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Keywords: Organisations worldwide are increasingly prioritising environmental
Environmental sustainability, with Green Information Technology (Green IT) recognised as an
Sustainability, effective approach to reducing environmental impacts and supporting
Behavioural sustainable organisational practices. However, empirical evidence on the
Intention, ) determinants of Green IT adoption within Nigeria's manufacturing sector
Manufacturing remains limited. This study developed and validated a model to explain factors
Industry, influencing decision-makers' intentions to adopt Green IT in Nigeria's
Decision- manufacturing industry. The model integrates the Theory of Planned Behaviour

Makers. (TPB) and the Norm Activation Model (NAM) to examine behavioural and
normative determinants of adoption. Hypotheses were tested using data
collected through a structured questionnaire administered to decision-makers in
manufacturing organisations. The data were analysed using Partial Least
Squares Structural Equation Modelling (PLS-SEM). Nine hypotheses were
supported, including seven direct effects and one moderation effects. Four of the
six moderation hypotheses were not supported. The study contributes to the
Green IT literature by validating an integrated behavioural model and provides
practical guidance for managers, policymakers and organisations seeking to
promote environmentally sustainable industrial development. The findings also
highlight the importance of distinguishing direct environmental concern effects
from its moderating role in explaining Green IT adoption intention.
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1.0 INTRODUCTION
The increasing severity of climate change
and environmental degradation has

intensified global concern for sustainable
industrial development (Adiguzel & Cakir,
2024; Arabov et al., 2024; Hudu et al.,
2026; IThemeson, 2024; Magnano San Lio
et al., 2023; Saleem et al., 2025; UNEP
Report, 2019). In response, organisations
are increasingly adopting sustainable
practices to minimise environmental
impacts while maintaining economic
competitiveness. Sustainable Information
Technology (IT) refers to technological
practices that meet present organisational
needs without compromising the ability of
future generations to meet theirs (Chen et
al., 2009; Zhang et al., 2018).
Consequently, Green Information
Technology (Green IT) has emerged as an
important strategy for reducing energy
consumption, lowering carbon emissions,
and promoting environmentally
sustainable business operations (Buba &
Ibrahim, 2023; Scott & Watson, 2012;
Chiboiwa et al., 2024).

Green IT encompasses the
environmentally responsible design, use,
management, and disposal of information
and communication technologies (ICTs) to
enhance organisational sustainability
(Anthony et al., 2019; Haleem et al., 2024).
In addition to reducing pollution and
resource  consumption, it improves
organisational efficiency while delivering
economic, environmental, and social
benefits (Alam et al., 2024; Ali et al., 2019;
Guo et al.,, 2023). Given the significant
contribution of ICT to global carbon
emissions, the adoption of Green IT has
become an essential component of
sustainable development.

Despite the growing international interest
in Green IT, empirical evidence from
Nigeria,  particularly =~ within  the
manufacturing sector, remains limited.
Existing research has largely focused on
energy efficiency and sustainability
awareness, with relatively little attention
devoted to the behavioural factors
influencing Green IT adoption among
organisational decision-makers (John et
al., 2018; Okwara et al., 2020). Moreover,
validated behavioural models that explain
Green IT adoption in this context remain
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scarce, highlighting the need for further
investigation.

Accordingly, this study aims to identify the
factors  influencing  decision-makers'
intentions to adopt Green IT in Nigeria's
manufacturing sector and to develop a
behavioural model to explain this
intention. Specifically, the study seeks to:
(1) identify the determinants of Green IT
adoption intention; (ii) examine the
relationships between these determinants
and behavioural intention; and (iii) develop
and validate an integrated behavioural
model to support Green IT implementation
in manufacturing organisations. The
findings are expected to contribute to the
growing body of Green IT literature while
providing practical insights for decision-
makers seeking to promote
environmentally  sustainable practices
within the manufacturing sector. The
remainder of the paper is organised as
follows: the next section reviews the
relevant literature, followed by the
research methodology, data analysis,

discussion of the findings, and the
conclusion.

2. Previous Studies on Green IT
Adoption

The relationship between Green IT and
Green IS has attracted considerable
attention in the literature, although their
distinction remains the subject of ongoing
discussion (Chen et al., 2009; Loeser,
2013; Marrone et al., 2011; Schmermbeck,
2019; Mat Nawi et al., 2024). While Green
IT is widely regarded as a component of
Green IS (Brooks et al., 2010; Buba &
Ibrahim, 2021; Cooper & Molla, 2012;
Hardin et al., 2018; Molla, 2008; Sarkis et
al., 2013; Riaz et al., 2024), its primary
focus is on reducing the environmental
impacts  associated with  hardware,
software, and energy consumption
(McLaren et al., 2010; Tushi et al., 2014).
Green IS, by comparison, applies
information systems to support broader
ecological sustainability initiatives (Jenkin
etal., 2011; Vom et al., 2013; Goethals &
Ziegelmayer, 2024; ljaz et al., 2025).
Despite these differences, the two concepts
are complementary and collectively
promote environmentally sustainable IT
practices (Cai et al., 2013; Hardin et al.,
2018; Przychodzen et al., 2018).
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As environmental sustainability has
become a global priority, scholarly interest
in Green IT has increased considerably.
Existing reviews have examined Green IT
from various perspectives (Brooks et al.,
2010; Jnr, 2016; Singh & Sahu, 2020);
however, comparatively little attention has
been given to regional, continental, and
developed versus developing country
contexts. A broader understanding of these
perspectives is essential for supporting the
effective implementation of Green IT and
advancing environmental sustainability.
Such knowledge also contributes to
achieving the United Nations Sustainable
Development Goal 13 under the 2030
Agenda.

Growing  interest in  sustainable
technologies has also stimulated research
into the factors influencing Green IT
adoption. Although the body of literature
has expanded, studies examining Green IT
as an innovation remain relatively limited.
Existing research has largely focused on
adoption  issues  while  providing
comparatively less attention to the broader
characteristics of Green IT innovation. To
provide an overview of this body of
knowledge, Appendix B summarises the
theories, methodologies, data collection
methods, analytical techniques, and
participants reported in previous Green IT
adoption studies.

3. Theoretical background and
hypotheses development

The Norm Activation Model (NAM),
proposed by Schwartz., (1977), explains
pro-environmental  behaviour through
individuals' moral obligations and personal
norms. The model suggests that awareness
of the consequences of one's actions and
the ascription of responsibility activate
personal norms, which subsequently
influence behavioural intentions (Gao et
al., 2017; Park & Ha, 2014; Shin et al.,
2018). As NAM has been widely applied to
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explain  environmentally  responsible
behaviour (Han, 2015), this study
incorporates its key constructs to examine
the intention to adopt Green IT in the
manufacturing sector.

The Theory of Planned Behaviour (TPB)
explains behaviour as a function of
behavioural intention, which is influenced
by attitude, subjective norm, and perceived
behavioural control (Harland et al., 1999).
TPB has been extensively applied to
predict  pro-environmental  behaviour
across different contexts (Han et al., 2010;
Papagiannakis & Lioukas, 2012; Shin et
al., 2018; Snichotta et al., 2014). Given its
strong predictive capability, TPB provides
an appropriate theoretical basis for
examining decision-makers' intentions to
adopt Green IT.

As both TPB and NAM have been widely
used to explain pro-environmental
behaviour, integrating the two theories
provides a comprehensive framework for
understanding the intention to adopt Green
IT. Accordingly, this study combines the
relevant constructs of both theories to
develop the proposed research model and
hypotheses.

3.1 Proposed Integrated Theoretical
Model

Drawing on previous studies, the proposed
model integrates the most relevant
constructs from TPB and NAM that are
applicable to Green IT adoption in the
Nigerian manufacturing context. Rather
than incorporating all possible
determinants, the model focuses on the
factors most consistently reported in the
literature. Accordingly, seven constructs
were selected: attitude, subjective norm,
perceived behavioural control,
environmental concern, personal norm,
awareness of consequences, and ascription
of responsibility. The proposed integrated
theoretical model is presented in Figure 1.
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Figure 1. The Proposed Model

3.2 Research Hypotheses

The research hypotheses were developed
based on the theoretical background and
empirical evidence presented in the
previous  sections. The  proposed
relationships among the study constructs
are presented as follows

3.2.1 Hypothesis 1: Attitude (ATT)

A positive attitude towards Green IT is
expected to encourage its adoption by
increasing awareness of its environmental
and organisational benefits. Previous
studies have shown that attitudes and moral
values  positively  influence  pro-
environmental behaviour (Chen & Tung,
2014; Steg & de Groot, 2010; Zhang et al.,
2013). Therefore, the following hypothesis
is proposed:

H1: Managers' attitude  positively
influences their intention to adopt Green
IT.

