indian firms like the Tata Group and smaller specialized firms like Digital Image Solutions, the 
Pixel Ltd. have been in existence for some time. Digital Image Solutions currently sells digital 
maps of major Indian cities. There is good multi-layer digital map data available for many major 
Indian cities such as Mumbai, Delhi, Kolkata, Chennai, and Bangalore, as well as the State of 
Karnataka as a whole. Examples of the contrast between adequate geospatial data for use in 
mobile maps and inadequate data is provided in Figure 11 showing two maps of Mumbai, one 
from Apple Maps and a contemporaneous map from Google Maps. 
 
Figure 11 are maps of comparable date from Apple Maps and Google Maps for Mumbai. The 
contrast between an adequate map and a embarrasing one soon voluntarily removed by Apple 
are evident. 
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As a test of the status of on-line maps of more urbanized and developed areas of India, the 
authors used searches of Google Maps and Apple Maps and the domestic Map of India data 
to try to locate some of the firms involved in building geospatial technologies in India. These 
companies range from very large ones such as the Tata Group and more specifically Tata 
Consultancy Services which has a geospatial technology speciality group with a GIS Data 
Services Center based in Chennai and a GIS Center of Excellence based in Hyderabad, 
through companies like Google which is based in Bangalore and NIIT Technologies based in 
Noida which is more specialized in GIS and is a wholey owned sales and consulting arm of 
ESRI the Redlands, California based firm that is the world leader in GIS. The Indian GIS 
industry is mostly centered in South Indian technology hubs. In contrast, the remote sensing 
image processing industry in India is based in Delhi. This is a reflection of a close connection 
to the Indian government, particularly the Defense Ministry and government satellite 
establishments. Thus, SatNav Inc., a firm involved in satellite navigation system 
development is based in Delhi as is MapIndia, the main India-based seller of digital maps. 
 
While not a valid test of the accuracy or completeness of geospatial data, it is instructive to 
take the same address for a firm and see whether it can be located using web based maps 
and if so where it is located and how the data compares. One thing that is obvious is that for 
Delhi and the technology hubs of South India, geospatial data has been created and the 
locations are correctly identified. However, in general, turn-by-turn directions are not 
available to these locations. The reason for this is that the roads portrayed are images 
derived from satellite imagery. The difficult process of building network connectivity and an 
attributed topologically structured vector based multi-layer GIS has not been carried out 
below the level of arterial streets. Large geospatial technology firms are located on side 
streets and in business parks that lack attributed data. This indicates that there is a 
tremendous amount of detailed work remaining to build truly powerful mobile maps, even 
in the most technologically advanced parts of India and even for data related to the firms in 
this specialized industry.  
 
The chaotic addressing situation in India has led to the development of a web map based 
solution termed ZIPR. ZIPR is a mobile App that allows groups of smart phone users to share 
locations and link those physical locations determined by mobile device GPS to navigate to 
any location on a list of contacts using a GIS stored on the device or accessed from the 
cloud. It functions in India on the Airtel and Bharat networks. This app lets GPS enabled 
smart phone users enter their location and associate it with a unique ID rather than a street 
address and number or cumbersome absolute coordinate. While the system is actually 
storing an absolute coordinate (such as a latitude and longitude) or a universal transverse 
mercator system coordinate. To get plus or minus one meter precision, those systems would 
require storing and recalling two long alphanumeric sets of data. Expressing the absolute 
location of a location in latitude and longitude in India  is cumbersome.  
 
Take Bangalore, India for example. The longitude of a small area corresponding to a small 
business is 12.971598723 decimal degrees North. But this can also be expressed in degrees, 
minutes and seconds with decimal fractions of a second. The latitude of the same small area 
is 77.594562761 degrees east which can also be expressed in decimal degrees. Furthermore, 
a datum such as Clarkes 1866, WGS 80 or WGS 84 must be specified. If this is not confusing 
enough to remember, the UTM coordinates are far worse since one must specify which of 
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120 rectangular zones one is in and the distance north in meters from the equator and East 
from a verticle zone boundary. Zones 42, 43, 44 and 45 fall at least partially inside India and 
users would have to be sure they specify the north zone not the south one. An approximate 
UTM coordinate for Bangalore would be zone 43 northing 1,435,405 meters and Easting 
779,964 meters. A ZIPR user would just need to remember a business name, which for a 
limited number of connections would be a three letter code or just something like “Google 
India”. 
 
India has many sacred sites and historical areas. These are generally left off mobile maps 
and in fact may (like the borders of India) be a subject of disputes such as the religious site 
of Ayodhya. Other features that will predictably be poorly mapped are river deltas, 
coastlines, squatter communities, forests, military facilities, deserts, mountains, and forests. 
States with active insurgencies such as Assam or Jammu/Kasmir will be an issue even 
without the complicating factor of border disputes. The poorest states such as Bihar and 
Odisha will also be laggards, while Karnataka will be a leader in statewide dessimination of 
mobile maps (Mukherjee and Ghose, 2013; Mukherjee, Leipnik, and Mehta, 2014). 
 
Conversely, looking at Indian digital map data in detail shows that there is a poliferation of 
data on points of interest. Besides, the firms in the geospatial technology sector being 
displayed, there are a range of hotels, resturants, higher-end shops and public institutions 
displayed. Many commercial firms have their offices included. Also subway stations and 
some other transportation related features like gas stations are portrayed. Many of these 
locations, particularly the resturants, have numerous comments and ratings associated with 
them. While the comments may be helpful, it should be understood that these are not 
objective. Many positive comments are submitted by the firms themselves and are 
misleading or false. Nevertheless, it is a start on development of comprehensive and 
valuable mobile maps. 
 
Conclusion 
Since the 1990s, India has witnessed a massive proliferation of information and 
communication technologies. This has led to novel ways of data sharing, data storage, and 
retrieval. India was not left far behind in the worldwide explosion of mobile phones and 
digital media. Mobile phone adoption is strikingly high among the middle and low-income 
population in most of India’s urban centers. It is likely that in the coming years, these mobile 
phones will display and use mobile maps in many ways. This is not surprising since India has 
vast potential for mobile maps and has financial and human resources internally to develop 
a geospatial infrastructure to support world class digital mapping products and applications 
for mobile devices. 
 
India has one of the largest mobile subscriber bases in the world and the mobile industry in 
India is also highly competitive (Prasad & Sridhar, 2009). India has a large number of mobile 
phone providers which has its advantages and disadvantages. On one hand, a large number 
of providers give rise to competition that can benefit consumers in the form of lower prices. 
On the other hand, in a sector with economies of scale (including in the preparation of 
mobile maps), too many operators may result in inefficiencies and high unit costs (Prasad & 
Sridhar, 2009). Traditionally, the government sector has always provided an impetus for 
introducing mapping, surveying, and information and communication technologies in India. 
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Nonetheless, the private sector should take the lead in the endeavor of mobile map 
creation, as moribund government bureaus are not capable of the entrepreneurial drive 
required for the purpose. Even with private sector investment and reallocation of geospatial 
data infrastructure expertise now applied to other nation’s data, this process will 
nevertheless be slow. It will entail moving from the largest and most technologically 
oriented cities out to more rural areas. Market forces will drive this effort. Learning from the 
mistakes (and successes) of other nations and firms will greatly facilitate the adoption and 
diffusions of this disruptive technology. 
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Abstract 

Serving the poor and being financially efficient seems to be quite challenging for 
microfinance institutions due to the involvement of high transaction cost, high clients’ 
turnover and frequency of transactions. This paper explores how financial efficiency can be 
accomplished while serving the poor. Authors have used a panel data regression model to 
draw inferences.  Six out of seven cases suggest that a microfinance institution can actually 
be financially efficient while having a greater depth of outreach whereas only a single case 
suggests that efficiency and outreach cannot be achieved simultaneously.  Results of this 
research refute the popular notion that financial inefficiency of microfinance institutions is 
linked with their social orientation of doing good to the marginalized sections of society. 
Empirical evidences indicate that microfinance institutions can be financially efficient while 
fulfilling their social goals. 
 
