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ABSTRACT

The manufacturing industries have a significant role in responding to
environmental concerns that are becoming increasingly serious. To attain sustainable
development goals, manufacturing enterprises must obtain a competitive advantage,
and one way to achieve it is through green knowledge sharing and green product
innovation.

Drawing on the indirect research streams of the Resource-Based View and
Knowledge-Based View of the firm, as well as Social Exchange theories, this study
examines the impact of green knowledge-sharing practices on green product
innovation. Additionally, it explores the mediating effects of absorptive capacity and
innovation climate between green knowledge sharing and green product innovation.
Data was collected through a quantitative field survey conducted among 642 small
and medium-sized enterprises in the developing country’s context. The measurement
and structural model were evaluated using SEM Smart-PLS.3.0. The findings provide
valuable insights for firms, policymakers, practitioners, and managers seeking to
enhance green knowledge-sharing practices, reduce industrial waste, and gain a
competitive advantage. Regarding the theoretical contribution to the authors'
knowledge, this study represents a pioneering effort to investigate the direct and
indirect relationships between green knowledge-sharing practices and green product
innovation, through absorptive capacity, innovation climate, and customer
involvement, within a unified model. In general, practitioners and managers are
recommended to implement green knowledge-sharing practices to attain a
competitive advantage.



ABSTRAKT

Vv

problémy zivotniho prostiedi. K dosazeni cili udrzitelného rozvoje musi vyrobni
podniky ziskat konkuren¢ni vyhodu a jednim ze zptsob, jak ji dosdhnout, je sdileni
zelenych znalosti a zeleych produktovych inovac.

Tato studie se odvolava na nepiim vyzkumn proudy pohledu zalozeného na zdrojich,
pohledu na znalostni firmu a teorie socidlni vymény a zkouma vliv postupt sdileni
zelenych znalosti na inovace zelenych produktt. Kromé toho zkouma zprostiedkujici
ucinky absorpéni kapacity a inovacniho klimatu mezi sdilenim zelenych znalosti a
zelenych produktovych inovaci. Data byla shromdzdéna prostiednictvim
kvantitativniho terénniho Setieni provedeného mezi 642 viceodvétvovymi vyrobnimi
podniky v kontextu rozvojové zem¢. Méteni a strukturdlni model byla vyhodnoceny
pomoci SEM Smart-PLS. Zjisténi nabizi cenné poznatky pro firmy, tvirce politik,
odborniky z praxe a manazery, jejichz cilem je zlepSit postupy sdileni zelenych
znalosti, snizit primyslovy odpad a ziskat konkuren¢ni vyhodu. Co se tyce
teoretického pfinosu k poznani autorli, tato studie predstavuje prikopnické usili
zkoumat pifimé a nepiimé vztahy mezi postupy sdileni zelenych znalosti a
konkuren¢ni vyhodou prosttednictvim absorpéni kapacity, inovaéniho klimatu a
zapojeni zakaznikl v rdmci jednotného modelu. Obecné se doporucuje, aby odbornici
z praxe a manazefi zavadéli pratiky sdileni zelenych znalosti za uc¢elem dosazeni
konkuren¢ni vyhody.

Vi
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1 INTRODUCTION

Global attention has been increasingly directed towards the Sustainable
Development Goals (SDGs) since 1987, following the introduction of sustainable
development, with a notable emphasis from developed countries on addressing the
scarcity of natural resources (Hajian & Kashani, 2021). In response to these concerns,
manufacturing firms have started to prioritize "greenness,” concentrating on adapting
to environmental conditions and conserving resources (Rehman et al., 2024). Now a
days the enactment of green practices is fundamental for businesses directing to
minimize the negative effects of climate change and other environmental issues;
therefore, forward-thinking manufacturing firms are more likely to incorporate
sustainable practices into their business operations (Roberts et al., 2022). Alongside
this shift, the conception of green product innovation emphasizes the significance of
new product development and the strategic management of resource flows across
organisational borders to improve innovation performance and attain competitive
advantage (Qiu et al., 2020). Accordingly, organisations are embracing practices like
green knowledge sharing (GKS), absorptive capacity (AC), innovation climate (IC),
customer involvement (CI), and green product innovation to enhance performance
and deliver lasting results for the firms’ competitiveness.

In developing countries, manufacturing firms are important for economic growth,
substantially contributing to job creation, poverty alleviation, and industrial expansion
(Qiu et al., 2020). However, many manufacturing firms frequently operate under
significant constraints, such as restricted resources, outdated technology, inadequate
institutional backing, and high market instability. In such challangeing environments,
survival and long-term growth depend on building and maintaining a competitive
advantage in difficult environments (Gomez-Trujillo et al., 2024). Traditional sources
of competitiveness, such as low-cost labor and access to natural resources, are
becoming insufficient in today's global market due to increasing competition,
environmental concerns, and evolving consumer preferences. Consequently, the
attention has been redirected towards knowledge-based strategies, especially green
knowledge sharing (GKS), as a way to improve both economic performance and
environmental sustainability. Knowledge sharing has been a cornerstone of
organizational development and competitiveness for a long time (Zhang et al., 2025).
Moreover, as industry 4.0 to reach its full potential, the use of advanced technologies



requires companies to continuously learn, exchange green knowledge, and improve
their ability to absorb new information (Hashem, 2024).

The present study is motivated by the need to explore the impact of sharing green
knowledge on the sustainable productivity of manufacturing firms in the framework
of developing economies. As a developing economy, Pakistan's manufacturing sector
plays asignificant role, contributing substantially to its national GDP and employment
generation, thus serving as a basis for sustainable economic growth (Humayun et al.,
2025). However, manufacturing firms operate within a context characterized by
demanding environmental concerns, such as pollution, dwindling resources, and the
detrimental effects of climate change. These environmental challenges faced by
society directly impact the manufacturing firm, and examining the role of green
knowledge sharing in addressing these concerns provides valued insights (Alketbi &
Ahmad, 2024). Accordingly, this study purposes to check the effect of GKS on the
green product innovation of SMEs in developing countries. Absorptive capacity,
innovation climate, and customer involvement will help to improve product
Innovation to attain competitiveness. Moreover, Pakistan has implemented a range of
environmental protocols and procedures to encourage viable practices in various
areas, such as manufacturing and analyzing the impact of green knowledge sharing
on competitive advantage via green product innovation can offer valuable perceptions
into the usefulness of these strategies and facilitate the development of more targeted
and impactful interventions.

Building on this context, this study utilises the Resource-Based View (RBV),
Knowledge-Based View (KBV), and Social Exchange Theory (SET) to explain how
Pakistani manufacturing firms can obtain sustainable competitive advantage through
green knowledge sharing and innovation. From the RBV perspective, intangible assets
such as absorptive capacity, innovation climate, and green knowledge are valued, rare,
inimitable, and non-substitutable, making them crucial for creating competitiveness
in environments with limited resources (Akhtar et al., 2024). Complementarily, the
KBV highlights knowledge as a strategic resource, reinforcing the idea that successful
green knowledge sharing within and beyond organisational boundaries enables
companies to improve innovation, operational efficiency, and the dynamic
capabilities required to address environmental challenges (Jalil et al., 2025). In
addition to this, Social Exchange theory emphasizes the significance of reciprocal
relationships in promoting collaboration, with customer participation and employee
enthusiasm for green practices reinforced by trust and mutual benefits (Zhou et al.,
2024). Together, these perspectives collectively offer a comprehensive understanding
of how green knowledge sharing, facilitated by customer engagement and an enabling



Innovation environment, can boost green product innovation and ultimately yield a
sustainable competitive edge for manufacturers in Pakistan.

For this, the structure of the thesis will be as follows: 1) Introduction, 2) Theoretical
Framework, 3) Motivation, Research Question & Objectives, 4) Methodology, 5)
Results, 6) Discussion and Implementations, 7) Conclusion.

2 THEORETICAL FRAMEWORK

This chapter consists of four main headings, including theoretical distinction, green
practice implementation, research background, an explanation of basic terms,
underpinning theories, and hypotheses development.

2.1 Context of the study: Developed and Developing Economies and
the Significance of SMEs

Developing countries and developed countries have a lot of things in common. They
share basic features that show how they are connected to each other in the world we
live in today. Developing countries and developed countries are linked in ways, within
our current global system (Narteh, 2008). We live in a time when the whole world is
connected. Countries that are rich and countries that are poor are all part of trade.
They are all linked to each other through trade networks, supply chains that cross
borders and the flow of money, people and technology from one country to another.
The World Trade Organization and the International Monetary Fund are like teams
that help countries work together. The World Trade Organization and the International
Monetary Fund make sure that countries follow the rules when they trade with each
other. The World Trade Organization and the International Monetary Fund also help
keep the money system stable. Countries, at stages of development are part of the
World Trade Organization and the International Monetary Fund (Wouters & Odermatt,
2014). Global challenges like climate change, public health crises, food insecurity and
digital transformation affect poor countries in different ways. Research shows that
sustainable development is crucial. It is a goal that the United Nations outlined in the
Sustainable Development Goals or SDGs. These challenges hit countries at levels.
(Gyimah et al., 2025). These goals apply to all nations, regardless of economic
standing (United Nations, 2023). There are a lot of problems that affect every country.



Inequality is one of them. Environmental decline is another issue. Then there are shifts.
These problems are not just limited to developing nations. They also affect nations.
So both developed and developing nations have to deal with the kinds of challenges,
in the twenty-first century. The thing is, these problems do not fit into development
categories. Inequality and environmental decline and demographic shifts are issues
that every nation has to think about (Gyimah et al., 2025).

Governments in places are working on similar things to make peoples lives better and
to help them have what they need. A lot of countries are trying to make their people
smarter and healthier by spending money on schools, hospitals, computers and jobs.
Even countries with a lot of money are changing how they take care of people and
how they teach kids because they are dealing with problems like getting older
machines doing jobs and people moving to new places. Governments are doing this
to improve capital and social welfare, which is very important, for human capital and
social welfare. Human capital and social welfare are things that governments care
about so they are working hard to make them better (Behera & Sethi, 2022). Similarly
many developing countries are now using policy ideas and digital governance systems
to quickly improve how well their institutions work and how they provide services
(Behera & Sethi, 2022). There are still differences in peoples lives when it comes to
things like money and where they live. Some people like those from families or certain
ethnic groups have a really tough time. Women also face a lot of problems. The place
where you live can make a difference too. These problems affect communities, like
poor people, women and people, from different ethnic backgrounds in many ways.
Marginalized groups have to deal with a lot of issues because of their class, gender,
ethnic background and location (Jetten et al., 2021). People have been looking at this
stuff. They found out that the difference between how much money people make and
how much wealth they have is getting bigger in a lot of countries that are already
pretty well off. This is interesting because it goes against what we thought, which is
that the problem of people not having the amount of money is mostly something that
happens in places that are not as developed as others. The thing is, income and wealth
disparities are actually getting worse, in developed countries, which is challenging
our idea that inequality is mostly something that happens in less developed places
(Chancel et al., 2022).

Developed countries and developing countries have some things in common.. There
are still big differences between them. These differences are very noticeable when we
look at the economy the government and technology. Developed countries usually
have economies that are based on different things, like knowledge and new ideas.



They are also very good at making things. Have strong rules to follow. Additionally
they have good roads, internet and other important systems that help everything run
smoothly. Developed countries like these have a lot of things that developing
countries do not have. The economy in developed countries is very strong. This is
because they have a lot of knowledge and they are very productive. They also have
rules and regulations that everyone follows. Developed countries have physical things
like roads and they also have good digital things, like the internet (Moran, 2006).
Countries with a lot of money tend to have an economy and more money per person.
They also have stable banks and can handle money problems better. The pandemic
that happened in the 2020s showed that rich countries and poor countries are very
different when it comes to handling money problems and taking care of peoples health.
Rich countries like the United States and Germany have a lot of money to spend on
helping people. Poor countries do not have as much money to spend on healthcare and
other important things. The pandemic was a test for countries and it showed that rich
countries have better systems in place to handle big problems. The 2020s pandemic
was a difficult time for many countries and it showed that countries with a lot of
money like the United States have more power to help their people than countries,
with less money (Clift, 2025). Furthermore rich countries are good at research and
development. They have innovative systems and use a lot of green technology. This
puts them ahead in the worlds move to digital economies (Singh et al., 2023).
Conversely many developing countries still have problems. These problems include:
not having kinds of industries, relying too much on exporting basic goods, like raw
materials, having weak governments, and not having good enough roads and buildings.
(Kenny, 2003). Some countries are growing fast. Using new technology. Their
progress is not the same everywhere.They are trying to make people less poor. Things
like climate disasters fights between countries and changes in the world market can
stop them. Climate disasters can hurt their progress. Fights between countries can
make it hard to make plans. Changes, in the world market can affect how much they
can sell (YUSUF & OLUWAYEMI, 2025). Social protection systems are not very
good at helping people because the organizations that run them are weak. They do not
have a lot of money. Also some people have good internet and know how to use
computers but others do not have good internet and do not know how to use computers.
This makes a difference in peoples lives around the world. Social protection systems
are supposed to help people. They are not doing a very good job because of these
problems. The digital divide is an issue and it is making social protection systems
even weaker because some people have access to broadband and are good, with
technology but social protection systems are not using this to their advantage (Drori,
2010).



