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초   록

오늘날 지속가능성을 위한 사업 기회 창출을 위해 지속가능한 정보기술에 대한 수용이 

사회적으로 미치는 영향에 대한 연구가 절실함에도 불구하고, 환경적 영향 요인 외의 여러 

사회적 영향 요인들에 대한 연구는 많이 이루어지지 않았다. 본 연구에서는 지속가능한 웹 

기술 환경에서 소비자의 친사회적 행동이 지속가능한 정보기술 수용에 미치는 요인들을 

탐구한다. 그리고 지속가능한 정보기술 개념에 대한 이론적 근거는 사회적 교환 이론에 두었다. 

이론적 근거를 토대로 지속가능한 웹 서비스 신기술에 대한 소비자들의 사용 의도를 실증적으로 

검증하였다. 실증적 연구 결과, 소비자들은 자신들이 웹 기술 서비스의 사회적 책임성과 사회적 

유용성을 고려하여 수용 선택을 하는 것으로 나타났다. 본 논문은 지속가능한 정보 기술의 

수용에 있어서 해당 기술이 가진 사회적 특성과 영향력을 처음으로 실증적으로 검증한 연구이다. 

아울러 지속가능한 정보기술의 초기 도입 단계 수용에서 기술의 사회 책임적 특성과 유용성을 

인식하는데 있어 소비자의 친사회적 성향이 중요한 선행 요인으로 작용한다는 것을 본 연구를 

통해 밝혔다. 

ABSTRACT

Examination of the various impact factors on adoption sustainable IT can influence on 

the potential for creating sustainable businesses in today’s society. However, the societal 

factor out of environmental factors, which stimulates customer intention to use sustainable 

IT, has seldom been investigated. In this paper, we examine the adoption of sustainable 

web technology from the pro-social behavior perspective. The concept of sustainable IT 

is theoretically examined based on social exchange theory. An empirical investigation is 

conducted into customer intention to use new sustainable IT. The results indicate that 

customers care about the social responsibility and usefulness of the sustainable IT-based 

services they choose. In this study, the social features of web technology and their influences 

on adoption are verified empirically for the first time. In addition, pro-sociality is identified 
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as necessary to a perception of the socially responsible features of information technology. 

Furthermore, pro-social adoption behavior in the beginning stages of sustainable IT use 

is elucidated.

키워드：수용 행동, 지속가능한 정보 기술, 사회적 유용성, 사회적 교환 이론, 친사회적 성향

Adoption behavior, Sustainable it, Social Usefulness, Social Exchange Theory, 

Pro-Sociality

1. Introduction

Ethical consumerism, which refers to cho-

ices based on social and nontraditional com-

ponents of products and personal and moral 

beliefs [7], has existed for centuries, but has 

only been a small concern in the business 

world and academia until recently [76]. Accor-

dingly, the social impacts and contributions 

of web technology have attracted increased 

academic interest. Today’s web technology is 

integral to modern business practice, generat-

ing competitive business opportunities at the 

organizational level and supporting social 

practices [48]. Therefore, its influences ex-

tend beyond personal and organizational effi-

ciency [60]. Web technology developers must 

consider social problems such as poverty, glo-

bal warming, and knowledge gaps, which are 

all indicators of the unsustainable nature of 

modern society [16, 55, 61]. People who care 

about these social problems prefer businesses 

that provide services and products that are 

responsible to the community and society, not 

just those that enhance personal satisfaction 

[16, 38].

Following this social trend, research on the 

sustainability of IT including web technology 

has steadily increased in recent years. Sus-

tainable IT refers to “the application of IT 

knowledge and technology for the benefit of 

customers and other stakeholders to enhance 

long-term mutual economic, environmental, 

and social well-being” [28, p. 6]. Sustainable 

IT is more than just green IT in that its im-

pact on society is a more important consid-

eration than with green IT, and the im-

portance of the impact of IT on stakeholders 

and society rather than companies and their 

customers is highlighted.

So far, research on sustainable IT has 

adopted an environmental approach in the 

name of all things “green” [3, 13, 28, 29, 73]. 

Sustainable IT research must therefore be dis-

tinguished from research with a green theme 

because of its focus on societal rather than 

environmental influence. Though firms adop-

ting green IT or green information systems 

(IS) have primarily focused on the environ-

mental impact of their business practices, their 

ultimate goal in cutting energy costs is to in-

crease business value through energy effi-
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ciency and efficient utilization of IT equipment 

[48, 64, 73], not necessarily to benefit society 

or the environment. Thus, sustainable IT has 

been frequently studied in the management IS 

and social informatics fields [35, 29].

In this paper, specifically focusing on web 

technology, customer intention to use sus-

tainable IT is investigated in its beginning 

stage from a new angle. In the beginning 

stage, since the expected benefits of adop-

ting sustainable IT are unclear, adoption 

behavior cannot be easily explained by the 

usefulness to an individual or ease of use 

of a product. Social exchange theory (SET) 

is utilized in our research model to explain 

adoption behavior when individual and or-

ganizational utility or benefit is not obvious. 

