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ABSTRACT

This study estimates the willingness to pay of small and medium-sized enterprises (SMEs) for a
business online banking services. The estimation utilizes a contingent valuation method employing
data from 400 SMEs in the United Arab Emirates free zones. An interval regression model is used
to identify company characteristics affecting WTP. The results indicate an average WTP for online
banking of $518.50 per month. Firms engaging in international trade value these services at least
10% more than those with only domestic operations. Other variables that significantly affect WTP

include number of employees and the transportation cost of using traditional branch banking.
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1. Introduction

Business online banking offers secure and easy access to banking services, enabling the
online payment of bills, receipt of funds, and funds transfer at a lower cost to the customer than
that of traditional banking. Most SMEs in developing countries face a range of challenges. On the
one hand, they are often required to conduct their business without a proper financial infrastructure
to operate efficiently, and on the other hand, they have to satisfy their customers’ preferences.
Online banking services can help them to save time (Calisir and Gumussoy 2008). This is particularly
the case for SMEs engaging in international trade, where wire transfers and opening letters of
credit are needed. In the absence of a high-quality online banking system, these are time consuming
and, hence, expensive transactions for the firm. We would expect to find that such firms are willing

to pay a premium for access to online banking services.

The use of online banking means that owners/managers or specific employees of SMEs do
not have to spend time and pay transportation costs to go to a bank branch and then wait in a queue
to perform their banking transactions. In addition to the savings in time and cost, online banking
services give the owner/manager the opportunity to check the firm’s transactions and available
cash, anytime and anywhere. The online service also increases the satisfaction levels of the SMEs’
customers and suppliers, since they can pay and be paid for their business transactions online and

receive notification for every transaction.

One of most important problems that banks’ clients face is internal bank fraud. Cummins
and colleagues (2006) reported that in the USA, 23.2% of bank accounts faced some type of internal
fraud. Apart from the above-mentioned advantages, online banking provides accessibility that
gives SME owners/managers the ability to check their bank accounts frequently and, hence, to

detect more quickly any mistake or fraudulent behavior on the part of bank personnel.



Electronic banking reduces the operational costs of banks (Jordan and Katz 1999; and
Polatoglu and Ekin 2001) and individual transaction costs (Jayawardhena and Foley 2000). According
to Jayawardhena and Foley (2000), the cost of a simple transaction performed using the traditional
bank branch is 11 times more than one performed through online banking. Another study (The
Dominion 2001) found that the cost to a bank of an online transaction is $0.05 per transaction, while

the same transaction through a bank branch costs $1.

The objective of this study is to identify the determinants and measure the WTP by SMESs
for secure online banking services that are available 24/7. To obtain a data set with a high
concentration of SMEs engaged in international trade, a survey was conducted of SMEs operating
in the free trade zones of the United Arab Emirates (UAE). At the time the survey was conducted,

the banking system in the UAE did not provide a modern secure online banking service.

It is a common belief that strong SME performance speeds up economic growth and
decreases poverty (Beck, Demirguc-Kunt, and Levine 2005). Engagement in international trade
becomes an important feature of SMEs, as these firms often have lower cost and are more
productive (Bernard et al. 2007). Providing low-cost banking services would serve to improve

further the competitive position of these firms.

A common problem in transition countries is that the laws and regulations governing online
banking have lagged behind the advances in technology that are now available to provide this
service. In many such countries, the government needs to modernize the banking regulations to
allow banking customers and banks to enjoy the economic benefits of this innovation. This study
attempts to quantify the benefits to be gained by implementing online banking services for firms
in the SME sector. To our knowledge our study is the first to estimate the monetary value that

consumers are willing to pay for online banking services. There is an extensive literature on the



identification of the attributes of the service that individuals feel are important, but no estimate has
been made of the monetary value of the service for either personal banking or the banking services

undertaken for the purpose of the business of a firm.

2. Background

Different facets of online banking have been studied by researchers in this field. Aladwani
(2001) investigated the characteristics of online banking from the point of view of both banks and
consumers. He concluded that for consumers the service is faster, easier to use, and more reliable
than traditional banking. From the point of view of banks, he showed that the service improves
their image and competitive position, establishes a valuable market, reduces operating and
administrative cost, and decreases the number of employees required.