Keywords: Microfinance institutions, Outreach, Financial Efficiency 

 
Introduction 
Microfinance institutions (MFIs) are comparatively small financial institutions that have 
traditionally provided small loans (micro-credit) to low income people with the objective of 
helping them to engage in productive activities (micro-enterprise). These institutions differ 
from traditional financial institutions in the sense that they provide services only to low 
income customers and often provide loans without collateral. Most importantly, MFIs have 
a unique objective. While financial institutions aim at the wealth maximization, MFIs seek 
social wealth maximization. Brau and Woller (2004) argue that the objective of wealth 
maximization could be decoupled into two operational objectives that managers of efficient 
MFIs should promote. First, MFIs should generate enough revenue to cover their financing 
and operating cost. Second, they should focus on poverty alleviation. These two objectives 
focus on increasing the efficiency and outreach via input minimization (using the least 
resources for a given level of output) and output maximization (providing the most services 
for given inputs).  
 

However, serving the poor and being financially efficient seems to be contradictory due to 
the involvement of high transaction cost, high clients’ turnover and frequency of 
transactions. The present work is an attempt in the direction of studying the nature of the 
relationship between efficiency and outreach of microfinance institutions and explore 
whether financial efficiency can be attained while fulfilling greater social obligations of 
empowering those who are at the bottom of the pyramid. This paper is based on analysis of 
brief case studies of the selected MFIs.  
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1.        Thec                                      Theoretical Framework 

True, the important goal of microfinance is to improve the standard of living of the poor and 
bring them out of poverty. Performance measurement of a microfinance institution is about 
examining its progress and determining whether the goals of microfinance have been met. 
However, according to Schreiner (1996), the performance of microfinance differs as per the 
perspective of the borrowers, society, donors, the microfinance institution’s staff and 
investors. 
 
On the basis of the CGAP guidelines, five core areas  are needed to be taken into 
consideration when measuring the performance of microfinance institutions: (i) Outreach, 
(How many clients are being served?); (ii) Client poverty level (How poor are the clients?); 
(iii) Collection Performance (How effective is the microfinance institution in collecting its 
loan?); (IV) Financial sustainability (Is the microfinance institution profitable enough to 
maintain and expand its services without continued support from subsidized donor funds?); 
(v) Efficiency (How well does the microfinance institution control its administrative costs?) 
(CGAP, 2007). Rosenberg (2009) has used five parameters to gauge the performance of MFI. 
These are: outreach (breadth), outreach (depth), loan repayment, financial sustainability 
(profitability) and efficiency.  
 
An efficient microfinance institution leads to the sound economic development by bringing 
financially disadvantaged people within the sphere of financial services. A study by Hermes 
et al. (2009) found a positive relationship between MFI efficiency and domestic financial 
development. However, it generally seems impossible for a microfinance institution to 
achieve financial sustainability and at the same time, reach higher numbers of the poorest 
(Hartarska, 2005; Zeller & Meyer, 2002; Park & Ren, 2001; Lianto, 1997). Hermes et al. 
(2008) even found that that efficiency of MFIs is higher if they focus less on the poor and/or 
reduce the percentage of female borrowers.  
 
Considering the overall perception that social good and financial efficiency do not go hand 
in hand, this study decodes the real picture by bringing out some new findings into focus to 
indicate that MFIs can indeed become efficient even while dealing with so-called ‘un-
bankable’ poor borrowers who may not have praiseworthy track record of repaying their 
loans.  
 

Research Methodology 
Data: Data set for the study represents the financial and portfolio information over the 
eight year period from 2005 to 2012 for 40 Indian MFIs being collected from the 
Microfinance Information Exchange. Hair et al. (2006) states that although the minimum 
size of sample  is 5:1 i.e., five observations are made for each independent variable, the 
desired level is between 15 to 20 observations for each independent variable to be 
representative. Applying the general rule of thumb as a desired level (that is between 15:1 
and 20:1); this requires the number of observations to be between 45 and 60. With eight 
years data from 40 MFIs, we have 320 observations for the analysis of 10 variables. Thus, 
our data size is justified for the present study. Missing values have been replaced by the 
average of the adjacent two year’s data. Furthermore, logarithm of absolute figures has 
been taken to make them comparable to other indicators which were already in percentage 
form. 
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Model: For assessing the efficiency and outreach of microfinance institutions, a panel data 
regression model stating the relationship between financial efficiency and outreach is 
established. The following model is used to identify the effect of different outreach 
indicators on the financial efficiency of microfinance institutions.  
 

The panel data regression model is: 
Y i,t= µα + β (Xi,t, Zi,t) +   δi + ϒt + ei,t 

where Y i,t is the measure of financial efficiency in institution i at time t, X i,t is a set of 
explanatory variables, Z i,t is a set of control variables, δi captures unobserved individual 
specific effects, ϒt denotes unobserved temporal specific effects, and ei,t is an error term. 
 

 
Control Variables: For microfinance institutions, the relationship between social 
performance and financial performance is influenced by other variables such as age of an 
MFI (experience), regulation and size.  In our study, we have considered two control 
variables: AGE (the years since an MFI started its microfinance activities) and ASSETS (the 
size of MFIs assets). 

 
Hypothesis: D'Arcimoles and Trebucq (2002) suggested a hypothesis to confirm the 
existence of relationship financial efficiency and social purpose: 
 

H1: A greater depth of outreach brings increased productivity and efficiency in microfinance 
institutions, ceteris paribus. 
 
Regression Analysis: Regression analysis has been used to test the above hypothesis stating 
the relationship between efficiency and outreach. To run a regression analysis on panel 
data, first of all, we checked the data for its stationarity, using panel data unit root test i.e., 
Levin, Lin and Chu t test using the software e-views 5.  Variables which are found to be 
stationary (p value<.05) are included in the analysis. The rest of the variables for whom the 
value of p is greater than .05 are excluded from the panel data analysis. Stationary variables 
have then been analyzed with the help of STATA 10 software. Levin, Lin and Chu t test of 
stationarity showed a value of 0.00 for all the variables except the control variables like 
assets and age for which the value of Levin, Lin and Chu t test are 1 and 0.999 respectively 
(Table 2). Thus, the variables assets and age are excluded from the panel data analysis. 
 

 

Panel Data Regression: To run a regression analysis on panel data, the first step is to verify 
homogeneous or heterogeneous specification of data.  Under the null hypothesis of pooled 
model, Fisher statistic has been used to test (K + 1) (N - 1) linear restrictions. The results 
show that the null hypothesis is not accepted for all the variables with a probability value 
lower than 5% (p value<.05) (Table 4, 6th row).  It means that each model includes individual 
effects. 
 
The next step is to identify whether these individual effects are deterministic parameters 
(fixed effects) or random variables (random effects). Thus, to identify the optimal model for 
our data, Hausman (1978) test was used. This is a test of null hypothesis (H0): random effect 
would be efficient. The result of Hausman test uses Chi-square distribution with k degrees of 
freedom. Using the STATA 10 software and at the 95% confidence level, the null hypothesis 
of random effect would be efficient has been accepted for all the equations except the 
equation with operating expenses/loan portfolio as the dependent variable, so the GLS is 
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the BLUE estimator (Table 4, 7th row). Thus, for the rejected hypothesis (H0), the researcher 
privileged within estimator of fixed effect model. 
 
Empirical Results  
Operating Expense to Loan Portfolio: The Operating Expense/Loan Portfolio (OE/LP) is the 
most commonly used efficiency indicator. This indicator allows managers to compare 
quickly administrative and personnel expenses to the MFIs’ yield on the gross loan portfolio. 
For this reason, it is frequently referred to as the efficiency ratio. Operating expense to loan 
portfolio for Indian MFIs is 18.8%. It indicates that a loan of USD hundred is provided at an 
operating expense of USD 18. 
 
Borrowers per Loan Officer: Borrowers per loan officer have been used as an indicator to 
assess the managerial capability of the loan officer. This ratio measures the overall 
productivity of the MFI’s personnel in terms of managing clients, including borrowers, 
voluntary savers, and other clients. The descriptive statistics shown in table 3 shows that the 
mean number of borrowers per staff for Indian MFIs is 298. The minimum and maximum 
borrowers per staff have been 3 and 2100 respectively. Anne-Lucie et al. (2005) found that 
MFIs in Africa were among the most productive in terms of borrowers (143) per staff 
member compared with the global average of 139 borrowers per staff member. Indian 
MFIs’ staffs are found to be more productive even above the African average productivity 
over the study periods.  
 
