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ABSTRACT

Technological modifications and Global sustainability standards are coupled with the printing and packaging
industry due to its immense pressure raised from society for its persisting environmental footprint. Green reverse
logistics practices act as a green initiative in representing environmental sustainability. Green technology has
now become a pivotal field in achieving carbon neutrality that in turn equalizes the green initiatives. Due to the
limited literature and in bridging the empirical gap the study focuses on probing the relationship between green
technology and its impact on the green practices in the printing and packaging industry in Sri Lanka. The research
employed a single case study, adopted a deductive approach with a quantitative approach under pragmatism
research philosophy It involved a questionnaire that was distributed among the supply chain operations in the
PrintCare group-being one of the main organizations in the printing and packaging industry. The use of SPSS
software for the statistical analysis revealed that there is a strong positive relationship between the adaptation of
green technology and its effect on green reverse logistics practices. In enhancing the originality of the study, the
practical and impactful insights showed new paths that could be followed by the PrintCare Group and the same
could be followed in the Sri Lankan industry and thereby move forward with the global sustainability levels.

Keywords: Green Technology, Green Reverse Logistics Practices, PrintCare Group, Printing and Packaging
Industry.

INTRODUCTION

There is no doubt that the beginning of the 20™ century has opened doors in the field of information technology
in terms of expansion and transition. Thus, the effect on human life is tremendous within the elements of the
production of goods and services along with products and services too (Shahzad et al., 2022). Alongside these
innovations, there is an enhancement in including these digital technologies in the printing industry due to the
environmental challenges (Zhang et al., 2022). One of the significant problems the world has faced today is all
about climate changes, global warming, reduction of ground water level and food supplies. Many scholars over
the decades have researched many sustainable contributions due to the threats it has created upon humans, plants
and animals (Lipiak and Salwin, 2019). Concerning health care issues, international obligations, environmental
policies among the government administrations have led to the development of technological innovation in the
printing industry. Globally, the concerns within the printing industry mainly fall into paper production, energy
consumption, water usage and pollution, generating waste and disposal, carbon footprint and e-waste among the
equipment (The Enterprise World, 2022).

In relation to the Sri Lankan printing industry (SLPI), currently the export market within the commercial printing
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and packaging (P&P) has increased tremendously. Tea cartons, garment tags and labels are the major export
markets. Despite the lack of skilled and knowledgeable labour and import duties, the growth of the printing
industry is high and expected to grow further by 2030 (Wresearch, 2020). The contribution towards Sri Lankan
(SL) exports in P&P has significantly positively impacted on sales. The revenue earned by printers in 2024 is
US $11.3m and is expected to grow at the rate of 1.6% (EDB Sri Lanka, 2025) . However, the major question of
the sustainability of this industry is still unknown. As per the Sri Lankan National Environmental Act NO.47 of
1980 it was the obligation of the top management in the respective organization to ensure that they have adhered
to all the required conservations, protection and rehabilitation of the natural environment of Sri Lanka
(Pathmanandakumar, 2024). However, even after many decades of passing these laws, there are very limited
approaches considered by the printing organizations in SL to mitigate these negative externalities. There is less
or nearly no attention provided to protecting the environment from these activities. In addition to the above, there
is very limited literature pertaining to the application of the Environmental Protection Act in Sri Lanka and
how the industry is aiming to protect while gaining economic benefits.

PrintCare Group (PCG), founded in 1979 has evolved into one of the most respected P&P companies in the
South Asian region. The company is running technological innovations and has created success stories in Asia
with customers on five continents. Sri Lanka being a developing country, PCG, is the colonist for the tea bag
industry in Sri Lanka. Currently PCG is catering to P&P and digital media, with a customer portfolio of apparel,
tea, telecommunication, fast moving consumer goods (FMCGQG), publishing, education and the lottery industry
too. Building a new green factory completely running on renewable energy is one strategy PCG has taken in
creating value in sustainability (PrintCare, 2025). These steps are needed in saving mother earth while building
up for long-term survival in the industry. Balancing economic performance while being responsible for social
and environmental considerations is a must. In achieving sustainability, the presence of innovation is needed
(Alamandi, 2025). Therefore, the PCG needs more green initiatives in their overall operational strategies in a
way of a survival strategy. Since PCG caters more towards P&P, they would encounter adverse effects with the
environment in terms of emissions, resource depletion, waste and changes in the SL regulations. Thus, actioning
upon sustainable developments among green technology and green practices are needed.