Developed countries are working hard to grow through ideas and make sure they do
not hurt the climate. They also want to make sure their economies can handle times.
On the hand many developing countries are still trying to achieve simple things like
getting good education to more people. They want to make their healthcare services
better fix their roads and buildings and help people who're extremely poor.
Developing countries are really focused on these development goals, such as
increasing access, to quality education and improving healthcare services. They also
want to upgrade their infrastructure and reduce poverty (Srinivas & Sutz, 2008). The
difference between poor countries is getting smaller. Some countries that are not very
rich are becoming important in the world economy. At the time wealthy countries are
having trouble growing and making sure everyone is treated fairly. They are also
struggling to protect the environment. Nowadays people who study development are
looking at things in a way. They want to know if a country is really making progress.
To do this they look at how people are getting along with each other if the country is
taking care of the environment and if the government is working well. They do not
just look at how money people are making. Development is about more than money
it is, about development and how countries are developing (Polasky et al., 2015).
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Figure 1: Publication trend of SMEs growth (source: (Fajarika et al., 2024))
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2.1.1 Importance of SMEs

SMEs are really important for the economy. They help create jobs and give people
money to live on. SMEs also help make sure we have many different types of
industries and they come up with new technologies. SMEs make up a huge part of
businesses. About 90 percent. And they give more than half of the jobs to people all
around the world. This shows how important SMEs are for making sure everyone has
a fair chance and that we can keep developing in a way that is good, for the planet (Tu
et al., 2025). SMEs are really important in countries that are still growing and
developing. They are like the backbone of the businesses that are not owned by the
government. SMEs are a source of money for a lot of people, in these countries
(Amoah et al., 2022). SMEs can really help the economy by getting more people to
start their own businesses. This makes the market more competitive which is a thing.
SMEs also help people come up with ideas and products which is called innovation.
By doing all these things SMEs can help the economy get back on track and stay stable
for a time. SMEs are important, for restructuring and long-term stability
(Wonglimpiyarat, 2015).

SMEs are usually defined in different ways depending on the country or region. To
figure out what makes a company SMEs people look at things like how employees it
has how much money it makes each year and what kind of assets it owns. Sometimes
they also consider what is typical for that industry. Even though there is no one way



to define SMEs these things help tell them apart from big companies. Small and
medium-sized enterprises are different from enterprises because of how they operate
how they are managed and how they get the money they need to run their business.
SMEs have a smaller scale of operation a simpler management structure and less
access to money, from investors and markets compared to large enterprises (Gyimah
et al., 2025). The European Commission says that Small and Medium Enterprises or
SMEs are businesses that have than 250 employees. Small and Medium Enterprises
also have to have revenues that are not more than 50 million euros. SMEs have to
have a balance sheet value that is not more than 43 million euros.. In developing
economies the way they define SMEs is usually based on what their countrys
industries are, like and what their government wants to focus on (Dorrucci et al.,
2009).

In Pakistan the SMEs Development Authority, also known as SMEDA says that Small
and Medium Enterprises or SMEs are businesses that have no than 250 people
working for them. These SMEs also have to follow rules about how much money they
can make in a year and how much they can invest. The SMEs Development Authority,
SMEDA is very clear, about what it means to be an SMEs (Matloob et al., 2023). The
criteria for medium enterprises are made more specific by looking at the differences
between different types of businesses. This is because the amount of money needed
the number of workers required and market conditions are not the same for
manufacturing, services, agriculture and trade. The definitions of SMEs are very
important for making policies helping people get access to financial services and
setting up rules to support SMEs. The Government of Pakistan wants to help SMEs
in Pakistan do better become more formal and export products through the SMEDA
organization and the rules that go along, with it so they can be a bigger part of regional
and global trade networks (ud Din et al., 2023).
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Figure 3. A heuristic model of importance of SMEs (Source: (Coldwell et al., 2022))

SMEs do many different things. They sell products on a small scale. These businesses
also process food and other products from farms. Some are stores where people can
buy things. Others help move goods from one place to another, which is called
logistics. Many use computers and technology to provide services. Some offer
services like law, medicine or consulting. These businesses are important, for the
economy. They create jobs. Help communities grow (Boter & Lundstrom, 2005).
SMEs are really good at changing and being flexible. This helps them to react fast to
what's happening in the market and what people want to buy. Often SMEs are the first
to come up with ideas for small groups of people and solutions that work well in
specific areas. The importance of SMEs, in areas that rely on knowledge is becoming
more and more clear (Narteh, 2008). They are playing a role in digital change using
new technologies and creating innovation. This is happening because they work with
universities and research institutions (ud Din et al., 2023).

SMEs have a big effect on people. They help make sure everyone gets a share of
money and they help the local area grow. In places that're not very developed, SMEs
help make things more equal between cities and countryside by giving people jobs in
areas that are not right in the city. SMEs also often give women and young people a
chance to start their own businesses, which helps everyone work together and makes
people smarter and more skilled. SMEs are really good, for people (World Bank,



2023). Despite their SMEs often face big problems. These problems include not being
able to get money not having the right technology and having to follow many rules.
They are also at risk when the economy is not doing well. These businesses need to
overcome these problems to succeed. The problems are like roadblocks that stop them
from growing. They need to find ways to get the money they need. They also need to
have the tools and technology to compete. (Akhtar et al., 2024). To make the most of
their impact, on development it is crucial to give policy support. We also need to use
technologies. The financial sector needs to be changed. Consistent policy support,
digital technologies and a restructured financial sector are key.

2.1.2 Socioeconomic impact of SMEs

medium-sized enterprises are really important for the economy and society these
days. They do a lot of things in many areas. For example they make a difference in
the gross domestic product they create a lot of jobs and they help with changes in the
economy. If you look at the world you will see that small and medium-sized
enterprises make up about 90 percent of all businesses. They also give jobs to 70
percent of all workers and they contribute about 50 percent to the gross domestic
product of the world. This shows that small and medium-sized enterprises have a lot
of power in both poor countries. SMEs are very important, for everyone (ud Din et
al., 2023). This big impact shows that SMEs play a role. They are not just helping out.
Are actually leading the way in making economies grow. They create jobs. Help keep
things stable when the economy is going through tough times.

SMEs are really important for economies. In Pakistan and other countries like it SMEs
play a part in the economy. Some recent studies show that SMEs in Pakistan make up
40 percent of the countrys total economy. They also give jobs to than 70-80 percent
of the people who do not work in agriculture.. They make about 25-31 percent of the
total money the country gets from exporting things. SMEs are very important, for
Pakistan. They help the country in many ways (Shaikh, 2025). SMEs are really
Important for the economy in areas where big companies do not have a lot of presence.
SMEs help spread opportunities to places outside of cities and the formal economy.
They bring together millions of entrepreneurs, artisans and service providers which's
a big deal for Small and medium enterprises. SMEs are good, at doing this because
they can operate in different areas (Abisuga-Oyekunle & Fillis, 2017).

SMEs do a lot to help the economy as a whole. SMEs also play an important role in
dealing with big social and economic problems that affect the structure of our society.
SMEs are essential, to addressing these issues and making things better (Amoah et al.,
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2022). SMEs create different kinds of jobs. This is really important when a lot of
people do not have jobs and there are not formal jobs available. SMEs usually hire
people, women and other groups that have a tough time getting jobs at higher rates
than big companies do. This helps to reduce the number of people who're poor and
makes society more fair for small businesses and the people who work for SMEs.
SMEs are very good at helping people who need jobs and small businesses are
important for creating jobs, for people who work for businesses (Matloob et al., 2023).
They work in both countryside and city outskirts areas. They help make regional
growth fair. These businesses help reduce differences, between areas. They boost
businesses and help them grow. Big companies might ignore these businesses
otherwise. (Choi et al., 2021).

SME are really good, at changing with the times. This means they can deal with things
that happen in the market. Because of this SMEs have become very important in the
economy we have today. SMEs are able to do this. That is why they are doing so well
(Varga, 2021). Larger companies usually have a time changing when things like what
customers want getting goods and new technology change. This is different for
businesses. They can change quickly. SMEs can come up with ideas that help their
local area. They can also work with businesses from around the world. This helps their
countrys economy have kinds of businesses. SMEs are good, at adjusting, which helps
them work well with companies and helps their countrys economy. (Alexanian et al.,
2024). SMEs really important in countries that are still developing. SMEs help these
countries become more industrialized by bringing in businesses that were not formally
part of the economy. This means SMEs can make these countries more productive
and help them grow in ways. SMEs do this by making businesses a part of the formal
economic system, which is a big deal for productivity growth and, for SMEs
themselves (Bano & Shaikh, 2024).

These SMEs struggle with these institutional and operational issues. They find it hard
to get the funding they need. They also struggle with workers who do not have the
skills. The rules and regulations can be tough for them to follow. They are also, at risk
when the economy changes. Small to sized enterprises want to grow but find it hard
(Stiglitz, 2015). These barriers can really slow down growth. Limit expansion. This
shows that public policies are needed to help improve market access. They should
also make it cheaper to do transactions and support innovation ecosystems. The World
Bank in the year 2023 and the World Economic Forum in the year 2026 have said that
it is very important to help medium enterprises or SMEs by giving them better access
to money and banking building up their digital infrastructure and teaching them new
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skills. This will allow SMEs to do their part in making the world a better place and
helping the global economy grow. SMEs need to be able to do these things so they
can play a role in sustainable development and global economic integration. The
World Bank and the World Economic Forum think that helping SMEs is a priority
because SMEs are very important, for the economy (Matloob et al., 2023).

2.1.3 Competitiveness among SMES and large enterprises

Small businesses and sized businesses have to be creative with the resources they
have. They need to find ways to compete with businesses. Small businesses and sized
businesses are important, for the economy. They create jobs. Small businesses and
sized businesses help the economy grow (Kersten et al., 2017). Investing in research,
marketing or new technology gets harder for them because of their size but being
small has its advantages. They can move quickly and easily. This means they can
respond fast to changes in demand or new chances. Big companies can dominate
markets because they are efficient and big. Smaller firms on the hand often succeed
by focusing on specific areas. They provide services and build strong relationships,
with their customers. By doing smaller firms can still achieve success. They
concentrate on what they do and serve their customers well. Smaller firms rely on
their customer connections (Offenberg, 2009). In Pakistan and other developing
nations small businesses and sized enterprises face a lot of extra problems. They do
not have infrastructure. They also do not get help from institutions. There are also
rules and regulations that make it hard for businesses and medium-sized enterprises
to compete with other companies and grow. Small businesses and sized enterprises,
in these countries have to deal with these issues every day (Ahmad et al., 2022; Ali et
al., 2024).

SMEs are really important for the economy to grow. They play a role in helping the
country make more money even though SMEs have a lot of problems to deal with.
SMEs are still, at the heart of plans to make the economy stronger (Naradda Gamage
et al., 2020). SMEs create jobs they promote economic growth and they strengthen
resilience during periods of economic instability. Supporting SMEs in Pakistan is
really important for promoting inclusive development reducing poverty and
encouraging innovation in Pakistan. Small and medium enterprises are very
important, for the people of Pakistan (Kamran et al., 2023). Governments and
financial institutions can really help medium sized businesses or SMES become more
competitive and integrate into global value chains. They can do this by making it
easier for SMEs to get the money they need get the training and use the latest

12



technology. SMEs are very important for a countrys growth. They help connect the
formal and informal parts of the economy. This is a deal because SMEs contribute to
development that is good for the long term and that is sustainable. SMEs play an
Important role, in helping a country grow in a dynamic way (Sultana et al., 2022).

2.2 Green Practice Implementation in Developed and Developing
Countries

In places where the economy's really strong the performance of GKS and GPI is
closely tied to the systems that are already, in place. These systems have good digital
infrastructure a lot of people working together to do research and strong rules to make
sure everything runs smoothly. The GKS and GPI performance is connected to these
systems because they have been built up over time. The GKS and GPI rely on these
established systems to work well (Banerjee, 2025). These countries have things in
place to make new ideas work. They bring together schools, research places,
businesses and government groups. The World Economic Forum says that rich
countries stay competitive because they have systems that work together. These
systems help turn research into businesses protect ideas and make it easy for people
to share knowledge with each other. The World Economic Forum says this. These
countries also spend a lot of money on research and development have rules and make
sure everyone follows the law, which helps new ideas happen. This helps countries
come up with things and stay ahead. The World Economic Forum thinks that is
important for countries to keep growing.

Sweden, Finland and Switzerland are always at the top when it comes to how countries
use knowledge to grow their economies. These countries have made a commitment to
spend money on research and development for a time. They also use strategies and
make sure their workers have the skills they need. This means Sweden, Finland and
Switzerland can use the scientific discoveries to help them make decisions about
industry and plan, for the future of their economies (AHUCHAOGU et al., 2025). The
companys innovation is really strong. This is clear from the patents they have the high
number of people with university degrees and the advanced technology they export.
In places like this a company does well because it is innovative. This means the
company needs to get better at what it does use technology and make sure its workers
are skilled. The companys innovation is the key, to its success.
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The Global Competitiveness Index is something that the World Economic Forum
made. It helps us see that being competitive is not simple. The Global
Competitiveness Index looks at things like how good the institutions are, the
infrastructure and if the economy is stable. It also looks at peoples health, education,
how the banks and financial systems work, how big the market is and if people can
innovate. In countries being competitive is more about things, like what people know
having internet and working together on new ideas instead of just having a lot of
resources. The Global Competitiveness Index shows that these countries usually focus
on working and coming up with new ideas to grow their economy, where people can
be more productive and create value (Buka, 2024).

