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Abstract
As a solution to the problem of non-technical losses of electricity, Bangladesh Government has taken an initiative to install pre-paid meters in every household or organization throughout the country. As it is a new technology for the citizens, the necessity of conducting research on users’ perspective to understand their intention to adopt it has become crucial for its flawless operations further. On that note, this paper aims to focus on the factors affecting private consumers’ and business enterprises’ intention to adopt the e-metering system in Dhaka city. Although DESCO and DPDC claim to provide multiple number of benefits to its users, but the users might have a different viewpoint about its ultimate benefits. In order to measure the users’ intention, an extended version of Technology Acceptance Model (TAM) has been used by adding perceived risk and social influence with its originalparameters. A total number of 47 users, including households and business enterprises, were surveyed at Mohammadpur, Lalbagh and Hazaribagh area. The result confirms that the system needs to be upgraded in perceived ease of use and perceived risk factors yet.
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Introduction
Prepaid e-meters, commonly known as smart meters, were first made to present in Bangladesh through an international competition which was lately adopted by DESCO after investigating its useful features to prevent illegal tampering with bills and helpful for saving electricity. After that, it was initiated by Bangladesh Government featuring it as a compulsory option for receiving electricity service by the city dwellers. As the users’ feedback is very crucial for any newly introduced technological service, the importance of conducting research in this context is becoming vital for its better outcome. Therefore, this paper attempted to bring out the consumers’ opinions into light regarding the e-meters,so that, its operation can be continued without any difficulty. Therefore, the study aims to describe the consumers’ intention to adoptprepaid e-metering system with the use of the Technology Acceptance Model – which is considered as one of the most widely used research models to examine IT adoption among its consumers. 
Literature Review
a. Prepaid e-Metering System in Bangladesh: 
Prepaid metering system was designed by BUET in 2001 at a worldwide competition by IAS. After that, DESCO provided financial assistance in launching this system all over the country. A project named “prepayment e-metering project” has been taken through BPDC for distribution entities under which about 35000 prepaid meters are planned to be installed by DPDC, DESCO, BPDB and REB all over the country. 
In this system, consumers need to pay first and then consume electricity through the vending stations set up by DESCO. After recharging when consumers insert their smart cards into their meters, it reads the card and downloads the amount of electricity bill that has been paid for in the vending station. Consumers are expected to be benefitted by taking self-control, saving from their budget and having hassle free billing through this new technology.
b. Technology Acceptance Model:
The Technology Acceptance Model (TAM), first proposed by Davis in 1989, is a proven model in examining various issues related to IS/IT adoption. According to this model, the users' technology acceptance is said to be made up of two important beliefs: perceived usefulness and perceived ease of use of a new technology. 
Perceived usefulness (PU)is defined as the degree of belief that using a specific technology will improve one's performance. Perceived ease of use (PEOU) is defined as the degree of belief that using a particular technology will be easy. These two beliefs influence the attitude toward use (ATU), which ultimately influence the users' behavioral intention to adopt (Davis, 1989). 
Since its introduction, TAM has been constantly modified and extended by academic scholars by introducing TAM I, TAM II and TAM III by emphasizing other significant factors. With that sequence, Venkatesh and Bala (2008) presented TAM III by providing variables such as individual differences, system characteristics, facilitating conditions, and social influence with the basic model. Hence, in this study, social influence (SI) has been considered. 
It has been proven by many researchers that in order to examine the intention to accept a technology perceived risk, a commonly known rational decision-making factor, plays a vital role (Krishnamurti et al., 2012; Ozkan et al. 2013; Park et al. 2014). There are important issues that may hamper the acceptance of e-meter technology in Bangladesh such as cost, performance, psychological uncertainty, time and privacy threats. Moreover, according to Park (2014) “users' perceived risk about a new technology has a negative impact on the intention to use. Further, it shows that the more the usefulness of the technology is perceived, the less the concerns about the risk of the technology are perceived, also, the more the risk of the technology is perceived, the less the usefulness of the technology is perceived” (p.214). However, considering all these, this study has taken Perceived Risk as a factor to examine the behavioral intention to use smart meter.  
c. Technology Acceptance Model in Smart Meter Adoption:
As smart-metering or smart grid technology is a new phenomenon all over the world, there is a lack of scholarly studies. However, some of the studies have been mentioned in this section. 
According to Chou & Yutami (2014) an index was developed to measure consumer propensity to adopt smart meters by conducting a survey of Indonesian households and finally enhanced understanding of customers’ perceptions towards using smart meters as lack of awareness leads to skepticism, and therefore proposed strategies to help policy makers and utility providers. Other studies found that most potential users do want smart-meters but perceive risk and insecurities to continue it (Krishnamurti, et al. 2011).
Studies were also conducted to understand potential consumer acceptance regarding smart-grid technology in South Korea which is the next generation technology that actually provides an aggregated picture of the smart-metering system and found perceived risk is a major contributing factor (Park, Kim, Kim, 2014).However, according to Troft, Schuitema, Thogersen (2014) potential consumers’ acceptance of smart grid technology depends onits ease of use, usefulness and moral obligation – therefore put emphasize on the user benefit while promoting it in countries like Denmark, Norway and Switzerland. 
Unlike the other studies, this study intends to investigate the users’ actual intention to adopt e-metering system by considering perceived risk and social influence with the original variables of TAM- perceived usefulness, perceived ease of use and attitude toward usage- in the context of Bangladesh. 
Methodology of the Study
a. Research Model and Variables: 
Since the use of e-Meters has been enforced by Bangladesh Government, feedbacks of the consumers have not yet been taken into account. Hence, in order to understand the consumers’ perspective towards the e-Metering system, taking into account the difficulties faced by them, would assist more extensively in understanding their intention to adopt. Thus, two other independent variables- social influence (Venkatesh, Bala, 2008; Wolsink, 2012) and perceived risk (Krishnamurti et al., 2012; Ozkan et al. 2013; Park et al. 2014) are added to the original model in this study. Therefore, the research model of this study becomes as follows:
Perceived Usefulness (PU)
Perceived Ease of Use (PEOU)
Perceived Risk (PR)
Social Influence (SI)
Attitude toward Use (ATU)
Behavioral Intention to Use (BIU)