In understanding the significance of the study, it was observed that there is a gap existing within the P&P industry
in terms of understanding the impact of green technology (GT) towards the green reverse logistics practices
(GRLP). This would be a new research area in the industry concerned. When PCG identifies the relationship
between GT and the GRPL towards sustainable developments, PCG would be able to improve its operation’s
efficiencies through quality and better formulated mechanisms. Thus, the benefit of the papers will bring
multifaceted benefits to the PGC as well as the overall P&P industry.

The application of GT has contributed majorly to enhancing quality and value while reducing the time of
production Shi et al. (2023). These innovations have positively impacted the efficiency of resources in the P&P
Industry and are focused on meeting the economic compliances, reducing the harm towards the environment and
increasing the effectiveness (Skare & Soriano, 2021). With the last decade the establishment of the GRLP that
initiated in reverse flow of the products returned by the end customer to the original producer, it has opened
doors in understanding the importance in the capability of remanufacturing, recycling, reusing, reducing and
waste disposal. In the view of Adesoga et al. (2024), these adaptations could enhance the overall efficiency of
the industry. However, there are very limited studies that specifically or empirically tested the relationship
between the GT and GRLP. Therefore, the need to understand the relation between these two variables extends
by analyzing the objective of the study. Therefore, the objectives of the study are:

1. To understand the key attributes of GT pertaining to the Printing and Packaging industry in Sri Lanka.
2. To recognize the key elements in the GRLP in the Printing and Packaging industry in Sri Lanka.

3. To understand the impact of GT adaptation on the GRLP in the Printing and Packaging industry in Sri
Lanka.

4. To evaluate the GT strategies adopted in PCG in Sri Lanka to establish effective GRLP.
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The aim of this study is to probe the relationship of the emerging green technologies and its impact of green
reverse logistics in the printing and packaging industry in Sri Lanka: the Case study of PrintCare Group. The
current study also aids in contributing to understanding the initiatives taken by the PrintCare Group in resolving
or minimizing the negative externalities while proposing other mechanisms to be adopted by the P&P industry
in Sri Lanka. However, the contributions of the study could be aimed at utilizing these proposed mechanisms in
other industries too. Thus, the outcome of the study would contribute to many industries in order to save the
environment. In answering the research questions and pursuing the research objectives, the study is outlined by
understanding the theoretical background and the literature in terms of the existing knowledge among the
elements of GT and GRLP, followed by the methodology and the data sources and subsequently it discusses the
results, limitations, implications and the conclusion.

LITERATURE REVIEW

Theoretical Overview of Green Technology

Adopting GT is one of the options to reduce the adverse effects towards the environment while having a
competitive advantage (Awan et al., 2022). It enables developing mechanisms in the P&P industry that results in
very much less negative externalities towards the eco system (Khan et al., 2021). In the view of Ma et al. (2021),
GT is the application, production and exploitation of the process of goods and services, that enables the
organization to level up and be firm upon the results in the reduction of the risk of the environment. However,
Hilkenmeier et al. (2021), argued that these definitions are carried out in different forms in the innovations in
GT as of innovation among the process of the products and non-technological innovations in terms of the
organisational structure and change management. Nevertheless, the aim of adopting GT 1is enriched with
reduction of energy consumption, saving natural resources and preventing pollution, and adopting restructuring
of the organization as green supply chain management, green RL or green marketing (Liao et al., 2020). The
literature of Wang et al. (2019), introduced GT as a process innovation in terms of software or hardware that
contributes positively towards the waste recycling, energy saving and preventing pollution. However, several
studies have pointed out the main reason behind these adaptations have an economic value. The pressure from
the concerned stakeholders, demands of the consumers, legislative pressure from the government, taxations, and
having the competitive advantage (Klein, 2025). Nevertheless, GT improves in environmental performance and
finally towards the excellence in the business and the industry itself (Wu et al., 2020). With the increased
deterioration of the environment and changes in the climate due to enhancing hazardous emission among
sustainability, it has been vitally important in adopting GT and to be answerable to the policies put forward by
authorities (Khan et al., 2021). However, transforming into these adaptations is quite challenging and sometimes
remains very difficult due to uncertainties and financial complexities (Shahzad et al., 2022). From the available
literature, adaptation of GT has been developed in the TAM model theory. As per Davis (1989), the model is
about how far an individual would accept certain technology. The perceived usefulness and perceived ease of
use are the factors as one individual’s subjective capability in performing and one’s ease and the capability in
adopting these applications respectively. However, there are several literatures argued that these factors are
influenced mainly due to cultural, political and social factors (Anser et al., 2020; Schorr, 2023). On the other
hand, Venkatesh and Bala (2008), have developed the TAM model by introducing other components towards the
main factors. Despite these amendments, the highlighted need to integrate GT into the P&P is associated with
the TAM model. GT would lead to green products and the intention and the attitude of going for green initiatives
would definitely increase the revenue of the company (Anser et al., 2020). Thus, the usage of TAM provides
more wisdom of polices of sustainable developments in the global scale. However, it is quite surprising that the
adaptation of GT does not carry any weight on hedonic characteristics. There are no risks associated with these
adaptations. On the flip side, Yoon and Han (2016), argued that it is the norms towards the responsibility of the
environment that would play the vital role in influencing one individual in accepting information technology in
the form of GT.

