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 Green IT and online training have become the strategic themes in increasing Technology 

Innovation Performance for the creative industry in Indonesia. In the COVID-19 pandemic 

era, Green IT and online training became a strategic theme in improving Technology 

Innovation Performance. This study offers a moderating role of Green Life Style in testing and 

analyzing the effect of Green IT and online training. Respondent in this study is chosen by 

purposive sampling, namely the owners and managers of creative SMEs in Sleman, Special 

Region of Yogyakarta, Indonesia that is 156 SMEs. The data is collected by questionnaire and 

interview with SMEs that are considered as population representative. The statistical technique 

uses the Structural Equation Modelling with the Partial Least Square technique. The results 

prove the importance of Green IT and online training which have a partial impact on 

Technology Innovation Performance. Likewise, the green lifestyle is a strong moderator in 

seeing the effect of Green IT and online training on Technology Innovation Performance. 
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1. INTRODUCTION 

 

During and after the COVID-19 pandemic, there was a 

change in the business model from traditional tourism 

management to digital tourism management. This provides an 

opportunity to maintain and restore the national tourism sector. 

The digital-based creative economy sector is also expected to 

provide and increase a significant contribution to a country’s 

economic growth, especially in the tourism sector. This sector 

is one sector that optimizes the benefits of information 

technology in addition to the education and non education 

sector [1-5]. Through this transformation and resilient strategy, 

the creative economy are advanced, competitive, sustainable, 

and able to support local wisdom.  

Several companies in developed and developing countries 

are trying their best to handle the challenges of technology 

adoption due to a shift in learning patterns for employees who 

have experienced drastic changes. In the beginning, learning 

mostly interacted directly with participants, but nowadays, 

like it or not, a lot of e-learning (online) is used. Several 

companies seek to improve the expertise and skill of all 

managers and employees through training and human resource 

development from the aspect of adoption and diffusion of 

information technology (IT) [6]. When there is a delay in the 

IT adoption process, it is feared that it would have a negative 

impact on the sustainability of business processes in an 

organization [7-9]. Therefore, organizations must have good 

knowledge of the e-learning adoption [7] for IT empowerment, 

especially from the Green IT aspect [10-14]. Green IT is 

important since the current use of IT is increasing so it is 

expected that the use of IT can be managed efficiently and 

effectively. It is useful for eliminating or minimizing negative 

impacts on the environment. The adoption of this e-learning 

must be guaranteed to be sustainable even though the COVID-

19 pandemic has been declared over. However, Green IT in 

Indonesia is faced with several obstacles including human 

resources, capital, and high investment [11, 15, 16]. 

Companies must anticipate failure and resistance from 

adopters so that they must be able to generate IT 

empowerment. Even though the COVID-19 pandemic has 

ended, online training is still needed so that managers and 

employees can implement Green IT empowerment in 

improvement of Technology Innovation Performance. 

Technology Innovation Performance will increase when it is 

strengthened by the lifestyle of managers and employees who 

are oriented towards green behavior.  

Previous studies have shown that Green IT (GITEM) 

empowerment is correlated with someone’s lifestyle [17, 18] 

and adaptive performance [19-21], particularly from 

Technology Innovation Performance (TIP) [22, 23]. 

Nowadays, companies are required to have adaptive 

performance where all are required to provide IT-based 

services. TIP fully mobilizes scientific and technological 

resources, organizes innovative activities, and produces a 

series of studies with a high level of technology. When a 

company moves employees towards TIP, the company would 

need the integration of resources and technology allocation [22, 

23]. 

This study focuses on creative SMEs in the Special Region 

of Yogyakarta, Indonesia. During the COVID 19 pandemic, 

SMEs are required to have more innovative TIPs. They 

compete to have creative and innovative strategies. Some of 

the efforts made are to hold online training regularly so they 

will not left behind in technology and services and able to 

provide empowerment to employees, especially from the 

Green IT aspect. It seems that some creative SMEs have not 
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fully implemented the Green IT aspect because their resources 

are limited. Moreover, there are efforts from the Indonesian 

government that are committed to reduce carbon emissions in 

order to be resilient in the Covid-19 pandemic. The role of the 

private sector should also be optimal in supporting the 

government's efforts to reduce carbon emissions because there 

is large gap in financing since the government has provided 

fiscal incentive policy support in low-carbon development, so 

that the private sector invests in green projects [24].  