Social features of web technology, users’ per-

ceptions of it, and personal traits are incor-

porated into the model. In addition, a new 

construct, pro-sociality, is defined. Two other 

constructs, perceived social responsibility and 

perceived social usefulness, improve our un-

derstanding of sustainable IT adoption; we 

measure the former as how much the user 

thinks that adoption of the web technology 

demonstrates social responsibility and the 

latter as how much the web technology makes 

the user feel that he or she is contributing 

to the well-being of society as a whole. We 

distinguish perceived usefulness into percei-

ved social usefulness and perceived personal 

usefulness to examine in detail the impact 

of social features of sustainable IT. Further-

more, we use perceived security, perceived 

(personal) usefulness and perceived ease 

of use as controlled variables. 

2. Theoretical background 

and Hypothesis

2.1 Social Exchange Theory

To elucidate the behavior surrounding sus-

tainable IT adoption, a research model is pro-

posed in this study, as shown in <Figure 1>. 

Social Exchange Theory (SET) is used as the 

main structure of the proposed model. As a 

core element of belief and individual customer 

trait, pro-sociality was selected for use in this 

study. Stronger pro-sociality results in vol-

untary actions to benefit others without self- 

incentive, actions such as sharing, donating, 

caring, comforting, and helping [8, 52]. 

Social exchange theory (SET) embraces 

the fundamental concepts of modern econo-

mics as a foundation for analyzing behavior 

and relationships to determine the comple-

xity of social structures. According to Homans 

[30], the initiator of the theory, SET views 

interpersonal interactions from a cost-bene-

fit perspective, similar to an economic ex-

change except that social exchange involves 

intangible social costs and benefits (such as 

respect, honor, friendship, and caring) and 

is not governed by explicit rules or agree-

ments [25].
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The main difference between social and 

economic exchanges is that a social exchange 

involves no guarantee of reciprocal reward in 

return for investment. Unlike in an economic 

exchange, no rules or agreements govern the 

interaction. The only “guarantee” in a social 

exchange is the assumed cooperative in-

tentions of the other party (that is, the belief 

that the other party will reciprocate as ex-

pected) [5, 33] Therefore, in studies of IS, 

SET has been used to elucidate many motiva-

tional factors in business interactions, includ-

ing new web technology adoption, knowledge 

sharing, and online cooperation [62].

SET includes several key assumptions; in 

these, it differs from classic microeconomic 

theories [27]. First, social exchanges occur in 

long-term social relationships within com-

munities, whereas “in the market or trading 

sphere of material life, exchanges are anony-

mous and socially disarticulated” [26, p. xii]. 

Customer acceptance of sustainable IT based 

on its social features in the beginning stage 

of web technology adoption can be seen as 

a social exchange. Second, its emphasis on 

social structure as the specified framework in 

which exchanges occur and the resultant struc-

tural change created through exchange pro-

cesses distinguishes SET from other per-

spectives in psychology and economics [49, p. 

12]. Drawing on SET, therefore we suggest 

that user’s beliefs, pro-sociality, and the so-

cially responsible features embedded in sus-

tainable IT will be implicated in its adoption.

INT
PSU

PROS

PSR EOUPUSEC
H2H3

H1H4

H5
Control variables

INT : intention to adopt sustainable web technology, 

PSU : perceived social usefulness, PSR : perceived 

social responsibility, PROS : pro-sociality, SEC : 

perceived security, PU : perceived usefulness, 

EOU : perceived ease of use.

<Figure 1> Proposed Research Model

2.2 Prior Research on Sustainable 

IT Adoption

As public awareness about environmental 

sustainability has increased, various regu-

latory policies for the protection of nature 

have been introduced [16, 67]. Therefore, firms 

and business leaders encountering these new 

business regulations have made efforts to em-

brace environmental sustainability in their 

corporate strategies and vision. As a result, 

green IT and IS have become vital to main-

taining business success [72]. Green IT and 

its associated systems (hereafter, green IT/S) 

include web technology, systems, and pro-

grams that support the natural environment 

directly or indirectly [32, 64].

Green IT mainly addresses the energy con-

sumption and waste associated with the use 

of hardware and software. Green IS refers to 
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the development and use of IS to support or 

enable environmental sustainability initiatives. 

Most current research in green IT/S focuses 

on design, development, or implementation of 

hardware and software to reduce the negative 

ecological impact of IT or support ecologically 

sustainable practices [32]. Some scholars, who 

have stated that the IS academic community 

seems ignorant of the challenges of environ-

mentally sustainable IT development, have sug-

gested agendas and frameworks for future 

green IT/S research [13, 16, 32]. Molla et al. 

[48] developed a green IT motivation grid in 

a survey investigation of the driving and in-

hibiting factors influencing the diffusion and 

maturity of green IT. They also empirically 

tested the influence of organizational motiva-

tion toward eco-sustainability on the adoption 

of green IT based on organizational motiva-

tion theory [47].