Key Attributions of Green Technology
The current desires of printing materials have been changed, and it is the requirement of the P&P industry to

understand these changes and cater accordingly. With the introduction of these innovative technologies, the
industry consists of material technological advancements, process technological advancements, facility
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technological advancements and system technological advancements (Amri et al., 2022). Thus, technology keeps
on advancing nimbly and becoming more popular. Most of the printing inks are comprised of volatile solvents
which make the environment hazardous. It was proved that synthetic resins and emissions of volatile organic
compounds (VOC) are not biodegradable (Sabturo & Othman, 2023). Among all with the fluctuations of the
price within that petroleum, the PI has looked at new resources as ink with the formulation of soy protein. In
view of this fact, it was proved that soy ink could be competitively priced and could be used as an alternative for
petroleum-based ink. Due to the reduction of environmental pollution, being more stable at printing and the low
number of VOCs presented, the demand has increased drastically (Sabturo & Othman, 2022). Given its
environmental friendliness, renewable resources, and biodegradability has enhanced the demand tremendously
(Jiang et al., 2015). However, the literature of Benitez et al. (2024), stated that these materials have their own
challenges. Water instability of cellulose paper, limiting the mechanical properties of the materials have limited
this usage. Nevertheless, much research is carried out in improving these challenges (Wang et al., 2019). Among
all biodegradable paper is another substrate used in the P&P industry. These substrates are made from
postconsumer waste. Due to its significant low environmental footprint, reduction in the virgin pulp has enhanced
the demand for these substrates. Another substrate is bio-based paper made from agricultural residues. It also
aids in a circular economy where the materials are recycled and reused (Qualprint, 2025). However, these
mechanisms are often complex or might require expensive pretreatments. This would weaken the cost efficiency
(Jiang et al., 2015).

The P&P industry is known to be grouped as a water intensive industry (Esmaeeli & Sarrafzadeh, 2023).
Moreover, it creates massive amounts of wastewater. Thus, the adaptation of waterless printing has significantly
positively impacted the PI (Park Lane Press Environmentally wise, 2024). This mechanism aids in keeping the
color constant and delivering exceptional accuracy constantly. As per Park Lane Press Environmentally wise
(2024), the environmental impact is very low doe to less water, less energy and the reduction of greenhouse
gases. However, in the literature of Grande-Acosta and Islas-Samperio (2020), it was stated that the expenses of
setting up the process along with the strict temperature tolerance have bought in many questions in the usage of
this process. On the flip side, PrintWiki (2023), stated that this process is still on the infancy stage and yet the
new developments are still in the process of overcoming these challenges. The P&P industry is capable of
harnessing the advantages among these innovative technologies. UV printing and LED UV Curing provide
significant advantages among the traditional ink methods (Zheng et al., 2023). Extremely high-quality printing
and quick turnaround times are some of the advantages of UV printing. In terms of understanding the
environmental progress, it is using less energy than the traditional printing machines. However, one of the
biggest drawbacks is the limited materials. The article of Mendes-Felipe et al. (2023), stated that these expensive
mechanisms would overcome the benefits that occurred through thermal based 3D printing practices. In view of
Eslamian and Eslamian (2021), rainwater harvesting is about a particular technology used in collecting and
storing them with the use of complex techniques such as underwater check dams. In an article of The Green
Lines (2024), it was proved that on average the printing of one paper consumes 1g of ink, 0.011 liters of water
and 1.5 liters of natural gas Therefore one of the technological solutions would be rainwater harvesting,
wastewater usage that aids in as a potential practice to overcome the water scarcity. It is proven that this method
is a long-lasting practice that is simple to install and operate on the P&P industry. Printing companies could have
their own dams or underground tanks to store the rainwater (Abdulla and Al-Shareef 2009). On the other hand,
rainwater harvesting has its own disadvantages, where the quantity of water and the availability depend on
rainfall, storing excessive water could be quite expensive, The P&P industry might have to go through an initial
high cost in providing necessary storage facilities. Therefore, the question of how far the P&P industry is able to
stand up with these expenses is still unanswerable. It is no doubt that the gradual decrease of natural resources
has created a path in finding new materials. Using recycled papers, recycling waste, are some of those inventions
(Yilmaz et al., 2021). However, Kasmani et al. (2012), argue that using recycled paper is somewhat a challenge
since the quality of the print would be negatively affected in terms of the brightness. The increased price on the
energy market and scarcity of resources had compelled the P&P industry in using more energy efficient
equipment and renewable energy use while reducing the emission of CO2 and greenhouse gases (Tan et al.,
2019). The ultimate goal of integrating green technology is to reduce pollution and enhance energy efficiency.