Conversely many developing countries face problems that hurt their knowledge
systems and peace. Countries with problems like instability, weak leaders, internal
conflicts and not enough security usually score low on the Global Peace Index. For
example the 2024 Global Peace Index report shows a growing gap between the least
peaceful countries. The 25 countries that are the peaceful have become 7.5% less
peaceful since 2008. These countries really need to work on peace. The knowledge
systems in these countries also suffer because of this. Countries need to focus on being
more peaceful. Peace is important, for a countrys growth and development (Banerjee,
2025). Significant economic problems happen when peace declines. This is because
unstable situations interrupt the flow of goods making it hard for businesses to
operate. It also discourages investors from putting money into the country. Tourism
suffers as people do not want to visit places that're not safe. Furthermore the
government has to spend more on security and less on things like schools, hospitals
and infrastructure. These changes in spending priorities can have long-term effects on
the countrys development. The lack of peace hurts the economy in ways including
declines, in foreign direct investment and increased security expenditures.

The deterioration of peace and institutional stability in emerging nations not only
impedes economic performance but also exacerbates poverty, inequality, and social
disintegration (Adenle et al., 2023). Private sector development is really tough in
places that're not very strong. This is because medium sized businesses or SMEs have
a hard time getting the money they need. SMEs also have to deal with rules that're not
clear and a market that is hard to get into. Because of this many developing countries
are still at a point where they are trying to grow by using things like cheap labor,
natural resources and low costs. In this point of development countries try to beat each
other by having a lot of workers who do not need skills a lot of natural resources and
low costs, for making things. While these things might help countries grow a bit in
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the short term they do not usually lead to real change that lasts, which is the kind of
change that comes from new ideas and innovation or what we call innovation-driven
change and this is what private sector development and SMEs need to really make a
difference.

According to Yerimpasheva et al. (2024), the GCI framework says we should move
from having natural resources to being more efficient and growing through new ideas.
To make this happen we need to invest in education, vocational training, digital
infrastructure, better governance and research institutions. We need to make investors
feel confident and support entrepreneurs. This also means we need to strengthen the
rule of law improve regulations and have political stability. Regions that are still
developing can improve productivity by joining global value chains through
technology and knowledge sharing. They can adopt technologies and learn from
others to upgrade their productivity. This will help them grow and become more
competitive. We should focus on GCI framework and growth through innovation. The
GCI framework and innovation are key to success. Growth, through innovation needs
GCI framework. The discrepancy between developed and developing economies, as
measured by GKS, GPI, and competitiveness, is predominantly propelled by
variations in institutional development, peace and stability, and the capacity to
innovate. However, the developmental path is not static. By making ongoing changes,
investing in people, and improving their institutions, developing countries can slowly
move towards growth that is driven by efficiency and innovation (Banerjee, 2025).
This will reduce the difference in competitiveness and improve long-term social and
economic stability.

2.3 “Pakistan” a developing nation

Pakistan is like other developing countries. It is an example for studying
sustainability issues in fast-growing markets. Pakistan has a population of over 240
million people. Its economy is worth around USD 340 billion. The countrys economy
mainly depends on farming and making things that do not add much value. Pakistan
also has a lot of people with a population growth rate. Many people in Pakistan are
very poor. There is also a gap between the rich and the poor. The countrys economy
Is not very diverse. It faces challenges in terms of sustainability. These issues make
Pakistan a great place to study sustainability. The countrys experiences can help
developing nations. Pakistans situation is not unique. It is very representative. Many
countries face challenges. So studying Pakistan can provide insights. It can help find
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solutions to sustainability issues. The countrys development is crucial for the region.
Pakistans growth will have an impact, on the world. The world is watching Pakistans
progress. It is a country to study (Raza & Khan, 2025). The country also has some
problems. The roads and buildings are not very good. There is not electricity and a lot
of people work in jobs that are not official. All of these things together make it hard,
for companies, small and medium-sized companies to make money and use clean
technologies and sustainable practices. Development and taking care of the
environment are also affected by these issues. The countrys development and
environmental progress are slowed down by these problems (Zehra et al., 2025).

Pakistans environmental problems are very serious. Need a closer look. The countrys
air and water are very polluted because of growth cities expanding, wasting energy
and not following environmental rules. This makes Pakistan one of the countries most
affected by climate change. Bad air is causing more people to get heart diseases. This
IS putting a lot of pressure on the healthcare system, which is already struggling. The
environmental and health issues are getting worse. So there is international pressure,
on Pakistan to meet the Sustainable Development Goals, to get climate finance and to
meet the environmental standards of global markets and development partners.
Pakistan needs to address these issues to protect its people and environment (Butt,
2021). Pakistan is in a place where South Asia, Central Asia and the Middle East all
meet. This location of Pakistan and the fact that Pakistan has capabilities and a strong
military plus Pakistan relies on money sent from other countries especially with big
projects like the China-Pakistan Economic Corridor, which is also known as CPEC
all affect what Pakistan thinks is important and what Pakistan wants to achieve with
its policies. The CPEC is a deal for Pakistan. Pakistans nuclear capabilities and
military power are important, to Pakistan. Pakistan needs to think about all these
things when Pakistan makes its policies (Malik, 2025). Despite its features Pakistan
still deals with usual development problems that many growing economies face.
These problems are especially tough when trying to balance growing the economy
with saving the environment. Pakistan faces these issues, like other countries. The
countrys economy and environment are important. Balancing growth and
environmental conservation is a big challenge (Malik, 2025).

The Pakistani government wants big companies and small businesses to do things
that're good for the environment. They have been telling them to do this for a while.
Even though some companies are not very good, at it the government still thinks it is
an idea. The Pakistani government believes that all businesses, no matter how big or
small should try to be more environmentally friendly. This means that the Pakistani
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government is pushing for manufacturers and small to medium-sized businesses to
use environmentally sustainable practices (Munir & Watts, 2025). Big companies
usually have the money, technology and organization they need to use clean
technologies and follow environmental rules. Medium sized enterprises or SMEs are
really important to Pakistans industry but SMEs have a lot of problems. SMEs do not
have money to borrow they do not have enough technical knowledge and they do not
get enough help from institutions. This is an issue for SMEs in Pakistan. SMEs are
very important, to Pakistans sector but SMEs need more help to deal with these
problems (Malik, 2025). The Small and Medium Enterprises Development Authority,
which is also known as SMEDA helps Medium Enterprises by providing energy
efficiency training and technical advisory services. They also have the Energy Desk
and self-assessment tools like ESPIRE. These tools are really helpful for Medium
Enterprises because they help Small and Medium Enterprises find ways to save money
and energy. The Small and Medium Enterprises Development Authority does all this
work, within the rules of Pakistan the rules made by the Pakistan Environmental
Protection Act of 1997 and the National Environmental Quality Standards (Nadeem
& Hameed, 2008).

Big companies usually have systems that help them follow the rules. Smaller
companies like SMEs often have a hard time with this. The reason is that SMEs do
not have knowledge about the rules they do not have a lot of money and they do not
have good ways to make sure people are following the rules. SMEs have to deal with
a lot of things. Following the rules is really important for SMEs. SMEs need to find a
way to make following the rules easier, for SMEs (Gupta et al., 2017). As a result
SMEDA helps medium-sized enterprises (SMEs) through energy management
initiatives, performance contracting models and partnerships with Energy Service
Companies. This assistance plays a role in enabling SMEs to improve regulatory
compliance increase operational efficiency and move towards environmental
sustainability. However for green practices to really take hold in Pakistans SME sector
more than just regulations are needed (Nadeem & Hameed, 2008).

2.4 Traditional knowledge sharing approach VS green knowledge
sharing in developing countries’ SMEs

In the past the way small and medium-sized businesses shared knowledge was
pretty simple. They really wanted to do three things with the knowledge they shared.
Medium-sized businesses wanted to make their operations more efficient. They also
wanted to cut costs (Zhou, 2016). People also tried to find ways to get products to the
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market faster. In some places like medium-sized enterprises in Pakistan, where they
do not have a lot of resources the companies shared knowledge in a simple way mostly
by talking about what they learned from their experience with the products. The
companies in Pakistan shared this knowledge, about products to help each other
(Sherani et al., 2023). The world is. People are thinking more about the environment
and being sustainable. This means that companies have to be more open and share
information with each other. They have to work to make sure they are doing things in
a way that is good for the planet. The way companies think about sharing information
has changed a lot. Before they just shared information. Now they have to use it to
make their businesses better and more productive. This includes thinking about how
their actions affect the environment. If they do not do this they will not be able to
compete with companies. Sustainability and knowledge sharing are very important,
for businesses now (Babayev & Balajayeva, 2023).

Traditional knowledge systems have helped create a kind of evolution. We call this
way of sharing information reen knowledge sharing. The main goal of this project is
to make, spread, combine and use again the knowledge that's about taking care of the
environment. Traditional knowledge systems and reen knowledge sharing are very
important, for this. Reen knowledge sharing is focused on learning about the
environment and what we can do to protect it (Ul-Durar et al., 2023). This covers a
lot of things like designing things in a way that's good for the earth making things in
a cleaner way reducing waste keeping track of carbon looking at models of the circular
economy and using renewable energy. The Green Knowledge System is different
from sharing information because it is directly connected to making the earth a better
place and measuring how well we are doing that. If we look at what's happening in
the world from 2023 to 2025 we can see that the Green Knowledge System helps
people be more creative in a green way come up with new eco-friendly ideas and
make products that are better for the environment. The Green Knowledge System is
really good, at helping us with creativity, eco-innovation and making earth friendly
products (Fadillah et al., 2025). This includes things like pollution using resources in
a better way and making products that are good for the environment. The good things
about Green Knowledge Strategies are really increased when companies have Green
Knowledge Strategies, systems that train people, about the environment and leaders
who think sustainability is important (Varpahovskis, 2022). A study on medium-sized
manufacturing businesses in Pakistan found that using GKS with green innovation
and data-driven decision making really affects how environmental strategy leads to
sustainable results.

18



Sharing green knowledge among different departments supply chain partners and top-
level management is crucial for achieving real sustainability benefits. When
environmental information is not shared properly or is scattered it limits the potential
for eco-innovation and supply chain coordination. The study showed that GKS and
green innovation practices can help businesses make decisions that support
sustainability. Environmental awareness needs to be shared across all levels of a
company and its supply chain to make an impact. This can help businesses become
more eco-friendly and improve their supply chain operations. GKS and data-driven
decision making are key, to achieving outcomes through environmental strategy. The
findings of the study highlight the importance of integrating GKS with innovation
practices. It also shows that data-driven decision making processes can lead to
sustainability results. Businesses can benefit from sharing awareness and coordinating
with their supply chain partners. This can lead to eco-innovative and sustainable
practices (Awuah-Gyawu et al., 2025). Studies from South Asia, Southeast Asia and
Sub-Saharan Africa show that having a system to manage green knowledge is really
helpful. This system includes things like GKS getting knowledge and using green
knowledge. When we have this kind of system it helps us come up with ideas for
technology that are good for the earth and it also helps us stay ahead of others for a
long time. The green knowledge systems and the whole process of getting and using
knowledge are very important, for this. So having a green knowledge management
system that includes GKS getting green knowledge and using green knowledge is very
useful (Alexanian et al., 2024). These results show a change in the way we manage
knowledge. We are moving away from using the same systems for all situations. We
are now using special green knowledge frameworks. These frameworks try to balance
environmental goals and economic goals at the same time. Businesses are
progressively acknowledging that cultivating sustainability capabilities necessitates
knowledge-based resources and formal institutional support rather than casual
interactions (Bhardwaj et al., 2023).

It is shown by research that green knowledge management helps medium-sized
businesses. This is because green knowledge management encourages businesses to
come up with friendly ideas. These ideas include making products and finding new
green ways to do things. The research, planned for 2024-2025 shows that going green
helps businesses make money and reduces their impact on the environment. GKS
helps businesses change the way they work to be more sustainable. It does this by
encouraging green product innovation, green process innovation and sustainable
business model transformation. This means businesses can make a profit while also
being good for the planet. The term financial and environmental performance of
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SMEs improves as a result. GKS is good, for both businesses and the environment.
(Shahzad et al., 2021). Research, including a study by Shahbaz et al. (2025), says that
Pakistani medium-sized businesses should make it easy for people to learn about
being green. They can do this by starting groups where people can share ideas about
taking care of the environment. These groups can be, like clubs where people who
care about the earth can meet and talk. They can also have workshops where suppliers
and customers can learn about things. There are websites that compare how green
different companies are and these can be very helpful. Pakistani medium-sized
businesses can also make websites where people can go to learn about being
sustainable. The main idea is to make sure people have a way to learn about taking
care of the environment. Pakistani medium-sized businesses want to make sure that
people are not just relying on what they already know but are learning new things
about being green. Nasir et al. (2024), The research showed that sharing knowledge
Is good for small and medium sized businesses. It helps them do better when it comes
to being sustainable. This is especially true when companies work together on projects
and do research with their teams. Just knowing about the environment does not mean
that a company will automatically be more sustainable. To really make a difference
companies need to make a plan and use the knowledge they have to come up with
ideas and make changes. Green knowledge sharing is important, for this. It helps
companies make green products and be more sustainable (Fadillah et al., 2025).