Some of the studies on online banking have considered the reasons for the adoption of
online banking, while others have identified the main reasons that online banking has been
rejected. For example, Martins, Oliveira, and Popovi¢ (2014) found that the important
determinants for online banking adoption are performance and ease of effort, social influence, and
perceived risk. Yiu, Grant, and Edgar (2007) found a positive relationship between personal
innovativeness and perceived risk with online banking adoption. Yousafzai, Pallister, and Foxall
(2003) found the most important reasons for online banking adoption to be trust and security.

Al-Somali, Gholami, and Clegg (2009) found the determinants of online banking adoption
to be consumers’ perception of the quality of the internet connection, consumers’ awareness of e-
banking services, perceived usefulness, and perceived ease of use. In addition to findings on the
adoption of online banking, Eriksson and Nilsson (2007) identified perceived usefulness and

satisfaction to be two important reasons for customers to continue their use of e-banking.



Sathye (1991) identified some obstacles to online banking, namely concerns about security
and the lack of awareness about online banking. Kuisma, Laukkanen, and Hiltunen (2007)
concluded that the rejection of online banking is often caused by psychological concerns, such as
the absence of an official receipt, and functional barriers, such as a lack of computer skills and the
absence of information on the nature of online banking.

Studies have also been undertaken to identify the reasons why some banks are successful
in implementing online banking. Shah and Siddiqui (2006) found the main factor to be the re-
engineering of the managerial structure of the bank in order to accelerate the decision-making
procedure and to integrate online banking with the other service delivery channels. This motivation
should be particularly strong in the case of banks providing online banking services to SMEs
engaged in international trade. Wire transfers and opening of letters of credit are important
components of the financial transactions of such enterprises and are expensive in terms of time
and effort for both the customer and the bank when carried out as in bank transactions.

As the literature review for this study indicates, there does not appear to be any published

studies to date that measure the monetary value of the service to the customer.

3. Methodology
We used the contingent valuation method (CVM) to elicit SMEs” WTP for an improved
online banking service by asking participants to demonstrate their WTP according to the payment
card selected. We then applied a maximum likelihood estimation, using an interval regression
model to estimate SMEs” WTP for the service. To the best of our knowledge, this is the first study
to seek to establish the WTP for business online banking by employing such CVM techniques.

3.1 Contingent valuation method



CVM was introduced theoretically in 1947 and first applied in practice in 1963
(Venkatachalam 2004). It is a tool that is commonly used to estimate the economic value of
environmental and public goods, to compare actual and hypothetical WTP, and to measure welfare
(Hanemann 1984; Seip and Strand 1992; Blaine, Lichtkoppler, and Stanbro 2003; Bosetti and Pearce
2003; Zhongmin et al. 2003; Nomura and Akai 2004; Mahieua, Rierab, and Giergicznyc 2012; and
Ozbafli and Jenkins 2015). This research technique has been used to examine non-environmental
issues, such as improved services (Saz-Salazar and Garcia-Menendez 2001; Kim 2005; Ajayi 2006;
Cawley 2008; and Lindhjem and Navrud 2011). CVM is also used to estimate the willingness to accept
(WTA) environmental goods, and in marketing studies aimed at estimating the value to consumers
of new products (Amigues et al. 2002). However, the reliability and validity of this method has been
criticized by some scholars (Hausman 1993; Diamond and Hausman 1994; and Hausman 2012).

In this application to the measurement of the WTP for online banking services, the usual
problems of consistency and accuracy of CVM are not as serious as those found in many other
studies. This study uses CVM to elicit the SMEs’ valuation of online banking, which cannot be
considered a public good. In many CV studies, the method is used to estimate the consumers’ non-
use value! (Diamond 1996) of a public good that is not purchased by the consumers directly
(Diamond and Hausman 1994). As online banking is a private, not a public, good, the results of the
survey can be compared with the actual demand for online banking services in other available
markets (Diamond 1996). Hence, we can have more confidence in CVM to estimate the WTP for

this service accurately.

1 Non-use value refers to the value of the good that will be used in the future, not in the present.



To determine customers’ WTP for a new good or improved service, economists create a
contingent market and ask participants about their WTP for that product. Such research entails two
types of questions: open-ended and dichotomous. One type of open-ended question is sequential
bidding, in which participants respond verbally or using payment cards: respondents are asked to
indicate the highest value they would be willing to pay by selecting one of a range of payment
cards (Cameron and Huppert 1989).

