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Keywords: points will not only flourish research work but will also motivate industrialists,
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practices. Data were collected through a closed-ended questionnaire from the

Company image

Energy efficiency top-level management of apparel sector SMEs from Pakistan and analysis has
Energy management been made through PLS-SEM. Findings indicated that leaders from the SME
Internet of things (IoT) sector are inclined toward renewable energy sources, energy management, and
Non-energy benefits its impact on the company's goodwill.
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INTRODUCTION

Studies since past three decades have focused intensively upon energy consumption on economic
growth. Similarly, several studies have also tried to uncover the linkage between energy consumption,
economic growth of the country & increase of CO2 emission (Salahuddin & Gow, 2019). Thus empirical
findings from all over the globe also inferred that effective energy management systems may prevent
a significant amount of energy along with bills and hazardous emissions. Energy-efficient mechanisms
are a need of every industry, especially for manufacturing industries (Sajjad et al., 2023). Therefore,
researchers all over the globe are interested in studying vibrant energy management practices. The surge
in research work focused on energy-efficient operations has been witnessed across the globe which
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resulted in the energy efficiency of process industries. Especially with the emergence of IoT (Internet of
things), energy management became better in the times of industrial revolution 4.0 (Ahmad et al., 2020;
Sajjad et al., 2023).

However, most of the time companies are considering economic benefits as the base of decision-
making for energy consumption and savings. Similar is the case of Asian markets where there is no
direct incentive to implement energy management protocols. Especially, there is a requirement for valid
reasons and arguments that are proficient to justify the linkage between energy management & firms’
sustainability. Moreover, lacking realistic models concerning emerging economies is also diminishing
the motivation of industrialists to adopt energy management practices (Qamar Zia et al., 2022). Last but
not least the major concern on the Asian side is to diminish the emission of CO2 rather than economic
development. The concern is based on recently highlighted issues of environmental degradation and
human health (Fernando & Hor, 2017). Although most South- Asian countries use coal and hydel power
as the source of energy production. Pakistan produces 66.5% of its electricity through using coal and hydel
sources although the gap between energy produced and energy demands is getting expanded with time.
Thus, to bridge this gap South-Asian countries are required to pay deep concern to energy management.
One of the best ways of doing this is by focusing on renewable energy sources (Abbas et al., 2018).

Energy management is also perceived as an important tool for energy efficiency that leads to the
sustainable development of manufacturing firms. Energy efficiency has also been discussed in several
studies as the most significant cost-effective method to preserve environmental degradation (Fernando
& Hor, 2017). However, almost all of the South-Asian countries failed to provide electricity to the entire
of their population except the Maldives. Although rest of the countries are also trying to curb carbon
emissions and electrify their entire population. Pakistan has set no important goals to deal with current
problems (Abbas et al., 2018; Naveed et al. 2022). Energy efficiency has been believed as one of the most
important measures for the increase of industrial competitiveness that may also aid climate mitigation.
However, companies are still feeling reluctant in implementing energy efficiency measures are not
been adopted effectively. Although better knowledge of non-energy benefits may alter the thinking of
decision-makers and may make them adopt energy efficiency measures that were looked non-profitable
previously (Cagno et al., 2019).

Research Gap

Several studies highlighted that the popularity of energy efficiency is on the increasing side. However,
most of the studies in this vein are based on developed sides of the world (Fernando & Hor, 2017). Ahmad
et al (2020) conducted a study on barriers, drivers, and non-energy benefits with special consideration to
the iron and steel industries. However there is a need for systematic and thorough quantitative analysis
of each aspect separately through collecting detailed primary data.