This study has several novelties, namely:  

(1) The lack of research in Asia, especially in Indonesia that 

discuss about Green IT Empowerment associated with Online 

Training on Technology Innovation Performance, especially 

in the context of creative MSMEs [25, 26]. The moderating 

role of Green Life Style still become an important aspect 

during COVID-19 pandemic era [27, 28].  

(2) Creative MSMEs rarely implement Green IT 

Empowerment when it is associated with Online Training [19] 

that have an impact on organizational performance, especially 

on Technology Innovation Performance [22, 23, 29]. 

(3) During this digital era, technology holds a strategic role 

as the keyword to boost MSMEs performance [30] thus the 

role of Green IT Empowerment and intensive training through 

online is required [31]. It is also triggered by Green Life Style, 

which has an impact on Technology Innovation Performance 

[32, 33]. Green behavior adoption still becomes a crucial topic 

in the context of MSMEs in Indonesia [34, 35].  

(4) The tough challenge for creative MSMEs in Indonesia 

is the existence of digital-based business process. Therefore, 

MSMEs need to prepare their investment in the form of HR, 

technology, or other infrastructures that are based and oriented 

on greening behavior [35-37] which eventually will have an 

impact on sustainable business performance [38]. 

Those reasons are triggers for researcher to fill research 

gaps and become the novelties of this study. The significance 

of the study is to test and analyze the effect of (1) GITEM in 

increasing TIP, (2) GITEM in increasing TIP, (3) Green Life 

Style in moderating the effect of Green IT empowerment on 

Technological Innovation Performance, and (4) Green Life 

Style in moderating the effect of online training on 

Technological innovation performance. Online training and 

empowerment of Green IT can be conducted when the owners 

or managers of creative SMEs have a Green Life Style (GLS). 

It is important to increase the TIP. 

 

 

2. LITERATURE REVIEW 

 

2.1 Technology-organization-environment theory 

 

Several literature reviews explain that IT adoption is very 

common in both theoretical and previous studies. However, in 

this study, researcher tried to fill research gaps that had not 

been studied by previous researchers by combining or 

integrating two models, namely: (1) a model that uses a 

technology-organization-environment (TOE) framework from 

Tornatzky and Fleischer [39] who identified the technology-

organization-environment factors that have an impact on the 

adoption and diffusion of IT in organizations; and (2) the 

process-oriented model of Soh and dan Markus [40] which 

describes the process of using IT to influence IT adoption 

readiness, IT value creation, organizational performance, and 

competitiveness. Sarosa [41] adds that the weakness of the IT 

adoption literature is IT adoption has three different 

definitions. IT adoption has a three-stage process: (1) the 

decision-making stage, when information is emphasized on IT 

information that is collected, evaluated, and the decision to 

adopt IT is made; (2) implementation phase, when IT 

components are implemented and deployed; and (3) evaluation 

stage, when IT solutions are implemented in business 

evaluation. This study refers to the decision-making stage to 

use IT by examining the importance of GITEM, OLT, and 

GLS in improving TIP. The technology context describes the 

relevant technological aspects of a company such as OLT. The 

organizational context describes the improvement of GITEM 

and SME owners and managers. Meanwhile, the 

environmental context includes the importance of competition 

outside the organization related to TIP in the context of 

creative SMEs in the Special Region of Yogyakarta, Indonesia. 

In the IT adoption and diffusion process, managers are 

involved in making decisions and policies related to green-

based IT empowerment by involving all employees and 

leaders. While the implementation phase is conducted by 

online training. It can be considered even though the COVID-

19 pandemic is over. While the evaluation is done by 

analyzing organizational performance, especially on 

Technology Innovation Performance. 