Additional theoretical viewpoints support this assertion from the perspectives of the
resource-based view (RBV). Natural resource-based view (NRBV), green knowledge
functions as a strategic, intangible resource that can produce a sustained competitive
advantage if itis valuable, rare, non-imitable, and organizationally embedded (Narteh,
2008). The knowledge based view says that companies are like places where people
store knowledge. This view also says that a companys ability to do well in the future
depends on how the company uses knowledge and puts it into action. When we talk
about sustainability, Green Knowledge Management System or GKS for short is an
ability that helps small and medium sized companies or SMEs find problems that can
hurt the environment. GKS helps SMEs find market opportunities that are good, for
the environment and change the way they do things to be more sustainable. GKS is
important for SMEs to be sustainable (Varpahovskis, 2022).

This change is really important for medium-sized businesses in Pakistan that make
things to sell to other countries, like clothes, shoes and food products. These
businesses, in Pakistan need to change the way they work so they can sell more of
these things like textiles, leather goods and agro-processing to countries (Fadillah et
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al., 2025). These days companies have to follow rules to protect the environment.
They need to tell people how carbon they are emitting and follow special rules called
Environmental, Social and Governance or ESG reporting. This is necessary for
companies to be part of supply chains. Companies used to think that being good for
the environment was something that made them special.. Now companies think that
taking care of the environment is just something they have to do. So GKS is changing
from something that just helps companies to something that's really important for
them to survive. This is because there are many rules, about the environment that
companies have to follow to stay in business. GKS is becoming a part of what
companies do not just something extra (Ma et al., 2025).

There are things that can help. Pakistani Small and Medium Enterprises still have a
lot of problems. Many Pakistani Small and Medium Enterprises have trouble getting
money from people who care about the environment they do not get training on how
to be kind, to the environment and they do not have good enough computers and
internet to work properly. Pakistani Small and Medium Enterprises need these things
to do better. Pakistani Small and Medium Enterprises are important. They need help
with environmentally friendly financing and digital infrastructure (Ma et al., 2025).
To make Green Knowledge Sharing successful organizations need to put money into
managing their people in a way that's good for the environment. They also need to
make sure their leaders are committed to Green Knowledge Sharing. Organizations
also need to invest in tools. Finally they need to work with their suppliers in a way
that helps the environment. Now digital tools are making it easier for small businesses
to share information about being kind, to the environment. This is helping Green
Knowledge Sharing (Fadillah et al., 2025). The process of sharing information is
made easier when we use tools that are based in the cloud analyze data and use
blockchain technology. We can share things easily with cloud-based tools and data
analysis and blockchain technology. This makes it simple for people to share things
with each other using cloud-based tools and blockchain technology and data analysis.

A lot of research is showing that switching from sharing knowledge to a more
organized GKS can help small and medium-sized GKS transform vague sustainability
goals into real results like eco-friendly innovations and improvements in performance
at small and medium-sized businesses that do not have a lot of resources. The GKS
can really help small and medium-sized businesses achieve their sustainability goals.
SMEs can use GKS to make eco-friendly innovations and improvements in
performance. This is a deal for small and medium-sized businesses that do not have a
lot of resources. The GKS is very important, for medium-sized businesses (Khan et
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al., 2022). GKS works best when its part of planning for the future. It helps create
ideas, measure company performance and enables collaboration across organizations.

For SMEs in Pakistan GKS is crucial. They face increasing regulations, market
changes and issues with groups. GKS helps these companies stay competitive and
comply, with environmental rules. It ensures they can adapt to challenges and keep
up with international standards. GKS is not a luxury it's a necessity for companies to
succeed in todays changing business environment especially when it comes to GKS.
By implementing GKS companies can improve their performance and make better
decisions. This in turn helps them stay ahead of the competition and maintain a market
presence. In Pakistan GKS is essential for companies to navigate the regulatory
landscape and ensure environmental sustainability through GKS (Abbas & Khan,
2023).

2.5 Research Background

Today industries are working in a world that is always changing. The economy is
getting bigger. There are big changes happening in how industries are transforming
and growing. Industries are really. This is a big trend, in industrial transformation and
expansion. Industries are. This is something that is happening everywhere
(Gunasekaran et al., 2019). The industrial boom is having an impact on the
environment. Manufacturing is a part of the problem. It is causing many of the issues
we have today including plastic waste, chemical waste and carbon emissions from
manufacturing operations. Manufacturing operations are really bad, for the
environment. They make a lot of waste, chemical waste and carbon emissions from
manufacturing (Qalati et al., 2025). These bad things in the air, water and soil are
really bad for people and the earth. They make the air, water and soil dirty. Companies
are now thinking more about taking care of the environment because of these
problems, with contaminants. The contaminants are an issue (Gursoy et al., 2025).
Companies are trying to find ways to reduce waste and pollution because they care
about how they affect the environment. People who buy things from these companies
want products that're good for the environment. The government is also telling
companies to be more careful about the earth. Companies are starting to see that taking
care of the environment is a thing, for a long time. So companies are spending money
on technologies that're good for the environment they are using green manufacturing
techniques and they are making plans to manage waste completely. Companies are
doing these things because they want to reduce waste and pollution (Vangeri et al.,
2024). Companies that care about the environment do a lot of good for the earth and,
for themselves. They become more competitive. People think better of them. The
environment is very important. Companies that prioritize the environment are doing

22



something great. The environment and these companies both benefit when they make
choices that help the earth.

A lot of companies are now saying their products are good for the environment, which
Is becoming very popular. The Grocery Manufacturers Association and Deloitte did a
study. They found that people really want to buy green products. The Grocery
Manufacturers Association and Deloitte discovered that green products are in
demand. People are looking for products that're good, for the environment and
companies are taking notice of this trend the green products trend is really taking off
(Luzi et al., 2019; Trinh et al., 2023). When we buy and sell things that're good for
the environment like products and services that help keep our air and water clean
business can really help us move to a green economy. This is especially true when the
government makes rules to support it. The idea is that commerce can help us make
this change by promoting the exchange of friendly products and services.
Furthermore, de Castro Carvalho et al. (2025) noted that more than half of the
members (60.1%) were prepared to pay a best for these kinds of goods. According to
Lin and Chen (2017), 80% of customers who are ready to pay extra for green products
will not do business with companies that violate environmental laws or falsely
advertise non-green products as green. Generally, the focus is on sustainable
consumption, efforts to protect the environment, and preventing risk to draw in new
customers and keep the current ones entertained.

To resolve these environmental issues, manufacturing firms need to generate green
knowledge and address environmental issues, and businesses need to construct green
knowledge mechanisms (Shehzad et al., 2024). Businesses whose products can
integrate both new and current environmental knowledge will find great success.
Furthermore, firms are obligatory to observe to the highest standards of manner and
carry legal obligations under applicable laws due to the implementation of stronger
environmental rules and associated legal duties (Abbas et al., 2022). Thus, it's critical
to abide by laws while creating eco-friendly items and recycling materials. Energy
efficiency has been a prominent topic due to environmental rules and legal obligations
(Wenlong et al., 2023). Market transformation is matched and even initiated by the
company's capacity to use resources and manage knowledge, particularly in the areas
of recognizing, producing, assembling, organizing, packaging, circulating, and using
green knowledge (Sahoo et al., 2023).

Additionally, more involved participants in environmental protection activities find
personal fulfillment in living a frugal lifestyle and taking part in environmental
conservation (Obiora, 2025). Customers are therefore ready to pay more for green
assets and services because they care about the environment and have certain moral
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principles. Accordingly, in the environmental period, consumers choose to buy green
items (Rahman, 2018). As the availability of green products keeps growing
significantly, socially conscious or "green™ products are becoming more and more
significant for both retailers and consumers (Sun et al., 2022). Thus, innovation is
crucial to an organization's distinctiveness and expansion (Riaz et al., 2024).
Organizations can no longer afford to overlook innovation as a substitute; they must
seek out ways to encourage it (Majchrzak et al., 2023). In this way, there is an
increasing interest in examining how to boost innovation and competition in
companies and studying the methods that lead to the growth of innovative skills (Dima
et al., 2022) that lead organizations toward competitive advantage.

2.6 Concepts development

2.6.1 Green Product Innovation

Product innovation can be described as the creation and launch of significantly
enhanced products that deliver improved value to endusers through advancements in
design, functionality, performance, or technology (Tung, 2012). In manufacturing
firms, product innovation is specifically significant as it consents organisations to gain
a competitive edge in highly competitive markets, respond effectively to shifting
consumer requirements, and capitalise on developing technologies. By promoting
innovation in their products manufacturing companies can become more efficient, in
their operations. This helps them to make quality products. They can also enter
markets. Product innovation helps companies to improve how they work. It also
enables them to make products that meet needs. Manufacturing companies that focus
on product innovation can grow their business. (Alamro et al., 2018). When we think
about it coming up with products is really important for companies. Product
innovation helps companies keep growing. It makes customers happy and loyal to the
company. This is how companies can stay ahead of others and be successful for a
time, with product innovation.
GPI, which is precise as the expansion of products with reduced resource
consumption, reduced environmental risks, and impacts (Maziriri & Maramura,
2022), and waste prevention from the outset, is acknowledged as the catalyst for a
new economic paradigm and increased living standards through competitiveness and
wealth creation. The seminal contribution of Helfat et al. (2023), establishes the
foundational principles of the RBV of the firm, which conceptualizes the
organization's product innovation as an administrative entity with a diverse array of
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productive resources encompassing both physical and intangible resources. The firm
has the potential to derive advantages from a diverse array of value-added services
offered by its tangible assets (e.g., property and apparatus) as well as its human
capital. The goals of identical assets can vary based on the intended utilization
strategies.

The goal of green product innovation is to lessen exposure to harmful chemicals
throughout the making of products (Ncube et al., 2023). That’s why cutting-edge eco-
goods outperform their less innovative counterparts in terms of the environment (Sk,
2024). These changes will make the final product better. They will also help the
environment by following the rules. People will pay attention to what is happening
around them. The cost of getting rid of waste will go down. Businesses will have an
advantage when they sell things to countries. The changes will really help businesses,
in the marketplace. They will make the environment better. Help the businesses at the
same time (Tetteh et al., 2025). By using things again and making new things from
old stuff companies can make money and find new ways to turn garbage into
something useful. Green product innovation is really good, at helping companies do
this. It helps them save money. It also helps them think of new ways to make old
things into something valuable. Green product innovation is important because it
shows companies that they can make money by reusing and recycling products (Karim
etal., 2025).

2.6.2 Green Knowledge Sharing

Knowledge is really important. It is made up of lots of things we learn like facts
and data and the skills we get from doing things. We get all this from our experiences
from going to school and, from the information we find. Knowledge is basically
everything we know. It comes from these things: our experiences, our education and
the information (Hrdy, 2019). Knowledge sharing is really helpful to understand what
Is going on. It helps us make decisions and solve tough problems. Knowledge sharing
Is when people in a company share what they know their skills and what they're good
at, with each other. This helps the whole company learn things make better decisions
and do a better job. Knowledge sharing is important for the company to do well
(Farooqg, 2018). When we talk about sharing ideas and information that help the earth
and keep our environment safe this is what we call green knowledge sharing. Green
knowledge sharing is about sharing things that we know will help with taking care of
the earth. The idea of green knowledge sharing is to share techniques and concepts
that're good for the earth and help with sustainability. Green knowledge sharing is
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Important because it helps with conservation and sustainability. By sharing
knowledge we can learn more, about how to keep the earth safe and healthy. Green
knowledge sharing is a way to share what we know about taking care of the earth
(Rasheed et al., 2025). It is, about sharing ideas, new discoveries and good ways of
doing things to reduce the harm we do to the environment save resources and stop
climate change from happening. We need to share these ideas and new discoveries to
lessen the harm to the environment and preserve resources and this will also help
prevent climate change (Alzyoud, 2021). People who really care about the
environment and want to do what is best for it like individuals organisations and
communities often share information with each other about friendly practices. These
people are very dedicated, to adopting friendly practices and promoting
environmentally friendly practices. They like to talk to each other and learn from each
other about friendly practices (Lin et al., 2024).

The current study directed by Ma et al. (2025), The thing that was found out is that
there is a connection, between using "GKS practices" and how well manufacturing
organizations can compete. The ability of an organization to be better than others is
affected by how it can get and share talented people. The competitiveness of
manufacturing organizations is really helped by the use of "GKS practices"”. This is
because "GKS practices" help organizations to attract people and share what they
know with others (Anastasiou, 2019). According to the study conducted by Rahmat
and Ahman (2025), The act of sharing friendly knowledge can make a company stand
out from the rest. This is because the act of teaching people about friendly things can
help a company gain an advantage over others. The act of disseminating friendly
knowledge is a key part of a companys strategy to stay ahead of the competition.
According to Javed et al. (2025), a corporation has an edge when it does well in taking
care of the environment and coming up with new ideas. Other companies might find
it hard to copy the environmental rules that big businesses with many locations around
the world have put in place.. They can still learn from them and use similar methods
to put those rules into action. The knowledge-based view or KBV says that knowledge
Is a resource for companies that make things. In this view knowledge helps businesses
do better than others. It also helps them make environmental policies. Companies can
use this knowledge to come up with ideas and do well in taking care of the
environment. This is important, for businesses that want to do and be responsible.
They can learn from each other. Get better at taking care of the environment and
making new things (Al-Husain et al., 2025). People can learn about being green in a
lot of ways. The green knowledge can be shared through paths. This helps people get
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results, from the green knowledge. The green knowledge is important. It can be spread
through these paths to achieve really good outcomes.