However, as per the literature of Iravani et al. (2017), some challenges in implementing GT are known to be as
high costs in relation to implementations, lack of knowledge and expertise along with human resource, less
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alternative process technology has been lined up. Despite these challenges, the industries are compelled to
embrace GT in avoiding the negative consequences.

Theoretical Aspects of Green Reverse Logistic Practices

Sustainability has become a vital issue in any industry due to environmental awareness, legislation and
globalization of the markets. Therefore, reverse logistics act as a significant contribution in providing sustainable
initiatives. The literature of Nanayakkara et al. (2022), stated that RL could manage the return products more
effectively and aid in achieving the sustainability goals. RL is about collection of used or EOL products and
segregating them into different categories and finally disposing them in an environmentally friendly manner
(Agrawal and Singh, 2019). In the analysis of sustainability Triple Bottom Line Theory of people, planet and
profits (Elkington 1997) is considered as an evaluation of social, economic and environmental performances
(Budak, 2020). These dimensions are ecological as to conserving the natural resources, economical as in driven
towards technological advancements, and enhancing the effectiveness and finally social as in improving the
living conditions of the people. In the literature of Kurbatova et al. (2020), it was proved that GRL could be
known as a tool in managing the issues within the organization and balancing the economy, environment and
social aspects. Thus, it is evident that the GL elements are strengthening the efficiency of the industry. When the
organizations do not use the virgin materials in producing the products that in turn reduces the operational costs.
This provides a positive impact upon the financial performance of the organization (Jayarathna & Lasantha,
2018). When GRL practices are employed within the organization more job opportunities are found. In addition,
when GRLP are practiced, less waste management is recurring the harm created upon the natural environment
(Tundys & Wisniewski, 2023). Thus, the three elements of profit, people and planet is considered and when
practicing GRLP the organizations can gain more reliability. These environmentally friendly industries are
contributing to the enhancements of the economy by being cost effective, in the environment by being a no
polluter, furthermore, in relation to social aspects by being stable in providing environmentally friendly products
(Rakhmangulov et al., 2017).

Key attributions of Green Reverse Logistics Practices

Researchers emphasized the elements in the RL as reuse, repair, remanufacture, recycle and disposal (Pushpamali
et al., 2019). In understanding reuse, it is directly reusing the same product with no repair, and takes only what
is in good condition (Samarasinhe & Haijun, 2019). In the element of repair, it is that when the customer returns
the product due to some breakage, the producer would repair the product. This would involve some cost, and
this method is very operational effective (Ali et al., 2021). However, it is argued, that the product will be of a
lesser quality than the original product (Akdogan & Coskun, 2012). Nevertheless, Samarasinghe and Haijun
(2019), stated that yet the product could be for the same purpose. The next function is remanufacture. The
ultimate purpose of remanufacture is to enhance the quality of the product. Once the producer gets the returned
product, the manufacturer will examine and remove the broken parts and replace them with new parts. On the
flip side Fancello et al. (2017), argue that this process is very complex, and this method is subjected to the product
type. However, Samarasinghe and Haijun (2019), stated that even though some parts are taken out, those
individual parts could be repaired and used for other returned products. Yet the question of quality arises. The
fourth element is recycling. This is where the products or parts are processed in terms of materials and could be
reused in new products (Khor and Udin, 2013). This process would preserve the functionality of the product, and
the original materials would be changed to the prior product. In view of Sun et al. (2022), the literature stated
that in this process the materials go through different stages such as shredding, reprocessing and burning. Finally,
in the element of disposal, this is known to be the last method and once a returned product comes to this stage,
the product or any part of the product cannot be reused. Akdogan and Coskun (2012), stated that this process is
mainly a cost to the organization and only goes under landfilling.