Sustainable information technology goes 

beyond green IT/S. IT can play a useful, 

direct role in improving the social welfare 

of disabled workers and facilitating educa-

tion for students in poverty [59]. While green 

IT/S is limited in its focus on the impact 

of IT on ecological systems, sustainable IT 

encompasses more areas of society, inclu-

ding people, culture, and the environment, 

in accordance with the concept of sustain-

ability based on three bottom lines [13, 28] 

originated by Elkington in 1994. This con-

cept includes three components : the natu-

ral environment, society, and economic per-

formance [19, 20]. According to this sus-

tainability concept, sustainable IT including 

web technology refers to “the application of 

IT knowledge and technology for the bene-

fit of customers and other stakeholders to 

enhance long-term mutual economic, envi-

ronmental, and social well-being” [28]. How-

ever, socially responsible features and the 

usefulness of sustainable IT have not been 

empirically examined in research to date. To 

our best knowledge, we couldn’t find any 

empirical research focusing on the impact 

of social features of sustainable IT other 

than its environmental impact. The IS aca-

demic community seems ignorant of the chal-

lenges of sustainable IT, furthermore chal-

lenges of sustainable IT development, other 

than as it impacts the environment.

2.3 Perceived Social Usefulness

In Roberts’ [57] previous study on re-

sponsible consumer behavior, two intere-

sting points were made. First, some peo-

ple are willing to take action at a cost 

based upon an ethical consumer disposi-

tion, while others are not. Second, studies 

of the link between moral judgment and 

observed behavior reported inconsistent re-

sults [56]. These results imply that a me-

diator may exist between morality and ac-

tual moral behavior. Studies based on ge-

neral technology adoption theories suggest 

perceived usefulness as the main media-
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tor. Therefore, we propose perceived so-

cial usefulness as a mediator between at-

titudes toward and the adoption of sus-

tainable web technology. We posit that users’ 

evaluation of the social effect of products 

or services will differ from their evalua-

tion of its usefulness to them as indivi-

duals, or the degree to which they believe 

that using a particular system would en-

hance their job performance [14]. Custo-

mers have different opinions as to the help-

fulness of the features of sustainable web 

technology and their ability to provide sup-

port to the community regardless of per-

sonal benefits. Hence, we define perceived 

social usefulness as the degree to which 

a person believes that using a particular 

system (i.e., sustainable web technology) 

would resolve social issues or improve so-

ciety as a whole. While perceived perso-

nal usefulness entails the pursuit of per-

sonal benefit and well-being, which mo-

tivates the customer to investigate a pro-

duct or service, perceived social useful-

ness represents the customer’s awareness 

of its social benefits and benefit to society 

in the real world regardless of its per-

sonal benefits.

According to SET, the hypothesis that per-

ceived social usefulness will be associated 

with adoption intention is consistent with for-

mer IT adoption theories because individual 

adoption of sustainable IT will contribute to 

the community, and then the improved com-

munity will appreciate and reward the in-

dividual’s effort, albeit in the future. Hence, 

we hypothesize that :

Hypothesis 1 : Perceived social useful-

ness will have a positive effect on 

the intention to adopt an internet 

service site in which sustainable web 

technology is embedded.

2.4 Perceived Social Responsibility

The term “perceived social responsibility”, 

which is defined as the perception that a cer-

tain product or service is designed and devel-

oped to contribute to and improve society, is 

borrowed from the notion of product social 

responsibility [1]. Studies on customer per-

ception of products related to social issues 

have examined the causes and impact of 

product social responsibility in several areas 

such as cause-related marketing [68], custom-

er response [6], and social products [2]. These 

studies primarily examined ethical consumer-

ism, which encompasses the importance of 

the social features of a company’s products 

and business processes as well as its tradi-

tional functional features [1]. Hence, identi-

fication of the social functions incorporated in 

a product or service will reinforce the belief 

that using a particular web technology would 

resolve social issues or improve society as a 

whole. In this paper, this identification is con-

ceptualized as perceived social responsibility.
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Prior studies found a positive association 

between perceived product social respon-

sibility and firm performance in terms of 

willingness to pay, sales value, and mar-

ket value, either directly [41, 54] or indi-

rectly [12, 44]. In this paper, we use in-

tention to adopt sustainable IT as a proxy 

for willingness to pay. Our research m-

odel illustrates both direct impact of per-

ceived social responsibility and its indirect 

impact through perceived social usefulness. 

In another empirical study, Creyer and Ross 

[12] found that users perceived that corpo-

rate behavior influences perceived product 

value and is therefore likely to influence 

market choices. Thus, in this study, per-

ceived product value is mapped onto per-

ceived usefulness of sustainable IT, which 

influences adoption behavior. Hypothesis 

3 postulates about the indirect effect of per-

ceived social responsibility on intention to 

adopt sustainable IT, while Hypothesis 2 

tests the direct effect. 

Hypothesis 2 : Perceived social responsi-

bility will have a positive effect on 

intention to utilize an internet service 

site in which sustainable web techno-

logy is embedded.

Hypothesis 3 : Perceived social responsi-

bility will have a positive effect on 

the perceived social usefulness of an 

internet service site in which sustain-

able web technology is embedded.

2.5 Pro-Sociality

Pro-sociality refers to the tendency to un-

dertake voluntary actions to benefit others 

without self-incentive, actions such as shar-

ing, donating, caring, comforting, and helping 

[8]. According to co-construction theory [71], 

pro-social behavior is also found in the digital 

world. This implies that pro-sociality affects 

ethical decision-making in cyberspace. For 

example, young adults treat their pro-social 

behaviors in the digital world as an ex-

tension of their pro-social dispositions [75]. 