The reason for more productivity of MFIs in India may be the group lending methodology. 
Micro Banking Bulletin 11 indicates that more than 85 percent of participating MFIs from 
Africa offer group loans through solidarity groups or village banks (Lafourcade et al., 2006). 
These lending methodologies imply economies of scale through group transactions. 
However, this ratio should also be evaluated in light of portfolio at risk to ensure that 
productivity gains are not at the expense of asset quality. It has been observed, in case of 
Indian MFIs, that the portfolio quality which is estimated by the portfolio at risk for more 
than 30 days has been found to be better than the industry benchmark. Therefore, the 
productivity gains are not at the expense of the asset quality. 
 

 Cost per Borrower:  The mean of cost per borrower in this study is USD 23.6 with the 
maximum value of  USD 710 and minimum value of USD one (Table 3). The average cost per 
borrower among reporting Asian MFIs is USD 30, which is higher than MFIs in other global 
regions (MIX Report, 2009). In this report, it is further stated that within Asia, Indonesia, 
Philippines, China and Sri Lanka are highly inefficient in absolute terms because they spend 
USD 98, 77, 51 and 27 per borrower respectively. Thus, Indian microfinance institutions are 
more efficient in terms of cost per borrower. However, there may be some limitations in 
comparing efficiency of microfinance institutions in different countries as it has been 
reported that there are country effects like operating and regulatory environments that 
affect their efficiency (Hermes et al., 2008; Balkenhol, 2007). 

 
Percentage of Women Borrowers: The Mean of percentage of women borrowers is 94.12%, 

i.e. 94% of the MFI’s clients are women (Table 3). Bearing the socio-economic limitations 

that women face, the average percentage of women in the Indian MFIs is commendable.  
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 Number of Active Borrowers:  Number of active borrowers is used to observe the outreach of 

MFIs. The mean number of active borrowers, a common measure of breadth of outreach 

(BOUTCH) is 334,127, as is clear from table 3. The average outreach indicates the breadth of 

providing services to the poor. The MIX bench mark methodology categorized the breadth of 

outreach as large (> 30, 000 numbers of borrowers), medium (10,000 – 30,000 number of 

borrowers), and small (< 10,000 number of borrowers). Thus, the breadth of outreach of 

Indian microfinance institutions is large as per the MIX market methodology. However, the 

standard deviation (795378) is larger than the mean value indicating that there are MFIs in 

India that have smaller breadth of outreach. This finding is in confirmation with the results of 

(Ejigu, 2009) where he found that standard deviation of the number of Ethopian MFIs’ 

borrowers was larger than their mean value. 

 
Average Loan Balance:  The mean of average loan balance is USD 140.53(Table 3) which is 

low end depth of outreach under the MIX bench mark methodology (average loan size <USD 

150).  According to the Micro Banking Bulletin (2008), among reporting African MFIs the 

weighted average outstanding loan per borrower is USD 307. However, in comparison of the 

above international standard, the number for India is high. The highest average loan size USD 

494 is an indication of serving relatively non poor clients. These statistics tend to suggest that 

MFIs in India are performing better in the depth of outreach reflected in their lower average 

loan size than the MIX bench mark. 

 
Efficiency and Outreach:  The hypothesized theoretical relationship between the efficiency 
and the different variables of outreach is explained by the following model. This decision is 
based on three hypotheses. The ‘‘+’’ sign is used to place emphasis on the positive effect of 
independent variables on efficiency. The ‘‘-’’ sign is used to place emphasis on the negative 
effect (Eq. 1). We estimate the relationship between efficiency and outreach indicators from 
the model: 
 

 

Efficiency and Productivity i,t = α - β1percwomi,t + β2 activei,t - β3 alβi,t + δi + ϒt + ei,t        (1) 
 

 
For the three measures of efficiency and productivity, the authors have estimated the fixed 
effects for the first model as well as the random effects for the second and the third model. 
This choice is supported by Hausman test with null hypothesis of efficiency of random 
effects. The estimates of the static panel data are given in Table 4. The results of Hausman 
test are insignificant for the second and the third model for which the null hypothesis is 
accepted. First Model with operating expense to loan portfolio as dependent variable shows 
significant result of Hausman test and thus null hypothesis is not accepted. 

 
The value of R square as shown in 5th row of table 4 explains that 9.88 percent, 29.33 
percent and 28.79 percent of the variation in dependent variables i.e. operating expense to 
loan portfolio, borrowers per loan officer and cost per borrower respectively is due to 
variations in independent variables taken together namely percentage of women 
borrowers, number of active borrowers and average loan balance. 

 
Table 4 displays the significant positive relationship of the percentage of women borrowers 
with the operating expenses to loan portfolio and the borrowers per loan officer. This 
relationship leads to conclude that a higher percentage of women in loan portfolio make a 
firm operationally inefficient by increasing its operating expenses. Indeed, the significant 
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and positive coefficient of the relationship between percentages of women borrowers and 
the operating expenses to loan portfolio can be explained by the fact that a higher percent 
of female borrower is associated with increased expenses of operating a female borrower. 
Although the cost per borrower reduces with the increase in female clientele as shown by 
the negative correlation between the percentage of women borrowers and the cost per 
borrower, yet the significance of this relationship is not supported by our results. 
 
Second independent variable i.e. number of active borrowers is strongly significant at the 
1% level with a three endogenous variables, but with a different sign. Indeed, our 
calculations show that the relationship between number of active borrowers and the first 
variable of efficiency i.e. operating expenses to loan portfolio is negative but strongly 
significant  that is, an increase in number of active borrowers are associated with decrease 
in the institutional cost of delivering loan services. For the second dependent variable i.e. 
borrowers per loan officer, the correlation of number of active borrowers appears positive. 
This can be explained by the fact that as an institution focuses more and more on 
borrowers, it leads to an increase in its productivity by significantly reducing the borrowers 
cost and operating expenses of the firm. 
 
Generally smaller loan size is considered as a good measure of outreach. This thought is 
supported by our results as our results depict that a reduction in the loan balance lead to a 
decrease in the operating expenses and borrowers cost of the firm and thus make it able to 
approach more and more of poor people. However, larger loan sizes are associated with 
decrease in productivity in terms of loan per officer, though not significantly. Thus, average 
loan balance is a good measure of efficiency and productivity as on one side, a reduction in 
average loan balance increases the productivity of the firm, on the other hand it makes a 
firm to approach more and more poor people as falling cost causes a reduction in operating 
and borrowers cost of the firm. But these results are not statistically verified. 
 
From the above descriptions, the following regression equations can be produced: 

 Efficiency and Productivity (operating expense/loan portfolio) = 0.943 + 0.606 
(percwom) - 0.379(noactive) + 0.240(alb) 

 Efficiency and Productivity (Borrowers per loan officer) = 0.726 + 0.264(percwom) + 
0.289(noactive) -0.031(alb) 

 Efficiency and Productivity(OSS) = 0.498 - 0.117(percwom) - 0.114(noactive) + 
0.616(alb) 

 

Hypothesis testing: Percentage of women borrowers is found to have positive impact on the 

operating expense to loan portfolio and the borrowers per loan officer at 5% and 10% level of 

significance. Thus hypothesis is not accepted in the first case and accepted in second case. 

Increasing number of active borrowers brings significant reduction in operating expense to 

loan portfolio and the cost per borrower and significant increase in the borrowers per loan 

officer at 1% level of significance. The hypothesis is accepted here. 

 

Last but not the least, average loan balance has shown positive impact on the cost per 

borrower at 1% level of significance. It suggests significant negative linkage of outreach with 

the productivity and efficiency and thus the rejection of the hypothesis. In all other cases like 

the linkage between percentage of women borrowers and the cost per borrower, average loan 
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balance and the operating expense to loan portfolio and the borrowers per loan officer is not 

significant at all. 

 

Moreover, table 5 shows that number of cases supporting the complementary nature of 

efficiency and outreach are six in number. However, there is only a single case suggesting the 

trade-off between efficiency and outreach. Thus, the number of cases against the trade-off 

between efficiency and outreach are greater than the number of cases in favour of the trade-

off between efficiency and outreach. It leads to the acceptance of our ultimate hypothesis of 

“good management theory” stating that a microfinance institution with greater depth of 

outreach can be financially efficient and productive too. 