3.2.2 Hypothesis 2: Subjective Norm
(SN)

Subjective norm reflects the perceived
social pressure to perform a particular
behaviour (Ajzen, 1991). Previous studies
have demonstrated that social influence
and external support positively affect
individuals' intentions to adopt
environmentally friendly practices
(Dezdar, 2017; Juschten et al.,, 2019;
Zhang et al., 2019). Therefore, the
following hypothesis is proposed:
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H2: Subjective norm positively influences
managers' intention to adopt Green IT.
3.23 Hypothesis  3: Perceived
Behavioural Control (PBC)

Perceived behavioural control reflects an
individual's perception of the ease or
difficulty of performing a behaviour
(Ajzen, 1991). It is influenced by factors
such as available resources, time, and
perceived complexity (Buba et al., 2020;
Lin & Huang, 2012; Lopes et al., 2019).
Although previous findings are mixed
(Zhang et al., 2019), perceived behavioural
control is expected to enhance managers'
intention to adopt Green IT.

H3: Perceived behavioural control
positively influences managers' intention
to adopt Green IT.

3.2.4 Hypothesis 4: Personal Norm (PN)
Personal norm reflects an individual's
moral obligation to engage in pro-
environmental behaviour (Schwartz &
Davis, 1981). Previous research suggests
that moral responsibility encourages
environmentally responsible actions (Buba
& Ibrahim, 2021; Harland et al., 2007).
Therefore, the following hypothesis is
proposed:

H4: Personal norm positively influences
managers' intention to adopt Green IT.
3.2.5 Hypothesis 5: Awareness of
Consequences (AC)

Awareness of consequences refers to an
individual's recognition of the



A K. Buba & A. A. Jajere

environmental impacts of their actions
(Groot & Steg, 2009). Greater awareness
has been associated with stronger pro-
environmental behaviour and the adoption
of eco-innovations (Agag, 2019; Harland
et al., 2007). Therefore, the following
hypothesis is proposed:

HS: Awareness of consequences positively
influences managers' intention to adopt
Green IT.

3.2.6 Hypothesis 6:
Responsibility (AR)
Ascription of responsibility represents an
individual's sense of responsibility for
environmental outcomes and is a key
construct of the Norm Activation Model
(Harland et al., 2007). Previous studies
have shown that it positively influences
pro-environmental behaviour (Willuweit,
2009; Y. Zhang et al., 2013). Therefore, the
following hypothesis is proposed:

H6: Ascription of responsibility positively
influences managers' intention to adopt
Green IT.

3.2.7 Direct and Moderating Effects of
Environmental Concern (EC)
Environmental concern reflects an
individual's concern for environmental
protection and has been recognised as an
important predictor of environmentally
responsible behaviour (Chen & Tung,
2014; Lin & Huang, 2012; Sujata et al.,
2019; Zhang et al., 2019; Zhao et al.,
2014). In this study, EC was modelled both
as a direct predictor of behavioural
intention and as a moderator of the
relationships  between  the  other
determinants and intention. The direct
effect is tested by H7, while the six
moderation effects are tested by H7a—H7f.
H7: Environmental concern positively
influences behavioural intention to adopt
Green IT.

H7a: Environmental concern positively
moderates  the relationship  between
attitude and behavioural intention to adopt
Green IT.

H7b: Environmental concern positively
moderates the relationship  between
subjective norm and behavioural intention
to adopt Green IT.

H7c: Environmental concern positively
moderates  the relationship  between
perceived  behavioural control —and
behavioural intention to adopt Green IT.

Ascription of
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H7d: Environmental concern positively
moderates  the relationship  between
personal norm and behavioural intention
to adopt Green IT.

H7e: Environmental concern positively
moderates  the relationship  between
awareness  of  consequences  and
behavioural intention to adopt Green IT.
H7f: Environmental concern positively
moderates  the relationship  between
ascription  of  responsibility  and
behavioural intention to adopt Green IT.
4. Methodology

This study adopted a positivist research
paradigm, which emphasises the collection
and analysis of objective, measurable data.
The methodology comprises three stages:
instrument development and validation,
data collection, and data analysis.
4.1 Instrument Development
Validation

The proposed model consists of seven
independent variables (ATT, SN, PBC,
PN, AC, AR, and EC) and one dependent
variable (behavioural intention to adopt
Green IT), consistent with previous studies
(Dao et al, 2011). A total of 40
measurement items were adapted from the
existing literature (see Appendix C) and
measured using a five-point Likert scale.
The questionnaire was reviewed by two
experts in technology adoption research to
establish content validity, after which
minor revisions were made to improve
clarity and relevance. The questionnaire
comprised two sections. Section A
collected  respondents' demographic
information, while Section B measured the
study constructs using validated items
from previous research. The study targeted
managers and decision-makers from
Nigeria's manufacturing sector. For
sampling, each company on the sampling
frame was assigned a unique number and
Microsoft Excel's RAND function was
used to generate random values; the five
companies with the lowest random values
were selected. Four of the five selected
companies granted permission for data
collection. The final sample of 210 valid
responses exceeds the 10-times rule for the
largest number of structural paths directed
at the endogenous construct (13 paths,
requiring at least 130 observations),
although a formal a priori power analysis

and
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was not conducted. Printed questionnaires
were distributed through face-to-face
administration over a three-month period
using a cross-sectional survey design
(Creswell & Creswell, 2017; Levin, 2006).
A total of 450 questionnaires were
distributed, 240 were returned,
representing a 53.3% response rate. After
screening for incomplete and inconsistent
responses, 210 valid questionnaires were
retained for subsequent analysis.

4.2 Data Analysis

The completed questionnaires were coded,
entered into Microsoft Excel, cleaned, and
prepared for analysis using SmartPLS.
Descriptive  statistics were used to
summarise the respondents' characteristics,
while Partial Least Squares Structural
Equation Modelling (PLS-SEM) was
employed to test the proposed hypotheses.
PLS-SEM was selected because it
effectively handles measurement error and
is well suited to analysing complex
research models (Chin et al., 2003).
Following the recommendations of Hair et
al., (2017), the analysis was conducted in
two stages: assessment of the measurement
model followed by evaluation of the
structural model.

ISSN: 2811-2881

5. RESULTS

5.1 Demographic analysis

Table 1 presents the demographic
characteristics of the respondents. Overall,
65.7% were male and 34.3% were female.
Most respondents (72.4%) were aged
between 21 and 35 years, while 27.6%
were above 35 years. Respondents
represented different management levels
and possessed varying levels of
professional experience, with 60% having
between 2 and § years of experience and
40% having more than 9 years.
Educational qualifications also varied,
with the majority holding a university
degree (see Table 1).

5.2 Assessment of measurement model
The measurement model was assessed
using indicator loadings, composite
reliability (CR), average variance extracted
(AVE), and discriminant validity,
following the recommendations of Hair et
al., (2017). Table 2 presents the convergent
validity results, including the retained
indicator loadings, CR and AVE. The
results indicate satisfactory indicator
reliability, internal consistency and
convergent validity for the retained
constructs. Table 3 presents the Fornell-
Larcker assessment of discriminant
validity, which confirms that the constructs
are empirically distinct and suitable for
subsequent structural model analysis.

Table 1: Demographic information of the respondents

Items Variable Level Frequency | Percentage (%)
Sex Male 138 65.7
Female 72 34.3
Age 21-25 years 26 12.4
26-30 years 64 30.5
31-35 years 62 29.5
More than 35 58 27.6
Education College 49 23.3
High school 15 7.1
University 146 69.5
Experience Less than 2 years 39 18.6
3-5 years 25 11.9
6-8 years 62 29.5
9 years and above 84 40.0
Role Lower Manager 92 43.8
Middle Manager 91 433
Top Manager 27 12.9
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Convergent validity in PLS-SEM was
assessed using indicator loadings,
composite reliability (CR) and average
variance extracted (AVE) (Hair et al.,
2017). Indicator loadings of 0.50 or above
were retained in accordance with the
criterion adopted for this study, with values

Table 2: Convergent validity

ISSN: 2811-2881

of 0.70 or above indicating stronger
indicator reliability. Composite reliability
values above (.70 indicate satisfactory
internal consistency, while AVE values
above 0.50 indicate adequate convergent
validity (Fornell & Larcker, 1981). The
results are presented in Table 2.