Hence, pro-sociality can impact perception 

of the features of websites which embed or 

are developed by sustainable IT. For example, 

Google™ adopted reCAPTCHA, a representa-

tive sustainable web technology, and incor-

porated the technology into some of its web-

sites to improve social literacy and make a 

humanistic contribution. Though it is more 

costly to use reCAPTCHA to enter the web-

site, some people who appreciate such efforts 

are not reluctant to use it.

SET can also shed light on the impact of 

pro-sociality on perception and ethical deci-

sion-making. As Chou et al. [11] mentioned, 

establishing pro-social norms strengthens 

appreciation of knowledge gained through 

building relationships and reciprocation, which 

are the main drivers of social exchange. From 

the point of view of SET, if customers per-

ceive that using sustainable IT embedded in 

a website contributes to the improvement of 
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society, or facilitates knowledge sharing in 

the case of reCAPTCHA, and that doing so 

is useful for their status within the social 

community, then strongly pro-social users 

will be more likely to perceive such technol-

ogy as useful for society. Pro-sociality pro-

motes proper and positive web technology use 

in a socially responsible manner [45]. Hence, 

we hypothesize that :

Hypothesis 4 : Customer pro-sociality will  

have a positive effect on the per-

ceived social usefulness of an inter-

net service site in which sustainable 

web technology is embedded.

Pro-social customers, unlike pro-self peo-

ple, feel more responsible about their own be-

haviors and tend to make choices that con-

tribute to social improvement [15, 60]. Various 

traits, such as strength of attachment [66], are 

associated with the perception of corporate 

social responsibility [38]. In this study, we fo-

cus on pro-sociality as a trait of some cus-

tomers that is related to their sense of social 

responsibility. We hypothesize that pro-social 

customers consider the salience of social re-

sponsibility in their decision-making, includ-

ing that about sustainable IT.

Hypothesis 5 : Customer pro-sociality will  

have a positive effect on the per-

ceived social responsibility of an in-

ternet service site in which sustain-

able web technology is embedded.

2.6 Control Variables

Perceived usefulness and perceived ease 

of use are utilized in this study as control 

variables for comparison with the social fea-

tures of web technology : perceived social 

responsibility and perceived social useful-

ness. These are the constructs most fre-

quently incorporated in studies based on 

conventional web technology adoption the-

ories [36]. In addition, we include percei-

ved security as another control variable 

because adopting a new web technology 

is often accompanied by security issues 

[9, 34, 65]. In this study of reCAPTCHA, 

this variable is particularly relevant be-

cause reCAPTCHA was developed based 

on CAPTCHA, which was originally used 

to ensure that users entering a website 

are human, not artificial robots. 

The impact of perceived security in online 

environments has attracted the attention of 

many scholars [37]. For instance, studies report 

that perceived security has an indirect positive 

influence on intention to use online shopping 

and social network services [22]. In a study 

about adoption of an online banking application, 

perceived security indirectly influenced cus-

tomers’ intention to make use of a service [69]. 

Huang et al. [31] observed that the difference 

between perceived security and actual security 

can positively and directly influence intention 

to use. In this paper, perceived security is com-

pared with perceived social responsibility in 
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order to control the functional features of 

reCAPTCHA. It is the same that perceived 

(personal) usefulness and perceived ease of use 

are used to control the functional features of 

sustainable IT in this study.

3. Methodology and Results

3.1 Measurement

Most measures used in this study were 

drawn from extant literature and adapted to 

the context of the current study except the 

two newly defined constructs related to the 

social features of web technology : perceived 

social responsibility and perceived social use-

fulness. Measurement was performed using 

7-point Likert-type scales in which the re-

sponses ranged from 1 (strongly disagree) to 

7 (strongly agree). Some of the items were 

modified or developed for better fit to the con-

text of this study. During the main analysis, 

conventional validity and reliability tests were 

conducted. The validity test for each meas-

urement scale was based on confirmatory 

factor analysis. All survey items and the re-

sults of the confirmatory factor analysis are 

provided in <Appendix A>.

First, to measure customer perceptions of 

the social responsibility of internet service 

websites in which sustainable web technol-

ogy is embedded, we utilized several instru-

ments from studies related to corporate social 

responsibility. We adapted the scale used for 

measurement of product social responsibility 

in the study of Brown and Dacin [6]. They 

believe that consumers consider both per-

formance-related associations and perceived 

social responsibility when evaluating the 

attributes of products or services [6, 74]. 

Furthermore, we extracted other items from 

the instrument measuring employee percep-

tions of philanthropic activities related to per-

ceived social responsibility in the study of Lee 

et al. [38], which makes use of the measure-

ment tools in the studies of Lichtenstein et 

al. [42] and Maignan and Ferrell [46]. In total, 

five items are used in this study to measure 

perceived social responsibility.

Second, to measure customer perceptions 

of perceived social usefulness of internet 

service websites in which sustainable web 

technology is embedded, we developed 15 

items appropriate to the definitions of the 

constructs and purpose of this study. All 

items passed reliability and validity tests 

and were used in the final research model.