Theoretical Framework

The formulation of this study has been grounded on the theme that increase in economic growth
resulted in increased consumption of natural resources (Adejumo, 2020). The study by Ahmad et al
(2020) highlighted that there are several non-energy benefits of using efficient energy management.
Although benefits that are on top of the list are the increase in the lifetime of equipment, improved
temperature control, and improved company’s image. Although company’s image is not highlighted
by Ahmad et al (2020), Klemke-Pitek and Majchrzak (2022) and Pusnik et al (2016), etc. Therefore,
it is difficult to diminish the importance of the company’s image as the non-energy benefit of energy
management. However, in Asia, the concern is towards CO2 reduction (Fernando & Hor, 2017), although
there are some top-ranked nonenergy benefits. Therefore, to understand the significance of energy
management for attaining non-energy benefits (Ahmad et al., 2020), there is a need to relate the concept
of energy efficiency to non-energy benefits. These methods will not only motivate entrepreneurs but also
industrialists especially from small-scale and less energy-intensive industries (Fernando & Hor, 2017), to
capitalize on energy management practices in Pakistan. Moreover, referring to Shrouf et al (2014), it is
also beneficial to take advantage of IoT, which may flourish the process of energy management and leads
to an increase in energy efficiency.
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Hence this study is one of the premier ones that is directed towards non-energy benefits of the
energy management process & thus has mass significance for practitioners as well as academicians and
researchers. Research may enforce better policy-making by governing bodies that may force industrialists
and entrepreneurs to implement better & effective energy management systems. These implementations
may provide major non-energy benefits, i.e., other than CO2 reduction and energy benefits. However, it
is one of the premier and initial studies on energy-related SMEs from Pakistan and therefore based only
on the company’s image as the main dependent variable.

Energy Improved

Management Energy Efficiency —9 Company’s Image

Figure 1. Research Model

LITERATURE REVIEW

Energy management and energy policies are also considered as the major areas of interest in Pakistan.
However, governmental policies for energy management & conservation also vary and are found to be less
integrated since the independence of the country (Ahmad et al., 2020). Although studies using modern
models predicted that renewable sources of energy are best for Pakistan. Findings indicated that wind
is the best source of renewable energy followed by hydro, solar, biomass & geothermal forms of energy.
These preferences are based on a comparative analysis of important forces e.g., environmental, economic,
technical, and socio-political, etc (Ahmad et al., 2020).

On the other hand, the system of energy management also provides several benefits to production
firms (Shrouf & Miragliotta, 2015). Thus, the terminology of energy management is quite popular (Ahmad
et al., 2020) and has various advantages for the production sector (Shrouf & Miragliotta, 2015). There
are various non-energy benefits of energy management systems such as reduced emission of CO2 &
reduced waste etc (Nehler & Rasmussen, 2016). Similarly has been indicated by Cagno et al (2019), that
the concept of energy efficiency management is in the infancy stage although it has several potential
non-energy benefits for consumers as well as production plants.

Energy Management Practices with Energy Efficiency

The Energy Management process is much more fruitful for production firms as it leads to energy
efficiency in production sector. In fact, there is a positive relationship between energy management
practices in energy efficiency (Fernando & Hor, 2017). The use of daylight or inverter systems to increase
energy efficiency might be effective energy efficiency (Lee & Cheng, 2016).

» H1A: There is a relationship between energy management in and attaining of energy efficiency

Energy Efficiency with Improved Company Image

Sustainable corporate behavior is largely dependent upon energy efficiency. Energy efficiency is the
main driver of future global competitiveness. It's true as the production sector is the main consumer
of primary energy and consumes around 37% of the world’s primary energy. Energy efficiency is one
of the top agendas for corporates with one of the major examples is ISO 15001 standard (May et al.,
2015). Shrouf and Miragliotta (2015) highlighted that the use of an efficient energy management system
resulted in a decrease in cost & also resulted in a good reputation for the company. Similar was the
findings of Fernando and Hor (2017), energy efficiency not only resulted in the reduction of cost but also
produced a favorable impact on a firm’s image. However according to one of the latest studies increase
in the reputation of the firm is based upon thorough compliance with governmental and international
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environmental protocols. These compliances are also rooted into energy saving and energy efficiency &
through these company may attain several non-energy benefits. Among these benefits firm’s image is
perceived as the top-ranked benefit (Haiyun et al., 2021).

» H2A: There is a relationship between energy efficiency in and improved company image

» H3A: Energy Efficiency mediates between energy management and improved company’s image of
SMEs.