SN Constructs Indicator Loadings CR AVE
1 Awareness ACl1 0.874 0.834 0.623
Consequences
AC2 0.752 - -
AC3 0.778 - -
2 Ascription of AR1 0.839 0.844 0.645
Responsibility
AR2 0.936 - -
AR3 0.711 - -
AR4 0.951 - -
3 Green IT Attitude ATTI1 0.848 0.853 0.540
ATT2 0.661 - -
ATT3 0.601 - -
ATT4 0.778 - -
ATTS 0.761 - -
4 Environmental EC1 0.515 0.820 0.539
Concern
EC2 0.793 - -
EC4 0.767 - -
EC5 0.821 - -
5 Intention to Use INTI1 0.668 0.833 0.557
Green IT
INT3 0.745 - -
INT4 0.806 - -
INTS 0.759 - -
6 Perceived Behaviour | PBCl1 0.813 0.829 0.505
PBC2 0.587 - -
PBC3 0.637 - -
PBC4 0.504 - -
PBC5 0.928 - -
7 Personal Norm PNI1 0.881 0.837 0.515
PN2 0.753 - -
PN3 0.788 - -
PN4 0.523 - -
PN5 0.582 - -
8 Subjective Norms SN2 0.715 0.885 0.660
SN3 0.761 - -
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SN4

0.859 - -

SNS5

0.900 - -

Measurement-model refinement resulted
in the removal of six of the original 40
indicators: AR5, AC4, AC5,EC3, SN1 and
INT2. ARS had a loading of 0.355 and was
therefore excluded. The remaining five
indicators were also excluded during
refinement because they did not meet the
study's retained-item criteria. The final

measurement  model contains 34
indicators.

5.3 Assessment of the Structural Model
The structural model was assessed

following the recommendations of Hair et
al., (2017) by examining the coefficient of
determination (R?), path coefficients (p),
and t-values obtained through
bootstrapping. Figure 2 presents the

determination for behavioural intention
was R? = (0.642, indicating that the model
explains 64.2% of the variance in
behavioural intention. Path coefficients
were considered statistically significant at
p < 0.05 with corresponding t-values
greater than 1.96.

Furthermore, Table 3 presents the Fornell—
Larcker criterion for assessing
discriminant validity. The results show that
the square roots of the Average Variance
Extracted (AVE) for all constructs
exceeded the corresponding inter-construct
correlations,  confirming  satisfactory
discriminant validity. This indicates that
the constructs are empirically distinct and
that the measurement model was suitable

structural model, while Table 7 reports the for  subsequent  structural = model
structural estimates used to evaluate the assessment.
proposed hypotheses. The coefficient of

Table 3. Fornell-Larcker criterion

AR AC INT EC ATT PBC PN SN

AR 0.803

AC 0.044 0.789

INT 0.380 0.519 | 0.746

EC 0.363 0.341 0.539 | 0.734

ATT 0.314 0.367 | 0.608 | 0.295 | 0.735

PBC 0.112 0.287 | 0.258 | 0.096 | 0.094 0.711

PN 0.162 0.015 | 0.406 | 0.180 | 0.257 -0.107 0.718

SN 0.166 0.244 | 0370 | 0.159 | 0.308 0.182 0.126 | 0.812
Assessing discriminant validity through level of discriminant validity. This

the examination of cross-loadings
indicates that the outer loading of a specific
construct in a model should be greater than
that of any other construct, as illustrated in
Table 4. If the cross-loadings are higher
than the outer loadings of the indicators, it
may indicate a potential issue with the
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criterion is perceived to be mild with
regard to defining the discriminant validity
for a particular study (Joe et al., 2011). In
other words, it is quite possible to highlight
that two or more constructs display
discriminant validity.
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Table 4. Cross-loadings of indicator
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AC AR ATT | EC INT | PBC PN SN
AC1 0.874 | 0.078 0.474 |0.340 | 0.569 | 0.132 | 0.106 | 0.251
AC2 0.752 | -0.029 | 0.115 |0.191 | 0.288 | 0.342 | -0.068 | 0.168
AC3 0.778 | 0.020 0.137 |0.246 | 0.272 | 0.337 | -0.098 | 0.129
AR1 0.007 | 0.839 0.265 |0.296 | 0.258 | 0.038 | 0.119 | 0.076
AR2 0.080 | 0.936 0.279 |0.433 | 0434 | 0.136 | 0.195 | 0.186
AR3 -0.035 | 0.711 0.115 |0.137 | 0.219 | 0.095 | 0.194 | 0.086
AR4 0.023 | 0.951 0.260 | 0.367 | 0.334 | 0.060 | 0.109 | 0.154
ATT1 0.193 | 0.166 0.848 | 0.116 | 0.382 | 0.049 | 0.129 | 0.219
ATT2 0.109 | 0.209 0.661 | 0.165 | 0.299 | -0.022 | 0.257 | 0.282
ATT3 0.057 |0.214 0.601 | 0.161 | 0.229 | -0.052 | 0.319 | 0.032
ATT4 0.531 | 0.307 0.778 | 0.392 | 0.688 | 0.241 | 0.183 | 0.325
ATTS 0.156 | 0.209 0.761 | 0.094 | 0.370 | -0.073 | 0.146 | 0.152
EC1 0.209 | 0.019 0.019 | 0.515 | 0.061 | 0.100 | -0.031 | 0.090
EC2 0.357 | 0.370 0.290 |0.793 | 0.579 | 0.182 | 0.182 | 0.165
EC4 0.186 | 0.195 0.145 | 0.767 | 0.250 | -0.002 | 0.078 | 0.094
ECS 0.183 | 0.250 0.230 | 0.821 | 0.348 | -0.052 | 0.147 | 0.085
INT1 0.306 | 0.109 0.348 | 0.171 | 0.668 | 0.106 | 0.578 | 0.365
INT3 0.334 | 0.218 0.391 |0.424 | 0.745 | 0.092 | 0.294 | 0.278
INT4 0.593 | 0.223 0.628 |0.413 | 0.806 | 0.296 | 0.184 | 0.340
INTS 0.273 | 0.573 0.407 |0.582 | 0.759 | 0.239 | 0.211 | 0.128
PBC1 0.359 | 0.045 0.084 |0.174 | 0.225 | 0.813 | -0.088 | 0.155
PBC2 0.081 |-0.011 |0.010 | 0.001 | 0.088 | 0.587 | 0.019 | 0.103
PBC3 -0.009 | 0.027 -0.075 | - 0.051 | 0.637 |-0.095 | 0.128
0.030
PBC4 -0.047 | -0.067 | -0.096 | - 0.015 | 0.504 | -0.004 | 0.101
0.077
PBCS 0.237 | 0.181 0.129 |0.053 | 0.274 | 0.928 | -0.122 | 0.161
PN1 0.085 | 0.140 0.275 | 0.171 | 0.466 | 0.000 | 0.881 | 0.245
PN2 -0.021 | 0.152 0.116 |0.095 | 0.193 | -0.161 | 0.753 | 0.006
PN3 -0.035 | 0.052 0.127 |0.080 | 0.275 | -0.069 | 0.788 | 0.067
PN4 -0.032 | 0.180 0.228 | 0.160 | 0.197 | -0.223 | 0.523 | -0.026
PNS -0.039 | 0.073 0.107 | 0.154 | 0.127 | -0.060 | 0.582 | -0.075
SN2 0.120 | 0.062 0.179 | - 0.127 | 0.073 | 0.068 | 0.715
0.022
SN3 0.087 | 0.272 0.202 |0.195 | 0.212 | 0.141 | 0.026 | 0.761
SN4 0.086 | 0.202 0.167 | 0.152 | 0.256 | 0.154 | 0.128 | 0.859
SNS 0.355 | 0.061 0.362 | 0.139 | 0.443 | 0.180 | 0.141 | 0.900

After determining Q?, the next step was to
assess f2 and Q2. These statistics indicate
the contribution and predictive relevance
of the exogenous constructs to the
endogenous construct. The f> effect size
represents the change in R? when an
exogenous construct is removed from the
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model. In accordance with the thresholds
adopted in this study, f> values of 0.02,
0.15 and 0.35 represent small, medium and
large effects, respectively (Streukens et al.,
2010). The effect sizes and predictive
relevance results are presented in Tables 5
and 6.




A K. Buba & A. A. Jajere

2 = RZ%included- R%excluded
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1 - R%included
q2 =Q? included - 2excluded .......................................... (5.2)
1 - Q% included
Table 5. Effect sizes (#)

Path f2 Effect Size
ATT >IN 0.189 Medium
SN -> IN 0.025 Small
PBC -> IN 0.053 Small
PN ->IN 0.168 Medium
AC >IN 0.143 Small
AR >IN 0.040 Small
EC -> INT 0.133 Small

The result of the g2 is presented in Table 6.
Revealed that Green Attitude and Personal
Norms, Awareness of Consequences,
Environmental Concern, subjective norms,
the ascription of responsibility, and
perceived behavioural control have values
q2 = 0.256, 0.307, 0.295, 0.255, 0.477,
0.439 and 0.213 respectively. These values
can be regarded as moderately predictive

Table 6. Predictive relevance (q2)

and relevant. Some of the relationships
associated with the exogenous variables
provide moderate predictive relevance for
behavioural intention to use Green IT in
Nigerian manufacturing industries. This
specifies that the more significant segment
of the wvariances explained by the
constructs hold for the model.