Penner et al. [51, 53] developed the Pro- 

Social Personality Battery (PSB) as a tool to 

measure pro-social tendencies based on the 

perspective that pro-social behaviors are in-

duced by individual personality traits, not by 

contextual cognition. According to the PSB, 

pro-social behavior consists of two catego-

ries of personality traits : other-oriented em-

pathy (individual social responsibility, em-

pathic concern, perspective taking, and moral 
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reasoning) and helpfulness (personal dis-

tress and self-reported altruism). While other- 

oriented empathy is referred to as a ten-

dency to feel empathy and concern for others, 

helpfulness is a tendency to perform helpful 

acts based on past experiences [53]. Among 

the possible traits to include, helpfulness 

was disregarded because pro-sociality in the 

context or our study cannot depend on past 

individual experience. When it comes to 

other-oriented empathy, elements other than 

moral reasoning are not directly related to 

human belief systems. Hence, among the 

original full scale of the PSB, which con-

sisted of 56 items, only those related to the 

moral reasoning aspect of pro- sociality 

were included as compatible with the theo-

retical basis of the proposed research model 

(i.e., SET). Thus, six items related to moral 

reasoning were used in the survey.

3.2 Data Collection

For the empirical investigation, survey da-

ta were randomly collected on online from 

web service users by a data survey agency. 

The period for data collection was from 2013- 

01-02 to 2013-01-10. The reCAPTCHA sys-

tem used by Google was chosen to test the 

impact of socially responsible features of 

sustainable IT on its adoption. reCAPTCHA 

has become one of the most widely accepted 

technologies used in the process of digitizing 

books and other reading materials in addition 

to its primary function of security. Survey 

respondents were provided with thoughtful 

explanations in conjunction with images 

about reCAPTCHA before entering their res-

ponses. We also provided respondents with 

a framing message to describe the social fea-

tures of reCAPTCHA. Then participants were 

asked to answer both positively and nega-

tively framed questions about reCAPTCHA 

as a form of sustainable IT.

<Figure 2> reCAPTCHA Example

The results of a pre-pilot test revealed 

no distinction between responses to these 

two types of questions associated with cus-

tomer perceptions of sustainable IT. Thus, 

the consistency and robustness of the study 

results were assured regardless of the ef-

fects of message framing. For elimination 

of the effects of gender and age differences, 

the data were evenly distributed by gender 

and age in our analysis. The total sample 

included 520 responses.

<Table 1> shows the demographic infor-

mation about the survey respondents. Infor-

mation about respondents’ previous experi-

ence with CAPTCHA and reCAPTCHA is 
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listed in <Tables 2> and 3, respectively. 

Usage of reCAPTCHA, which was devel-

oped and commercialized relatively recen-

tly, is lower than that of CAPTCHA in every 

category. In this study, we therefore assume 

that this sustainable technology is in the be-

ginning stage of its development and usage.

<Table 1> Demographic Information 

about Respondents

Measure Item n %

Gender
Male 260 50 

Female 260 50 

Age

20s 130 25 

30s 130 25 

40s 130 25 

50s or higher 130 25 

Education

High school or less 85 16 

University student 25 6

University graduate 364 70 

Graduate school student 46 8 

Job

Student 34 7

Employee 305 59 

Specialist 69 13 

Housewife 70 13 

Unemployed 20 4 

Other 22 4 

Total Total 520 100 

Number of CAPTCHA 
experiences

n %

None 70 13

1～2 111 21

3～5 142 27 

6～10 99 19

11～30 87 17

> 31 11 3

Total 520 100

<Table 2> Experience with CAPTCHA 

in the Previous 6 Months

Number of reCAPTCHA 

experiences
N %

None 216 41 

1～2 148 28

3～5 81 16

6～10 40 8

11～30 24 5

> 31 11 2

Total 520 100

<Table 3> Experience with reCAPTCHA 

in the Previous 6 Months

3.3 Validation

For the analysis, we chose the partial least 

squares (PLS) structural equation model, as 

it allows latent constructs to be modeled ei-

ther as formative or reflective indicators [10], 

which fit well with our data. In addition, PLS 

is a structural equation modeling technique 

that simultaneously assesses the reliability 

and validity of the measures of theoretical 

constructs and verifies the relationship among 

these constructs. In general, PLS is better 

suited for explaining complex relationships 

than some other methods, as it avoids two se-

rious problems: inadmissible solutions and 

factor indeterminacy [23].

To assess the reliability of the items, we 

checked the composite reliability values pro-

vided by PLS, which reflect the internal con-

sistency of a given block of indicators. The 

recommended value for determining the reli-

ability of constructs is 0.7 [10]. Appendix A 

shows that composite reliability values ranged 
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.087*
INT

PSU

PROS

PSR EOUPUSEC
.045.672***

.229***

.392***
Control variables

.065 .459*** .133*

***
 p < 0.001, 

**
 p < 0.01, 

*
 p < 0.05.

INT : intention to adopt sustainable IT, PSU : per-

ceived social usefulness, PSR : perceived so-

cial responsibility, PROS : pro-sociality, SEC : 

perceived security, PU : perceived useful-

ness, EOU : perceived ease of use

<Figure 3> Research Results

from 0.849 to 0.962, which was within accept-

able levels.