2.6.3 Absorptive Capacity

The term "absorptive capacity” defines a firm's ability to obtain, engage, and
utilize new information and knowledge from outside sources, such as rivals, suppliers,
customers, and research institutes (Song et al., 2020). A large number of studies have
shown that AC is essential for absorbing and applying outside knowledge to improve
revenue and business performance (Li et al., 2025). With environmental problems
getting more severe, it's more important than ever for firms to learn up-to-date
sustainable methods. Industries, as institutions, have to deal with environmental
concerns. According to Marrucci et al. (2022), firms may advance their capacity for
absorption by adopting environmental guidelines. The RBV (Barney, 2001) and, KBV
(Grant, 2002), theories suggest that the primary determinant of a firm's ability to
produce value lies in its key capability, which governs the efficient utilization of its
resources. Given that innovation is a strategic approach commonly adopted by firms
to advance their objectives, possessing a strong absorptive ability is seen as an
essential need for achieving success.
2.6.4 Innovation Climate

The term "innovation climate,” or "innovation-supportive climate,” refers to the
degree to which employees believe they work in an environment that fosters and
rewards creative problem-solving (Newman, Round, Wang, & Mount, 2020). In a
culture that encourages innovation, managers and staff members alike value and
promote knowledge sharing as an action that serves the firm as a whole (Zhang et al.,
2024). Workers are encouraged to think creatively and openly contribute to the
conversation when they work in an atmosphere that fosters innovation (Ye et al.,
2022). The Resource Based View and Knowledge Based View theories say that what
really matters for a company to be innovative and create value is what the company
Is good at. This means the company needs to use its resources in a way. A lot of
companies try to create an environment for innovation because it helps them reach
their goals. So having an innovation environment is really important for a company
to be successful. The Resource Based View and Knowledge Based View theories are
all about how companies, like this can use their resources to innovate and The
Resource Based View and Knowledge Based View theories show that this is a part of
being successful.

2.6.5 Customer Involvement
The idea of customer involvement is about how companies work with people
who might buy their products or use their services. Companies want to engage with

27



these individuals. Customer involvement is a way for companies to connect with
people who're interested, in their products or services. This approach helps companies
understand what people need from their customer involvement. Customer
involvement is important for companies to get feedback from people who use their
products or services (Reppmann et al., 2025). Customers are really important when it
comes to getting information about what they like and do not like. This information
Is used to make things that people will really like. When people buy things the
companies that make those things want to know what they think. So they ask people
what they think. This helps them make new and better things that people will want to
buy. Customer involvement is very important for companies to make people happy,
with what they're selling.

To make customers happy companies use what customers say to help them design
things. This is a way for companies to know what customers want and to make things
that they will really like. Customer feedback is a good way for companies to get the
information they need to make things that people will want to buy (Okeke et al., 2024).
The main reason companies want customers to share what they know is that it helps
them get information from customers. When a company asks customers for their ideas
it means the company is going to use those ideas to make products. This is because
when customers and companies work together they both get something out of it.
Customers and companies exchange things like ideas and help. When customers are
helpful and work well with the company the company feels happy. Wants to do more
to make the customers happy. The company wants to find ways to make customers
happy and give them good service. Customer knowledge is really important for
companies to make products. Companies use customer knowledge to make products
that customers will like (Abdulkareem et al., 2025).

2.7 Underpinning Theories

Three composite theories are related to this study: Resource-Based View (RBV)
theory, Knowledge-Based View (KBV) theory, and Social Exchange theory.

Resource-Based View Theory: The Resource-Based View (RBV) theory was first
developed by Wernerfelt (1984), and later expanded upon by Barney (1991). This is
a plan that helps companies get ahead and stay ahead by using their resources in a
smart way. Of just looking at where they stand in the market the Resource Based View
says that what is inside the company is what really matters. This means things like
equipment and buildings well as things you cannot touch like skills and knowledge
are what make a company do better than others. The idea is that each company has its
unique resources and these are hard to copy or take from someone else which is why
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some companies can do better than others for a long time. The Resource Based View
Is about how companies can use their resources to get an edge over others. Companies
that have resources, like really good employees or a great location can use these to
make themselves better. The Resource Based View says that it is these resources that
make a company special not just where it stands in the market (Barney, 1991).

At the heart of the resource-based view is the idea that resources must have key
qualities. These qualities are value, scarcity, uniqueness and non-replaceability. They
help create a lasting advantage. Companies, with resources can make plans that work
better and are more efficient. Few other companies have resources that're hard to find.
Resources that are one-of-a-kind are tricky to copy. This is because its hard to
understand how they came to be they involve social interactions or they depend on a
specific sequence of events (Camisén & Villar-Lépez, 2014). Things that are really
important to a company cannot be swapped out for things. This is because these things
are very special and that is why some companies do better than others in the business.
Companies that have these things are usually more successful than the others. Non-
substitutable resources are hard to find. That is what makes them so valuable, to a
company. Some companies just do better because they have these -substitutable
resources and other companies do not (Camisén & Villar-Lopez, 2014).

In todays economy things like learning within a company the knowledge we have
knowing how to use technology and being good at managing have become super
important. These are not just things we can touch but the skills and knowledge that
help a company do well. (Sun et al., 2024). According to the Resource-Based View
knowledge-based resources often bring in long-term returns compared to just physical
or financial assets. This is because they are a part of how a company works and its
culture. Firms can get better at innovating and adapting to changes by using their
resources in a way. They can also work efficiently by adjusting their key resources.
Some important resources include knowledge sharing and the ability to absorb new
information. By focusing on these companies can improve their performance. The
Resource-Based View helps firms understand how to make the most of what they
have. It guides them in making decisions, about their resources (Zahra, 2021). When
a company matches what it can do with what it wants to achieve it helps the company
do well in the run. This means the company can find out what makes it special and
use that to its advantage. The Resource-Based View is a way to understand how
companies use what they have to make money and be successful, for a long time. It
shows how companies use the things that make them different to get ahead and stay
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ahead. The Resource-Based View helps us see how companies use their resources to
achieve long-term success and be competitive (Riaz et al., 2024).

Knowledge-Based View Theory of the Firm: The Knowledge-Based View or KBV
of a company is a step forward from the Resource-Based View or RBV. KBV says
that knowledge is the important resource for a company. This is because knowledge
helps a company make decisions and do things better than others. In a company
knowledge is key to being successful. The Resource-Based View also talks about
resources. Kbv focuses on knowledge specifically. Knowledge helps a company to
grow and stay ahead. It is used to make strategies and plans, for the future. Companies
use knowledge to solve problems and find opportunities. The knowledge a company
has is very valuable. It can be used to create products or services. Knowledge can also
help a company to work efficiently. This makes KBV an useful way to understand
how companies work (Hoskisson et al., 1999; Marr, 2004; Roos et al., 1997; Stewart,
2007; Sveiby, 2001). The Resource Based View says that companies have things that
set them apart and that is what makes them better than others. The Knowledge Based
View takes this idea. Goes further. It says that companies are really about getting,
making and using knowledge. From this point of view organizations are like systems
that bring people and groups together to share what they know. The Knowledge Based
View sees companies as more than a bunch of resources they are places where people
work together and use their special knowledge. The Knowledge Based View is, about
how companies use knowledge to succeed (Kero & Bogale, 2023).

KBV says that intellectual capital is really important. This intellectual capital includes
capital, structural capital and relational capital. So intellectual capital is the foundation
for having a competitive advantage. In words a company needs intellectual capital to
stay ahead of the competition. This intellectual capital is what helps a company do
better than others, in the run (Pereira & Bamel, 2021). Things that you can touch, like
buildings and machines are very different from things that're in peoples heads like
skills and knowledge. This is because knowledge is something that's hard to put into
words and it is also connected to the people and the company. It is not something that
you can just copy. Other companies will have a time copying what your company
knows because it is stuck in the heads of your employees. They know how to do things
because of what they have learned and experienced. So if a company is good at using
the things that're in peoples heads like skills and knowledge it can do better than other
companies for a long time. Companies that are good, at this can stay ahead of others
because what they know is not something that others can easily copy.
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Knowledge Based View is really important to companies. The idea is that sharing
knowledge is very important for a company to do well. When people at levels of the
company like bosses and employees share what they know it helps the whole company
learn and come up with new ideas. Companies want to be good to the earth and last
for a time so they are trying to be more sustainable. Knowledge about being green is
becoming more and more important for Knowledge Based View. Knowledge Based
View is, about sharing knowledge to make the company better. Green knowledge is a
part of Knowledge Based View now (Putra et al., 2021). Sharing information about
the environment with people inside a company helps the company make sure its plans
for being eco- match its big goals. This makes the company stronger compared to
others. Companies share environmental information with their people. This helps
them make sure their eco-friendly plans match their long-term goals. It also makes
them more competitive. They do this so they can be stronger, than companies.

Furthermore KBV stresses that knowledge integration is key. To make this happen
organizations need to put in place coordinated processes. These processes include
things like (guidelines, uniform protocols, decision-making methods, problem-
solving tools). The goal is to combine the expertise of people and produce unified
actions across the organization. By doing firms turn insights from individual people
into organizational capabilities. This is achieved through coordination and
collaboration among people. KBV is about making knowledge integration work, in
organizations. Organizations must make sure that people work together effectively.
This way they can produce actions and achieve their goals (Putra et al., 2021). This
function helps people work together and come up with ideas. It also helps people adapt
to changes and keep getting better. The Knowledge Based View or KBV for short is
a way to understand how people in a company like managers and employees share
what they know with each other and with people outside the company. This helps the
company stay competitive and be the best it can be. The Knowledge Based View
provides a framework that shows how this sharing of knowledge helps the company
keep doing over time. The Knowledge Based View is important, for companies
because it helps them understand how the Knowledge Based View can be used to
make the company better.

Social Exchange Theory: When a company deals with people outside of it, like
customers it is a two way thing. The company and the customers both get something
from it. This happens over time. These dealings are based on the idea that when people
interact with each other they both expect to get something. This idea is called social
exchange theory. The company and the customers they both follow this idea when
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they interact with each other (Kim & Qu, 2020). According to this theory relationships
grow through interactions. These interactions are based on trust, commitment and
expecting benefits for both sides. In this framework customer involvement is more,
than buying and selling. It is a process where both parties share what they have such
as resources, knowledge and skills. This back-and-forth helps create an environment
for organizations to learn and come up with new ideas. The customer and the
organization work together sharing resources, knowledge and capabilities to achieve
benefits. This relational process, built on trust and commitment allows for learning
and innovation to take place (Moten, 2021).

Customer involvement means customers take a part in what a company does. They do
this by giving feedback helping create things working together to solve problems and
sharing what they know When customers and companies interact like this customers
can share two kinds of knowledge with companies. One is clear and easy to understand.
The other is more hidden but still very valuable. Companies often notice when
customers are working with them in a way. For example customers might give
feedback be loyal or take charge. When this happens companies usually try harder to
make their services better. They also come up with ideas. Customer involvement is
when customers help companies. Customers give feedback to companies. They help
create things with companies. They solve problems, with companies. They share what
they know with companies. Companies respond to customers. They make services
better ideas (Singh et al., 2023). When people have feelings towards each other it
makes their relationships better. This is because mutual goodwill helps people work
together and try things. Mutual goodwill is really important for making a place where
people feel safe to experiment and get better at things. Mutual goodwill is the key, to
making this happen.

Customers give companies a lot of things besides money. They provide things like
equipment and buildings which're physical resources. They also give companies their
skills and the things they know from experience. Customers introduce companies to
their friends and other people they know which helps companies a lot.. People who
live near each other can work together to help companies too. When companies use
all these things that customers give them they can make their services better. Come
up with new ideas for products or services. When companies use what they learn from
customers they can figure out what people need but cannot find. They can also guess
what people will want to buy in the future. This helps companies make exciting things
that people will want to buy. Customer knowledge helps companies make things that
meet the expectations of the people who have a stake in the company like customers
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and employees and owners. Companies can use customer knowledge to make things
that people really want which's really important, for customer-derived products or
services (Guarino et al., 2023).

To really make a company better the customers need to be involved all the time. This
helps the company learn things from outside like what customers want and how to
make things better. The company needs to be good, at finding out what customers
think using that information changing it to fit their needs and then actually using it.
Companies do this by talking to customers and building strong relationships with them.
They find ways to capture what customers say and use it to make the company better
(Vivek et al., 2012). This process helps technology and methods get better. It makes
the people in the organization want to try new things. The organization is a place
where people're open, willing to change and learn from each other. Customer
involvement is very important for innovation. If we look at customer involvement it
IS a reason why companies can come up with new ideas and stay ahead of others.
Customer involvement is, like a never-ending source of ideas that helps companies
compete with others (Rajada & Mekkaoui, 2025).