 

2.2 Technology innovation performance 

 

Creative SMEs must mobilize resource and technology to 

achieve the expected TIP. This is useful for producing a series 

of studies with a better level of technology, resource 

integration, and technology allocation [22, 23]. Tseng and 

James [42] prove that when company is able to establish 

reciprocal relationships with the external environment 

(stakeholders) more efficiently and integrate with technology 

optimally, the company could have high TIP. Zhang and Cao 

[23] and Bontis [43] divide TIP narrowly and broadly. Narrow 

TIP includes an input-output perspective that directly impacts 

innovation outcomes [29]. While broad TIP covers innovation, 

innovation environment, and innovation results. Zhang and 

Cao [23] confirms that human capital and relationship capital 

positively impact TIP. This indicates that HR plays a 

significant role in increasing TIP. Meanwhile, Szabo and 

Csontos [44], Volberda et al. [45] measure TIP with two 

indicators; management innovation and technological 

innovation. Innovation management includes organizational 

efforts to manage innovation that is integrated with technology. 

Technological innovation in a narrow sense is anything that 

appears as a new idea in the physical field of devices, 

equipment, systems, and techniques. Meanwhile, in a broad 

sense, it includes product innovations and renewal of 

production processes. All of them are used in measuring TIP 

with different object contexts. The integration of resources and 

technology allocation is a strategic aspect in improving the 

performance of technological innovation. 

 

2.3 Green IT empowerment (GITEM) dan technology 

innovation performance (TIP) 

 

The impact of the covid-19 pandemic had a very strong 

influence on financial, social and economic life [46-49], 

especially in the tourism sector. An agile organizational model 

is needed to face the digital era [30, 50]. Therefore, SMEs must 

also be encouraged to prepare for service speed by utilizing 

information technology in the digital era based on green 

information technology (green IT). Green IT or Green 
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Computing is the study and application of the efficient and 

effective design, manufacture, use, and disposal of computers, 

servers, and related subsystems such as monitoring systems, 

printers, storage media, communications, and networks. It is 

useful for eliminating or minimizing negative impacts on the 

environment. Green IT is expected to reduce carbon emissions 

and reduce global warming [10, 12-14, 51]. Green IT in 

Indonesia has several obstacles, namely human resources, 

capital, and high investment [12, 15, 16]. This condition is a 

formidable challenge as well as an obstacle for SMEs, the 

government, and the community to prepare and socialize the 

use of Green IT in the future. The Green IT empowerment 

model has been studied by several researchers and still focused 

on the readiness to use Green IT which is considered from the 

aspects of attitude, policy, practice, technology, governance, 

and personal IT [12-14, 51-53]. Mariani and Imam [15] 

conclude that in general, several aspects studied of Green IT 

adoption in Indonesia is still lower than Australia, New 

Zealand and the USA. 

Muafi et al. [11, 54-56] emphasize that empowerment is an 

important aspect for employees so that employees have a high 

spirit of creativity and innovation. Several studies believe that 

the impact of empowerment can improve innovation 

performance [11, 57-60]. More specifically, it is state that 

empowerment from behavioral, psychological, and social and 

structural aspects have a positive impact on increasing 

innovation. Usually someone will have a risk-taking attitude, 

think positively and creatively, handle problems well, and 

respect the surrounding environment [61]. The prosperity and 

glory of a country will depend on the creative innovative from 

the community. Therefore, creative and innovative attitudes 

and behaviors must be nurtured from an early age [61-63], 

especially when associated with technological innovation. 

 

H1. GITEM has positive effect on increasing TIP 

 

2.4 Online training (OLT) and technology innovation 

performance (TIP) 

 

Training is a learning experience that is planned and 

designed with the aim of causing a permanent change in an 

individual's knowledge, attitudes, or skills [64, 65]. 

Organizations should pay great attention to HR training. 

Training must be designed effectively and efficiently because 

it requires a large investment and must be proportional to the 

allocation of costs that have been invested by the company. 

The effectiveness of training must also consider the need for 

training attainment [66]. Bartley and Golek [67] conclude that 

70 of large companies find it difficult to increase their 

performance growth due to a lack of trained employees. This 

can be followed up by conducting online training through e-

learning. Online training is a collection subset of learning 

media that collectively and can be referred as flexible learning, 

cheaper [67, 68], utilize the latest technology [69] and ease of 

access [70]. 