In order to validate our model, three types 

of validity were assessed : content validity, 

convergent validity, and discriminant validity. 

Content validity was established by ensuring 

consistency between the measurement items 

used in the model and those available in the 

extant literature. Pre-pilot testing of instru-

ments was also done in this study. We as-

sessed convergent validity by examining the 

factor loading from the confirmatory factor 

analysis. Lastly, we checked average variance 

extracted (AVE) to test for discriminant va-

lidity. For the AVE of a measure, a score 

above 0.5 indicates acceptability [24]. Appen-

dix A also shows that AVE values ranged 

from 0.717 to 0.815; these values exceed the 

minimum acceptable value.

3.4 Results

The hypothesized relationships in the theo-

retical model were estimated and are sum-

marized in <Figure 3>. The explanatory 

power of the structural model is evaluated by 

looking at the R2 values of the final dependent 

constructs. As observed in <Figure 3>, the 

R2 values were obviously significant.  

We proposed a positive relationship be-

tween perceived social responsibility and in-

tention to use the sustainable IT known as 

reCAPTCHA (Hypothesis 2). While the anal-

ysis result shows no significant direct rela-

tionship, an indirect link between these two 

constructs was clarified through perceived so-

cial usefulness. Therefore, our hypothetical 

expectation was partially supported. The rela-

tionship between perceived social responsi-

bility and perceived social usefulness was 

strong and positive. The link between per-

ceived social usefulness and intention to use 

sustainable IT was also strongly positive. 

Therefore, both Hypotheses 1 and 3 were 

strongly supported. Hypothesis 5 proposed a 

link between pro-sociality and perceived so-

cial responsibility. The path was strongly pos-

itive and significant, as expected. Hypothesis 

4 also proposed a positive relationship between 

pro-sociality and perceived social usefulness. 

A positive and significant relationship is also 

observed here. Therefore, Hypothesis 4 was 

supported.



 지속가능한 웹 기술 수용에 영향을 미치는 요인에 관한 연구  217

In the analysis of the control variables, a 

positive relationship was seen between per-

ceived usefulness and perceived ease of use 

with intention to use sustainable IT, as ex-

pected. However, no significant relationship 

was found between perceived security and 

intention to use sustainable IT. This finding 

is interesting and worth discussion.

4. Discussion and Conclusion

4.1 Main Findings

We examine the effects of pro-social traits 

and user’s perception of both social responsi-

bility and social usefulness on adoption of 

sustainable IT and the resulting adoption be-

havior according from SET perspectives. 

The results show that perceived social 

usefulness directly affects adoption behavior 

of sustainable IT, while perceived social re-

sponsibility indirectly affects adoption be-

havior via perceived social usefulness. Fur-

thermore, we found that pro-sociality, which 

has not been considered in management IS 

research, is positively associated with per-

ceived usefulness and perceived social res-

ponsibility. The results are consistent with 

implication of research on the determinants 

of ethical consumerism in marketing field 

research. They affirmed the existence of a 

pro-social customer segment which favors 

ethical products and ethical business pro-

cesses. This pro-social group may play a 

strategic role as initiators or expanders of 

the new market for sustainable IT. Therefore, 

companies considering adoption of sustain-

able IT-based products or use of services 

such as reCAPTCHA should select pro-so-

cial customers as their preferred target mar-

ket. Those pro-social customers who are ge-

nerous and active in charitable activities or 

making or donations may also evaluate IT 

technology-based products or services po-

sitively. This is true of the sustainable IT in 

this study, reCAPTCHA; some users were 

more willing to accept reCAPTCHA because 

of its contribution to the digitization of hu-

man knowledge and potential to improve so-

ciety [71]. 

The result that intention to use sustainable 

IT is determined by the expected future ben-

efits of using sustainable IT is in accordance 

with SET. The expected benefit or reward of 

social exchange differs from that of the per-

sonal usefulness emphasized in studies based 

on traditional adoption theories. Perceived so-

cial usefulness is based on long-term rela-

tionships with and trust in sustainable IT; 

customers feel that if they adopt sustainable 

IT, their community and society will be re-

warded even if the reward would not be their 

own. This belief may be stronger if the de-

veloper of the sustainable IT is trustworthy. 

For example, reCAPTCHA may be perceived 

as more socially useful because it is made by 

Google. According to SET, customers with 



218  한국전자거래학회지 제19권 제4호

strong relationships with sustainable IT re-

quire no explicit rules or agreements that se-

cure a future reward. Rather, they value the 

exchange of intangible social costs and bene-

fits (such as respect, honor, friendship, and 

caring). This is related to their deep belief 

that socially responsible features of sustain-

able IT will improve society in the future.

As expected, the control variables per-

ceived usefulness and perceived ease of use 

affected the intention to adopt sustainable IT. 

This finding reconfirms the significance of 

the findings of studies based on conventional 

web technology adoption theories, and shows 

the compatibility of our research model with 

those theories. Furthermore, the results show 

that conventional IT adoption models may be 

improved by the addition of pro-sociality and 

perceived social usefulness to the model. By 

contrast, perceived security had no affect on 

adoption behavior. This result suggests that 

the users adopt reCAPTCHA because it is a 

sustainable IT, not just security technology. 