However, in the literature of Pushpamali et al. (2019), it was observed that an organization cannot move forward
with the RL practices at the mere benefit of competitive advantage. Considering the PI, the elements depend on
the particular product. The time, quality and the cost of applying any of these functions should be considered.

Therefore, the authors argue that the adoption of the options should be considered wisely. If not, RL would be a
cost center than a cost benefit. The following figure indicates the cost in line with the different RL options.

Page 1746 .. .
www.rsisinternational.org



INTERNATIONAL JOURNAL OF RESEARCH AND INNOVATION IN SOCIAL SCIENCE (IJRISS)
ISSN No. 2454-6186 | DOI: 10.47772/1JRISS | Volume IX Issue XII December 2025

> NSIS
=

Potential Benefits of RL Practxes

A

Duecl Retsmed

2

i Refurbished ]

\
N

! Fngnanufac tured |

~
-~

T ““Recycled I

-~

= No value added

» Effort Reguared

Figure 1: Reverse Logistics Strategies
Source: (Pushpamali et al., 2019).

Being a machinery intensive industry it is important to adopt this green initiative. Nevertheless, RL practices
should be adopted according to the individual product and process. RL is merely a process of economic, social
and environmental benefits, yet managing the waste effectively would bring positivity within RL
implementations. With the available literature thus, the authors developed the below theoretical framework.

[ TAM Model ] [ Triple Bottom Line ]

/ Green Technology \ / \

Green Reverse Logistics
o Formulation of soy protein
o Sustainable substrates ® Recycle
o Waterless printing e Reuse
o UV printing and LED UV Curing ® Remanufacture
o UV printing and LED UV Curing ® Repair
o Using recycled papers, recycling waste ® Disposal

- / - /

Figure 2: Theoretical Framework

Sustainable development of any organization is stimulated by GT (Ghisetti & Quatraro, 2016). Thus, it is about
identifying the sources which are environmentally friendly and are aiding in industries while creating jobs and
innovative technologies. Therefore, in order to achieve green growth within the P&P industry, it is essential in
investing in innovative GT that becomes the strong foundation for sustainable development. Existing literature
found that RL is an advanced economic, social and environmental strategic decision in achieving sustainable
development. (Alnoor et al., 2019). Remanufacturing is a vital component in sustainable development where is
includes process efficiency and strategic planning. When the goods are recovered from the final customer, a
closed loop supply chain is created. This process is about retrieving the products, replacing the damaged parts,
and recycling them. This process is achieving investment returns. Thus, achieving the closed loop chain is about
reaching sustainable strategy (Shekarian, 2019). Through RL the three issues of sustainability are achieved.
Focusing from the environmental aspect, the industry is able to reduce the harmful substances, while reducing
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the air and water pollution. When the recycling approach is in practice it reduces waste and energy consumption,
in the literature of Meherishi et al. (2019), it has been proved that adopting RL would enable us to move away
from environmental concerns. In the aspect of the social element, more and more job opportunities are created
which is a social issue, thus creating awareness of the moral and social responsibilities in terms of the
environment conservativeness (Aryee & Adaku, 2023). As for economic factors, the performances of RL would
result in enhancing the value recovered from the products, having less investment in inventory while enhancing
sustainability. The results of the literature show that RL has a great input in improving the sustainability of the
P&P industry (Banihashemi et al., 2019). Thus, it is essential in introducing RLP along with the GT and thus
conserve the environment. Therefore, the current study hypothesizes that;

H1: There is a significance effect upon the green reverse logistics practices on the adaptation of green technology
in the printing and packaging industry in Sri Lanka.

HO: There is no significant effect upon the green reverse logistics practices on the adaptation of green technology
in the printing and packaging industry in Sri Lanka.

With the proposed hypotheses the authors derived the conceptual framework shown below.

HI
Green Technology » |  Green Reverse Logistics

Figure 3: Conceptual Framework METHODOLOGY

This chapter shows how the current study is conducted along with the theoretical framework of the research.
Thus, the scientific approach of the study is convinced. In view of Saunders et al. (2019), the research design is
about the overall plan that the author expands in relation to the research questions in laying out the empirical
research. The developed framework consists of philosophy, design or the method of analysis, approach and data
collection along with the approved ethical considerations of the participants.