Churi et al. [71] emphasize that online learning has become 

a crucial aspect in the COVID 19 pandemic era. More 

obstacles are experienced by organizations in middle-income 

countries which have limited assets and less advanced in 

education. They are faced with the existence of human 

resources and technology resources that inevitably have to 

follow the same guidelines as organizations that are already 

established and located in developed countries. Ramayah et al. 

[72-75] say that E-training is identical to e-learning in many 

ways. The focus of e-training is mainly in; delivery methods 

and technologies used, refer to shorter learning time frames 

and designed specifically to achieve specific learning 

objectives or skills. Common types of online training are video 

conferencing and web-based training. This technology is 

intended to enable the delivery of learning that is “new, better, 

cheaper and faster” than traditional classroom methods. The 

current challenge is actually very difficult because participants 

begin to feel that they must have the benefits and ease of use 

of the e-learning system and do not let it bother and saturate 

participants [73, 74, 76]. Online learning has become popular 

because provide more flexible access to content and 

instructions anytime and anywhere [73, 77] state that there are 

several dimensions or characteristics that distinguish it from 

traditional training, including: time, place, space, technology, 

interaction, and control. 

Gopal et al. [19, 73, 78] conclude that online training has a 

significant positive impact on organizational performance. 

The training not only transfers knowledge, but also influence 

changes in participants' behavior as desired by the 

organization. Training methods can be made interesting, for 

example by playing games so make participants more involved, 

change behavior, increase loyalty, and motivate participants to 

solve problems [66, 79-81]. This result is supported by Gilbert 

et al. [82] that technology training can improve innovation 

performance and knowledge sharing. Specific study finds that 

innovation training have a significant effect on TIP moderated 

by the role of external cooperation. Innovation training is 

measured by looking at the percentage of innovation costs 

allocated to training [83]. 

 

H2. OLT has positive effect in increasing TIP 

 

2.5 Moderate role of green life style (GLS) 

 

Today's global era requires a person to have a GLS. Each 

person competes to regulate the pattern of life, money, and 

time with certain goals [84], in activities, interests, and 

opinions [85] such as lifestyles that are environment oriented 

[86-88]. Green behavior will affect people's consumption 

patterns that are part of their lifestyle [27], also in using 

renewable energy resources and buying environmental 

friendly products [89, 90]. Suhaily et al. [91] and Ko et al. [92] 

assert that lifestyle can be a strong moderator in analyzing the 

relationship between variables. The case in Indonesia has the 

same finding [93]. The result of this studies is also supported 

by Ragas et al. [27] that GLS is able to play a role in 

moderating GHM practices on organizational performance. 

This means that GLS is expected to be able to moderate the 

empowerment of GITEM and OLT towards TIP. 

Lambrinou et al. [17, 18, 94] find that there is a strong 

relationship between individual empowerment and healthy 

lifestyle. A person will feel the importance of having a healthy 

lifestyle when they feel there is an increase in empowerment. 

Empowerment individually or collectively will be related to 

socio-demographic conditions, lifestyle, health conditions, 

and life quality of a person [94]. Likewise, [28, 95] say that 

there is a strong correlation between the importance of training 

and one's lifestyle. Wu et al. [28] emphasize the importance of 

education and environmental literacy in a person so that it will 

be correlated with lifestyle. They choose MicroBlog, WeChat, 

and short video applications in choosing educational channels 

compared to conventional media such as television and 

newspapers. GLS means implementing green behavior in 
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every action and decision of everyday life. 

 

H3. Green Life Style moderates the effect of Green IT 

Empowerment on Technological Innovation Performance 

H4. Green Life Style moderates the effect of Online Training 

on Technological innovation performance 

Based on the hypotheses, Figure 1 shows the research model. 