Figure1: Research Model
b. Sampling Plan, Questionnaire, Scaling and Data Collection: 
A total 47 respondents were taken as the study sample including households – both landlords (n=04) and tenants (n=38), and small business enterprises(n=05) of Lalbagh (n=29), Hazaribagh (n=09) and Mohammadpur (n=09) area. A self-developed formal questionnaire was prepared for the face-to-face survey which included 53 statements divided into two sections; demographic (12 items) and model variable (41 items).  The respondents were asked to respond according to their degree of agreement or disagreement to each of the statements. Data were scaled on a 5-point Likert scale ranging from strongly disagree=1 to strongly agree=5. Sampling elements were taken by following both convenient and snowball sampling techniques as the number of actual user is still very few in Dhaka City and concentrated in some particular areas only, therefore, the samples were taken through referrals of some initial respondents in certain areas. 





I. Data Analysis and Findings
a. Respondent Profile
Table 1.1 and 1.2: Monthly Bill (BDT)
	Household

	Monthly Bill (BDT)
	F
	%

	500-1500
	26
	61.9

	1501-2500
	12
	28.6

	2501-3500
	2
	4.76

	Above 3500
	2
	4.75

	Total
	42
	100


	Business 

	Monthly Bill (BDT)
	F
	%

	3000
	2
	40

	3500
	1
	20

	7000
	1
	20

	35000
	1
	20

	Total
	5
	100



The tables showing the approximate monthly electric bills of the users lead to our observation that users with more bills find it more hectic to check meters repetitively and wait in long queues to recharge their cards. 

Table 2: Occupation of the Respondents
	Occupation
	F
	%

	Govt. service
	3
	7.1

	Private service
	12
	28.6

	Self-employed/Business
	7
	16.6

	Others
	20
	47.6

	Total
	42
	100

	
	
	



Table 2 findings revealed the observation that service-holders and business users are more hassled by the recharge process and meter checking. 
b. Descriptive Statistics
This section shows the descriptive statistics of the variables considered in the study:
Table 3: Descriptive Statistics of Perceived Usefulness (PU)
	Items
	Household
	Business

	
	Mean
	SD
	Mean
	SD

	More Useful features
	3.5714
	0.88739
	3.2000
	0.83666

	Reducing consumption
	2.9524
	0.90937
	2.4000
	0.54772

	Hassle-free bill
	2.7143
	1.40184
	2.2000
	1.09545

	Uninterrupted Electricity
	4.0976
	0.62470
	4.4000
	0.54772

	Saving more time
	2.5714
	1.03930
	2.4000
	1.14018

	No voltage fluctuation
	4.0000
	0.44173
	4.2000
	0.44721

	No illegal tampering
	3.9286
	0.51290
	3.8000
	0.83666

	Leads to easier life
	2.9286
	0.99378
	2.6000
	1.14018



According to table 3, users showed positive responses to the fact “uninterrupted electricity” as the mean value is higher than that of the other items. At the same time, users showed negative responses to “hassle-free bill” and “saving more time”. 

Table 4: Descriptive Statistics of Perceived Ease of Use (PEOU)
	Items
	Household
	Business

	
	Mean
	SD
	Mean
	SD

	Easy to add credit
	2.6905
	1.07040
	2.6000
	1.34164

	Easy learning
	3.4286
	0.80070
	3.8000
	1.09545

	Information availability
	2.8333
	0.65951
	2.8000
	0.44721

	Understandable information
	3.3571
	0.61768
	3.8000
	0.44721

	Clear consumption information
	3.7381
	0.73450
	4.0000
	0.00000

	Reduces confusion between usage and bill
	3.1429
	1.04931
	3.2000
	1.09545

	Eliminated meter reading and billing
	4.0000
	0.62470
	4.2000
	0.44721

	Easy to be skilled
	3.3810
	0.58236
	3.4000
	0.54772



Table 4 reveals the fact that users showed positive response only in the item “elimination of meter reading and billing” as the mean values are high but at the same time users responded negatively in almost all the other items. 