 
Discussion 
There are several studies which confirms/contradicts the relationship between efficiency 
and productivity and outreach as observed in the analysis pattern. The results in the present 
study indicate that percentage of women borrowers leads to significant increase in the 
operating expense to loan portfolio i.e. an increase in outreach deteriorate the financial 
performance of MFI as measured by operating expense to loan portfolio. It thus provides an 
evidence of trade-off between financial performance and outreach. A study in support of 
this relationship is done by Lensink et al. (2008) where they have observed that a higher 
percentage of female borrowers is associated with lower financial efficiency of MFIs. 
 
On the other hand, a significant increase in borrowers per loan officer with an increase in 
the percentage of women borrowers shows that outreach and financial performance are 
complementary to each other. It states that the dual goals can be achieved simultaneously.  
Adhikary (2012) supports this by revealing that depth of outreach measured here as 
percentage of women borrowers enhances MFIs efficiency. However, a study by Gutiérrez-
Nieto et al. (2007) concludes that loan to the women can be given without affecting the 
efficiency of the MFIs. 
 
Similarly, an increase in the number of active borrowers leads to significant increase in the 
borrowers per loan officer and a significant decrease in the operating expense to loan 
portfolio and the cost per borrower. Thus, the complementary nature of outreach and 
financial performance is also supported by the relationship between efficiency and 
productivity and the number of active borrowers. A study confirming this relationship is 
conducted by Crombrugghe et al. (2007) where they have stated that increasing the number 
of borrowers help the MFIs to improve their financial performance. However, a study by 
Adhikary (2012) has evinced that breadth of outreach specified by the number of borrowers 
does not have a significant impact on the efficiency of the microfinance institutions. A work 
by Gutiérrez-Nieto et al. (2005) has proved that there is not necessarily a trade-off between 
targeting the poor as measured by number of borrowers and efficiency. Therefore, outreach 
and efficiency both may be achieved together. 
 
Further, a decrease in the loan balance reduces the operating expenses to loan portfolio and 
borrowers cost of the firm and thus make an institution able to have greater depth of 
outreach.  But the same is not statistically verified. However, it is provided by Cull et al. 
(2007) that the degree to which expanding loan sizes improve performance by lowering 
average cost per borrower is an issue. Indeed, the significant and positive coefficient of the 
relationship between average loan balance and cost per borrower can have two 
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implications. First one is the fact that larger loan balance is associated with higher average 
cost of maintaining an active borrower. Another implication is that large loan sizes lead to 
the institutions’ inefficiency (Omri & Chkoundali, 2011). Thus a decrease in cost per 
borrower with a reduction in the average loan balance suggests that financial performance 
and outreach are complementary to each other.  However, Lensink et al.’s (2008) work 
contradicts this by stating that average loan balances and percentage of women borrowers 
both have a negative effect on efficiency. Lensink work is supported by Cull et al. (2006) who 
stated that larger loan sizes are associated with lower average costs. 

 
Conclusion  
This study is a modest attempt to assess the relationship between the efficiency and 
outreach of microfinance institutions. The analytical framework chosen is that of the India, 
where it is vital to know whether the hopes raised by MFIs in poverty reduction have its 
reason of being. To test the hypothesis on the Indian MFIs’ data, the authors adopted a 
model based on study of D’Arcimoles and Trebucq (2002) which incidentally deals with the 
link between corporate financial performance and social performance in French context. 
The empirical findings indicated several significant and non-significant results that are 
sometimes contradictory.  
 
To be precise, there are six cases which suggest that a microfinance institution can be 
financially efficiency while having a greater depth of outreach whereas there is only a single 
case which suggests that efficiency and outreach cannot be achieved simultaneously.  Thus, 
it can be concluded that microfinance institutions can be financially efficient while fulfilling 
their social goals. The study has practical implications for the MFIs operating in India. Now it 
is imperative for them to look inside and streamline their administrative, governance and 
accountability structures to enhance financial efficiency instead of constantly blaming their 
clients for fiscal indiscipline and in-efficiency.   
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Table 1 Efficiency and Outreach Indicators 
 

Sr. Core Areas Variable Abbreviation 
Used 

Formula 

1.  
 
 
 

Efficiency and 
Productivity 

Operating 
Expense 

Ratio 

OE/LP  Personnel and administrative expense 

 Period-average gross loan portfolio 
 

2. Borrowers 
per 

Loan Officer 

log(BpLO) number of active borrowers 
 number of loan officers 

   
3. 

Cost per 
Borrower 

log(Cpb)  Personnel and administrative expense 
Period-average number of active borrowers 
 
  
 4. 

Outreach 
Indicators 

Percentage 
of Women 
Borrowers 

Percwom 
number of active borrowers who are women 
       number of active borrowers 
 

5. Number of 
Active  

Borrowers 
 

log (Noactive) 

 

6. 

Average loan  
Balance 

log(ALB) 
Total value of loans 
Number of credit clients 
 

 
Table 2 Statistic for Panel Data Stationarity 

 

Variable Levin, Lin and Chu t Statistic 
 

P value 

OE/LP -145.581    
 

0.0000** 

BpLO -22.5682    
 

0.0000** 

CPB -50.1256    
 

0.0000** 

Percwom -42.8173    
 

0.0000** 

Noactive -22.2972    
 

0.0000** 

ALB -.32896    
 

0.0000** 

Assets 21.6425    
 

1.0000 

Age 2.96076    
 

0.9985 

 **p value < 0.05 
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Table 3 Descriptive Statistics 
 

 
Variable Mean Minimum Maximum S.D 

Efficiency 
and 
Productivity 

OE/LP 0.188 0.009 6.702 0.497 

BpLO 298 3 2100 332 

CPB 23.653 1.000 710.000 52.115 

 
Outreach 
Indicators 

Percwom 0.941 0.026 1.000 0.141 

Noactive 334127 58 6242266 795378 

ALB 140.532 9.000 494.000 73.439 

 
Table 4  Determinants of Efficiency and Productivity Panel data Fixed Effects (OE/LP and 
log (BpLO) and Random Effects (log (cpb)) 
 

       Dependent 
 
Independent 

 
OE/LP 

(fe) 

 
Log(BpLO) (re) 

 
Log(cpb) 

(re) 

Percwom 0.6065511**   
(0.2978583) 

 

0.264275***   
(0.1551208) 

-0.1169661   
(0.1445507) 

Log (noactive) -0.3785796*  
(0.0487053) 

 

0.2887803*   
(0.0250851) 

-0.1142594*   
(0.0234559) 

Log(ALB) 0.239945   
 (0.1922869) 

 

-0.0310237   
(0.0997871) 

0.6160372*   
(0.0930512) 

Constant 0.9437517***   
(0.5151516) 

 

0.725526*   
(0.2786575) 

0.4978174**  
(0.2585204) 

R2 9.88% 
 

29.33% 28.79% 

Wald (F) sign. 5.60 
(0.000) 

 

10.98 
(0.0000) 

17.29 
(0.0000) 

Hausman 10.43 
(0.0153) 

 

6.96 
(0.0733) 

3.41 
(0.3330) 

N 320 
 

320 320 

(1) Statistics in parentheses are standard errors robust to heteroskedasticity. (2) The Wald F 
test is an elimination test of the assumption that all coefficients together are equal to zero 
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(Greene, 2003). A low significance level rejects the hypothesis (3) Hausman is the Hausman 
test used for fixed effects (fe) above random effects (re). (4) N is the number of 
observations 
* Significant at the 1% level; ** Significant at the 10% level 
 

Table 5 Cases in Favour of/Against the Trade-off between Financial 
Efficiency and Outreach 
 
Sr. Financial Efficiency and Outreach 

Cases in Favour of Trade-off 
between Financial Efficiency and 
Outreach 

Cases Against the  Trade-off between 
Financial Efficiency and Outreach 

1. An increase in operating expense to 
loan portfolio with an increase in 
percentage of women borrower 

An increase in operational self-
sufficiency with an increase in the 
number of active borrower 

2.  Reduction in operating expense to 
loan portfolio with an increase in 
number of active borrowers 

3. ------------ An increase in borrowers per loan 
officer with an increase in percentage 
of women borrowers 

4. ------------ An increase in borrowers per loan 
officer with an increase in the number 
of active borrowers 

5. ------------ A reduction in cost per borrower with 
an increase in number of active 
borrowers 

6. ------------ A reduction in cost per borrower with 
a decrease in the average loan balance 
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Abstract 

The success of tourism destinations in global tourism market is determined by their relative 
competitiveness. With competition intensifying in the tourism industry, destinations are 
trying their best to improve their attractiveness. Bundelkhand, a region located in central 
India has great potential for tourism development.  This study aims at exploring the 
determinants of tourism competitiveness of Bundelkhand. A purposive sample of domestic 
and international tourists has been used for the study. Using Principal Component Analysis, 
the various items of destination competitiveness related to Bundelkhand, eight factors were 
extracted. The factors ranged from general infrastructure to shopping experiences. T-test 
indicated similarity between the opinions of both the tourist categories regarding important 
factors. General and Tourism infrastructure emerged as key areas which need urgent 
attention to develop the tourism industry in Bundelkhand. 
 