 

 
 

Figure 1. The research model 

 

 

3. METHODOLOGY 

 

The positivism approach in this study has aim to determine 

the pattern of relationships between variables [96]. This 

research uses a survey approach which is often used as a 

quantitative approach. The target population and the expected 

sample are carried out by obtaining a number of answers from 

the questionnaire [97]. The data collected from the surveys are 

used to make general conclusions from the specified target 

population [96]. The results of the structured questionnaire 

from the manager's opinion were further processed for analysis 

so that the proposed hypothesis could be answered [97]. The 

population is the entire owner or manager or concurrent owner 

and manager of creative SMEs in Sleman, Special Region of 

Yogyakarta. The creative industry in question is an industry 

that process the creation, creativity, and ideas from a person or 

a group of people who can produce a work without exploiting 

natural resources and can be use as economic product. This 

research includes craft and fashion industry. The reality is that 

Indonesia has not been able to keep up with the 4.0 industrial 

revolution because there are still many sectors that use simple 

equipment, for example in the agricultural sector and small 

industry [98]. 

The creative sector has proven to be resilient in the Covid 

19 pandemic. Therefore, this study takes a sample of 

population, namely some creative SMEs in Sleman, Special 

Region of Yogyakarta with a target sample of 200 respondents. 

This study uses purposive sampling technique with criteria; (1) 

has a personal computer/laptop for business operations, (2) use 

internet media to help business processes, (3) the 

owner/manager of SMEs has minimum education of high 

school, (4) has net income of at least 10 million per month. 

After identification, it turns out that there are 170 respondents 

who meet the requirements. This study uses a questionnaire to 

collect data and interview with several SMEs that are 

considered to be able to represent the respondents. The results 

of the data recapitulation turned out that there are only 156 

questionnaires that answered completely and could be 

processed further. 

Research questions are directed at 4 variables used in 

research, namely; GITEM, OLT, GLS and TIP. The answer 

choices use a Likert scale; 5 (strongly agree) to 1 (strongly 

disagree) for the GITEM, OLT, GLS variables. As for the TIP 

variable, the answer choices are 5 (very high) to 1 (very not 

high) where respondents are asked to compare competitors' 

TIP for the last 3 years. The statistical technique uses the 

Structural Equation Modelling with the Partial Least Square 

technique. The measurement of variables is explained as 

follows: 

(1) GITEM (X1) uses 5 modified items from the studies of 

ref. [11, 15, 16]. 

(2) OLT (X2), using 8 modified items from the studies of 

ref. [67, 70]. 

(3) The GLS (Z) uses 7 modified items from the studies of 

ref. [27, 91]. 

(4) TIP (Y) uses 7 modified items from the studies of ref. 

[23, 44, 45]. 

The results of testing the validity and reliability of all items 

and variables are valid and reliable. 

 

 

4. RESULT 

 

4.1 Respondent description 

 

The respondents of this study are SMEs with the majority 

of: owner and manager (82%), male (77%), bachelor's degree 

(52%), operating>3 years (76%). 

 

4.2 Hypothesis test 

 

There is a two-step analysis in this study, namely outer 

model analysis and inner model analysis. Outer model 

evaluation aims to examine the validity and reliability of the 

measurement instrument of the research model. It is carried 

out to understand how well the questionnaire items measure 

the nature and concept of the variables, and to determine the 

consistency of the questionnaire items in measuring the same 

variables in different time and places. The inner model 

evaluation, or structural model, is carried out to understand the 

results of hypothesis test. 

 

4.2.1 Outer model analysis-Validity test 

The validity test consists of two stages of testing, namely 

convergent validity for indicator validity and construct validity 

for variable validity. Convergent validity can be analyzed 

through the value of the loading factor with the minimum limit 

of the loading factor value in each indicator is 0.7. Therefore, 

the valid and invalid indicator can be known, and invalid 

indicator must be dropped from the study. The construct 

validity is analyzed through the Average Variance Extracted 

(AVE) value with the criteria of AVE≥0.5. 

Table 1 indicates that there are 5 indicator that are invalid, 

thus it must be dropped from the analysis. After the invalid 

indicators are dropped, then all indicators in this study are 

valid. Table 1 also presents the results of construct validity, 

with all variables showing the AVE value of>0.5, thus all 

indicators of this study are valid. 