The reality of the study is to understand the impact of GT adaptation on the GRLP in the P&P industry. The study
starts with the problem of the way the P&P industry has negatively contributed towards the natural environment
and the involvement of GT in reducing the negative externalities. Providing practical and impactful insights
would enhance environmental sustainability of the P&P industry. Therefore, the study follows a pragmatism
philosophy with a deductive approach in which the research is developing the theoretical frameworks at the
beginning of the research while examining the pertaining literature and afterwards formulating the test in
validating the same. Thus, the deductive approach is known to be theory to data approach or top-down reasoning.
Understanding the theoretical framework of the GT and GRL practices with the already established theories and
the test on the available data collected from the PrintCare Group. This is in line with the pragmatism research
philosophy. The developed questionnaire is based upon the above theoretical underpinning (Kaushik & Walsh,
2019).

The Methodological choice is about how the data is collected in research (Haq & Yasin, 2025). The study
employed mono-method quantitative research in examining the relationship between the GT and GRLP, that are
measured numerically and analyzed through statistical techniques. The questionnaire was built with the
applicable theories to enhance the validity and reliability and would be pre-tested. The participants would use
the Likert number between 1-5 where the level of importance is high in 5 and 1- no importance level. The
questionnaire along with the consent form was divided into four main sections. The demographic section, the
adaptation of GT in the PCG, the applicability of GRLP in the PCG, and the impact of GT on the GRLP in the
PCG. The questionnaire was physically distributed in the office premises among the employees of the supply
chain operations in the PrintCare Group. The census method was adopted where the authors are covering the
entire population of the employees under supply chain operations. Thus, all the employees amounting to 20 are
of the target population are incorporated in the study (Stratton, 2023). The single case study strategy was adopted
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while highlighting the supply chain operations in the PCG. The in-depth inquiry of the GT and its impact of the
GRLP enabled the authors in understanding the actual setting (DZzwigot, 2023). The study selected PrintCare
Group purposively since it provides the opportunity in observing and analyzing variables while defining the
actual scenario. The authors ensure that the chosen approach is suitable for nature in the current research
questions and objectives.

The employees of the supply chain operations have different designations and belong to different departments.
They have their own different levels of experience. The demographic details of the respondents are shown below.

Sample Distribution as per the Department

S b A O

Production R&D Sustainability  Logistics

Department Department Department Department

Figure 4: Demographic Distribution -Department wise.

The years of experience against the number of employees.

Years of Experience No of Employees Cumulative %
1 5 25%

2 6 30%

3 4 20%

4 5 25%

Total 20 100%

Table 1: Demographic Distribution-Years of Experience wise.
Data Analysis

The study generated numerical data and is analyzed in obtaining results and deriving towards the conclusions.
The relevant statistical methods were employed in analyzing the data.

In understanding the green technologies and the adaptation of GRL practices, the following tables provides a
clear picture of the perceptions of the employees in the PCG in relation to the elements of the study. It was
revealed that 80% of the employees having have a perceived knowledge of the GT and it was also identified
that only 35% of employees are well aware of the GRL practices where as 55% have not fully apprehended in
terms of GRL practices and finally 10% is aware of GRL yet not fully aware of the benefits it carries towards
the environmental sustainability. This concludes that still the knowledge about GRL practices in Sri Lanka is at
the infancy level and it is the responsibility of the management in highlighting the importance and adopting
these green integrations for the P&P industry in Sri Lanka.
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Perceived knowledge of green reverse logistics

practices Perceived knowledge of green technologies

Less Knowledge 11 55% Less Knowledge 4 20%

Moderate 2 10% Moderate 0 0%

High Knowledge 7 35% High Knowledge 16 80%
20 100% 20 100%

Table 2: Perceived knowledge of green revere logistics practices and green technology.

Reliability and Validity.

Reliability analysis is a vital statistical procedure that aids in evaluating stability, consistency and dependability
among the datasets. With internal consistency it ensures that the set of questions consistently measures the
fundamental concept (Izah et al., 2023). Each factor was measured and evaluated in checking reliability and
validity through Cronbach’s Alpha (Kennedy, 2022). The Table shows that the Cronbach’s alpha was =0.962.
which proved that there is internal consistency since the alpha value is above 0.70, that is acceptable in the

research field.

Scale Reliability Statistics

Cronbach's a

scale | 0.962

Table 3:Cronbach’s Alpha Internal consistency among the items was also calculated.