Internet of Things (IoT) with Energy Efficiency

Information on energy usage is mandatory to optimize energy efficiency and therefore there is a need
to understand the overall level of energy consumption in the factory (May et al., 2015). The use of IoT
is highly significant for energy management which will aid in energy efficiency and provide significant
benefits in the age of industrial revolution 4.0 (Shrouf et al., 2014). However, energy management
practices may be hampered due to a lack of understanding of energy consumption behavior (Shrouf &
Miragliotta, 2015). However, performance indicators are the benchmarks that may highlight whether the
performance of the system is working effectively to attain the targets or not (May et al., 2015). Therefore,
legitimate to highlight IoT, which is significantly important to deal with the issue of lack of understanding
of energy consumption behavior as well as to optimize energy efficiency in factories (Akhtar et al., 2020;
Shrouf et al., 2014). Thus, legitimate to believe that innovative energy management practices are also
important for energy saving and energy efficiency (Shrouf & Miragliotta, 2015).

» H4A: IoT at moderates the relationship between energy management and energy efficiency.

METHODOLOGY

Research methodology is the part or section of the study in which discusses methods applied in the
study along with the logic behind the selection of these methods (Kothari, 2004). Thus, legitimate to
declare research methodology as the tool that is used to increase readers' knowledge about the elements
used in the study (Onwuegbuzie & Leech, 2005). Thus, Sekaran and Bougie (2016) use two different
sections, i.e., research design and sampling design to elaborate on research methods and the logic of their
use.

Research Design

The purpose of the research is correlational and it is based on non-contrived study settings with a
moderate level of researcher interference & field experiment (Sekaran & Bougie, 2016). Moreover, the
study aims to motivate entrepreneurs and industrialists to move towards energy efficiency (Fernando &
Hor, 2017), by highlighting non-energy benefits (Ahmad et al., 2020; Klemke-Pitek & Majchrzak, 2022).
Therefore, the philosophy of the study is an epistemology that is the philosophy of knowledge and is used
to indicate what IS knowledge. (Saunders et al., 2007). The philosophical stance that is required to attach
research philosophy with the data collection technique (Assalahi, 2015 & Zukauskas et al., 2018) is Post-
Positivism. The stance is useable with both qualitative & quantitative designs (Clark, 1998 & Zukauskas
et al., 2018). However, most of the time post-positivism is associated with quantitative research designs
(Syed & McLean, 2021). The research strategy is a survey, the research approach is deductive and the time
horizon is cross-sectional (Saunders et al., 2007).

Sampling Design

The Sampling Design for this study follows Fernando and Hor (2017), to select top management
personnel of SMEs from major cities of Pakistan as used in qualitative research. However, this study does
not limit data collection on the basis of the number of employees. Although ISO accreditation and well use
of solar systems as a source of renewable energy are the major criteria for the inclusion of the company in
the population. Moreover, the total number of SMEs that are fulfilling these two criteria are very low thus
the data has been collected from 100 respondents. Most of the selected firms and respondents are from
Punjab province while Sind lies in the second number in terms of selected firms as well as respondents.
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Research Instrument

The questionnaire was used as the research instrument in several studies by Nehler and Rasmussen
(2016) and Zhang et al (2015). Although the adopted version of the questionnaire was used specifically
to gauge the impact of energy efficiency by Fernando and Hor (2017). Therefore research instrument for
this study is also a closed-ended questionnaire based on Likert scaling. The questionnaire is a hybrid of
several studies like Fernando and Hor (2017) and Zhang et al (2015), etc. Sola and Mota (2020), is used
to develop research elements for energy management & energy efficiency. Fernando and Hor (2017)
along with Sola and Mota (2020) used to develop research elements for energy efficiency. Indication of
Purwania et al (2020), is used to develop elements of IoT. Fernando and Hor (2017) and Hasan et al (2021)
are used to develop research elements for a company’s image and IoT.

Statistical Testing

The research highlighted that Structural Equation Modeling (SEM), is the most preferred way of data
analysis of business research problems. The relevance became substantiated when the research model is
accompanied by latent variables. SEM is based on two models, i.e., the inner (measurement) model and
the outer (structural) model (Wong, 2013). The inner model is plotted to reflect the relationship between
major variables of the research while the purpose of the outer model is to highlight the association of
indicators with their respective constructs (Zia et al., 2023).