 

4.2.2 Outer model analysis - Reliability test 

The reliability test can be seen from the value of Cronbach’s 

alpha and Composite Reliability. A construct can be said to be 

reliable if it has Cronbach’s alpha value of≥0.6 and Composite 

Reliability value of≥0.7. 

Table 2 shows that all constructs of this study have 

Cronbach’s alpha value of ≥ 0.6 and Composite reliability 

value of ≥ 0.7, thus it can be said that all constructs are reliable. 

This means that each construct in the research model has 

internal consistency in the instrument reliability test. 
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Table 1. Validity test 

 
Indicator Loading Factor Loading Factor (Valid) AVE 

GITEM1 0.861 0.869 

0.694 

GITEM2 0.892 0.897 

GITEM3 0.726 0.712 

GITEM4 0.459 Invalid 

GITEM5 0.835 0.842 

GLS1 0.821 0.831 

0.575 

GLS2 0.796 0.790 

GLS3 0.700 0.707 

GLS4 0.706 0.735 

GLS5 0.750 0.746 

GLS6 0.690 Invalid 

GLS7 0.749 0.736 

OLT1 0.745 0.738 

0.717 

OLT2 0.579 Invalid 

OLT3 0.841 0.855 

OLT4 0.884 0.896 

OLT5 0.847 0.870 

OLT6 0.845 0.846 

OLT7 0.847 0.865 

OLT8 0.548 Invalid 

TIP1 0.764 0.760 

0.625 

TIP2 0.197 Invalid 

TIP3 0.787 0.791 

TIP4 0.704 0.700 

TIP5 0.802 0.803 

TIP6 0.840 0.845 

TIP7 0.833 0.841 

 

Table 2. Reliability test 

  
Cronbach's Alpha Composite Reliability 

GITEM 0.855 0.900 

GLS 0.853 0.890 

OLT 0.920 0.938 

TIP 0.880 0.909 

 

 
 

Figure 2. Inner model analysis 

 

4.2.3 Inner model analysis 

Inner model or structural model evaluation is carried out to 

predict the causal relationship between variables, or to 

understand the results of hypothesis test. The results of this 

evaluation can be known from the value of determinant 

coefficient, predictive relevance, goodness of fit, and path 

analysis. The inner model test is done using bootstrapping. The 

results of PLS bootstrapping output in this research model is 

presented in Figure 2. 

Details: 

GITEM: Green IT Empowerment 

OLT: Online Training 

GLS: Green Life Style 

TIP: Technology Innovation Performance 

Moderating Effect 1: The moderating effect of GLS on the 

relationship between GITEM and TIP  

Moderating Effect 2: The moderating effect of GLS on the 

relationship between OLT and TIP 

 

4.2.4 Determinant coefficient of endogenous variable 

The endogenous variable of the inner model of the structural 

equation is technology innovation performance. 

 

Table 3. R2 value of endogenous variable in the inner model 

 
Exogenous Variable Endogenous Variable R2 Value 

GITEM 

OLT 

GLS 

TIP 0.910 

 

Table 3 shows the magnitude of the total determinant 

coefficient (R2) in this study, namely 0.910. This means that 

the ability of the model to predict is 91%, while the remaining 

8% is caused by variables outside the model. it was meant that 

the 8% can be caused by other variables outside the model that 

can be considered, such as competitive strategy [99], cultural 

values and environmental attitude [100], green 

transformational leadership [101], green OCB [102], strategic 

planning [103, 104], environmental uncertainty [104-106], 

and isomorphism [107-109]. 

 

4.2.5 Goodness of fit 

PLS can also identify the criteria of global optimization to 

find out the goodness of fit model (GoF). GoF index is 

calculated from the square root of the average communality 

index and the average R-square value. GoF=0.1 means small, 

GoF = 0.25 means medium, GoF=0.36 means large. 

 

Table 4. Results of goodness of fit model (GoF) 

 
Construct R Square Communality 

GITEM 

0.910 

0.493 

OLT 0.399 

GLS 0.594 

TIP 0.469 

Average 0.910 0.488 

GoF 0.666 

 

Based on Table 4, it can be seen that the value of GoF of the 

model reaches 0.666, which is greater than 0.36. Therefore, the 

model belongs to the large category. 