Path q?

ATT >IN 0.256
SN -> IN 0.439
PBC -> IN 0213
PN -> IN 0.307
AC >IN 0.295
AR >IN 0.477
EC > INT 0.255

6. Discussions and Hypotheses Testing the hypothesised relationships  was

Analysis

Following the recommendations of Hair et
al., (2017), the structural model was
evaluated using the path coefficients (), t-
values, p-values, and coefficient of
determination (R?). The model explains
64.2% of the variance in behavioural
intention (R? = 0.642). The significance of
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assessed using the bootstrapping procedure
with 5,000 resamples (Picheny et al., 2010;
Sarkis et al., 2013). Figure 2 illustrates the
structural model, while Table 7 presents
the structural estimates used to evaluate the
proposed hypotheses. Hypotheses were
considered significant at p < 0.05 with
corresponding t-values greater than 1.96.
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Figure 2. Structural model

Table 7. Structural estimates

No. Path Beta () t-Value | p-value Decision

H1 ATT >IN 0.296 6.115 0.000 Supported

H2 SN ->IN 0.097 2.466 0.014 Supported

H3 PBC >IN 0.139 2.746 0.006 Supported

H4 PN >IN 0.246 5.513 0.000 Supported

H5 AC >IN 0.257 4.554 0.000 Supported

Ho6 AR >IN 0.129 2.450 0.014 Supported

H7 EC >IN 0.237 4.641 0.000 Supported
H7a ATT*EC->IN 0.140 2.429 0.015 Supported
H7b SN*EC->IN -0.099 2.090 0.037 Supported
H7c PBC*EC->IN -0.089 1.639 0.101 Not Supported
H7d PN*EC->IN 0.004 0.097 0.923 Not Supported
H7e AC*EC->IN 0.006 0.102 0.919 Not Supported
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H7f AR*EC->IN 0.046

0.981 0.327 Not Supported

Notes: Critical t-values. *1.96 (P < 0.05).

Importance Performance Matrix Analysis
(IPMA) extends the results of PLS-SEM
by  simultaneously  evaluating the
importance and performance of each
construct (Anderson & Fornell, 2000; Hair
et al., 2013). In this study, importance was
represented by the construct's total effect
on behavioural intention, while
performance was expressed on a 0 - 100
scale. Table 8 reports both measures, and
Figure 3 presents the resulting importance
performance map. Higher performance

scores  indicate  stronger  current
performance, while higher total effects
indicate greater importance for

behavioural intention.

Importance Performance Matrix Analysis
(IPMA) extends the results of PLS-SEM
by  simultaneously evaluating the
importance and performance of each
construct (Anderson & Fornell, 2000; Hair
et al.,, 2013). In this study, IPMA was
employed to provide additional insights
into the relative importance and
performance of the significant constructs
influencing managers' intention to adopt
Green IT. Table 8 and Figure 3 present the
IPMA results, including the latent variable
performance scores measured on a scale
from 0 to 100. Higher scores indicate better
performance and identify constructs that
offer greater potential for improving Green
IT adoption.

Table 8. Importance performance matrix results

Path LV Index Values LV Performances Importance
(Total Effect)
ATT >IN 3.775 69.375 0.296
SN >IN 3.745 66.013 0.097
PBC -> IN 2.729 43.233 0.139
PN >IN 3.730 68.256 0.246
AC >IN 3.369 59.215 0.257
AR >IN 3.828 70.712 0.129
EC -> INT 3.170 54.238 0.237
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Figure 3. Importance performance map

6.2 Hypothesis H1

Hypothesis H1 proposed that managers'
attitude (ATT) positively influences their
intention to adopt Green IT in Nigeria's
manufacturing sector. As shown in Figure
1 and Table 8, attitude has a significant
positive effect on behavioural intention (8
=0.296, t = 6.115, p < 0.001). Therefore,
HI is supported, indicating that a positive

attitude towards Green IT increases
managers' intention to adopt it.
6.3 Hypothesis H2

Hypothesis H2 proposed that subjective
norm (SN) positively influences managers'
intention to adopt Green IT. The results
indicate a significant positive relationship
(B=0.097,t=2.466,p=0.014). Therefore,
H2 is supported, suggesting that social
influence enhances managers' intention to
adopt Green IT.

6.4 Hypothesis H3

Hypothesis H3 proposed that perceived
behavioural control (PBC) positively
influences managers' intention to adopt
Green IT. The findings reveal a significant
positive effect (B = 0.139, t = 2.746, p =

0.006). Therefore, H3 is supported,
indicating  that  greater  perceived
behavioural control encourages Green IT
adoption.

6.5 Hypothesis H4

Hypothesis H4 proposed that personal
norm (PN) positively influences managers'
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intention to adopt Green IT. The results
show a significant positive relationship (B
=0.246, t = 5.513, p < 0.001). Therefore,
H4 is supported, suggesting that managers'

moral  obligation  strengthens their
intention to adopt Green IT.
6.6 Hypothesis H5

Hypothesis H5 proposed that awareness of
consequences (AC) positively influences
managers' intention to adopt Green IT. The
findings indicate a significant positive
effect (B = 0.257, t = 4.554, p < 0.001).
Therefore, HS is supported, demonstrating
that greater awareness of environmental

consequences  promotes Green IT
adoption.
6.7 Hypothesis H6

Hypothesis H6 proposed that ascription of
responsibility (AR) positively influences
managers' intention to adopt Green IT. The
results demonstrate a significant positive
relationship (B = 0.129, t = 2.450, p =

0.014). Therefore, H6 1is supported,
indicating that a stronger sense of
responsibility increases managers'

intention to adopt Green IT.

6.8 Moderating Effect of Environmental
Concern

The moderating effects of environmental
concern (EC) were assessed using the two-
stage approach in PLS-SEM. The overall
results indicate that environmental concern
has a significant direct effect on managers'
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intention to adopt Green IT (B =0.237,t=

4.641, p < 0.001). The individual
moderation hypotheses are presented
below.

6.9 Moderation Hypothesis H7a

The results show that environmental
concern significantly moderates the
relationship  between  attitude  and
behavioural intention (f = 0.140, t = 2.429,
p = 0.015). Therefore, H7a is supported,
indicating that environmental concern
strengthens the positive effect of attitude
on Green IT adoption.

6.10 Moderation Hypothesis H7b
Environmental concern also significantly
moderates the relationship between
subjective norm and behavioural intention
B = -0.099, t = 2.090, p = 0.037).
Therefore, H7b is supported.

6.11 Moderation Hypothesis H7¢

The moderating effect of environmental
concern on the relationship between

perceived  behavioural control and
behavioural intention was not significant
(B = -0.089, t = 1.639, p = 0.101).
Therefore, H7c is not supported.

6.12 Moderation Hypothesis H7d
Environmental  concern  did  not

significantly moderate the relationship
between personal norm and behavioural
intention (B = 0.004, t = 0.097, p = 0.923).
Therefore, H7d is not supported.

6.13 Moderation Hypothesis H7e

The moderating effect of environmental
concern on the relationship between
awareness of  consequences  and
behavioural intention was not significant
(B=0.006,t=0.102, p=0.919). Therefore,
H7e is not supported.

6.14 Moderation Hypothesis H7f
Environmental  concern  did  not
significantly moderate the relationship
between ascription of responsibility and
behavioural intention (f = 0.046, t = 0.981,

p = 0.327). Therefore, H7f is not
supported.

7. Summary of Findings

This study addressed three research

objectives: (i) to identify the factors
influencing decision-makers' intentions to
adopt Green IT in Nigeria's manufacturing
sector; (i) to examine the relationships
between these factors and behavioural
intention; and (iii) to develop and validate
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a behavioural model for Green IT
adoption.

7.1 First Research Objective

The first objective was to identify the
factors  influencing  decision-makers'
intentions to adopt Green IT in Nigeria's
manufacturing sector. A systematic review
of the literature and the instrument
validation process identified seven key
determinants: attitude, subjective norm,
perceived behavioural control, personal
norm, awareness of consequences,
ascription  of  responsibility,  and
environmental concern. These factors
provide the foundation for understanding
behavioural intention towards Green IT
adoption in the manufacturing sector.