The first step in conducting our research was to identify the market or customers. Our
contingent market in the UAE free zones comprised 400 SMEs, most of which were engaged in
international trade. The owners/managers of these SMEs were invited to participate in our
hypothetical market for business online banking services, using payment cards. Cameron and
Huppert (1989) compared two approaches to estimating WTP, namely ordinary least square (OLS)
and maximum likelihood (ML). According to their findings, the OLS approach yields inaccurate
results because the interval midpoints are used as the stated WTP, producing inconsistent
parameter estimates (Voltaire, 2015). We therefore used the ML method.

In such studies where the dependent variable does not have a specific observed value—
rather, its value lies within a continuous interval—interval regression models may be used to
estimate the parameters in the CVM. For example, Loureiro and Hine (2002) utilized a multiple
bounded probit model “to quantify factors affecting consumer preferences among organic, GMO-
free, and Colorado-grown potatoes.” Voltaire (2015) used a switching interval regression to
analyze WTP for new products. Other interval methods are regression quantile techniques (Lee

and Tanaka 1999) and a censored regression model (Cameron 1991).

3.2 Maximum likelihood interval estimation method



The payment card system is widely used as a means of establishing WTP for a non-market
product, while the ML approach has been found to be an appropriate means of interval estimation
(Voltaire 2015). In this study, we used Cameron and Huppert’s model (1989) to estimate SMEs’
WTP for an online banking service, from data collected using payment cards. Rather than use their
log form, we used a linear form for WTP. We defined the lower and upper boundaries of the
payment card chosen by the respondent as t;; and t,,;, respectively, and assumed that respondents’
actual WTP lies between these two values (Loureiro and Hine 2002). Therefore, WTP will lie within

tii and tyi, according to the general assumption:

E(wtp 1)) = g(x;, B) (1)
and

9(x;,B) =x"B (2)
Therefore:

WTP = x':f + @)

where u; is distributed normally with mean 0 and standard deviation o, and x’; is a vector of
independent variables that influence the SME’s WTP for different service attributes, the
characteristics of the owner, or the SME’s business activities.

After standardizing the pair of thresholds, we obtained:
pr(WTP; € (ty, tw)) = prty —x"if/o < z; < ty; — x"if/0)

(4)
where z; is the standard normal random variable. After some manipulation, equation (4) can be

written as:

pr(WTP; € (&, ty)) = P(zy) — P(z17) (5)



where @ is the cumulative standard normal density function. The joint probability of n independent
observations is equal to the log-likelihood function, as follows:

logL = Yi_;log [®(zy) — D(z)] (6)

By estimating equation (6), one can establish the value that consumers place on a good or service

(Loureiro and Hine 2002).

3.3 Survey and data

Using the stratified sample method, we selected 400 SMEs from six free zones in the
UAE—67 from Dubai, 120 from Jebel Ali, 14 from Hamriyah, 80 from Sharjah, 33 from Ajman,
and 86 from Ras Al Khaimah. The number of companies selected from each free zone is
proportional to the total number of companies in each zone, as per the UAE Free Zones Directory
(Global Resources 2012). We conducted interviews with SME owners/managers in the period
October to December 2014. We tested the questionnaire in a pilot study involving the
owners/managers of 40 companies.

The interview process began with an outline of the key features of a state-of-the-art
business online banking system for SMEs?2. Respondents were then asked whether they would like
to participate in the researchers’ contingent market—that is, if it was available, would they choose
to use a business online banking system? Of the 400 respondents surveyed, 14 stated that they
would not choose to use a business online banking service. This group was then asked why they
would not choose to use such a service.

Because WTP is conditional on a preference for choosing the proposed good or service—

in this case, business online banking services—the sample size was reduced to 386. This group

2 The online banking system described corresponds to the CashPro system designed for SMEs by Bank of America.
It is a highly secure and convenient system.



was asked to identify threshold values for online banking services, which the researchers used to
develop service payment cards.

If respondents were unable to assign a specific value to online banking, they were asked to
put a tick next to the minimum amount they would be willing to pay for such services, and a cross
next to the maximum amount. In this way, the upper and lower bounds would be found and the
unobserved willingness would lie within this interval. This approach facilitates a more accurate
assessment of WTP, as most respondents are better able to indicate the range within which their
WTP lies, rather than an exact figure (Cameron and Huppert 1989).