Item Reliability Statistics

If item dropped

Cronbach's a

Awareness 0.987

Adoption Level 0.943

Reverse Effectiveness | 0.943

Impact Agreement 0.938

Experience Years 0.938

Table 4:Cronbach’s Alpha Element wise

This was further illustrated by Learning (2019), that the coefficient a below .60 is poor reliability, coefficient o
between .60 and .070 as fair reliability and whereas the coefficient a of .70 and .80 is a good reliability.
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Omnibus ANOVA test
Omnibus ANOVA Test
Sum of Squares | df Mean Square | F p
Adoption Level | 17.85 1 17.847 169 <.001
Residuals 1.90 18 0.106
Note. Type 3 sum of squares

Table 5: Omnibus ANOVA Test

The output in the table ANOVA model, showed that adaptation of GT, was statistically significant with (F=169,
p-value= <0.001). Therefore, this was suitable in predicting that adaptation of green technology is significantly
influencing the GRL practices in the printing and packaging industry in Sri Lanka. This was confirmed through
the F value. The calculated F value is 169, which is greater than the critical F =4.41 (1,18), at 0=0.05. Therefore,
the model is fit to predict the relationship of green technologies and green reverse logistics practices of the
printing and packaging industry in Sri Lanka. Hence the study null hypothesis is rejected. Furthermore, it was
concluded that the adaptation of green technology has a significant impact upon the green reverse logistics
practices in the printing and packaging industry in Sri Lanka.

Regression Analysis

Linear regression examination was used in establishing the impact of green technologies upon the green reverse
logistics practices. In view of Cheng 2014, it was observed that the variable being predicted would be the
standard variable, while the variable utilized in the prediction for standard variable are known to be explanatory
variables. This was applied in the study of Daodu and Bhaumik (2024), affiliated with Lincoln University
College while employing the regression analysis. Their methodology supports the regression analysis in the
current study. Thus, the simple linear regression model was employed in determining the effect of GRLP upon
the adaptation GT in the P&P industry in Sri Lanka.

Model Coefficients - Reverse Effectiveness

95% Confidence 95%

Interval Confidence

Interval
Predicto | Estimat | SE Lower | Upper |t P Stand. Lower | Uppe
r e Estimat r
e
Intercept 1.211 0.208 0.77 1.64 5.81 <.00
5 3 9 1

Adoption | 0.736 0.056 0.61 0.85 12.9 <.00 0.951 0.79 1.10
Level 6 7 5 9 1 7

Table 6: Model Coefficients - Reverse Effectiveness

The test results indicated that the correlation coefficient is more than 0.5 which indicates that there is a strong
relationship between GT and GRLP. The relationship is statistically significant. This showed that there is a
strong positive relationship between the variables of adaptation of green technology and the green reverse
logistics practices. Thus, the study rejects the null hypothesis. The standardized coefficient is nearly 1. That in
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turn indicated that with the adaptation of GT, the effectiveness of the GRLP will significantly increase within
the P&P industry in Sri Lanka. Shapiro-Wilk Normality Test

The authors employed the Shapiro-Wilk Normality Test in determining the distribution of the data set.

Normality Test (Shapiro-
Wilk)

Statistic p

0.948 0.339

Table 7: Normality Test (Shapiro-Wilk)

As the tests indicated, the W static is nearly 1. When the value is closer to 1 it is suggested that the data is more
normal. In addition, the p=0.339 (>0.05), thus the study fails to reject the HO, hence data is normally distributed.

In conclusion, the results indicated that there is a strong relationship between the adaptation of green technology
and its impact of the effectiveness in the green reverse logistics practices in the printing and packaging industry
in Sri Lanka. The reliability tests prove that the questionnaire is internally consistent whereas the ANOVA test
along with the regression results indicated a statistically significant and positive impact of the two variables.

DISCUSSION

Based on the results of the tests it was observed that the adaptation of green technology has a significant positive
relationship on the effectiveness of the green reverse logistics practices in the P&P industry in Sri Lanka. It was
observed that when the P&P industry collaborates green technologies the effectiveness of GRLP and the outcome
of those green initiatives is high. The P&P industry is known to be a permeant polluter (Aydemir et al., 2023),
yet the adaptation of green technologies aids in conserving the natural resources and reducing the environmental
degradation (Wang et al., 2019). PCG is not entirely running with solar energy, however, the company was able
to install an industrial solar power system in one factory and was able to save the energy costs substantially. In
view of Dassanayake et al. (2024), it was noted that the organizations have opportunities in utilizing more clearer
and innovative technology in saving energy costs and reducing emissions.