2.8 Hypotheses Development

2.8.1 Green knowledge sharing and Green product innovation

Green knowledge sharing, as defined by Uhlaner et al. (2007), involves the
acquisition or generation of new knowledge with a focus on the environmental aspects
of processes and products. An empirical study suggests that firms with knowledge-
sharing practices utilize their resources more effectively and may be more innovative.
As noted by Darroch (2005), firms' performance will improve in response. To
encourage more innovative ideas, companies should establish green knowledge-
sharing competitions within the firm. These competitions should be open to all staff
members. However, there is a distinction between knowledge management in
designing products, and showcasing the advantages of green products (Zhou et al.,
2020). It is wrong to think that all companies really think about the environment when
they make decisions. For companies that want to help the environment they need to
figure out how to use environmental cleanliness principles in a way that helps their
business. We can make the environment a better place, by gathering information and
having events where we share what we know within our company. The environment
IS very important. Companies that want to protect the environment should do things
that help the environment. We can make a difference by doing things like collecting
data and sharing what we learn with each other at our company.
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It is clear that sharing knowledge helps to create new green products. Green
knowledge sharing is really important for making green product innovation happen
(Khan et al., 2022). When we think about sharing knowledge that is related to the
environment people usually look at it from the point of view of a product. They talk
about the steps we take to get knowledge or to make knowledge. Sharing knowledge
IS something that we do often. We need to think about how we can share the
knowledge we have about being green. Green knowledge is very important. We
should share it with each other (Del Vecchio et al., 2023). To really get the word out
about being green, inside a company the company needs to gather all the information
and put it in order. Companies can learn a lot from people they work with by sharing
and swapping information about being green. This way companies can use the skills
and know-how of others to make their own green efforts better (Ibrahim & Khan,
2025). These practices help companies keep doing what they are good at by sharing
the knowledge they already have and helping people come up with new ideas. To
really achieve sustainability goals and reduce uncertainty businesses must work
together with people, in their network sharing information, knowledge and skills with
these network actors and these network actors will share their information, knowledge
and skills with the businesses (Ma et al., 2025). Developing products or improving
existing ones is what GPI aims for. They focus on parts and systems to make them
better. The goal is to reduce the impact of a product from the time its made to when
its thrown away. GPI wants to meet what the market needs by introducing products.
They care about the effect of their products. Their aim is to make products that're good
for the environment. GPI looks at the life of a product. They want their products to be
good, for people and the planet (Verma & Khanna, 2023).

People have started to realize that this is very important for helping businesses grow
and for taking care of the environment. This is something that's very good for
businesses and for the earth at the same time. The fact that it helps with business
expansion and environmental conservation is a deal. Business expansion and
environmental conservation are two things that're very important, to a lot of people
(Rahman et al., 2024). When we make products we should think about the earth. We
need to share what we know about being kind to the environment when we design
things. We also need to be honest and tell people about the things our products do for
the earth. This can make a difference. Companies that make things should help their
workers think about the earth too. They should start by getting all the information
about being green and organizing it. Then they should use this information to make
their business practices better for the environment. This way companies can do things
that're good for the earth and good, for their business (Rasheed et al., 2025).
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Companies that make things should try to teach their employees about taking care of
the earth. Teaching employees about being green can be a way to make a big
difference and get people to think of new ideas that are good, for the environment.
The company can make green products. This can help reduce the things that
companies do to the environment. Green product innovation can help companies make
products that do not hurt the environment. Manufacturing firms should make green
products to help the earth. The earth will be better if companies make products and
teach employees about the environment (Abudaga et al., 2022). SDGs (9,12, 13)
include lowering resource consumption, promoting recycling, controlling waste, and
reducing pollution (Koutoudjian et al., 2021). Through the application of
environmental science and technology, green product innovation can develop new or
enhanced products and procedures (Lv et al., 2021). Capitalizing on green product
innovation (GPI) can also aid companies in avert ecological complaints and regulatory
fines, and create new market opportunities, while boosting the success of
biodegradable products (Xie et al., 2019). The green initiative also contributes
significantly to developing a company's green capabilities, enhancing its reputation
for environmental responsibility, and improving financial outcomes (Khan et al.,
2021).

The Knowledge-Based View (KBV) of the company asserts that knowledge is the
organization's most precious and strategically significant resource. According to the
KBV, companies attain lasting competitive superiority through the creation,
integration, and efficient use of knowledge, rather than solely through physical or
financial assets. In this situation, knowledge about the environment that is good for
the environment is an important thing that cannot be touched. This knowledge helps
companies react quickly to increasing environmental rules, pressure from
stakeholders, and the demand for products that are good for the environment. We can
get good results for our organizations by sharing what we know about environmental
sustainability. There are ways to do this. These ways include things like classes where
we learn from teachers, groups of people from parts of the organization, email and
other digital tools and teams where people work together on projects. We can share
our knowledge, about sustainability through these teams and other methods to make
our organizations better (Song et al., 2020; Wang et al., 2022). Systematically sharing
such knowledge increases employees' awareness, skills, and commitment to achieving
sustainability goals.

Green knowledge is about doing things that don't hurt the environment. This includes
using energy from the sun and wind, putting solar panels on roofs, using less energy,
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making less waste, and using the earth's resources in a way that doesn't hurt the
environment. It also includes acting in a way that is good for the environment at work.
Green knowledge is spread through a company, improving its employees' skills by
encouraging learning, testing, and teamwork. As employees share their expertise on
sustainability, companies become better equipped to create environmentally friendly
processes and products. This process of working together to share knowledge makes
things less uncertain, helps people solve problems better, and creates new eco-friendly
solutions more quickly. Consequently, disseminating green knowledge plays a
substantial role in green product innovation (GPI), enabling companies to develop
products that mitigate environmental damage, optimize resource usage, and comply
with environmental regulations.

Green knowledge sharing (GKS) has been shown to have a strong positive connection
with green product innovation, as indicated by earlier research (Khan et al., 2022).
This process involves providing and acquiring environmentally relevant information
among organizational members (Sun et al., 2024). Employees are willing to share
what they know about sustainability. They do this by donating their knowledge. They
also collect knowledge by actively seeking it out from their colleagues. The
combination of these two factors creates an environment where knowledge is shared,
which encourages creativity and new ideas in the development of green products.
Based on the Knowledge-Based View and empirical evidence from previous studies,
it can be argued that effective green knowledge sharing significantly impacts a firm's
capacity for green product innovation. Hence, the following hypothesis is:

H1: Green knowledge sharing has a positive impact on green product innovation.

2.8.2 Green knowledge sharing and Absorptive capacity

Green knowledge sharing is closely linked to absorptive capacity, which plays
a dynamic role in promoting the creative potential of a firm (Kim et al., 2025). When
a firm is better able and more motivated to take in knowledge, green knowledge
sharing assists absorptive capacity (Chen et al., 2025). As prior information and
experience make new knowledge easier to apply, the co-evolution of knowledge
gained through experiential learning leads to absorptive capacity (Mdiller et al., 2021).
Existing studies highlight the reputation of absorptive capacity in tackling
environmental issues, providing different approaches to overcome green inertia
(Baquero, 2025). Similarly the absorptive capacity helps a lot. It. Makes the most of
the market knowledge that already exists. This gives businesses a boost. They can
operate well in settings. The absorptive capacity is really important. It helps
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businesses use existing market knowledge. This in turn helps them do well in settings
(Alkalha et al., 2025).

Firms ability to recognize and use knowledge depends on their Absorptive Capacity
(AC). They must also follow the rules and regulations that apply to them. In
manufacturing companies can get access to the latest green knowledge and take part
In it. This includes things like technical know-how and what green customers want.
They do this by sharing knowledge on a regular basis. This helps create and grow an
understanding of green knowledge (Dzhengiz & Niesten, 2020; Mahmood &
Mubarik, 2020). When companies share what they know about being green it can
really help create a place where new ideas can grow. To get people thinking outside
the box companies can try things like brainstorming sessions and teaching people
skills on purpose. This way green knowledge and creative thinking can go hand in
hand. Companies can come up with new and innovative ideas. The practice of sharing
knowledge among firms is very important because it helps to cultivate an environment
where innovation can thrive and the sharing of green knowledge can lead to more
green knowledge and more innovation (Song et al., 2020).

People who work for a company and have good skills are very important for helping
the company learn and get better. The companys knowledge assets are improved by
these employees with skills and abilities. They play a role in making the company
smarter and more knowledgeable. Employees, with skills and abilities are the ones
who help the company develop and improve its knowledge assets (Patwary et al.,
2025). Shared knowledge helps businesses reach their goals when combined with
capacity. This mix supports business ideas. Absorptive capacity is key. It lets
businesses take in and use knowledge. This helps them achieve their goals. Businesses
can use knowledge in new ways, with absorptive capacity. This helps them succeed.
Shared knowledge and absorptive capacity are a mix. They help businesses do well
and support business ideas (Stettler et al., 2025). When a company wants to deal with
issues it really needs to listen to what its employees have seen and experienced. This
Is because employees are the ones who have first-hand knowledge of what's going on.
The company can do this by sharing information, about how to be more green. This
means that employees can learn from each other and the company can become better
at dealing with issues. The exchange of knowledge is really important for a company
to be able to take in and use new information. This is what is meant by capacity of the
company and green knowledge is a big part of it. The companys absorptive capacity
Is what helps it to deal with issues and it is very important for the company to have a
strong absorptive capacity (Javed et al., 2025).
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According to the RBV theory, green knowledge and absorptive capacity are closely
linked in a way that helps companies become more competitive. This happens when
companies develop their capabilities. These capabilities improve how well the
company performs. They also help companies deal with problems. This includes
reducing their impact. Companies also focus on product responsibility. They aim for
growth. The RBV theory shows that green knowledge is important. It helps companies
absorb information. This information helps them make products. Companies, with
absorptive capacity can use green knowledge. They use it to create opportunities. This
leads to performance. Green knowledge and absorptive capacity help companies.
They help companies reduce waste. Companies become more sustainable. They focus
on product responsibility. This means making products that're safe. Products do not
harm the environment. The goal is growth. Companies want to grow. They also want
to be competitive. The RBV theory helps companies achieve this. It shows them how
to use knowledge. They use it to improve performance (Li et al., 2025). The GKS is
really helpful because it makes it easy for companies to share what they know about
the environment with each other. This means companies can learn about ways to be
kind, to the earth and follow the rules that're in place to protect it. The GKS also helps
with something called GP1. When companies share this knowledge it shows how well
they can take it in and use it to make good choices. The companys ability to get, absorb
and use the GKS is very important. This is called the capacity of the company and it
Is a big deal because it helps the company use the GKS in a smart way. The GKS and
the absorptive capacity of the company go hand in hand to help the company be more
eco-friendly (Yoshino et al., 2025).

Collectively sharing knowledge and the ability to absorb it help companies grow their

environmental skills. These skills let firms use knowledge change their processes and
create innovations that focus on sustainability. This combination fits with what RBV
says: companies can use their abilities to create long-term value. They do this by
reducing their impact on the environment, which helps them get an advantage that
lasts. Green knowledge and environmental skills are key, to making this happen.
Firms that share and absorb knowledge can reorganise and innovate sustainably. This
approach enables them to decrease their impact while securing a sustainable
competitive advantage through environmental capabilities (McDougall et al., 2022).
Therefore, it is hypothesized that:

H2: Green knowledge sharing has a positive relationship with absorptive capacity.

38



2.8.3 Absorptive capacity and Green product innovation

The ability to tell what information is really useful get that information add it to
what the organisation knows and use it to do things is called absorptive capacity. This
Is, about finding information from outside getting it and using it to help the
organisation do its job better with the absorptive capacity. The organisation uses its
capacity to find out what it needs to know and make good use of that information,
which was first characterised by Lewin et al. (2020). Learning things and using
information from outside is really important for being creative and staying ahead of
others. This is where absorptive capacity comes in. Absorptive capacity is a skill that
helps us learn and apply new information from outside. It is essential for fostering
creativity and building competitive capabilities. Having absorptive capacity means we
can take in new ideas and use them to improve our skills and abilities which is crucial,
for absorptive capacity and staying competitive (Daghfous, 2004; Zou et al., 2018).
Manufacturing firms need to learn about things really fast. This is important for using
strategies in their daily work. As the environment gets worse manufacturing firms
have to make sure they are doing something about it. They have to think about how
their company can help with problems. Manufacturing firms must make the
environment a priority. Do something about it from their companys point of view.
The environment is a deal, for manufacturing firms. According to Marrucci et al.
(2022), Companies need to think about the earth when they do things. They should
follow the rules that help keep the air and water clean. This is going to help businesses
learn and do things better. Following regulations is a good idea, for businesses because
it will help them get better at taking in new ideas and using them to make their
company better. Businesses that do this will be able to learn and grow easily.
Environmental regulations are important for businesses to follow so they can increase
their ability to learn and use information.

Borah et al. (2023), The people in charge really need to have the skills to make green
product innovation work. Green product innovation mostly depends on leaders skills
and capacities to get information from inside and outside the company. So medium
sized businesses should try to get knowledge from their own people and from outside
to do things that are good, for the environment. This way they can put green product
innovation into action in a way. Green product innovation is important. Leaders need
to understand this to make it happen. According to Chen and Chang (2019), A
company should be able to use the knowledge from outside to help the environment
and grow in a way. The technology that a company has is the reason it can compete
with others and it is also what helps the company to learn and use new green ideas.
Green knowledge is a part of what helps a company to learn and use new things. The
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ability of a company to get, understand, change and use the knowledge from outside
Is what we call absorptive capacity of the company. A company, with absorptive
capacity can obtain green knowledge digest the green knowledge renovate the green
knowledge assimilate the green knowledge and utilise the green knowledge to achieve
green growth. Green knowledge is very important for a company to achieve growth
and absorptive capacity is the key to get the green knowledge (Chen & Chang, 2019).
This capability encompasses learning skills and a knowledge-based approach. This
allows companies to incorporate fresh information into their current thought patterns
(Denford, 2013). Firms create knowledge by mixing new and old tech info in new
ways. They get this knowledge. It helps them make green products. This happens
when they can absorb info and use it to make sustainable innovations that fit their
goals. The firms use their ability to take in info called absorptive capacity to make
green products that align with what they want to achieve. Firms make green products
better when they get and use knowledge. Green knowledge helps firms make
innovations. They link what they can absorb, new info and their goals to make
products (Huang et al., 2018).