On the other side PLS-SEM is perceived as the best source of implementation too in comparison to
Co-variance-based SEM & Web-Based SEM. The postulate is effective as the use of PLS-SEM provides
us several advantages like dealing with small samples, lack of understanding about model specification
or theoretical framework, etc (Wong, 2013). On the other side, PLS-SEM also used to highlight vibrant
paths in the outer model along with the other forms of required & interrelated effects (Vijayabanu &
Arunkumar, 2018).
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Figure 2. Outer Loading (CFA)

Figure 2 is embossed to indicate the reliability value for each of the indicators which are known as
outer loading. The indicator is similar to factor loading & thus, potent to legitimize the use of indicators
in the research process (Afthanorhan, 2013). Although no element with a value lesser than 0.6 must be
retained and elements having values from 0.60 to 0.70 are permitted to be included in the model if the
inclusion does not harm convergent criteria associated with the model (Sander & Teh, 2014). However,
for the legitimate inclusion of an element, it must yield a value of 0.70 or above to reflect positively upon
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the overall research model (Sander & Teh, 2014). Hence on the bases of figure 3, no element may be
eliminated from the model as every element has an outer loading of 0.70 or above except one in energy
management (EM). Although the value of the EM1 is more than 0.60 and hence there is no need for
deletion.

Table 1
Construct Reliability and Convergent Validity

Construct Cronbach's alpha Composite reliability (rho_a) Composite reliability (rho_c) Average variance extracted (AVE)

EE 0.854 0.860 0.896 0.633
EM 0.764 0.774 0.841 0.515
ICl 0.798 0.804 0.861 0.553
ul 0.815 0.849 0.862 0.513

Table 1 is positioned to indicate construct reliability & convergent validity. According to Hair et al

(2017), the combination of composite reliability and average variance extracted (AVE) is used to highlight
convergent validity. Although AVE with values of 0.5 or above is sufficient to reflect convergent validity
(Yaacob et al., 2021). On the other side Cronbach’s Alpha, Goldstein rho & composite Reliability are also
used to highlight construct reliability. According to Vijayabanu and Arunkumar (2018), the minimum
acceptable value for Cronbach’s alpha is 0.6 while the minimum value for Composite reliability is 0.7.
However, Table 2 shows that the model does not have any issue with construct reliability & convergence
as all the reliability indicators including composite reliability have values that are more than 0.60. On the
other hand AVE for all the variables is also higher than 0.50 and hence legitimate to reflect that table 1 is
also effective to reflect convergent validity.

Table 2
Discriminant Validity (HTMT-Ratio)

EE EM ICI ul Ul x EM
EE
EM 0.675
ICI 0582  0.680
ul 0.403 0.479 0.580

UIxEM 0.069  0.087 0.056  0.058

Table 2 is used to reflect discriminant validity. The tool used is known as Heterotrait-Monotrait Ratio
which is perceived as best for determining discriminant validity. The maximum value that is legitimized
to assure discriminant validity is 0.85 and above this value, no value can determine discriminant validity
(Hairetal.,2017). Therefore, itis optimal to indicate that table 2 is effectively highlighting the discriminant
validity as there is no value at any of the junctions that is equal to or greater than 0.85.

Table 3
Predictive Accuracy (Coefficient of Determination)

R-square R-square adjusted
EE 0.544 0.538
ICI 0.530 0.529

Table 3 is plotted to reflect quality criteria through predictive accuracy. That is termed as the coefficient

of determination and with appropriate values, it is the measure of the appropriateness of structural
and measurement models (Purwanto et al., 2020). Wong (2013), indicated that 0.25 is the lowest value
that may assure predictive accuracy that is the change that 1% change in the predictor variable may
bring to the outcome variable(s). However, greater values of the criteria are preferred as 0.75 is treated
as substantial and 0.5 is moderate. Hence, table 3 it is valid to indicate that model has the predictive
accuracy as the coefficient of determination is moderate for each of the cases tested for the model fitness.
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Figure 3. Path Coefficient

Table 4 and Figure 3 are used to indicate the path coefficient to reflect the impact of variables on each
other. Along with table 3 and table 5, it is part of inferential statistics (Silaparasetti et al., 2017). Two
major criteria need to be fulfilled for the legitimization of the impact of the variable, i.e., t-statistical
value and p-value. The minimum value of t-stats that may reflect the impact is 1.97 and the maximum
p-value that may assure the impact is 0.05 (Hair et al., 2017). Both of these criteria need to be fulfilled to
ensure the impact of the variable over the other (Hair et al., 2017). Hence in light of Table 4 and Figure 4,
it is optimal to reflect that there is a definite impact of energy management practices in SMEs on energy
efficiency and energy efficiency over the improvement of the company’s image.