7.2 Second Research Objective

The second objective examined the
relationships between the identified factors
and behavioural intention using Partial
Least Squares Structural Equation
Modelling (PLS-SEM). The results
showed that nine of the thirteen proposed
hypotheses (H1, H2, H3, H4, HS, H6, H7,
H7a, and H7b) were supported. The
findings indicate that attitude, subjective
norm, perceived behavioural control,
personal norm, awareness of
consequences, ascription of responsibility,
and environmental concern significantly
influence managers' intention to adopt
Green IT in Nigerian manufacturing
organisations. Overall, the proposed model
demonstrated good predictive capability in
explaining behavioural intention.

7.3 Third Research Objective

The third objective was to develop and
validate a behavioural model for Green IT
adoption in Nigeria's manufacturing sector.
An integrated model was developed based
on the literature and theoretical
foundations and evaluated using PLS-SEM
with data collected from 210 managers and
decision-makers. The results confirmed the
reliability and validity of the measurement
model and demonstrated that the proposed
model effectively explains behavioural
intention to adopt Green IT in the Nigerian
manufacturing context.

8. Study Implications

8.1 Research Contributions and
Implications
This study identified the factors

influencing decision-makers' intention to
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adopt Green IT and developed a valid and
reliable behavioural model for Nigeria's
manufacturing  sector. The findings
contribute to both theory and practice by
providing empirical evidence on the
determinants of Green IT adoption and
offering a validated framework for future
research and implementation.

8.2 Theoretical Implications

This study integrates the Theory of
Planned Behaviour (TPB) and the Norm

ISSN: 2811-2881

Activation Model (NAM) into a single
framework for examining Green IT
adoption. The results provide empirical
support for the proposed model and
demonstrate its suitability for explaining
managers' behavioural intentions in the
Nigerian manufacturing sector. The
validated model may also serve as a useful
framework for future studies in other
industries and developing countries.

Attitude

T~ H1
Subjective
Norm —— H2
Perceived H3 Intention to Use
Behaviour EE— Green IT
Control
H4
Personal Norm [—
HS5
Awareness of /
Consequence
H6 \ 0
Ascription of / ‘\\ ':'
Responsibility y
Environmental
Concern
Figure 4. Behavioural Model for Intention to Use Green IT
8.3 Practical Implications five  selected companies  granted

The findings provide practical guidance for
managers, policymakers, and organisations
seeking to promote Green IT adoption. By
identifying the key determinants of
behavioural intention, the study offers
evidence to support the development of
organisational strategies and policies that
encourage environmentally sustainable IT
practices and improve environmental
performance.

8.4 Limitations

This study has several limitations. First, the
data were collected from managers in
selected manufacturing organisations in
Nigeria, which may limit the
generalisability of the findings. Second, all
210 valid responses were obtained from
four organisations because only four of the
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permission. Respondents within the same
organisation may share organisational
culture, policies and management
practices, so the independence of
observations assumed in conventional
significance testing should be interpreted
cautiously. Third, the study employed a
quantitative  cross-sectional survey;
therefore, the findings reflect respondents'
perceptions at a single point in time.
Finally, the measurement model was
refined by removing six indicators, and
future studies should report and compare
the full item-development and deletion
process using the original SmartPLS
output.  Other potentially relevant
constructs were also outside the scope of
the model.
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8.5 Future Research

Future research should examine Green [T
adoption in other industries and countries
to improve the generalisability of the
findings.  Additional studies could
investigate the influence of other
contextual factors, such as organisational
culture and economic conditions, or
examine alternative moderating and
mediating variables. Future research may
also employ qualitative or mixed-method
approaches, including techniques such as
the Delphi method, to provide deeper
insights into decision-makers' perspectives
on Green IT adoption.

9. CONCLUSION

This study examined the factors
influencing managers' intention to adopt
Green IT in Nigeria's manufacturing sector
and developed an integrated behavioural
model based on the Theory of Planned
Behaviour and the Norm Activation
Model. Using data from 210 managers and
decision-makers and PLS-SEM, the
findings showed significant direct effects
of attitude, subjective norm, perceived
behavioural control, personal norm,
awareness of consequences, ascription of
responsibility and environmental concern
on behavioural intention. Environmental
concern also significantly strengthened the
attitude  intention  relationship  but
negatively moderated the subjective norm
intention relationship, while the remaining
four moderation effects were not
significant. The validated model explains

REFERENCES

Adiguzel, Z., & Cakir, F. S. (2024).
Empowering sustainability :  green
entrepreneurial orientation s

innovative strategies , culture and.
https://doi.org/10.1108/MD-07-

2024-1700

Agag, G. (2019). Understanding the
determinants of guests’ behaviour to
use green P2P accommodation.
International Journal of
Contemporary Hospitality
Management, 31(9), 3417-3446.
https://doi.org/10.1108/ijchm-09-
2018-0755

Ainin, S., Nagshbandi, M. M., & Dezdar,
S. (2016). Impact of adoption of
Green IT practices on organizational

37

ISSN: 2811-2881

64.2% of the variance in behavioural
intention and provides practical guidance
for managers and policymakers seeking to
promote environmentally sustainable IT
practices.

Ethical Clearance

This study was exempted from formal
ethical approval because it involved an
anonymous questionnaire survey of adult
participants and posed no more than
minimal risk. Participation was entirely
voluntary, and informed consent was
obtained from all respondents prior to data
collection. The anonymity and
confidentiality —of participants were
maintained throughout the study, and all
data were collected and used solely for
academic and research purposes.

Conflict of Interest

The authors declare that they have no
known financial or non-financial conflicts
of interest that could have influenced the
work reported in this paper.
Acknowledgements

The authors sincerely thank all the
managers and decision-makers from the
participating manufacturing organisations
who generously gave their time to
participate in this study. The authors also
acknowledge the valuable comments and
suggestions provided by experts during the
questionnaire validation process, which
contributed to improving the quality of the
research instrument. Their support and
cooperation are gratefully appreciated.

performance. Quality and Quantity,

50(5), 1929-1948.
https://doi.org/10.1007/s11135-015-
0244-7

Akman, 1., & Mishra, A. (2015). Sector
diversity in Green Information
Technology practices: Technology
Acceptance  Model  perspective.
Computers in Human Behavior, 49,
477-486.
https://doi.org/10.1016/j.chb.2015.0
3.009

Alam, S., Zhang, J., Shehzad, M. U.,
Boamah, F. A., & Wang, B. (2024).
The inclusive analysis of green
technology implementation impacts
on employees age, job experience,
and size in manufacturing firms:



A K. Buba & A. A. Jajere

Alj,

empirical assessment. Environment,
Development and  Sustainability,
26(2), 4467-4486.
https://doi.org/10.1007/s10668-022-
02891-6

S., Danish, M., Khuwaja, F. M.,
Sajjad, M. S., & Zahid, H. (2019).
The intention to adopt green IT
products in Pakistan: Driven by the
modified theory of consumption
values. Environments - MDPI, 6(5).
https://doi.org/10.3390/environments
6050053

Alkali, A. U., Abdul-Azeez, 1. A., Mansor,

N. N. A., Chikaji, A. 1., & Dodo, Y.
A. (2017). Towards low carbon
universities in Nigeria: Agenda for
green  information  technology.
Chemical Engineering Transactions,
56(2012), 733-738.
https://doi.org/10.3303/CET1756123

Anderson, E. W., & Fornell, C. (2000).

Foundations of the American
Customer Satisfaction Index. Total
Quality Management, 11(7), 869—
882.
https://doi.org/10.1080/0954412005
0135425

Anthony Jnr., B., Abdul Majid, M., &

Romli, A. (2019). Green information
technology adoption towards a
sustainability policy agenda for
government-based institutions.
Journal of Science and Technology
Policy Management, 10(2), 274-300.
https://doi.org/10.1108/JSTPM-11-
2017-0056

Arabov, N., Nasimov, D., Abduramanov,

Bai,

X., & Utemuratova, G. (2024).
Addressing the economic impacts of
climate change in Uzbekistan :
challenges and strategies. 04006, 1—
9.

C., Kusi-Sarpong, S., & Sarkis, J.
(2017). An implementation path for
green  information  technology
systems in the Ghanaian mining
industry.  Journal of Cleaner
Production, 164, 1105-1123.
https://doi.org/10.1016/j.jclepro.201
7.05.151

Bataille, M., Vonarx, M., & Vermersch-

Langlin, A. (1998). Illustration of
diagnostic and prognostic difficulties
during the early stages of generalized

38

ISSN: 2811-2881

bullous fixed drug eruptions.
European Journal of Dermatology,
27(1), 86-88.

https://doi.org/10.1684/¢jd.2016.288
4

Brooks, S., Wang, X., & Sarker, S. (2010).