CAPTCHA, the previous version of re-

CAPTCHA, was originally designed to en-

sure the login identity of the user. Previous 

users of CAPTCHA may have perceived this 

technology to be useful for security purposes. 

However, for reCAPTCHA, the results for 

perceived security were also not significant 

in explaining adoption behavior. This implies 

that the users regarded reCAPTCHA as sus-

tainable IT, not just a security tool. Hence, 

no confounding effects of using both CAPTCHA 

and reCAPTCHA seem to be present, and the 

differences between CAPTCHA and reCAPTCHA 

were controlled, as intended in our study. 

Finally, weak relationship between per-

ceived social responsibility and intention to 

adopt can be explained by the prior research 

about consumer’s pro-social behavior. Osterhus 

[50], who examined factors affecting adoption 

of socially responsible products, found that 

normative influences are not automatically 

linked to behavior. In fact, people are more 

strongly influenced by personal rewards than 

personal norm [57]. Therefore, attribution of 

responsibility has moderating effect on in-

tention of consumer. These results are con-

sistent with the results of our study in that 

they show that individual beliefs and moral 

reasoning (i.e. perceived social responsibility) 

indirectly affect the adoption of social pro-

ducts. Moreover, those prior research imply 

that consumers strongly consider costs and 

benefits (in both of individual and societal) 

before buying social products, which is well 

fitted to the cost-benefit perspective based on 

SET utilized here.

The results of this study imply that users 

are willing to adopt sustainable IT that is not 

useful to them in the short term, although 

they incur a cost in terms of time to use the 

system, and the benefits will be realized in 

the future. This finding is easily explained by 

SET, but not easily understandable from the 

points of view of self-efficacy and anticipated 

contribution. It is worthy of attention given 
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the potentially significant market gains of-

fered by emerging sustainable IT.

4.2 Limitations

Although the results of this study provide 

a useful foundation for future research re-

garding pro-social consumer behavior and 

sustainable IT adoption, it does have some 

limitations. We initially intended to examine 

the effects of message framing on consum-

ers’ perceptions of the social features of sus-

tainable IT because prior studies reported 

that individuals place more weight on neg-

ative information than positive information 

when forming opinions about a product. How-

ever, we found no difference between pos-

itively and negatively framed messages in 

this study. The nature of the social features 

of the sustainable IT examined in this study 

may have influenced this result, because 

contributing to the digitization of human 

knowledge is not a sensitive and urgent is-

sue in our society. Therefore, studies includ-

ing other sustainable IT with different social 

features related to such controversial issues 

as labor practices or animal rights may yield 

different results. Furthermore, the degree of 

detail about the social features may have 

been another factor influencing consumer 

attitudes toward sustainable IT.

In this study, reCAPTCHA was used as a 

proxy for sustainable IT, and pro-sociality 

was identified as a clear antecedent to adop-

tion of sustainable IT in its beginning stage. 

However, other forms of sustainable IT may 

provide users with different experiences, which 

could possibly affect their online behaviors. 

Moreover, antecedent factors other than pro- 

sociality such as ideology, reputation, and fun 

may also influence adoption of sustainable IT. 

This is also a topic for future research.

4.3 Conclusion

We focus specifically on the contribution of 

sustainable IT to society as distinct from green 

IT and its environmental impact. Empirical 

academic studies on management IS and theo-

retical investigations of the social aspects of 

web technology are still needed. The results 

of this study are valuable as an introduction 

to and foundation for this area of research. 

Theoretical definitions of sustainable IT and 

its related constructs (perceived social re-

sponsibility and perceived social usefulness) 

are provided, and measurement instruments 

are presented that will be useful for further 

research. The proposed model differs from 

previous IT adoption models which focus on 

environmental factors and their influence [13, 

28], in that we include the social features of 

sustainable IT to investigate their influences 

on customer’s behavior intention. This study 

views the socially responsible features of web 

technology from a new angle, which allows 

a comprehensive understanding of web tech-

nology and the factors influencing its adoption 
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because it considers the social responsibility 

and social usability aspects of web technology, 

as well as its personal usability and avail-

ability. This perspective is unique in research 

on web technology adoption, which has mainly 

focused on the effectiveness and productivity 

of web technology in economic or utilitarian 

terms and on personal and corporate levels.