First, business online banking was introduced. The attributes, benefits, and different
options of this service were defined in detail and the respondents were then asked to state their
WTP for the service.

Since the data were collected through face-to-face interviews, we had the chance to answer
respondents’ questions if there was any ambiguity, and to clarify the options and advantages of the
service over the alternative banking services. All 386 participating SME owners/managers
responded to this part of the interview.

Traditional banking imposes two types of costs on SMEs: transport costs (to the bank
branch) and opportunity costs (employee/owner time). As the actual time spent carrying out the
banking transactions—and, hence, the labor cost—is unknown, the proxy used to measure the
impact of traditional banking costs on the WTP is the monthly frequency of bank visits, in terms

of the direct transport costs.

3.4 Sample companies’ descriptive statistics



Tables 1-8 provide an overview of sample companies by sector of activity, gender, and
mean age of the owner/manager, number of employees, engagement in international trade, and
level of education of the owner/manager.

Table 1 — Sample SMEs’ sector of activity

Sector Frequency Percentage
Production 12 3.11
Services 97 25.13
Trade 217 56.22
Production and Trade 12 3.11
Services and Trade 48 12.44
Total 386 100

From Table 1 we can see that over half of the firms surveyed (56.22%) were engaged in
trade. A further 37.57% were engaged in either services or services and trade.
Table 2 shows that over 80% of the sample of SME firms were engaged in international

trade as importers or exporters, or both.

Table 2 — Sample SMEs’ engagement in international trade

Yes No
Frequency 320 66
Percentage 82.90% 17.10%

With regard to the gender of the owner of the firms, the majority were male (91%), as

reported in Table 3.

Table 3 — Sample SME owners’ gender

Gender Frequency Percentage
Male 350 90.67
Female 36 9.33
Total 386 100

As shown in Table 4, the entrepreneurs operating in the free zones are relatively young,

with ages ranging from 22 to 68 years and a mean of 42.4 years.



Table 4 — Sample SME owners’ mean age
Number of

Variable . Mean Std. Dev. Min Max
Observations

Age 386 42.4 11.22 22 68

An interesting feature of these SMEs is their size. They are small, with the number of
employees ranging from 2 to 72 and an overall average of 11 employees per firm. Nevertheless,
these firms are rather dynamic, as attested by the fact that more than 80% are engaged in

international trading activities.

Table 5 — Sample SMEs’ number of employees

Variable Number of Observations Mean Std. Dev. Min Max
Number of 386 111606 743 2 72
employees

Table 6 shows the education level of the owners of these firms. It is surprisingly high.
About 70% of the total (268 owners) had completed a university degree, and 67 had completed a
master’s degree or PhD. Hence, these owners’ time is likely to have a relatively high opportunity
cost. They are also likely to be experienced in using web-based interfaces.

Table 6 — Sample SME owners’ education level

Education level  Frequency Percentage CurTE(l),I/(: :)mve
Secondary 21 5.44 5.44
school
High school 95 24.61 30.05
University 203 52.59 82.64
Master 62 16.06 98.70
PhD 5 1.30 100
Total 386 100

In Table 7 we report the attitudes of those surveyed on the quality of the existing banking
services. Clearly, from the perspective of these firms, the quality of the existing banking services

provided in the UAE has considerable room for improvement.



Table 7 — Attitudes to current banking services

Question: On a scale of 1 to 5 (where 1 is low), how would you rate the services currently available
through your bank branch?

Ranking Scale Frequency Percentage Cumulative (%)
1 17 4.40 4.40

2 90 23.32 27.72

3 154 39.90 67.62

4 80 20.73 88.34

5 45 11.66 100

Total 386 100

Of the 386 respondents surveyed, 67.62% believe that the current bank services are not
good (4.40% very bad, 23.32% bad, 39.90% neither bad nor good), with the remainder reporting
that the current bank services are good (20.73%) or very good (11.66%). Some 59% of respondents
stated that banking transactions take an average of more than 30 minutes each at the bank, while
66.5% believe that traditional banking is more costly than online banking.