 

4.3 Interpretation of structural equation model 

 

This study examines five hypotheses in the inner model with 

the results shown as follows Table 5. 

Table 5 presents that GITEM directly has positive and 

significant influence on TIP with the path coefficient of 0.213, 

t-statistic value of 5.708, and significance level of 0.000, 

which is smaller than  (0.05). This coefficient with positive 

sign indicates that the increase of GITEM can encourage the 

increase of TIP. Therefore, the first hypothesis is supported. 
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Furthermore, the results show that OLT directly has positive 

and significant influence on TIP with the path coefficient of 

0.811, t-statistic value of 24.037, and significance level of 

0.000, which is smaller than  (0.05). This coefficient with 

positive sign indicates that the increase of OLT can encourage 

the increase of TIP. Therefore, the second hypothesis is 

supported. 

 

 

Table 5. Results of inner model test 

  
Original Sample Sample Mean Standard Deviation T Statistics (|O/STDEV|) P Values 

GITEM -> TIP 0.213 0.208 0.037 5.708 0.000 

OLT -> TIP 0.811 0.810 0.034 24.037 0.000 

Moderating Effect 1 -> TIP 0.074 0.068 0.034 2.179 0.030 

Moderating Effect 2 -> TIP 0.068 0.069 0.033 2.104 0.036 

 

 

5. DISCUSSION AND IMPLICATION 

 

The result shows that GITEM has a significant positive 

effect on TIP (H1 is accepted). This result supports the 

previous study from [11, 54-57, 59-60] that empowerment 

become a strategic aspect to improve the performance of 

technological innovation. GITEM should be conducted when 

creative SMEs have business processes that are oriented 

towards efficiency and effectiveness. Catyanadika [10] 

suggests that in GITEM implementation, the company should 

have steps from the start, including; awareness, translation, 

comprehension, and green IT values. Awareness activities can 

be related to environmental issues such as a policy of not 

smoking in any place, paperless, reducing electricity use 

during working hours, and other activities that reduce 

electricity wastage. Translation can be followed up by linking 

the Green IT strategy with SME business operations. 

Comprehension is followed up with the determination of 

measurement indicators regarding green IT outcomes. While 

the Green IT value includes the identification of outcomes 

from Green IT such as; reduce pollution, reduction of e-waste, 

and recycling used items. Currently, environmental changes 

are happening very quickly. The greening demands from 

stakeholders, especially customer, are a strategic aspect and 

absolutely must be followed up. The creative industry is also 

experiencing the same condition because demands of tourism 

costumers are currently also focused on greening orientation. 

In the COVID-19 pandemic era, environmental changes 

occurred very quickly. Greening demands from stakeholders, 

especially customers, became a strategic aspect and absolutely 

must be followed up. In fact, from an early age, when SMEs 

are established, owners, managers, and employees had to act 

and behave green, especially from the IT aspect. Although in 

general the resources of SMEs are very limited, creative SMEs 

in this context inevitably have to optimize their resource 

ownership in order to increase TIP. The entire process from 

input to output must be managed and measured from the 

innovation aspect. Therefore, it is necessary to integrate 

resources and technology in a planned and integrated manner 

[22, 23] so result in increased TIP [42]. Another aspect that is 

important is creative SMEs need to empower from behavioral, 

psychological, and social as well as structural aspects. Social 

engineering is needed on behavior because it is very important 

that employees feel they have been able to empower 

themselves, especially from the Green IT aspect, they still 

need a courageous attitude to take risks, think positively and 

creative, and able to solve problems well and respect the 

surrounding environment so as to create increased business 

sustainability and not only have an impact on TIP. 

The result also shows that OLT has significant positive 

effect on TIP (H2 is accepted). It supports the studies of ref. 