Association for Information Systems
AIS  Electronic  Library (AISel)
Unpacking Green IT: A Review of the
Existing Literature Unpacking Green
IT: A Review of the Existing
Literature.
http://aisel.aisnet.org/amcis2010%5
Cnhttp://aisel.aisnet.org/amcis2010/
398

Buba, A. K., & Ibrahim, O. (2020).

Behavioural Model For Decision-
Makers’ Intention To Adopt Green
Information Technology In Nigerian
Manufacturing Industries. 4th Asia
International Multidisciplinary
Conference 2020, 2(2), 6.
https://doi.org/10.31580/sps.v2i2.17
21

Buba, A. K., & Ibrahim, O. (2021).

Behavioural Model for Decision-
Makers ~ towards the Intention to
Adopt Green Information
Technology : A Preliminary Study.
29(4), 2409-2434.

Buba, A. K., & Ibrahim, O. (2023).

Opportunities and challenges for
green IT. 030004.

Cai, S., Chen, X., & Bose, 1. (2013).

Exploring the role of IT for
environmental  sustainability in
China: An empirical analysis.

International Journal of Production
Economics, 146(2), 491-500.
https://doi.org/10.1016/j.ijpe.2013.0
1.030

Chen, A. J., Boudreau, M.-C., Watson, R.

T., & Karahanna, E. (2009).
Organizational adoption of green IS
&amp; IT: An institutional
perspective. ICIS 2009 Proceedings -
Thirtieth International Conference
on Information Systems.

Chen, M. F., & Tung, P. J. (2014).

Developing an extended Theory of
Planned Behavior model to predict
consumers’ intention to visit green
hotels. International Journal of
Hospitality Management, 36, 221—
230.



A K. Buba & A. A. Jajere

https://doi.org/10.1016/j.ijhm.2013.0
9.006

Chen, S., Chen, B., & Fath, B. D. (2014).
Urban ecosystem modeling and
global change: Potential for rational
urban management and emissions
mitigation. Environmental Pollution,

190, 139-149.
https://doi.org/10.1016/j.envpol.201
4.03.032

Chiboiwa, M., Babafemi, E., Oseghale, F.
M., & Oseghale, R. (2024). Green
human resource management and

sustainable performance
management. Waste Management
and Life Cycle Assessment for

Sustainable Business Practice, 131—
158. https://doi.org/10.4018/979-8-
3693-2595-7.ch007

Chin, W. W., Marcolin, B. L., & Newsted,
P. R. (2003). A partial least squares
latent variable modeling approach for
measuring  interaction  effects:
Results from a Monte Carlo
simulation study and an electronic-
mail emotion/adoption study.
Information  Systems  Research,
14(2), 189-217.

Chow, W. S., & Chen, Y. (2009). Intended
belief and actual behavior in Green
computing in Hong Kong. Journal of
Computer  Information  Systems,
5002), 136-141.
https://doi.org/10.1080/08874417.20
09.11645392

Cooper, V., & Molla, A. (2012). A
Contextualist Analysis of Green IT
Learning in Organisations.
International Conference on
Information Resources Management
(Conf-IRM), 1-11.

Creswell, J. W., & Creswell, J. D. (2017).
Research  design: Qualitative,
quantitative, and mixed methods
approaches. Sage publications.

Dalvi-Esfahani, M., Alaedini, Z., Nilashi,
M., Samad, S., Asadi, S. &
Mohammadi, M. (2020). Students’
green  information  technology
behavior: Beliefs and personality
traits. Journal of Cleaner Production,

257, 120406.
https://doi.org/10.1016/j.jclepro.202
0.120406

Dalvi-Esfahani, M., Ramayah, T., &

39

ISSN: 2811-2881

Nilashi, M. (2017). Modelling upper
echelons’ behavioural drivers of
Green IT/IS adoption using an
integrated Interpretive  Structural
Modelling — Analytic Network
Process approach. Telematics and
Informatics, 34(2), 583-603.
https://doi.org/10.1016/j.tele.2016.1
0.002

Dao, V., Langella, 1., & Carbo, J. (2011).
From green to sustainability:
Information Technology and an
integrated sustainability framework.
Journal of Strategic Information

Systems, 20(1), 63-79.
https://doi.org/10.1016/j.jsis.2011.01
.002

De Groot, J., & Steg, L. (2009). Morality
and prosocial behavior: The role of
awareness, responsibility, and norms
in the norm activation model. Journal
of Social Psychology, 149(4), 425—
449.
https://doi.org/10.3200/SOCP.149.4.
425-449

Debnath, S. (2018). Green IS — information
system  framework to  support
environmental sustainability of firms
Green IS — information system
framework to support environmental
sustainability of firms Somnath
Debnath. July.

Dezdar, S. (2017). Green information
technology adoption: influencing
factors and extension of theory of
planned behavior. Social
Responsibility Journal, 13(2), 292—
306. https://doi.org/10.1108/SRJ-05-
2016-0064

Ding, H., Wang, L., & Zheng, L. (2018).
Collaborative mechanism on profit
allotment and public health for a
sustainable supply chain. European
Journal of Operational Research,

267(2), 478-495.
https://doi.org/10.1016/j.ejor.2017.1
1.057

Du Buisson, W., & Naidoo, R. (2014).
Exploring factors influencing it
workers’ green computing intention
at a South African firm. ACM
International Conference Proceeding

Series, 28-Septemb, 148-156.
https://doi.org/10.1145/2664591.266
4609



A K. Buba & A. A. Jajere

Esfahani, M. D., Nilashi, M., Rahman, A.
A., Ghapanchi, A. H., & Zakaria, N.
H. (2015). Psychological Factors
Influencing the Managers’ Intention
to Adopt Green IS. International

Journal of Strategic  Decision
Sciences, 6(2), 28-56.
https://doi.org/10.4018/ijsds.201504
0103

Esfahani, M. D., Rahman, A. A., &
Zakaria, N. H. (2015). Influence
processes for practicing Green
Information Technology: Elaboration
likelihood model. Pacific Asia
Conference on Information Systems,
PACIS 2015 - Proceedings.

Fornell, C., & Larcker, D. F. (1981).

Evaluating structural equation models with

unobservable variables and measurement

error. Journal of Marketing Research,

18(1), 39-50.

https://doi.org/10.1177/002224378101800

104

Gao, L., Wang, S., Li, J., & Li, H. (2017).
Application of the extended theory of
planned behavior to understand
individual’s energy saving behavior

in workplaces. Resources,
Conservation and Recycling,
127(April), 107-113.
https://doi.org/10.1016/j.resconrec.2
017.08.030

Gill, A. A. L. I, Ansari, R. H., Igbal, S., &
Asim, J. (2021). Examine the

individual’s behavioural intentions to
use Green Information technology:
Moderating role of personality trait
conscientiousness.  Journal  of
Contemporary Issues in Business and
Government, 26(02).
https://doi.org/10.47750/cibg.2020.2
6.02.162

Goethals, F., & Ziegelmayer, J. L. (2024).
The greening of IT use: the impact of
environmental concerns on the use of
internet  systems.  Information
Technology and People, 37(1), 356—
373. https://doi.org/10.1108/ITP-11-
2021-0844

Guo, C., Wang, Y., Hu, Y., Wu, Y., & Lai,
X. (2024). Does smart city policy
improve corporate green technology
innovation? Evidence from Chinese
listed companies. Journal of
Environmental Planning and

40

ISSN: 2811-2881

Management, 67(6), 1182—-1211.
https://doi.org/10.1080/09640568.20
22.2157708

Hair, J. F., Hult, G. T. M., Ringle, C. M.,
Sarstedt, M., & Thiele, K. O. (2017).
Mirror, mirror on the wall: a
comparative evaluation of
composite-based structural equation
modeling methods. Journal of the

Academy of Marketing Science,
45(5), 616-632.
https://doi.org/10.1007/s11747-017-

0517-x

Hair, J. F., Ringle, C. M., & Sarstedt, M.
(2011). PLS-SEM: Indeed a silver
bullet. Journal of Marketing Theory
and  Practice, 19(2), 139-151.
https://doi.org/10.2753/MTP1069-
6679190202

Hair, J. F., Ringle, C. M., & Sarstedt, M.
(2013). Partial Least Squares
Structural ~ Equation = Modeling:
Rigorous  Applications,  Better
Results and Higher Acceptance. Long
Range Planning, 46(1-2), 1-12.
https://doi.org/10.1016/j.1rp.2013.01.
001

Hair Jr, J. F., Sarstedt, M., Ringle, C. M.,
& Gudergan, S. P. (2017). Advanced

issues in partial least squares
structural equation modeling. saGe
publications.