As previously reported, 386 companies stated that they would choose online banking
services (i.e. would participate in our hypothetical market) and 14 stated that they would not. The
former group is therefore assigned a positive WTP, and the latter zero WTP. Table 8 shows the

percentage breakdown by WTP and the reasons that zero-WTP companies would not choose online

banking.
Table 8 — Percentage breakdown by WTP and reason for not choosing online banking
Measure Percentage
Positive WTP (would participate in market) 96.50
Zero WTP (would not participate in market) 3.50
Total observations = 400 100
Reasons for not choosing
The current service is adequate 57.20
The service should be free 21.40
Do not have computer knowledge 14.30

It is complicated; we do not need it 7.10




4. Econometric results

We used an interval regression model to identify the effect of respondent characteristics on
WTP for online banking services. Using STATA software, we regressed the lower and upper
boundaries of WTP on owner age, gender, and level of education, as well as company features:
number of employees (indicative of company size), transportation cost to get to the bank, sector
(production, services, trade, production and trade, or services and trade), and whether the company
IS engaged in international trade. Cameron and Huppert (1989) stated that they preferred to use a
log form for the dependent variable, as the results of most previous studies showed the WTP to be
positively skewed. Following their model, we first estimated a log form and then a linear form of
WTP. The log-likelihood function attributable to the latter was higher (—660.11) than that
corresponding to the former (—712.80), and thus, we concluded that the linear form of the interval
was better than the log form.

For the variables such as sector, gender, education level, and international trade, we defined
dummy variables. The dummy variables for the last two took a value of one if the owner’s level
of education was above university, and if the company traded internationally. For the other
categorical variables, we defined a number of dummy variable equal to the number of categories
minus one.

Of these characteristics, three appear statistically significant. They are the number of
employees, the cost of transportation to the bank (named travel cost), and engagement in
international trade. That is, the WTP for business online banking is a function of number of

employees, travel cost®, and international trade. This gives the estimated equation:

% Value of cost was converted into USD at an average rate of 3.67 Emirati dirham/USD (October 2014).



WTP; = constant + Brumber of employees X NUumber of employees + f .o5; X cost +

.Binternational trade X international trade

()

Table 9 — Interval regression results (number of observations = 386)

Coefficient
Variable (SE)
Constant 440.6641***
(11.7284)
International trade 44.9103***
(11.1925)
Number of employees 2.6039***
(0.5767)
Travel cost 0.1894**
(0.084)
Number of observations 386
Log-likelihood function —660.1144
Log-likelihood ratio 48.43

***99% level of confidence
**95% level of confidence

Table 9 presents the STATA estimated coefficients. All coefficients are statistically
significant at a 99% or 95% confidence level, and all signs are as expected. The coefficient for
number of employees is positive, indicating that as the number of employees increases, the WTP
of SMEs for online banking services will increase. Similarly, the cost coefficient is positive,
indicating that as the travel cost rises, the WTP for online banking will increase. A positive value
for SMEs’ engagement in international trade indicates that SMEs engaged in international
transactions will have a higher WTP.

To determine the goodness of fit of the model, we used the log-likelihood ratio (LL ratio)

test, which is calculated as follows:



LL ratio = —2(LL of the base model* — LL of the estimated model)~ Chi — Square (8)

First, we estimated the constant-only model with the log likelihood of —684.33, and then,
using equation (8), we calculated the value of the LL ratio. Comparing the calculated value (48.43)
with the chi-square critical value with three degrees of freedom® (7.815), we concluded that the
model is better than the constant-only model.

Finally, the fitted value of WTP can be calculated using the estimated coefficients, which
should be considered as a reliable central tendency of unobserved WTP. Using STATA, we
computed the fitted values and the resulting average WTP as $518.5 per month.

To determine whether engaging in international trade influences a company’s WTP for
online banking, we used the resulting parameters and estimated the WTP of companies with and
without international trade. The results are shown in Table 10. The average WTP of companies
with international trade ($528.00) is about 12% higher than for firms that are not engaged in

international trade ($472.50).

Table 10 — Calculated WTP for online banking of firms with and without international trade

Firms Willingness to pay ($)
All firms 518.5
Firms with no international trade 472.5
Firms with international trade 528.0

In the next step, we estimated the WTP for online banking of firms in the three

aforementioned categories according to their number of employees and travel cost.

4 The constant-only model is often used as the base model.
5 The degrees of freedom is equal to the difference between numbers of parameters in the two models.