Keywords: Destination Competitiveness, Tourism Infrastructure, Bundelkhand 

 
Introduction 
Growing at a modest pace and outshining other industries, tourism is likely to become the 
largest industry globally by 2020 (World Tourism Organization, 2001). In the year 2014, 
more than 1 billion people crossed borders to visit other countries (World Travel & Tourism 
Council, 2015). Travel and tourism has already acquired the numero uno status in many 
countries, and is the largest service industry in United States. While the growth of other 
conventional industries continues to remain tepid, tourism is creating prosperity for 
communities and countries. Due to its strong backward and forward linkages, it is of 
considerable appeal to regions in search of overall development. This has attracted the 
attention of governments across the globe to harness the potential of tourism for 
accelerating economic growth and development. Consequently, the industry has become 
fiercely competitive. In India, the new union government which took over in 2014, declared 
tourism to be one of the core industries that the government will focus upon for 
employment generation and poverty alleviation. Furthermore, certain developments like 
declining share of conventional destinations in global tourism industry, the resurgent Asia, 
technological advancements etc. are redefining the contours of tourism industry. In such a 
scenario, tourism destinations are developing themselves to meet the new challenges by 
enhancing their attractiveness.  
 
The success of tourism destinations in global tourism market is determined by their relative 
competitiveness. A competitive advantage can be achieved, if the overall appeal of the 
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destination is superior to that of an alternative destination to potential visitors (Dwyer, Kim, 
2003). However, it must be highlighted that the competitiveness of the tourism destination 
is not defined by the set of rigid natural, cultural, artistic or environmental resources, but it 
is seen as an overall appeal of the destination (Cracolici, Nijkamp, 2009). Consequently, a 
tourism destination will achieve a favourable position in the tourism market if destination 
recourses are managed properly, and if a destination is capable of gaining and maintaining 
competitive advantages (Teece, et al., 1997).  
 
However, gaining and maintaining competitive advantage is a herculean task. Once a 
destination decides to enhance its competitiveness, it has to seek answers to several 
important questions before operationalizing the plans and strategies. Some of these 
questions are: What determines competitiveness of a tourism destination? How to measure 
the factors determining destination competitiveness? Is there a universal list of indicators 
that can be applied to analyze its competitiveness? The survey of available literature reveals 
that answers to these questions are still not satisfactory. As for instance, there are several 
theories and models of destination competitiveness, but hardly any universal list of 
destination competitiveness indicators. Further, even if a destination has succeeded in 
garnering a sizeable share of tourist traffic, maintaining the lead is even more difficult. It 
cannot be assumed that once a destination has become popular among tourists, it will 
continue to remain so. The reason being, the influences on competitiveness can change 
quickly due to several internal and external factors, such as rise of a new destination.  Also, 
we know that variety seeking behaviour is very dominant on the part of tourists. This 
dynamism of tourism destination competitiveness creates further challenges, and hence the 
need for on-going research and development on tourism destination competitiveness.  
 
Against this backdrop, this study aims to identify the determinants of tourism 
competitiveness of destination Bundelkhand. At present, Bundelkhand is a poor and less 
developed region of the central India. Administratively, it is a part of two states i.e. Uttar 
Pradesh and Madhya Pradesh. Though the region is poor in terms of mineral wealth and 
large scale industrial establishments, it is bestowed with a rich treasure of tourism. 
Unfortunately, the region has failed to harness its tourism potential. Hence, a strategic and 
systematic approach is needed to develop tourism industry of Bundelkhand. However, the 
execution of the tourism development strategy requires a holistic knowledge about the 
tourism resources of Bundelkhand, and factors that determine its competitiveness in the 
tourism industry. This study focuses on the latter part by exploring the factors that 
determine the competitiveness of tourism destination Bundelkhand. 
 
Literature Review 
Competitiveness is a concept that has been extensively studied in many diverse disciplines 
such as economics, international business, strategic management and even natural sciences. 
However, it has been lately introduced to tourism. The reason being that discipline of 
tourism both as a field of study and research is still evolving, but in recent decades has 
attracted a lot of attention. However; in India the researches in this field are scanty. This 
section presents a succinct view of some theoretical and empirical studies concerned with 
destination competitiveness. 
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The notion of destination competitiveness as applied in tourism has its roots in the 
literature related to international economics. Originally, the term competitiveness was used 
to describe the relative strength of nations in international trade (Bristow, 2005). 
Accordingly, the literature on international competitiveness was critically studied with a 
view to developing a framework suitable for tourism competitiveness research. It is now 
widely acknowledged that development and competitiveness involve a complex interactive 
process of social, political, and institutional change, and therefore, no one general theory 
supports this phenomenon. Rather, various explanations have been offered from different 
disciplines. The literature survey reveals a striking variation in perspectives in 
conceptualizing, understanding, and measuring competitiveness. 
 
The fundamental difference between the nature of the ‘tourism destination’ as a product, 
and the more traditional goods and services is the driving force behind the efforts to 
develop a model of competitiveness that focuses specifically on the tourism sector. In 
contrast to a particular manufactured product, a tourism destination may be regarded as ‘an 
amalgam of individual products and experience opportunities that combine to form a total 
experience of the area visited’ (Murphy et al., 2000). 
 
The extensive survey of perspectives cutting across several disciplines reveals that 
competitiveness is a multi-faceted concept. All the perspectives on competitiveness can be 
classified under three major heads. First, comparative advantage and/or price 
competitiveness perspective (Bellak, 1993; Cartwright, 1993; Hodgetts, 1993; Porter, 1990; 
Rugman & D’Cruz, 1993). Second, a strategy and management perspective (Day & Wensley, 
1988; D’Cruz & Rugman, 1993; Grant, 1991; Mahmoud et al., 1992; Mahoney & Pandian, 
1992; Mathur, 1992; Porter, 1985, 1999; Porter & Millar, 1985;). Third, a historical and 
socio-cultural perspective (Aaker, 1989; Franke et al., 1991; Hofstede, 1980; Kennedy, 1987; 
Porter et al., 2001). Thus, it is an extremely complex concept, for a host of factors account 
for it. Competitiveness has two important characteristics. First, it is a relative concept (i.e. 
compared to what?). Second, it is multi-dimensional (i.e. what are the features of 
competitiveness?) (Spence & Hazard, 1988). This is the reason why competitiveness has 
been defined differently by various authors. 
  
Destination Competitiveness: Theories and Models 
In the early 1990s, researchers began attempts to conceptualize destination 
competitiveness, and also the question how it ought to be measured gained attention 
(Ritchie and Crouch, 1993). Since then, researches have culminated into a body of research 
that has sought to develop a theoretical and conceptual basis for seeking solution to the 
problem (Dwyer et al. 2004; Heath 2002). It has categorically admitted the fact that 
destination competitiveness cannot be boiled down to a universal and specific set of 
determinants. The general models developed so far hint that there is an extensive list of 
determinants.  
 
The relative performance of destinations can be explained in terms of the impact of a 
competitiveness attribute, which is a function of both the importance of the attribute as 
well as the degree to which destinations vary on the attribute. That is to say, an attribute 
may be considered important in determining destination competitiveness but, it will not be 
factored in if there is little variation among destinations on the attribute.  
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Poon’s (1993) contribution, which is one of the earliest, is considered significant. Her 
“flexible specialisation” model is very wide and encompassing conceptualisations of 
destination competitiveness. Its main tenets and propositions have been adopted in 
subsequent studies of competiveness (Hassan 2000; Mihalic 2000; Crouch and Ritchie 1999; 
Dwyer and Kim 2001, 2003) because of its high relevance. Poon (1993) proposed four basic 
principles that can boost destination competitiveness: put the environment first; make 
tourism a leading sector; strengthen the distribution channels; and build a dynamic private 
sector.  
 