Haleem, F., Ilyas, M., & Jehangir, M.
(2024). Driving organizational value

through sustainable business
processes and green information
technology.  Business  Process
Management Journal.
https://doi.org/10.1108/BPMJ-01-
2024-0011

Han, H. (2015). Travelers’ pro-

environmental behavior in a green
lodging context: Converging value-
belief-norm theory and the theory of

planned behavior. Tourism
Management, 47, 164-177.
https://doi.org/10.1016/j.tourman.20

14.09.014

Han, H., Hsu, L. T. (Jane), & Sheu, C.
(2010). Application of the Theory of
Planned Behavior to green hotel
choice: Testing the effect of
environmental friendly activities.
Tourism Management, 31(3), 325—
334,



A K. Buba & A. A. Jajere

https://doi.org/10.1016/j.tourman.20
09.03.013

Hardin-Ramanan, S., Chang, V., & Issa, T.

(2018). A Green Information
Technology governance model for
large Mauritian companies. Journal
of Cleaner Production, 198, 488—
497.
https://doi.org/10.1016/j.jclepro.201
8.07.047

Harland, P., Staats, H., & Wilke, H. A. M.

(1999). Explaining proenvironmental
intention and behavior by personal
norms and the theory of planned
behavior. Journal of Applied Social
Psychology, 29(12), 2505-2528.
https://doi.org/10.1111/j.1559-
1816.1999.tb00123.x

Harland, P., Staats, H., & Wilke, H. A. M.

(2007). Situational and personality
factors as direct or personal norm
mediated  predictors of  pro-
environmental behavior: Questions
derived from norm-activation theory.
Basic and  Applied  Social
Psychology, 29(4), 323-334.
https://doi.org/10.1080/0197353070
1665058

Hudu, S. A., Jimoh, A. O., Amin-nordin,

S., & Hassan, S. S. (2026).
Environmental degradation as a
recipe for emerging viral diseases :
implications for global health.

Themeson, O. C. (2024). An Assessment of

[jaz,

UN Policies on Fossil Emission and
Climate Change : Implications on the
National Security of US, 2010-2023.
8-23.

M., Naz, F., & Sadiq, N. (2025).
Sustainable synergy: exploring the

nexus of green initiatives and
digitalization in gulf countries — a
comprehensive study on
environmental, social, and
governance  (ESG)  indicators.
Journal of Science and Technology
Policy Management.

https://doi.org/10.1108/JSTPM-01-
2024-0015

Jenkin, T. A., McShane, L., & Webster, J.

(2011). Green information
technologies and systems:
Employees’ perceptions of
organizational practices. Business

and  Society, 50(2), 266-314.

41

Jnr,

John,

Juschten,

ISSN: 2811-2881

https://doi.org/10.1177/0007650311
398640

B. A. (2016). Green Information
Systems Integration in Information
Technology Based Organizations:
An Academic Literature Review.
Journal of Soft Computing and
Decision Support Systems , 3(6), 45—
66.

O., Chime, E., Benedict, A.,
Ekenechukwu, N., Kanayo, E., &
Charles, Y. (2018). Green
Technology: A Contribution to
Sustainable Development in Nigeria.
Current Journal of Applied Science
and  Technology, 22(6), 1-6.
https://doi.org/10.9734/cjast/2017/30
166
M., Jiricka-Plirrer, A.,
Unbehaun, W., & Hossinger, R.
(2019). The mountains are calling!
An extended TPB model for
understanding metropolitan
residents’ intentions to visit nearby

alpine destinations in summer.
Tourism  Management, 75(May
2018), 293-306.

https://doi.org/10.1016/j.tourman.20
19.05.014

Koo, C., Chung, N., & Nam, K. (2015).

Assessing the impact of intrinsic and
extrinsic motivators on smart green
IT device use: Reference group
perspectives. [International Journal
of Information Management, 35(1),
64-79.
https://doi.org/10.1016/j.ijinfomgt.2
014.10.001

Levin, K. A. (2006). Study design III:

Cross-sectional studies. Evidence-
Based Dentistry, 7(1), 24-25.

Lin, P. C., & Huang, Y. H. (2012). The

influence factors on choice behavior
regarding green products based on
the theory of consumption values.
Journal of Cleaner Production,
22(1), 11-18.
https://doi.org/10.1016/j.jclepro.201
1.10.002

Loeser, F. (2013). Green IT and Green IS :

Definition of Constructs and
Overview of Current Practices
Completed Research Paper Green IT
and Green IS: Definition of
Constructs and Overview of Current



A K. Buba & A. A. Jajere

Practices. 2013 Americas Conference

on Information Systems, August
2013, 1-13.
https://doi.org/10.13140/2.1.3065.69
62

Lopes, J. R. N., Kalid, R. de A., Rodriguez,
J. L. M., & Avila Filho, S. (2019). A
new model for assessing industrial
worker behavior regarding energy
saving considering the theory of
planned behavior, norm activation
model and human reliability.
Resources, Conservation and
Recycling, 145(October 2018), 268—
278.
https://doi.org/10.1016/j.resconrec.2
019.02.042

Magnano San Lio, R., Favara, G., Maugeri,
A., Barchitta, M., & Agodi, A.
(2023). How Antimicrobial
Resistance Is Linked to Climate

Change: An Overview of Two
Intertwined  Global  Challenges.
International Journal of
Environmental Research and Public
Health, 2003).
https://doi.org/10.3390/ijerph200316
81

Mancha, R., Muniz, K., & Yoder, C. Y.
(2014). Studying executives’ green
behaviors: An environmental theory
of planned behavior. 20th Americas
Conference on Information Systems,
AMCIS 2014, 1-9.

Marrone, M., Schmidt, N.-H., Kossahl, J.,
& Kolbe, L. M. (2011). Creating a
Taxonomy of Corporate Social
Responsibility, Sustainability,
Stakeholders, Environment, Green
IS, and Green IT: A Literature
Review. Proceedings of SIGGreen
Workshop, Sprouts: Working Papers
on Information Systems, 11(7)(2011),
1-14.

Mat Nawi, M. N, Fauzi, M. A., Ting, [. W.
K., Wider, W., & Amaka, G. B.
(2024). Green information
technology and green information
systems: science mapping of present

and future trends. Kybernetes.
https://doi.org/10.1108/K-10-2023-
2139

Matamoros de Luis, M., Argiielles Cruz,
A. J., Uriarte Arcia, A. V., & Yafiez
Marquez, C. (2015). Green

42

ISSN: 2811-2881

Information Technology influence on
car owners’ behavior: Considerations

for their operative support in
collaborative eLearning and social
networks. Computers in Human
Behavior, 51, 792-802.
https://doi.org/10.1016/j.chb.2014.1
1.085

McLaren, T. S., Manatsa, P. R., & Babin,
R. (2010). An inductive classification
scheme for green IT initiatives. /6th
Americas Conference on Information
Systems 2010, AMCIS 2010, 5, 3245—
3255.

Mishra, D., Akman, 1., & Mishra, A.
(2014). Theory of Reasoned Action
application for Green Information
Technology acceptance. Computers
in Human Behavior, 36, 29-40.
https://doi.org/10.1016/j.chb.2014.0
3.030

Molla, A. (2008). GITAM: A Model for
the adoption of Green IT. ACIS 2008

Proceedings - 19th Australasian
Conference on Information Systems,
658-668.

Molla, A. (2009). An International

Comparison of Green IT Diffusion.
International Journal of E-Business

Management, 3(2), 3-23.
https://doi.org/10.3316/ijebm030200
3

Molla, A., Abareshi, A., & Cooper, V.
(2014). Green IT beliefs and pro-
environmental IT practices among IT
professionals. Information
Technology and People, 27(2), 129—
154. https://doi.org/10.1108/ITP-10-
2012-0109

Mouakket, S., & Aboelmaged, M. (2021).
Drivers and outcomes of green
information technology adoption in
service organizations: an evidence
from emerging economy context.
Journal of Science and Technology

Policy Management.
https://doi.org/10.1108/JSTPM-09-
2020-0137

Ogwuegbu, D. A. (2018). Towards
promoting green it culture in Nigeria.
4(6), 13-19.

Ojo, A. O., Raman, M., & Downe, A. G.
(2019). Toward green computing
practices: A Malaysian study of green
belief and  attitude among



A K. Buba & A. A. Jajere

Information Technology
professionals. Journal of Cleaner
Production, 224, 246-255.
https://doi.org/10.1016/j.jclepro.201
9.03.237

Okwara, J. C., Kyari, B. A., Ajayi, O. L.,
& Adesola, C. O. (2020). Social
Media Aid to Teaching and Learning
in the COVID-19 New Normal : A
Case of Nigeria. Journal of Science,
Engineering, Technology  and
Management, 02(04), 32-38.