Table 5: Descriptive Statistics of Perceived Risk (PR)
	Items
	Household
	Business

	
	Mean
	SD
	Mean
	SD

	Cost is unworthy
	1.7619
	0.57634
	1.4000
	0.54772

	Poor service
	1.9762
	0.89683
	2.8000
	0.44721

	More uncertainty
	2.3333
	0.92833
	3.0000
	1.0000

	Wastes time
	2.8333
	1.10247
	2.0000
	1.22474

	Unsecured data privacy
	1.6190
	0.82499
	3.2000
	1.09545



According to table 5 it can be seen that users actually do not feel risky about using the e-meter as they disagreed in all the statements about feeling risk except privacy concerns for business users. 

Table 6: Descriptive statistics of Social Influence (SI)
	Items
	Household
	Business

	
	Mean
	SD
	Mean
	SD

	Government Policy
	4.3333
	0.65020
	4.2000
	0.44721

	Peer influence (seeing)
	2.6905
	0.86920
	2.4000
	0.54772

	Peer influence (recommendation)
	3.0476
	0.82499
	2.6000
	0.89443

	Peer influence (action)
	3.1905
	0.89000
	3.0000
	1.00000



According to table 6, users were mainly influenced by DPDC officials as it is a government policy. 
Table 7: Descriptive statistics of Attitude toward Usage (ATU)
	Items
	Household
	Business

	
	Mean
	SD
	Mean
	SD

	Good idea
	3.8810
	0.39524
	3.2000
	0.44721

	Good initiative
	3.9524
	0.49151
	3.4000
	0.54772

	Enjoyment
	2.9762
	0.89683
	2.2000
	0.44721

	Positive attitude
	3.2857
	0.94445
	2.8000
	0.83666

	User-friendly
	2.9762
	1.02382
	2.8000
	0.83666

	Environment-friendly
	2.6190
	0.73093
	2.8000
	0.83666

	Billing transparency
	3.9048
	0.65554
	3.6000
	0.89443

	Recommend others
	3.5714
	0.887393
	2.8000
	0.83666



According to table 7, users showed a mixed response in all the items contributing to examine their attitude. 
Table 8: Descriptive Statistics of Behavior Intention to Use (BIU)
	Items
	Household
	Business

	
	Mean
	SD
	Mean
	SD

	To use in future
	3.5476
	1.04069
	3.0000
	1.00000

	To recommend others
	3.5714
	0.91446
	2.8000
	0.83666

	To use in other utilities
	3.7619
	0.69175
	2.8000
	0.83666

	Complete switch to e-pay
	4.1905
	0.55163
	3.6000
	0.89443

	Smart water meter
	3.5476
	0.83235
	3.0000
	0.70711

	Smart gas meter
	3.9048
	0.61721
	3.0000
	0.70711

	Smart national grid
	3.6190
	0.58236
	3.0000
	0.70711

	Smart home
	3.6905
	0.68032
	3.2000
	0.44721



c. Test of Data Reliability:
Table 9: Reliability Test Score
	Variables
	Cronbach’s Alpha (n=47)

	Perceived Usefulness
	0.743

	Perceived Ease of Use
	0.716

	Perceived Risk
	0.142

	Social Influence
	0.739

	Attitude toward use
	0.855

	Behaviour Intention to Use 
	0.920



Cronbach’s alpha is an estimate to measure the internal consistency of data. Values closer to 1 representmore data reliability (Cronbach, 1951). Therefore, the results confirm that the data obtained for the study is quite reliable except in the context of perceived risk factor. In order to get a more reliable outcome, the sample size must be increased for the future study on this context.   
Scope and Limitations of the Study
This study can be further extended by increasing its sample size and by taking more users living in other areas of the city. Due to time limitation and lack of practical experience in research, this study could not accommodate the responses of more business users. All in all, these are the limitations of this study as well as the future scope for its further study. 
Practical Implication
This section provides a snapshot of the overall findings of the study and thus provides the initiatives that can be taken by the concerned authority: 
· Enhancing the distribution of the offices to recharge the credit would reduce the jeopardy of standing in long queue and wastage of time. E-pay system if highly preferred.
· The billing process needs to be explained to the users in more details, i.e., the details of what charge is attributed to which feature.
· The credit limit of the emergency balance needs to be increased as 200 BDT is insufficient at certain times. More necessary for business users and large families with more electricity bills. 
· A notification of low credit in the cell phone would reduce the hassle of checking meters repeatedly.
· Further process of verification of the meter readings is required as sudden large changes in the credit balance make the consumers fall into confusion and trouble.

Conclusion
This paper was intended to highlight consumers’ feedback regarding e-meters that will ultimately assist to measure their intention to adopt the system. However, this study confirms the fact that consumers have an overall positive intention to continue it although they pointed outsome major improvements of it in order to ensure its more flawless operations than that is offered at present.
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