Chon and Mayer (1995) developed a model of destination competitiveness by adapting 
Porter’s generic competitiveness model to the tourism industry. They proposed that tourism 
competitiveness includes five dimensions: appeal, management, organization, information 
and efficiency. The study addressed the tourism-specific issues as for example, the 
intangibility of the tourism product. Hassan (2000) also proposed a model of 
competitiveness, which laid stress on sustainability of environment of destinations. He 
opines that since the marketplace is saturated, the development and promotion of tourism 
destinations must be guided by analytical frameworks that focus on the concept of 
competitiveness.  
 
Crouch and Ritchie (2003) developed a hierarchical Tourism Destination Competitiveness 
(TDC) framework which they claim ‘offers the tourism industry a mechanism for analysing, 
diagnosing, planning and communicating competitive strategies’. There are thirty-six TDC 
factors in this model which are clustered into five major components. At the base is 
‘supporting factors and resources’ to emphasise that tourism cannot flourish in the absence 
of general industry growth fundamentals like public infrastructure and accessibility to the 
destination. The second level represents ‘core resources and attractions’, consisting of 
natural attractions, culture and heritage and other created resources such as events. It 
forms the primary motivation for tourist visits. The third dimension is called ‘destination 
management’ and incorporates such activities as promotion and branding, human resource 
development and resource stewardship.  
 
In the similar vein, Dwyer and Kim (2003) also presented their own model. They classified 
core attractions into ‘endowed and created resources’ to emphasise the importance of the 
resource base of tourism. However, they took into account Ritchie’s and Crouch’s 
‘supporting factors and resources’ by stating that tourism is hard to flourish in its absence. 
They further renamed amplifying determinants as ‘situational conditions’, so as to better 
highlight the influence of micro and macro competitive environment on the operation of 
destination management organisations. But their primary contribution lies in their 
introduction of demand conditions explicitly which is a salient determinant, unlike earlier 
supply oriented models. 
 
The World Travel and Tourism Council (WTTC, 2006) has put forward one of the most 
comprehensive competitive framework for analysing TDC. The model is conceptually and 
methodologically motivated by the work of Porter (1990). It tries to capture the key 
influential determinants of comparative advantage of destinations just like earlier models 
discussed above. It incorporates price competitiveness because of its major influence on 
tourism demand (Dwyer et al. 2000; Mangion et al. 2005).  
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In table 1 important models of destination competitiveness have been summarized. Thus, 
reflecting back at the evolution and development of the TDC models, the authors conclude 
that these models have enriched the literature and enabled the scholarly community to 
improve our understanding for planning development of destinations. 
 

Table 1: Summary of Destination Competitiveness Studies  

Author (Year) Model/Indices Focus of the Model 

Poon  (1993) Destination Competitiveness Environment; Tourism Priority; 
Distribution Channels; Efficient Private 
Sector  

Pearce (1997) Competitive Destination 
Analysis 

Market Access; Attractions; 
Accommodation Supply; Prices; 
Development Processes  

Hassan (2000) Model for Sustained 
Competitiveness in Tourism 

Environmental sustainability 

Heath (2002, 
2003) 

Sustainable Destination 
Competitiveness model 

Emphasis on human related factors 

Ritchie and 
Crouch (2003) 

Conceptual model of 
Destination Competitiveness 

Comparative and competitive advantages 
(Resources endowment and development) 

Dwyer and 
Kim (2003) 

Integrated model of 
Destination Competitiveness 

Resources, management, tourism demand 
situational condition  

Vengesayi 
(2003) 

Tourism Destination 
Competitiveness and 
Attractiveness model (TDCA) 

Perspectives from the supply side 
(competitiveness) and demand side 
(attractiveness) 

Gooroochurn 
and Sugiyarto 

(2005) 

Competitiveness Monitor (CM) 8 indicators: price, economic and social 
impact, human resources, infrastructure, 
environment, technology, openness and 
social development 

WTTC (2006) Composite Competitiveness 
Index Models 

Price Competitiveness; Infrastructure 
Development; Environment; Technology 
Advancement; Human Resources; 
Openness; Social Development; and 
Human Tourism 

WEF - TTCI 
(2007) 

 Composite Competitiveness 
Index Models 

Tourism and Regulatory Framework,  
Business Environment and Infrastructure, 
Travel and Human Tourism, Cultural and 
Natural Resources 

Mathew 
(2009) 

Destination Competitiveness 
model  

Support activities,  Key success drivers 
Inputs,  Sustainable process,  
Leverage/operation,  Destination 
marketing,  Sustainable services   

Source: Compiled by Authors 

 
Moving to measurement of destination competitiveness, numerous studies have tried to 
empirically test and validate the general models. Many of these models have had the 
objective of diagnosing the general competitive positions of a particular destination. As for 
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example, Asia-Pacific (Enright and Newton 2005), Zimbabwe (Vengesayi 2005), Hong Kong 
(Enright and Newton 2004), Australia (Dwyer, Livaic, and Mellor 2003),  South Korea and 
Australia (Kim et al. 2001; Kim and Dwyer 2003), Spain and Turkey (Kozak 2003; Kozak and 
Rimmington 1999), Toronto (Carmichael 2002), South Africa (Botha, Crompton, and Kim 
1999; Kim, Crompton, and Botha 2000), Southeast Asia (Pearce 1997), Las Vegas (Chon and 
Mayer 1995), European cities (Mazanec 1995), and United States (Ahmed and Krohn 1990). 
 
Another group of researchers have focused on particular aspects of destination 
competitiveness such as destination positioning (Chacko, 1998), destination management 
systems (Baker, Hayzelden, and Sussmann 1996), destination marketing (Buhalis 2000), 
price competitiveness (Dwyer, Forsyth, and Rao 2001; Stevens 1992; Tourism Council 
Australia 1998), quality management (Go and Govers 2000), the environment (Hassan 2000; 
Mihalic 2000), nature-based tourism (Huybers and Bennett 2003), strategic management 
(Jamal and Getz 1996; Soteriou and Roberts 1998), and package tours (Taylor1995). From 
the foregoing analysis of the available literature on destination competitiveness, it can be 
inferred that there are multiple perspectives, with each perspective adding something to 
the existing one. The search for a comprehensive framework still continues, and WTTC 
recommends the adaption of tourism competitiveness measures to suit the destinations. 

 
Methodology 
The main purpose of this study is to identify the factors which determine the tourism 
competitiveness of destination Bundelkhand using primary survey. Thus, the study adopts 
an exploratory approach. Further, the study also aims at comparing the importance of 
various factors of tourism competitiveness for national and international tourists. To 
achieve the objective, primary survey has been conducted among the national and 
international tourists visiting Bundelkhand. The survey has been done using a structured 
questionnaire having two sections –first section dealing with the general socio-demographic 
characteristics of tourists, such as age, gender, marital status etc. while the second section 
containing statements related to tourism competitiveness of Bundelkhand. For the tourism 
competitiveness items, the questionnaire was developed based upon previous studies 
(Crouch & Ritchie, 1999; Ritchie & Crouch, 2000b, 2003 and Dwyer & Kim, 2003) and only 
those motivations were selected that were suitable in the context of Bundelkhand region. 
The respondents were asked about the different competitiveness variables and they had to 
evaluate it on a 5 point Likert scale, where 5= highly competitive and 1= not at all 
competitive.  
 
Total 480 questionnaires were distributed to the respondents to provide a wide array of 
responses that adequately reflected the tourism stakeholders concerned with the 
destination competitiveness. Out of 480 distributed questionnaires, a total of 435 
questionnaires were received, of which 400 questionnaires were usable as 35 
questionnaires were either blank or contained substantial missing values. 
 