Oliveira, T., Thomas, M., & Espadanal, M.
(2014). Assessing the determinants of
cloud computing adoption: An
analysis of the manufacturing and
services sectors. Information and

Management,  51(5), 497-510.
https://doi.org/10.1016/j.im.2014.03.
006

Papagiannakis, G., & Lioukas, S. (2012).
Values, attitudes and perceptions of
managers as predictors of corporate

environmental responsiveness.
Journal of Environmental
Management, 100, 41-51.
https://doi.org/10.1016/j.jenvman.20
12.01.023

Park, J., & Ha, S. (2014). Understanding
Consumer Recycling Behavior:

Combining the Theory of Planned
Behavior and the Norm Activation
Model. Family and Consumer
Sciences Research Journal, 42(3),
278-291.
https://doi.org/10.1111/fcsr.12061

Picheny, V., Kim, N. H., & Haftka, R. T.
(2010). Application of bootstrap
method in conservative estimation of
reliability with limited samples.
Structural and  Multidisciplinary
Optimization,  41(2), 205-217.
https://doi.org/10.1007/s00158-009-
0419-8

Pollard, C. E. (2015). Applying the Theory
of Planned Behavior to individual
computer energy saving behavioral
intention and use at work. 2015
Americas Conference on Information
Systems, AMCIS 2015, September.

Przychodzen, W., Gomez-Bezares, F., &
Przychodzen, J. (2018). Green
information technologies practices
and financial performance — The
empirical evidence from German

43

ISSN: 2811-2881

publicly traded companies. Journal
of Cleaner Production, 201, 570—
579.
https://doi.org/10.1016/j.jclepro.201
8.08.081

Riaz, A., Cepel, M., Ferraris, A., Ashfaq,
K., & Rehman, S. U. (2024). Nexus
among green intellectual capital,
green information systems, green
management initiatives and
sustainable performance: a mediated-
moderated perspective. Journal of
Intellectual Capital, 25(2-3), 297-
327. https://doi.org/10.1108/JIC-03-
2023-0063

Rossi, J. S. (2013). Statistical Power
Analysis.

Saleem, A., Anwar, S., Nawaz, T., Fahad,
S., Saud, S., Ur Rahman, T., Khan,
M. N. R., & Nawaz, T. (2025).
Securing a sustainable future: the
climate change threat to agriculture,
food security, and sustainable
development goals. Journal of Umm

Al-Qura  University for Applied
Sciences, 11(3), 595-611.
https://doi.org/10.1007/s43994-024-
00177-3

Santor, D. A., Fethi, 1., & Mclntee, S.-E.
(2020). Restricting Our Consumption
of Material Goods: An Application of
the Theory of Planned Behavior.
Sustainability, 12(3), 800.
https://doi.org/10.3390/su12030800

Sarkis, J., Koo, C., & Watson, R. T. (2013).
Green information systems and
technologies - This generation and
beyond: Introduction to the special
issue. Information Systems Frontiers,

15(5), 695-704.
https://doi.org/10.1007/s10796-013-
9454-5

Schmermbeck, H. (2019). On Making a
Difference: Towards an Integrative
Framework for Green IT and Green
IS Adoption. Proceedings of the 52nd
Hawaii International Conference on

System Sciences, 6.
https://doi.org/10.24251/hicss.2019.
248

Schwartz. (1977). Normative influences on
altruism. Advances in Experimental
Social Psychology, 10(C), 221-279.
https://doi.org/10.1016/S0065-
2601(08)60358-5



A K. Buba & A. A. Jajere

Schwartz, H., & Davis, S. M. (1981).
Matching corporate culture and
business strategy. Organizational
Dynamics, 10(1), 30-48.
https://doi.org/10.1016/0090-
2616(81)90010-3

Scott, M., & Watson, R. (2012). The value
of green IT: A theoretical framework
and exploratory assessment of cloud
computing. 25th Bled EConference -

EDependability:  Reliable  and
Trustworthy EStructures,
EProcesses, EOperations and
EServices for the Future,

Proceedings, 294-308.

Shin, Y. H., Im, J., Jung, S. E., & Severt,
K. (2018). The theory of planned
behavior and the norm activation
model approach to consumer
behavior regarding organic menus.
International Journal of Hospitality
Management, 69(March 2017), 21—
29.
https://doi.org/10.1016/j.ijhm.2017.1
0.011

Singh, M., & Sahu, G. P. (2020). Towards
adoption of Green IS: A literature
review using classification
methodology. International Journal
of  Information Management,
54(October 2019), 102147.
https://doi.org/10.1016/j.ijinfomgt.2
020.102147

Sniehotta, F. F., Presseau, J., & Aratjo-
Soares, V. (2014). Time to retire the
theory of planned behaviour. Health
Psychology  Review, §8(1), 1-7.
https://doi.org/10.1080/17437199.20
13.869710

Steg, L., & de Groot, J. (2010). Explaining
prosocial intentions: Testing causal
relationships in the norm activation
model. British Journal of Social

Psychology, 49(4), 725-743.
https://doi.org/10.1348/014466609X
477745

Streukens, S., Wetzels, M., & Daryanto, A.
(2010). Testing moderating effects in
PLS path models: An illustration of
available procedures. In Handbook of
partial least squares. In Handbook of
Partial Least Squares.

Sujata, M., Khor, K.-S., Ramayah, T., &
Teoh, A. P. (2019). The role of social
media on recycling behaviour.

44

ISSN: 2811-2881

Sustainable Production and
Consumption, 20, 365-374.
https://doi.org/10.1016/j.spc.2019.08
.005

Tushi, B. T., Sedera, D., & Recker, .
(2014). Green IT segment analysis:
An academic literature review. 20th
Americas Conference on Information
Systems, AMCIS 2014, February.

UNEP Report. (2019). United Nations
Environment Programme
FRONTIERS 2018/2019 Emerging
Issues of Environmental Concern. In

United Nations Environment
Programme. https://doi.org/978-92-
807-3553-6

Vom Brocke, J., Watson, R. T., Dwyer, C.,
Elliot, S., & Melville, N. (2013).
Green information systems:
Directives for the IS discipline.
Communications of the Association
for Information Systems, 33(1), 509—
520.

Webb, D., Soutar, G. N., Mazzarol, T., &
Saldaris, P. (2013). Self-
determination theory and consumer
behavioural  change:  Evidence
fromahousehold energy-saving
behaviour  study. Journal of
Environmental Psychology, 35, 59—
66.
https://doi.org/10.1016/j.jenvp.2013.
04.003

Willuweit, L. (2009). Promoting Pro-
Environmental Behavior An
Investigation of the cross-cultural
environmental behavior patterns.
The Case of Abu Dhabi. September.

Yadav, R., & Pathak, G. S. (2016). Young
consumers’ intention towards buying
green products in a developing
nation: Extending the theory of
planned behavior. Journal of Cleaner
Production, 135, 732-739.
https://doi.org/10.1016/j.jclepro.201
6.06.120

Zhang, L., Fan, Y., Zhang, W., & Zhang,
S. (2019). Extending the theory of
planned behavior to explain the
effects of cognitive factors across
different kinds of green products.
Sustainability (Switzerland), 11(15),
1-17.
https://doi.org/10.3390/sul 1154222

Zhang, Y., An, Y., & Wang, Y. (2023).



A K. Buba & A. A. Jajere ISSN: 2811-2881

Evaluation of Green Industry
Innovation Efficiency Based on
Three-Stage DEA Model: A Case
Study of Chinese Information
Technology Industry. Sustainability
(Switzerland), 15(8).
https://doi.org/10.3390/su15086368

Zhang, Y., Wang, Z., & Zhou, G. (2013).
Antecedents of employee electricity
saving behavior in organizations: An
empirical study based on norm
activation model. Energy Policy, 62,
1120-1127.
https://doi.org/10.1016/j.enpol.2013.
07.036

Zhang, Y., Wei, Y., & Zhou, G. (2018).
Promoting firms’ energy-saving
behavior: The role of institutional
pressures, top management support
and financial slack. Energy Policy,

115(January), 230-238.
https://doi.org/10.1016/j.enpol.2018.
01.003

Zhao, H. H., Gao, Q., Wu, Y. P., Wang, Y.,
& Zhu, X. D. (2014). What affects
green consumer behavior in China? A
case study from Qingdao. Journal of
Cleaner Production, 63, 143-151.
https://doi.org/10.1016/j.jclepro.201
3.05.02

45



A K. Buba & A. A. Jajere ISSN: 2811-2881

46



	1.0 INTRODUCTION