The Resource-Based View theory is really helpful for seeing how a companys ability
to learn things is connected to making products that are good for the environment.
The Resource-Based View theory shows us that when a company can get knowledge
it can use this to make environmentally friendly products. This is important because
companies need to make products that do not hurt the earth. The Resource-Based
View theory is about how companies can use what they know to make better products,
like environmentally friendly products (Andersén, 2021). According to RBV
companies can. Keep an edge over others by using special resources and skills that
are valuable hard to find one-of-a-kind and can't be easily replaced. A companys
ability to learn from outside use that knowledge. Make it part of how it works is super
important for dealing with environmental issues. This ability is called capacity. It
helps manufacturing companies prepare for and respond to problems and changes in
what customers want. By using their capacity companies can turn information, about
the environment into useful knowledge. This knowledge helps them create products
that're good for the environment.

The absorptive capacity enables them to respond proactively to challenges and
evolving market demands. Companies can effectively transform information into
useful knowledge that informs the development of eco-friendly products by utilizing
their absorptive capacity and distinctive resources (Zhang et al., 2020), explain that
absorptive capacity for environmental knowledge enables firms to incorporate green
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insights into their product development processes in a systematic and efficient manner.
It is about getting and understanding information on materials that're good for the
environment. We should use energy in a way and make things that do not cause much
pollution. Then we use that information to make products that're good for the
environment. This way companies can come up with ideas that reduce harm to the
environment. This happens from the time the product is made to when it is thrown
away. This method is in line with what the Resource-Based View (RBV) says. The
RBV says that companies should focus on creating value for a time. They should be
responsible for the environment. Also make money.

The RBV is about making sure companies are good, for the environment and the
economy. Also, as companies learn more about green knowledge, they get better at
seeing new trends in sustainability, following environmental rules, and knowing what
customers want when it comes to eco-friendly products (Sahoo et al., 2023). This
feature lets companies be in charge and make things happen than just dealing with
problems as they come up. It helps them come up with ideas that follow the rules and
also make them stand out in the market. The Resource Based View or RBV for short
says that absorptive capacity is like a tool that companies can use to get better at what
they do and have success with new ideas. Companies can make green products that
are good for the environment and also use the latest technology by combining what
they are good at with information about the environment from outside the company.
This way green products can be created by companies like these. They can be very
successful, with the green products.

Absorptive capacity is really important for two reasons. First it helps companies make
eco-friendly products. This is a deal because it allows them to be more
environmentally friendly. Second it gives companies an edge over their competitors.
This is huge because it helps them stand out in the market. Companies that use their
capacity well especially when it comes to environmental knowledge can get great
environmental results. For example they can reduce their carbon footprint. Use fewer
resources by doing they can make a positive impact, on the environment. Absorptive
capacity helps companies achieve these results by letting them take in and use
information. This way they can make decisions and create new opportunities (Sahoo
et al., 2023). They can also increase their economic performance by reducing costs,
expanding their market share, and enhancing their brand reputation. This dual benefit
underscores the strategic importance of absorptive capacity as a vital resource within
the RBV framework. The effectiveness and scope of green product innovation is
expected to be directly impacted by enhancing absorptive capacity in the
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environmental knowledge domain. This, in turn, will support sustainable
competitiveness and long-term organizational performance. Consequently, the
hypothesis states that:

H3: Absorptive capacity has a positive impact on green product innovation.

2.8.4 Green knowledge sharing and Innovation climate

The term climate describes a system of shared beliefs, attitudes, and values that
can impact an individual's behavior within a specific organization (Tanas et al., 2025).
An innovative climate incorporates environmental concerns into the heart of the
organisation's core values, guaranteeing that these concerns are accepted and put into
effect across all levels of the organisation (Sposato et al., 2025). It is the arbitrary
assessment and characterization of whether the organisational environment is
conducive to innovation (Newman et al., 2020; Somech & Drach-Zahavy, 2013). An
individual's attitude, beliefs, motivation, values, and innovative behaviour will all be
impacted by this kind of perception, which will then have an impact on the
manufacturing firm's overall performance and capacity for innovation (Popa et al.,
2017).

In a resilient organizational IC, the practice of allocation and distributing information
is extremely prized and familiar by both leaders and organizations. It is also promoted
as an action that is advantageous to the interests of the group as a whole (Ye et al.,
2022). Workers are also stimulated to envision and freely share their own opinions
and ideas in a robust organisational innovation climate (Ren & Zhang, 2015). To
attain outstanding performance, there must be an innovative climate in the
organization for everyone so that they gain more knowledge from others (Uddin et
al., 2019), absorb innovative skills (Zheng et al., 2021), create innovative products,
and make the environment eco-friendly. Individuals with natural creative abilities
may exist, yet others need structured and intensive education to foster their creativity
(Ellerton & Kelly, 2022).

In organizational environments, knowledge sharing, which encompasses the
discussion of concepts, skills, and knowledge, is viewed as a vital resource (Yi et al.,
2021). Providing innovation climate acts as the underlying principle for all green
initiatives and environmental management systems (Rezaei et al., 2021). This
underpins innovation, eco-friendly product development, and sustainable production
methods (Rehman et al., 2022). Any new concept, such as those associated with
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environmental management systems, requires innovation to achieve success. A new
way of thinking about the climate is really important. This means we need to come up
with ideas that help the earth at the same time. We cannot make new ideas work if we
do not think outside the box and try things. Environmental management systems need
people to be creative and think of ideas to really succeed. The climate needs ideas to
stay healthy. We have to be creative when we are working with environmental
management systems. This is the way new concepts can really work (Riaz et al.,
2024).

Previous study has investigated the importance of green knowledge in creating a
creative organisational environment (Ma et al., 2025). The effectiveness of a creative
idea often relies on the kind of knowledge used in its development and the
environment they provide. Diverse knowledge frameworks can therefore support
problem-solving and stimulate the generation of new ideas (Abbas & Khan, 2023).
Employees' help-seeking and help-giving behaviors can foster innovation and idea
creation (Riva et al., 2021). Moreover, environmental motivation and effective
knowledge management are crucial in boosting organisational creativity, prompting
proactive environmental projects (Polas et al., 2023). A manager's green knowledge
will have little impact on team performance unless it is put into practice. Hence,
complex environmental problems can be enriched by sharing green knowledge to
improve the originality and novelty of ideas via providing innovative climate
(Shehzad et al., 2024).

The resource-based view (RBV) and knowledge-based view (KBV) theories provide
a thorough theoretical foundation that clarifies the link between green knowledge
sharing (GKS) and intellectual capital (IC) within companies (Ali et al., 2025).
According to the Resource-Based View, a company's unigue resources which include
its intellectual capital (IC), a term encompassing human, structural, and relational
capital can provide a significant competitive edge when they are rare, valuable,
distinct, and irreplaceable. Companies can stand out from the rest by having these
things that set them apart. This means they can deal with environmental problems as
they come up and stay ahead of the competition for a long time. The KBV is different
because it says that what a company knows is the important thing it has. When it
comes to the environment this knowledge is like a spark that helps companies come
up with ideas and do better in a way that is good, for the planet. Green knowledge is
really important for companies to keep doing over time. The KBV shows that green
knowledge is a part of this (Cooper et al., 2023).
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Green knowledge sharing is really important for organizations. It helps them use what
they already know to come up with ideas. When organizations share knowledge with
all their departments and levels it creates a team environment. In this environment
employees are. They feel empowered and motivated to solve problems in a creative
way. Organizations can make their employees better by hiring experts. They can also
improve their structure by making their operations more sustainable.. They can
Improve their relationships by creating networks where people share ideas about how
to help the environment. This means sharing what they know their skills and the best
ways to do things when organizations share knowledge they can make their values
more environmentally friendly. This helps them keep getting better be responsible for
the environment and grow in a way over time. Green knowledge sharing is a part of
this process. It allows organizations to prioritize the environment and make sure they
are doing what is best for the planet. Green knowledge sharing is essential, for
organizations that want to be sustainable (Rasheed et al., 2025).

Green knowledge sharing works well when it helps companies learn and absorb ideas.
This means firms get better at finding, getting and using knowledge that fits their
needs. As a result they create eco- solutions and green products. This also makes their
organization more innovative. When a company includes being sustainable in how it
handles knowledge it gains advantages in competition (Rasheed et al., 2025). This
integration helps the company turn its ideas into results. The company can now see
the impact of its intellectual resources. These resources are now being used for green
product development. The company is working on reducing its impact. This in turn
leads to business success, for the company. Based on theoretical insights from
resource-based view (RBV) and knowledge-based view (KBV), it is posited that the
systematic sharing of green knowledge acts as a key mechanism for leveraging
intellectual capital to facilitate sustainable innovation. So the following hypothesis
states that:

H4: Green knowledge sharing has a positive impact on the innovation climate.

2.8.5 Innovation climate and Green product innovation

Organisations have a variety of climates; crucially, these climates, which support
particular organisational objectives (like safety and facility), are the most feasible to
demonstrate how organisational factors affect particular organisational outcomes
(Longo & Magnusson, 2024). An innovation climate, for example, is a type of
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organisational climate that specifically supports innovation. According to earlier
research, Song et al. (2020), SMEs become more inventive when an environment that
Is conducive to innovation is created, and demonstrated how an innovative climate
encourages creativity in SMEs. The innovation atmosphere in the same location may
have an influence on SMEs' output to establish green product innovation (Liu et al.,
2022). Manufacturing organizations that foster a robust organizational 1C reward risk-
taking and lateral thinking (Liu et al., 2022). Innovation of green products allows
companies to synchronize with environmental sustainability objectives, expand their
market scope, and meet customer requirements, ultimately resulting in sustainable
competitive benefits (Longo & Magnusson, 2024). As environmental concerns grow,
companies are focusing more on creating a culture of ecological concern and an IC
that enables effective environmental management, both of which are key drivers of
green product innovation. Past research has analyzed green adaptive capabilities and
organizational elements that improve companies' green product innovation results
(Gull et al., 2024). The relationship between a creativity-supportive climate and the
performance of green product innovation has been relatively understudied.

Most organisational innovation is driven by a climate of innovation within the
organisation (Sethibe & Steyn, 2016). An environment that supports creativity
promotes trust and teamwork among staff, leading to the sharing of knowledge and
ongoing professional development. In these environments, both individual and team
creative thinking and behavior are encouraged, which supports the effective
development of biodegradable products and enhances green product innovation (GPI)
(Begum et al., 2022). A strong innovation climate also enables companies to foster an
organizational culture that embraces the risks, uncertainties, and potential setbacks
frequently associated with green product innovation. Manufacturing firms need to be
adaptable to develop innovative new products, which involves creating a culture that
allows employees to take risks and cope with uncertainty and ambiguity (Kotodzie;j,
2022). An organisational innovative climate that fosters creativity supports this by
promoting employee creativity, allowing freedom in creative thinking, and providing
sufficient resources for the creative process. A favourable climate not only fuels
innovation but also fosters an environment that promotes green creativity, thereby
enhancing the firm's environmental commitment (Song & Yu, 2018). Manufacturing
firms with a clear environmental vision or mission are more effectively able to design
and implement green products that significantly decrease their environmental
footprint.

According to the Resource-Based View theory, stakeholder involvement in product
innovation processes is a valuable insubstantial resources that enables the creation of
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innovative green products (Andersén, 2021). Firms that collaborate on the basis of
trust and cooperation develop strategic assets that are hard to duplicate, thereby
increasing their ability to sustainably innovate. Manufacturing firms that foster a
culture that wvalues creativity, marked by intellectual freedom, employee
empowerment, and adequate resources, successfully utilize their internal strengths to
develop innovative and saleable goods (Valaei et al., 2022). This kind of climate is
really important for acompany. It helps to come up with green ideas. When a company
has an environment that helps people think of new things and be kind to the earth it
makes the company care more about the earth and want to do what is right, for the
environment. The climate and the companys green innovation go hand in hand. A
company that fosters a climate and promotes green thinking will have a strong
environmental focus and dedication to the earth (Le et al., 2024). When aligned with
a clear environmental vision or mission, these internal resources and capabilities
enable the company to create green products that meet sustainability targets and offer
a long-term competitive edge (Liu, 2025). Consequently, the following hypothesis
states that:

H5: Innovation climate has a positive impact on green product innovation.