The respondents were selected from the four tourist sites, namely Khajurahoo, Orchha, 
Gwalior, and Jhansi of Bundelkhand region. The highest numbers of respondents were from 
Gwalior (127) followed by Khajurahoo (123), Jhansi (88) and Orchha (62) respectively. The 
tourists who stayed in Bundelkhand for at least 48 hours were surveyed. The survey was 
carried out during January-May 2015. The questionnaire was originally prepared in English 



International Journal of Management Research, Vol. 6, No. 2, December 2015 

53 

 

and was translated in Hindi for the convenience of national tourists. An Explorative Factor 
Analysis (EFA) using the Principal Component method was performed to reduce the number 
of variables, and to look for underlying factors within the data. Data were checked for 
suitability for this type of analysis. The statistical package for SPSS version 21.0 was utilized 
for analysis.  
 
Results and Discussion 
Sample Description: The demographic characteristics of tourists in this study were 
measured by gender, age, education, marital status and profession. The summary of 
demographic characteristics of respondents is reported in Table 2. 
 

Table 2: Demographic Characteristics of Respondents 

Description 

Domestic Tourists (n=250) International Tourists (n=150) 

Frequency % Frequency % 

Gender 

Male 148 58.20 81 54.00 

Female 102 41.80 69 46.00 

Age 

Up to 25 86 34.40 15 10.00 

26 to 50 98 39.20 64 42.67 

51 and above 66 26.40 71 47.33 

Marital status 

Married  113 45.20 76 50.67 

Unmarried 130 52.00 40 26.67 

Divorce 07 02.80 34 22.66 

Income 

Up to 1,00,000 42 16.80 - 0 

1,00,001 to 3,00,000 91 36.40 - 0 

3,00,001 to 5,00,000 79 31.60 42 28.00 

5,00,000 and above 38 15.20 108 72.00 

Education 

Up to 12th  53 21.20 - 0 

Graduate 80 32.00 52 34.67 

Post graduate and 
above 

117 46.80 98 65.33 

Employment Status 

Employed 152 60.80 122 81.33 

Not employed  98 39.20 28 18.67 

 
From Table 2 it is clear that the percentage of female tourists was more in case of 
international tourists than national tourists. With regard to age, a little more than one third 
of national tourists were below 26 years, while in the same age bracket, the number of 
international tourist was only 10 percent. In case of marital status, about half of the 
international tourists were married, but the situation is just opposite in case of national 
tourists where a little more than half of them were married. Similarly, international tourists 
were educationally more qualified than national tourists.  



International Journal of Management Research, Vol. 6, No. 2, December 2015 

54 

 

Determinants of Destination Competitiveness of Bundelkhand: In this section the findings 
of the factor analysis of the determinants of Tourism Competitiveness of Bundelkhand have 
been reported. We start with the reliability analysis of the scales. When we are selecting 
scales to include in our study it is important to find scales that are reliable. One of the main 
issues concerns the scale’s internal consistency. The commonly used indicator of internal 
consistency is Cronbach’s alpha coefficient, which is shown in Table 3. For all scales, the 
Cronbach’s coefficient alpha was 0.857 which was above the minimum acceptable level of 
0.60 as suggested by Pallant (2004).The value of Cronbach’s alpha indicated that the scale 
was reliable. 
 

Table 3: Reliability Test 

Construct No. of Items Cronbach α if Item is Deleted 

Tourism competitiveness construct 41 0.857 

 

Once the reliability of the scale was confirmed, the next step was to perform the factor 
analysis. There are three main steps in conducting factor analysis; assessment of the 
suitability of the data for factor analysis, factor extraction and factor rotation. There are two 
main issues to consider in determining whether a particular data set is suitable for factor 
analysis: sample size, and the strength of the relationship among the items. The adequacy of 
sample size is tested through the Kaiser-Meyer-Olkin (KMO) statistic. KMO determines if the 
sample is adequate for analysis (Kaiser, 1974). The KMO compares the observed correlation 
coefficients to the partial correlation coefficients. The KMO index ranges from 0 to 1, with 
0.6 suggested as the minimum value for a good factor analysis (Tabachnick & Fidell, 2001). 
The KMO statistic was 0.723 which means that the sample size was sufficient for the 
application of factor analysis. Next, the Bartlett’s test of Sphericity was done to test whether 
the correlation matrix is an identity, and to show that variables (items) are related and 
therefore suitable for structure detection. Sphericity test is a statistical test for the overall 
significance of all correlations within a correlation matrix.The Bartlett’s test of sphericity 
should be significant (p<.05) for the factor analysis to be considered appropriate. For 
Bartlett’s test the chi square value was 26279.246 with 820 d. f. Thus, it was statistically 
significant at p < 0.05. Hence, for the purpose of our study the factor analysis was suitable.  
 

Table 4: KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 0.723 

Bartlett's Test of Sphericity Approx. Chi-Square 26279.246 

Df 820 

Sig. 0.000 

 
Now the next step was factor extraction which involved determining the smallest number of 
factors that can be used to best represent the interrelations among the set of variables. 
There are a variety of approaches that can be used to identify (extract) the number of 
underlying factors or dimensions. Some of the most commonly available extraction 
techniques are: principal components, principal factors, image factoring, maximum 
likelihood factoring, Alpha factoring, unweighted least squares, and generalized least 
squares. Principal Component Analysis is the most popular method and has been used in 
this study. The objective of Principal Component Analysis (PCA) is to reduce the number of 
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variables by combining them to produce new variables. These new variables are 
uncorrelated in order of their importance, and describe the variation in the data. The factors 
in the PCA shows individual relationship, much like the beta values in regression. 
 

Table 5 shows the results of PCA. Using Kaiser’s Criterion, only factors with an eigen values 
of 1.0 or more were retained for further investigation. The eigen values of a factor 
represents the amount of the total variance explained by that factor. As per this criterion, 
eight factors that summarise the various determinants of Tourism Competitiveness of 
Destination Bundelkhand were identified. The rotated component matrix shows the factor 
loading of each variable on all the eight factors. Factor loadings are simple correlations 
between variables and the factor. 
 

Table 5: Result of Principal Component Analysis 

Items 

Factor Loadings 

Factor 
1 
GI 

Factor 
2 
CHR 

Factor 
3 
TI 

Factor 
4 
NR 

Factor 
5 
RRA 

Factor 
6 
S 

Factor 
7 
H 

Factor 
8 
E 

Adequacy of infrastructure to 
meet visitor needs 

.886        

Health/Medical facilities to serve 
tourists 

.880        

Financial institution and 
currency exchange facilities 

.857        

Telecommunication system for 
tourists 

.853        

Security/safety for visitors .849        

Local transport systems .754        

Waste disposal .733        

Electricity supply .667        

Historic/Heritage sites  .899       

Artistic/Architectural features  .897       

Traditional arts  .888       

Variety of cuisine  .875       

Cultural precincts  .839       

Religious sites  .604       

Adequacy and variety of access 
transport to destination (Rail, 
Road, Air etc.) 

  .828      

Accommodation quality/variety   .824      

Tourist guidance/information   .809      

Food services quality/variety   .802      

Visitor accessibility to visit sites   .687      

Ease of combining travel to 
destination with travel to other 
destinations 

  .687      

Comfortable climate for tourism    .859     

Cleanliness/Sanitation    .854     

Natural wonders/Scenery    .808     

Flora and fauna    .757     

National parks/Nature reserves    .695     

Water based     .871    

Nature based     .836    
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Adventure activities     .739    

Recreation facilities     .727    

Sports facilities     .706    

Variety of shopping items      .883   

Quality of shopping facilities      .870   

Quality of shopping items      .731   

Value for money of shopping 
items 

     .708   

Friendliness of residents towards 
tourists 

      .869  

Friendliness of tourist guides       .868  

Friendliness  of service and 
information providers 

      .825  

Resident support for tourism 
industry 

      .793  

Amusement/Theme parks        .766 

Entertainment quality/variety        .725 

Nightlife        .631 

Eigenvalues 11.791 8.189 4.614 2.328 1.953 1.813 1.570 1.179 

Variance Explained (%) 14.952 12.719 11.637 10.750 8.742 8.624 8.425 4.547 

Cumulative variance (%) 14.952 27.952 39.307 50.057 58.799 67.424 75.848 80.395 

Cronbach’s Alpha () .750 .769 .810 .720 .713 .658 .691 .842 

N = 430; Total variance explained = 80.395; Extraction Method: Principal Component Analysis. 
Rotation Method: Varimax with Kaiser Normalization. 