Table 4
Path Coefficient
Original sample (O)  Sample mean (M) Standard deviation (STDEV) T statistics ((O/STDEV|) P values
EE-> ICI 0.264 0.265 0.057 4.662 0.000
EM -> EE 0.498 0.499 0.048 10.461 0.000
EM->ICI 0.395 0.398 0.059 6.739 0.000
Ul -> EE 0.166 0.172 0.047 3.562 0.000
Ul x EM -> EE 0.064 0.066 0.032 2.001 0.045
Table 5

Specific Indirect Effects

Original sample (O) Sample mean (M) Standard deviation (STDEV) T statistics ((O/STDEV|) P values

SRR 0017 0.018 0.009 1.799 0072
EM -> EE -> ICl 0.131 0.133 0.032 4.070 0.000
Ul -> EE -> [CI 0.044 0.046 0.018 2.466 0014

Table 5 is also a form of path coefficient. The purpose is to reflect indirect effects that are specific
indirect effects (mediation). However, the criteria for the assurance of impact is the same i.e., t-statistical
value and p-value with the same brackets mentioned by Hair et al (2017). Hence, legitimate to declare
that energy efficiency is an effective mediator for two relationships, i.e., in the relationship between
energy management and improved company’s image and the Internet of things and improved company’s
image.
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Table 6

Hypotheses Assessment Summary
There is no relationship of energy management in SMEs and energy efficiency in the firm. Rejected
There is no relationship between energy efficiency in SMEs on improved company’s image Rejected

Energy Efficiency does not mediate the relationship between energy management and

improvement of company’s image of SMEs. Rejected

The Internet of things does not moderate the relationship of energy management practices
in SMEs of Pakistan and energy efficiency

CONCLUSION & DISCUSSION

The findings of the study highlighted that the management of SMEs is also inclined towards the use of
energy management processes to attain energy efficiency. Therefore, the claims of Cagno et al (2019) and
Shrouf and Miragliotta (2015), are found to be true that energy efficiency is well-known terminology and
has several advantages. Moreover, energy management is also found to be a potent predictor of energy
efficiency and therefore the study is consistent with Fernando and Hor (2017) and Lee (2015). Although
according to the findings of the survey energy efficiency is found to be efficient for increasing of firm’s
goodwill and image, therefore findings are also consistent with Haiyun et al (2021); Fernando and Hor
(2017) and Shrouf and Miragliotta (2015). Last but not least IoT is also found to be a potent moderator of
energy management practices and energy efficiency in apparel sector SMEs. Thus, legitimate to reflect
that findings of the study are also found to be parallel with Akhtar et al. (2020); Shrouf et al. (2014) and
Shrouf and Miragliotta (2015).

Rejected

Policy Implications

The findings of the study can motivate entrepreneurs as well as entrepreneurs to follow energy
management practices. Therefore, considering these impacts governments may impose some sections on
production sector SMEs to use renewable energy sources. Similar was reflected by Chen et al (2014) and
Rafique and Rehman (2017). Moreover, through considering the study entrepreneurs from the apparel
sector may also develop organizational policies to use renewable energy sources for energy management.
This is also aligned with the indication of business models indicated by Amer and Daim (2010).

Area for Future Studies

This study is one of the initial ones that focus on the energy management system of SMEs for the
apparel sector to trace the linkage between energy management practices and the improvement of the
company’s Image. Rear studies conducted on energy management practices with reference of South-East
Asia. Thus the framework and methodology of this study may be used by other researchers to conduct
further research on the non-energy benefits of the energy management process in the SME sector.
Similarly, further studies might be conducted with the moderation of any other variable.
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