We considered three numbers of employees (5, 12, and 18) and substituted these in
equation (7), along with the estimated parameters in Table 9 and the average values of the other
variables, and calculated the WTP of the firms in the three different categories (all firms, and firms

with and without international trade).

Table 11 — Comparison of the WTP of the sample firms according to the number of
employees

WTP ($) of firms ~ WTP ($) of firms ~ WTP ($) of firms

Firm with 5 employees  with 12 employees  with 18 employees
All firms 522.50 568.73 608.35
Firms with no international trade 480.50 526.73 566.35
Firms with international trade 531.09 577.32 616.94

The computed values of WTP in Table 11 show that the firms’ valuation of online banking
increases by 16-18% as the number of employees in the firm increases from 5 to 18 employees. It
is also clear that in each of the three size categories, the WTP value for firms with international
trade is higher than the average for all firms and for firms without international trade. This indicates
that online banking is more valuable for SMEs engaged in international trade, irrespective of their
size.

For the travel cost variable, since the middle 50% of observations lie between $21.80 and
$114.50, we considered the WTP of firms in the three categories with three types of travel costs.
We defined firms with travel cost of $21.80, $43.60, and $114.50 as having low, medium, and
high costs, respectively. We used the estimated parameters in Table 9, the average values of the
other variables, and these three different amounts of travel cost again, substituted them into
equation (7), and computed the firms> WTP. Table 12 shows the estimated WTP of these three

categories of firms.



Table 12 — The estimated WTP for online banking of firms with three different levels of
travel cost

WTP ($) of firms ~ WTP ($) of firms ~ WTP ($) of firms

with a cost of with a cost of with a cost of
Firms $21.60 $43.60 $114.50
All firms 555.77 559.90 573.32
Firms with no international trade 510.83 514.96 526.39
Firms with international trade 562.35 566.47 579.90

Like the previous table, Table 12 shows that the WTP of firms with international trade is
higher than the WTP for all firms and for those with no international trade. It also shows that as
the travel cost increases, the WTP also increases. However, the increase is modest, with only a 3%
difference between the lower and upper bound of the range of travel costs associated with this
sample of firms. Comparing the results in Tables 11 and 12, it is clear that the impact of size (in
terms of employee numbers) is greater than the effect of travel costs on the firms” WTP for online
banking services.

5. Conclusion

The provision of improved banking services for SMEs will help to meet the policy goal of
improving international trade in the UAE. This is a policy conclusion that is likely to hold for any
transitional economy that has obsolete banking regulations with respect to the operation of online
banking systems. A reliable online banking facility could play a key role in enhancing international
trade, providing SMEs with specialized, convenient, and low-cost services. The results of this
study demonstrate that the average SMEs’ WTP for online banking services is $518.5 per month,
reflecting the value of the increased convenience, including the savings in transportation and
employee (salary) costs, compared with traditional branch banking.

If most of the UAE free zone firms (9,976 companies) were to utilize online banking

services, the cumulative time and cost savings would be very substantial. A rough estimate would



be $62.1 million per year ($518.5 x 12 x 9,976). Furthermore, online banking is associated with
a reduction in demand for in-branch transactions, resulting in a decrease in bank operating costs
(Aladwani 2001) and a lowering of the incidence of internal fraud.

The results also show how this value changes with the nature of the firm (i.e. is it engaged
in international trade or not, and the size of the firm as measured by the number of employees) and
the distance of the firm from conventional banking services as measured by travel cost. These
variables have an important impact, as expressed by the owners or the managers, on the value that
is derived from the service by the firms. These issues have not been studied previously by the
research in this field. These characteristics that affect the value of service, are related directly with
the features of the businesses and are not specific to any one country. The extensive mix of
nationalities of the people interviewed also helps to mitigate any potential cultural bias that might
exist in the acceptance and valuation of this service by the managers or owners of such SMEs.

A policy implication of this study is that the government should provide appropriate
legislative and regulatory frameworks to allow banks to provide round-the-clock, secure online
banking services. Such an advancement in service provision would not only yield a very substantial
benefit to SMEs, but would also be likely to reduce the operating costs of the banks.

In our survey we considered “internet banking” and did not differentiate between mobile
banking and computer based internet banking. The measurement of the difference in value between
a service that is only computer based and one that is mobile telephone based is an interesting topic

for future research.
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