Source: calculation based on survey data by the authors 

 
Further, all the eight measurements were checked for reliability using Cronbach’s alpha. The 
reliability coefficients (Cronbach’s alpha) for these eight dimensions were .750, .769, .810, 
.720, .713, .658, .691 and .842 respectively, which all matched or exceeded the 
recommended reliability score of 0.60. 
 

SPSS produces the rotated component matrix but does not label or interpret each of the 
factors. It only shows which variables ‘clump together’. From the understanding of the 
content of the variables (and underlying theory and past research), it is up to the 
researchers to propose possible interpretations. Therefore, the first factor has been named 
as “general infrastructure”. A destination’s general infrastructure includes road networks, 
airports, train system, bus system, water supply, telecommunications, sewerage, health-
care facilities, sanitation, electricity generation system, financial services, and computer 
services etc. The first factor explained 14.952 percent of the variance with an eigen value of 
11.791. Emergence of general infrastructure as the most important factor governing tourism 
competitiveness of Bundelkhand is well understood, since it has poor general infrastructure. 
Without proper infrastructure facility, no destination can be competitive.  
 

The second factor is called ‘cultural and heritage resources’. This factor explained 12.719 
percent of the variance with an eigen value of 8.189. The Heritage and Culture of a 
destination, its history, institutions, customs, architectural features, cuisine, traditions, 
artwork, music, handicrafts, dance etc., provides a basic and powerful fascinating force for 
the prospective visitor (Prentice, 1993; Murphy et al., 2000). Some of the important 
indicators of cultural and heritage resources are historic/heritage sites, artistic/architectural 
features, Traditional arts, variety of cuisine, cultural precincts and religious sites. 
Bundelkhand is a land of culture and heritage, so obvious is the importance of this factor. 
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The third factor explained 11.637 percent of the variance with an eigen value of 4.614. This 
factor was termed “Tourism Infrastructure” on the basis of the interpretation of the overall 
item context. Tourism infrastructure includes features such as accommodation facilities, 
food services, transportation facilities etc. Mo et al. (1993) have argued that destination 
service infrastructure is, after ‘destination environment’, the most important factor in an 
international tourist’s experience of the destination product. Murphy et al. (2000) found 
that the level or lack of infrastructure affects tourist experiences and that ‘tourism 
infrastructure’ is an important predictor of both destination ‘quality’ and perceived trip 
‘value’.  
 

The fourth factor comprised climate, cleanliness, natural wonders, flora and fauna, scenery 
and other physical assets explaining 10.750 percent of total variance with an eigen value of 
2.328. This dimension resembles ‘natural resources’. The natural resources of a destination 
define the environmental framework within which the visitor enjoys the destination. Natural 
resources are crucial for many forms of tourism and visitor satisfaction (Buckley, 1994).  
 
The fifth factor explained 8.742 percent of the variance with an eigen value of 1.953. This 
factor was named ‘range of recreational activities’. This factor comprises the items like 
water and nature based activities, adventure activities, recreation facilities and sports 
facilities.  
 

The sixth Factor was ‘shopping’. Shopping can be regarded as a form of entertainment or 
possibly, a necessary chore for many tourists. This factor explained 8.624 percent of the 
variance with an eigen value of 1.813. This factor encompasses a number of measures like 
variety of shopping items, quality of shopping facilities, quality of shopping items, and value 
for money of shopping items.  
 

The seventh factor explained 8.425 percent of the variance with an eigen value of 1.570. 
This factor was called ‘Hospitality’. Hospitality relates to the perceived friendliness of the 
local population, and community attitudes towards tourists. It includes friendliness of 
residents towards tourists, friendliness of tourist guides, friendliness of service and 
information providers, and resident support for tourism industry. The perceived hospitality 
of residents is a major social factor forming part of the macro-environment (Canestrelli & 
Costa, 1991). 
 

The eighth and last factor i.e. ‘Entertainment’ explains 4.547 percent of the variance with an 
eigen value of 1.179. Entertainment can be found in many forms. From a tourist 
perspective, the amount of entertainment available at a destination is probably less 
important than its perceived quality or uniqueness. Even more important for destination 
competitiveness is the degree to which the entertainment offerings are ‘appropriate’ to the 
destination. This factor comprises the items like amusement/theme parks, entertainment 
quality/variety and nightlife.  
  
Ranking of different factors of Competitiveness  
The second objective of the study was to identify the relative importance of factors which 
determine the tourism competitiveness of Bundelkhand according to the perception of 
tourists i.e. domestic as well as international tourists. Table six indicates the mean values of 
the factors and their respective ranks according to both categories of tourists. 
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In terms of ranking of the different factors which determine the tourism competitiveness of 
Bundelkhand, cultural and heritage resources was identified as the most important factor 
(Rank 1) for both the tourist categories. From the domestic tourists perspective, natural 
resources is the second most important factor with the mean value of 4.01, followed by 
hospitality (3.21), general infrastructure (3.18), range of recreational activities (2.95), 
tourism infrastructure (2.73), and entertainment (1.64). Shopping is the least important 
factor with mean value of 1.46. While for international tourists, natural resources is the 
second most important factor with the mean value of 3.90, entertainment was identified as 
the least important factor with a mean value of 1.39. 
 

Table 6: Ranking of different factors  
Factor Domestic Tourists International Tourists T-Test 

Mean Rank Mean Rank Sig. 

General Infrastructure 3.18 4 2.98 4 .055 

Cultural and Heritage Resources 4.13 1 4.87 1 .004 

Tourism Infrastructure 2.73 6 2.87 5 .193 

Natural Resources 4.01  2 3.90 2 .000 

Range of Recreational Activities 2.95 5 2.60 6 .021 

Shopping 1.46 8 1.90 7 .845 

Hospitality 3.21 3 3.15 3 .255 

Entertainment 1.64 7 1.39 8 .029 

      

 
In order to test the difference between the mean scores of both categories of tourists on all 
the eight dimensions, t test was used. The test results are summarized in table six. Domestic 
tourists and international tourists held similar perceptions regarding the factors like general 
infrastructure, tourism infrastructure, shopping and hospitality. They were not similar in 
their assessment of factors like cultural and heritage resources, natural resources, range of 
recreational activities and entertainment. 
 

Conclusion and Implication 
With tourism emerging as the new driver of development, it is important for countries like 
India to take adequate measures in order to reap its gains. Bundelkhand, located in central 
India has great potential for development of tourism. However, the region remains laggard 
in attracting both national as well as international tourists. This study made an attempt to 
explore the important determinants of tourism competitiveness of Bundelkhand from 
tourists’ perspective. Using a primary survey involving domestic and international tourists, 
the study extracted eight important determinants of tourism competitiveness of destination 
Bundelkhand. These factors were general infrastructure, cultural and heritage resources, 
tourism infrastructure, natural resources, range of recreational activities, shopping, 
hospitality, and entertainment. 
A comparative analysis of importance of these eight factors for both the domestic and 
international tourists showed that on an average both categories of tourists were similar on 
their ranking of the competitiveness factors. Both domestic and international tourists 
opined that cultural and heritage resources of Bundelkhand are the most important factor 
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while entertainment facilities the least important one. Their opinion were similar regarding 
the below average quality of general as well as tourism infrastructure. 
 

The findings of the study have some important policy implications. First, the authorities 
responsible for development of tourism should pay greater attention towards improving the 
basic infrastructure in the region. The region has not only poor physical connectivity, but 
lags on key basic infrastructure facilities as well. Also, tourism infrastructure is in a bad 
shape with stark variations in facilities across various tourism sites. Consequently, focus 
should be given on creating general and tourism infrastructure. Further, with hospitality 
emerging as an important factor, local residents should be involved in the tourism projects. 
Involvement of locals increases the chances of success of implemented tourism 
development projects. Last but not the least, an effective program of promotion of 
Bundelkhand as a tourism destination should be undertaken. The region can emerge as a 
popular destination for heritage tourism. So, campaigns showcasing its cultural and heritage 
resources will aid in attracting attention of the tourists.  
 

The dynamics of destination competitiveness implies that there can be no fixed list of 
factors promoting a tourism destination among tourists. However, there are certain factors 
that are well known to enhance the competitiveness of tourism destinations. With 
competition becoming fierce in tourism industry, it is high time that development actors 
adopt a strategic approach for development of tourism in Bundelkhand leading to 
prosperity of all stakeholders.  
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