Reverse logistics is aiming at logically solving the distribution of goods from the consumer and back to the
producer. Among the trail of the events, recycling, reusing and managing waste substantially aids in reducing
waste production. If the products of packages are not recycled or reused which are the elements of GRLP, the
waste would be recovered, and the P&P industry is able to create value through waste. From the economic as
well as ecological view, recycling is a major attribute (Zatrochova et al., 2021). However, effective operations
of GRL practices are not possible without the adaptation of green technologies. PCG is currently recycling their
waste at the rate of 86%, where there is still room for innovation. Wastepaper generated within the office
premises, was recycled with the help of the environmental authorities. Further, the adaptation of water treatment
plants and the relevant technologies have been considered as a mitigating step in minimizing the environmental
damage the P&P company is creating through the wastewater (PrintCare, 2025). The acidity of the wastewater
is high in the P&P industry (Aydemir et al., 2023). Thus, recycling contaminated wastewater will substantially
provide positive outcome towards the natural environment.

One of the benefits of using technology in the PP& industry is to be cost effective and environmentally friendly.
Creation of soy-based inks, UV curable inks and water-based inks are mostly used by the P&P industry due to
the lesser emission of volatile organic compounds (VOCs). The adaptation of energy efficient techniques is
coming through green technology (Batet et al., 2023). Safe disposal of these inks is essential in following the
GRL practices. PCG is currently using eco-friendly ink that in turn reduces the environmental impact. Yet more
environmentally friendly substrates, inks and other materials are designed with the use of green technologies that
in turn positively impact the effectiveness of the GRLP.

In contrast to the above, green technology has its own limitations. Despite the fact that, sustainable technological
changes are impacting positively towards the natural environment yet overcoming the barriers are a must
(Soderholm, 2020). However, overcoming these challenges involves societal, political. organizational, and
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economic dimensions (Markard et al., 2012). Above all there is a vast knowledge gap among the employees in
the P&P industry in terms of GRL. This is merely due to the fact that GRL is still at the infancy level in Sri
Lanka. Reverse logistics is an inseparable part in green reverse logistics. This mainly deals with recycling,
reusing, remanufacturing, repairing and proper disposal. Thus, sustainable development through green
technology is essential toward environmental sustainability.

CONCLUSION

The study was carried out with the purpose of probing the relationship of emerging green technologies and its
impact on GRL practices in the P&P industry in Sri Lanka. It was observed that green technology is essential
in the P&P industry to gain the effectiveness of the GRL practices, in the years to come. This is about gaining a
competitive advantage not only towards the economic aspect of the industry but towards the ecological and
societal dimensions too. This in turn open doors in being ethical towards the employees and the community as
well. Environmental sustainability is strategically achievable if the industry is willing to think and work
ecologically. PCG is trying to move the business towards ecology not only due to the laws and regulations
enforced, but to be in line with the corporate culture in terms of the code of ethics within the industry. With the
above analyzed data it was derived that there is a significant positive relationship of GT on the effectiveness of
GRL practices in the P&P industry in Sri Lanka. However, the knowledge about the GRL practices and how it
contributes towards the environmental sustainability is still at the infancy level. The implementation of GRL is
contributing positively towards the natural environment, yet the adaptation of GT is essential to grasp the best
of GRL. The results presented in the study, can help the P&P industry and other industries at the national level.
This can also move towards helping the Ministry of Environmental affairs in Sri Lanka in creating reports on
the state as how industries could establish GRL practices and enhance its effectiveness through GT. It was
observed that the knowledge in terms of GRL is yet to be perceived, where training should be conducted through
the higher management in making sure the employees know the value of green implementations. Government
intervention is needed in providing suitable schemes for loans and other financial incentives where the industry
could adopt these GT in their premises. The organizations could also invest upon tracking devices on GRL
systems and other conservational projects by following green technology.

Future directions in the area of GRL and GT, in exploring the practicality of deeper analysis in GRL and GT and
how the industry has employed these mechanisms in large, small and medium P&P companies, is a must . There
is currently lack of studies and publications in addressing the GRL and its impact upon the P&P industries and
how GT enables in enhancing the effectiveness of GRL practices. The amalgamation of GT in the P&P industry
would deliver consistent and excellent services while ensuring the precision at every stage of the company
through an increasingly green technological driven world.

Data Availability

The primary data employed in this research was gathered via a structured questionnaire developed to obtain
insights on emergent green technologies and reverse logistics practices. All participants provided informed
consent prior completing the questionnaire, thus voluntary participation and compliance with ethical research
norms. The data could be obtained upon reasonable request from the corresponding author, contingent upon
confidentiality agreements and institutional regulations.
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