Other extensive studies can be conducted 

using various forms of sustainable IT. Finally, 

we recommend the consideration of applica-

tions of sustainable IT to CSR practices and 

sustainability activities. Governments may base 

relevant regulations not only on the green im-

pact of web technology, but also on its soci-

etal influences, based on the findings pre-

sented here.
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<Appendix A> Constructs

Constructs Items References Factor AVE Composite

Perceived

Social 

Responsibility

PSR1. I think the website embedding 

reCAPTCHA is socially responsible

PSR2. I think the website embedding 

reCAPTCHA is more concerned about 

society’s welfare than other similar 

websites

PSR3. I think the website embedding 

reCAPTCHA is related to society

PSR4. I think the website embedding 

reCAPTCHA has a strong sense of 

social responsibility

PSR5. I think the website embedding 

reCAPTCHA goes beyond the mere 

preserving security role 

Brown and 

Dacin [6],

Lee et al. [38]

0.829

0.839

0.869

0.832

0.867

0.717 0.953

Perceived 

Security

SEC1. I think that my personal information is 

safe on this website embedding 

reCAPTCHA

SEC2. I think that this website has arranged 

systems to secure user information 

safety

SEC3. I think that the people behind this 

website embedding reCAPTCHA show 

great concern for information security

SEC4. I think that this website embedding 

reCAPTCHA has sufficient technical 

capacity to ensure that no other sites 

will supplant its identity on the internet

SEC5. When I send data to this web site, I am 

sure that they will not be intercepted by 

unauthorized third parties

SEC6. I think this website embedding 

reCAPTCHA has sufficient technical 

capacity to ensure that the data I send 

will not be intercepted by hackers

SEC7. When I send data to this website, I am 

sure they cannot be modified by a third 

party

SEC8. I think this website embedding 

reCAPTCHA has sufficient technical 

capacity to ensure that the data I send 

cannot be modified by a third party

Flavián and 

Guinalíu [22]

0.842

0.859

0.828

0.846

0.854

0.869

0.862

0.874

0.730 0.956
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Constructs Items References Factor AVE Composite

Perceived
Ease of Use

EOU1.Using this website embedding 
reCAPTCHA is easy for me

EOU2. Learning to operate this website 
embedding reCAPTCHA is easy for me

EOU3.My interaction with this website 
embedding reCAPTCHA is clear and 
understandable

EOU4. It would be easy for me to become skillful 
at using this website embedding 
reCAPTCHA

EOU5. I can easily reinforce internet security by 
using this website embedding 
reCAPTCHA

Davis [14], 
Bhattacherjee [4], 
Lin et al. [43]

0.894

0.899

0.903

0.899

0.850

0.791 0.950

Perceived 
Personal 

Usefulness

PU1. Using the website embedding 
reCAPTCHA helps me to accomplish my 
web tasks

PU2. Adopting reCAPTCHA would be useful 
for my purposes

PU3. Using the website embedding 
reCAPTCHA would enhance my 
experience on the web

PU4. Using the website embedding 
reCAPTCHA would be more helpful than 
using a website without reCAPTCHA

PU5. Overall, I find reCAPTCHA to be useful 
for me 

Davis [14], 
Bhattacherjee [4], 
Lin et al. [43]

0.907

0.901

0.909

0.893

0.904

0.815 0.957

Perceived 
Social 

Usefulness

SU1. I think the website embedding 
reCAPTCHA is performing a useful 
service to society by digitizing old text 
transcripts

SU2. I think the website embedding reCAPTCHA 
is generally useful to society via its 
digitization of distorted text materials

SU3. I think using the website embedding 
reCAPTCHA is more helpful for social 
development than other websites that 
don’t include reCAPTCHA

SU4. I think the website embedding 
reCAPTCHA is supportive and solves 
social problems by its digitizing role of 
old texts

SU5. I think using the website embedding 
reCAPTCHA is useful for creating a 
better society than the current one

SU6. I think using the website embedding 
reCAPTCHA is helpful to solve social 
issues with high social costs such as 
converting old distorted text transcripts 
into electronic materials 

Davis [14]
(amended)

0.905

0.906

0.915

0.911

0.856

0.901

0.809 0.962



228  한국전자거래학회지 제19권 제4호

Constructs Items References Factor AVE Composite

Intention to

Use

INT1. I will suggest the use of reCAPTCHA 

to any website

INT2. I will use websites embedding 

reCAPTCHA

INT3. I am more willing to use websites 

embedding reCAPTCHA when I 

encounter them on the internet

INT4. I would prefer to use websites embedding 

reCAPTCHA over those with another 

security technology

INT5. I will recommend websites embedding 

reCAPTCHA to other people

Davis [14], 

Bhattacherjee [4], 

Lin et al. [43]

0.859

0.902

0.859

0.878

0.868

0.763 0.941

Pro-sociality

PROS1. My decisions are usually based on my 

concern for other people

PROS2. My decisions are usually based on what 

is the most fair and just way to act

PROS3. I choose alternatives that are intended 

to meet everybody’s needs

PROS4. I choose a course of action that maximizes 

the help other people receive

PROS5. I choose a course of action that considers 

the rights of all people involved

PROS6. My decisions are usually based on 

concern for the welfare of others 

Penner et al. [53], 

Penner et al. [51]

0.791

0.753

0.831

0.840

0.852

0.840

0.737 0.849

<Appendix B> Correlation Matrix of Latent Variables

EOU INT PROS PSR PU SEC SU

 EOU 1 0 0 0 0 0 0

 INT 0.736 1 0 0 0 0 0

PROS 0.4458 0.5159 1 0 0 0 0

 PSR 0.6663 0.6637 0.4955 1 0 0 0

  PU 0.8321 0.806 0.508 0.7055 1 0 0

 SEC 0.732 0.6716 0.4573 0.6808 0.7505 1 0

  SU 0.6253 0.6939 0.4444 0.7067 0.6791 0.5847 1
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