[19, 73, 78]. Gilbert et al. [82] also emphasize that technology 

training can improve innovation performance and knowledge 

sharing. It should be noted that the improvement in the 

competence of the leadership and staff of creative SMEs 

through training and development (even though carried out 

online) can continue to be improved due to the increasingly 

fierce level of competition. Especially in the COVID 19 

pandemic era, all stakeholders demand very fast and safe 

service. The consideration is besides being able to be 

conducted at any time, cheap cost, no need to rent or use large 

room, more flexible, and easy to access [67-68, 70]. Although 

online training on the other hand also has weaknesses that is 

difficult to implement, less communicative, and cannot be 

controlled properly when practice directly. Therefore, the 

training conducted must be effective so that the achievement 

of training objectives can be conducted properly. It's just that 

the obstacles in the field will be encountered when some 

owners or managers of creative SMEs in Special Region of 

Yogyakarta are not supported by a good and modern set of IT. 

Signal constraints, unattractive training materials and methods, 

and poor equipment support make the trainees lack motivation 

and good creativity. It should be remembered that by 

participating in the training there is a change in the aspect of 

work behavior so that it will have high involvement, 

commitment, and loyalty which is expected to have an impact 

on TIP. What is not expected is creative SMEs do not 

experience delays from any aspect, especially for IT adoption 

and diffusion because it will certainly have a detrimental 

impact on the organization [7-9]. Human Capital has a 

significant role in increasing TIP [23]. This condition can be 

supported by online training that is in accordance with the 

needs of the organization and employees. 

The result of the study proves that GLS is able to strengthen 

the relationship between GITEM and TIP (H3 is accepted). 

Likewise, GLS is able to strengthen the relationship between 

OLT and TIP (H4 is accepted). The results of this study also 

support [91, 92] who conclude that lifestyle plays a role in 

analyzing the relationship between two or more variables. 

GLS is becoming increasingly able to strengthen the 

relationship between GITEM empowerment and TIP because 

someone who has a green lifestyle tends to have a high 

awareness of GITEM. This seems to be in line with the 

greening life orientation that has been firmly attached and 

followed up with consistent greening behavior in every 

condition. The studies of ref. [86-88] find that every activity, 

interest, and opinion that is owned should be directed from the 

start at pro-environmental behavior so it indirectly indicates 

that a person already has GLS. When there is an empowerment 

program in creative SMEs, it turns out to be correlated with a 
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person's life style, especially when directed to green IT. This 

is in accordance with the recommendations from the studies of 

ref. [17-18, 94]. In this study, GLS is also correlated with the 

training held by the organization. It turns out that it is very 

important for owners, managers, and employees to be given 

training even though it is online because it has an impact on 

the resulting performance. TIP will increase when given 

training such as; management innovation and technological 

innovation based on greening. Especially when it comes to the 

renewal of production processes [44-45]. It is hoped that in the 

long term it can have an impact on increasing business 

sustainability. The hope is that in the long term it can have an 

impact on increasing business sustainability of the creative 

industry in order to encourage the tourism sector in 

Yogyakarta to be more developed. 

 

 

6. LIMITATIONS AND FUTURE STUDY 

 

This study has limitations and future study including; 

(1) This study has not been able to generalize the population, 

namely creative SMEs in Sleman, Special Region of 

Yogyakarta so in determining the sample, it is better to use 

proportional random sampling area. 

(2) The number of respondents is also relatively small 

which has an impact on being unable to capture the overall 

population of creative SMEs. 

(3) In assessing the TIP, researcher still uses self-report. It 

is feared that it will not be objective when assessing it even 

though it has been compared to competitor TIP in the last three 

years. 

(4) Respondent of creative SMEs should be grouped 

between creative SMEs that have implemented Green IT 

practices and those who have not. The goal is that respondents 

can better understand the questionnaire from the greening 

aspect so that they can better achieve study objectives. 

(5) This study only analyzes GITEM and OLT in increasing 

TIP. The future study needs to consider other factors such as 

such as competitive strategy [99], cultural values and 

environmental attitude [100], green transformational 

leadership [101], green OCB [102], strategic planning [103-

104], environmental uncertainty [104-106] and isomorphism 

[107-109].  

(6) Future study needs to examine other moderating roles in 

strengthening the relationship between Green IT and online 

training in improving TIP such as work ethics [110, 111]. 
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