2.8.6 Absorptive capacity as a mediator

According to Martinez-Ardila et al. (2025), a firm's competence to recognise, adapt,
and utilise knowledge is stated as its absorptive capacity (AC). Acknowledging
competencies enables businesses to analyse and comprehend fresh environmental
knowledge and pinpoint the most pertinent and beneficial environmental knowledge
for sustainable innovation (Chen & Chang, 2019). By combining new green
information with their existing expertise, organisations can create new blueprints for
green innovation using assimilation skills. By effectually and proficiently utilising
and updating this knowledge, enterprises can transform new knowledge into green
product innovation (GPI) (Fan et al., 2023), because of this, a manufacturing firm's
capability to absorb green innovation depends on it. To connect GKS and GPI, it is
vibrant that AC plays a vital role. Learning in organizations (green knowledge
sharing) is important, but newly acquired knowledge may be useless if it isn't
integrated with current data and used to improve business operations (green product
innovation) (Song et al., 2020). Benefiting from green innovation requires a company
to understand, integrate, and synthesize the collective green body of knowledge in
ways that surpass the capabilities of its competitors.
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Moreover, green knowledge sharing is vital for boosting a company's drive to develop
its ability to absorb new information (He et al., 2024). The effectiveness of AC is
dependent not only on an indestructible knowledge base but also on an organisational
climate that actively encourages internal knowledge sharing (Igbal et al., 2025). A
company that promotes a distinct knowledge-sharing culture, separate from that of its
rivals, stimulates all operational departments to regularly exchange fresh,
environmentally friendly knowledge (Azeem et al., 2021). The knowledge gained also
supports its use, absorption, and implementation (Azeem et al., 2021). Consistent
external sharing of market and business information further underscores the
significance of knowledge sharing and experiential learning, thereby solidifying the
knowledge-sharing environment within the organisation (Shehzad et al., 2023). A
culture of this kind fosters collaboration among departments, enabling them to jointly
interpret and apply knowledge more effectively, thus enhancing the manufacturing
firm's capacity to assimilate new knowledge (Igbal et al., 2025).

The recognition capabilities of firms allow them to understand and assess new green
knowledge, thereby assisting in the identification of the most relevant and valuable
information essential for driving GPl (Sahoo et al., 2023). The assimilation
capabilities enable the merging of fresh green knowledge with established knowledge
bases, consequential in the development of novel concepts and frameworks for
sustainable development. This knowledge can be transformed into practical green
product innovation by firms with the right exploitation capabilities, which involve
efficient use and reorganisation (Aboelmaged & Hashem, 2019). Thus, a company's
capacity to achieve environmentally friendly innovation heavily relies on its
absorptive capacity. These arguments emphasize the crucial role that AC plays in
connecting GKS with GPI. Integrating newly developed knowledge with a firm's
current knowledge is crucial for organisational learning through green knowledge
sharing to effect in GPI (Cui et al., 2021). The integration's absence would undermine
the value of the knowledge, particularly in its capacity to influence firm performance
and innovation results. The key benefit of achieving green product innovation stems
from a firm's skill to understand, absorb, and apply shared green knowledge more
proficiently and quickly than its competitors, ultimately resulting in greater green
innovation outcomes (Qiu et al., 2020).

The absorptive capacity performances as a central mediator in the connection between
GKS and innovative green products (Makhloufi, 2024), in accordance with both the
RBV and the KBV theories. From the RBV perspective, AC is a valuable, rare, and
inimitable organisational ability that permits firms to convert shared environmentally
friendly knowledge into a source of competitiveness through innovative,
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environmentally sustainable products. Under the Knowledge-Based View, knowledge
Is regarded as the most strategically vital asset, and AC serves as the dynamic
competencies that permit this asset to be identified, absorbed, and utilised (Baquero,
2024). The success of innovation does not just depend on Green Knowledge System.
It is the companys ability to take in and use this knowledge that really makes a
difference in their innovation results. When a company puts together green knowledge
and the knowledge they already have they can come up with new ideas that are good
for the environment and improve their Green Performance Index outcomes. This is
how companies can make a difference with Green Knowledge System and improve
their Green Performance Index. Green Knowledge System is important for companies
to make innovative things that are good, for the environment (Kong et al., 2020).
Consequently, absorptive capacity is crucial in turning shared green knowledge into
practical innovation, thereby reinforcing its mediating function in attaining
sustainable competitiveness. This leads to the resulting hypothesis:

H6: Absorptive capacity mediates the relationship between green knowledge sharing
and green product innovation.

2.8.7 Innovation climate as a mediator

The innovation climate within an organisation is the primary role of organisational
innovation (Ye et al., 2022). Employee trust and cooperation are two factors that can
foster an innovative environment and foster learning and knowledge sharing.
Businesses that foster this kind of environment encourage both individual and
collective creativity (Zhou et al., 2018), which helps to successfully develop new
green products and improve the performance of GPI. Second, firms that substitute a
culture of innovation are fit to create an environment within their organization that
can withstand the risk, uncertainty, and even failure that come with developing new
green products (Peng et al., 2023). To develop novel products, these companies
require adaptable workers who take chances and are prepared to put up with ambiguity
and uncertainty (Zou et al., 2024).

Previous reseaches have highlighted the substantial impact of organisational context
in fostering resource exchange and knowledge sharing (Park & Kim, 2018). As a
result, knowledge management is likely to interact with contextual factors, such as
organisational climate, to affect a company's innovativeness. Effective knowledge
sharing may necessitate a supportive organisational climate to access and utilise the
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tacit knowledge embedded within individual employees (Ganguly et al., 2019),
thereby facilitating the creation of innovative products. Organizational climate sets
the context in which employees view knowledge management efforts and innovation
Initiatives, and it is crucial for encouraging their participation in developing
knowledge into innovative products. Jiang et al. (2025), proposes that knowledge
management has a greater influence on innovation when it is supported by aspects of
organisational climate that are favourable, including an innovative or supportive
environment. Innovation climate refers to the collective observations among members
concerning mutual practices, measures, and value associations within the organisation
(Swathi & Johnpaul, 2025). From a social capital viewpoint, workers use this shared
climate to understand organisational measures, form suitable attitudes, and recognise
anticipated behaviours and their consequences (Kirori, 2025).

An innovative climate is marked by a workplace setting that is exciting, demanding,
challenging, creative, and receptive to taking calculated risks (Tager et al., 2025).
Despite implementing robust knowledge management practices, a company may still
face difficulties in enhancing green product innovation unless it cultivates an
innovative environment that motivates staff to convert knowledge into novel products.
Organizations that foster innovation, promote creativity, and accept failure tend to
decrease employee uncertainty and boost commitment to green product innovation
initiatives (Bhuiyan et al., 2025). During the new product development process, an
innovative work environment motivates employees to take risks and become involved
in creative and challenging projects that require applying knowledge in new and
innovative ways. In these situations, staff are more likely to actively share and
exchange knowledge in order to stimulate imaginative thinking and pursue novel and
unconventional methods in their work (Jiang, 2025). This boosts their capacity to
combine knowledge obtained through knowledge management activities, ultimately
fuelling higher levels of innovation. In the absence of a pioneering climate, attempts
to create and disseminate knowledge are less apt to yield significant innovation
(Schulze, 2024).

The research suggests that introducing an innovative climate can substantially boost
the success of GPI, provided it is backed by green knowledge sharing, which in turn
increases employees' awareness and assurance to environmental objectives.
According to the RBV, both green knowledge and an innovative climate are viewed
as strategic intangible resources valuable, rare, and hard to replicate—that contribute
to a firm’s competitiveness (Liu, 2025). Manufacturing firms that have shown a
pattern of incorporating environmental knowledge can use mechanisms like the Office
of Green Collaboration (OGC) (who collaborate with industry alliance) to inspire
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more workers to partake in green innovation enterprises. From a Knowledge-Based
View perspective, knowledge is the central deliberate source for a manufacturing
firm, and its capability to share, participate, and apply green knowledge is crucial for
innovation (Kumar et al., 2024). The innovation climate acts as a facilitating aspect
that enables the transformation of collective green knowledge into practical results,
promoting creativity, experimentation, and risk-taking behaviours. Therefore, the
suggestion between GKS and GPI is moderated by a firm's innovative climate (Kumar
et al., 2024). Furthermore, it is anticipated that a forward-thinking climate will
facilitate the connection between knowledge management and organisational
innovation by enhancing a firm's ability to acclimate environmental knowledge into
sustainable, marketable green innovations (Shehzad et al., 2024). Therefore, it can
propose the subsequent hypothesis:

H7: The relationship between green knowledge sharing and green product innovation
Is mediated by the innovation climate.

2.8.8 Customer involvement as a moderator

In collaborative product development, organisations frequently partner with external
companies to create new products (Lu et al., 2025). Involving outside parties in the
development process has become more crucial, as shown by various research studies.
Collaborations between different organisations may involve a diverse array of
partners, including suppliers, universities, customers, competitors, or other
businesses. Studies have shown (Opoku et al., 2024; Seow et al., 2024), suggest that
the greater a firm's variety of external partnerships, the greater the probability of
creating effective new or enhanced products. Melnychuk et al. (2021), stress that
collaboration with external partners in product development greatly enhances
innovation and leads to successful product outcomes.

In interactions between companies (developer-customer in this case), absorptive
capacity is a crucial component that helps developers recognise and integrate relevant
green knowledge for use in New Product Development (NPD) and innovation
procedures (Aliasghar & Haar, 2023; Nagshbandi & Tabche, 2018; Seepana et al.,
2021). As a matter of fact, absorptive capacity gives the developer the ability to
efficiently integrate external and internal knowledge as well as create and enhance
procedures and practices that make it easier to apply both new and experimental
knowledge in the NPD project (Morgan et al., 2018). Therefore, according to Wang
et al. (2025), absorptive capacity is essential to enhance inter-firm learning and
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knowledge transfer. Therefore, 1) helping the developer to discern and identify useful
from non-useful external information and 2) promoting the outside knowledge's
embedding in organizational processes, absorptive capacity can lower the states of
knowledge- and knowledge-related uncertainty. Nowadays, every customer demands
eco-friendly products (Mageswaran et al., 2025) Insights from customers are widely
recognized as one of the most important sources of innovation because they can
suggest new ideas and viewpoints that are radically different from those of the
developer (Cui & Wu, 2016; Zhou et al., 2021).

Customer involvement can play a significant moderating role in the connection
between GKS and absorptive capacity, particularly when viewed through the
framework of Social Exchange Theory (Fan et al., 2023). This theory depicts the
interdependent feature of relationships, where the presence of mutual trust and
cooperation can facilitate productive exchanges. Active customer involvement in the
innovation process enables them to contribute valuable information, feedback, and
insights that enhance the company's existing knowledge database (Storey & Larbig,
2018). Active engagement enhances the quality and pertinence of collectively shared
environmental knowledge, making it more accessible and significant for the
organization. Consequently, companies with significant customer engagement are
better suited to identifying, processing, and utilising this knowledge, crucial elements
of absorptive capacity (Sjodin et al., 2019). By involving customers a company can
better use knowledge to make green innovations work well. This helps companies
make green products. Customers help companies know what is happening outside and
make changes. Green innovation results are better when customers are involved.
Social Exchange Theory gives us a way to understand how customers getting involved
affects the relationship between sharing knowledge about being green and being able
to absorb new information. The idea behind Social Exchange Theory is that people
act in ways because of the way they interact with each other. Social Exchange Theory
helps us see that when people do things for each other it creates a kind of exchange.
This exchange is what shapes the way people behave around each other. So when we
talk about green knowledge sharing and absorptive capacity Social Exchange Theory
Is really useful. It shows us that when customers participate it can make a difference,
in how well companies can absorb new green knowledge (Storey & Larbig, 2018).
These interactions are driven by the perceived benefits of sharing resources, which
outweigh the associated costs. People interact with each other because they think
sharing things will be good for them. They believe the good things they get from
sharing are more important than the things. This helps people trust each other and
work together. When we talk about sustainability and innovation customers are not
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just sitting there doing nothing. They are actually helping to share knowledge with
sustainability and innovation. Customers play a role in sharing knowledge, about
sustainability and innovation (Cropanzano & Mitchell, 2005).

When customers are really into our stuff they can tell us things that're really important
about green products and how we do things. If all the people who work with us are
paying attention the good things we know about being green gets shared around the
company. We get to know more, about products and green processes from our
customers who care about this (Wei et al., 2018). Knowledge is shared openly by
companies through interactions. This happens because firms know that customers
who are involved can help them gain insights. These insights help firms to be better
at absorbing knowledge. Customer involvement helps a company to find, understand
and use knowledge. This is because both the company and customer think it is an
exchange. This fair exchange reduces uncertainty. It also makes companies more
confident. They become confident, in using sustainable practices. The companies and
customers work together. They share knowledge. The customers help companies.
Companies get better at being sustainable (Tseng & Hung, 2013).

When customers are not very involved it is harder for companies to share information
about being green in a way that's interesting and relevant. This can make it tough for
the company to really understand and use this information in the way possible. SET
says that a companys desire to learn from customers and use that knowledge depends
on how much the company thinks it will benefit from working with the customer. The
company needs to think that it will get something out of the relationship with the
customer. If the company does not think it will get benefit then it will not be very
motivated to learn from the customer. The company will not try hard to share green
knowledge with the customer when the customer is not very involved. Green
knowledge is important, for the company. It is not very effective when the customer
Is not participating (Tseng & Wu, 2014). High customer involvement makes the effect
of GKS on learning even better. This happens when customers are really involved. It
creates a situation where knowledge shared is more useful and relevant to the market.

H8: Customer involvement moderates the relationship between green knowledge
sharing and absorptive capacity.

Customer involvement in environmentally-friendly product innovation is important
as customers contribute valuable knowledge, insights, and ideas that can drive more
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effective and sustainable solutions (Awwad et al., 2025). Their direct experience and
environmental concerns enable companies to advance a better consideration of market
requirements and preferences, thereby ensuring green innovations are both practical
and effective. Manufacturing firms can boost the success and acceptance of their eco-
friendly products by actively incorporating customer suggestions and ideas, thereby
facilitating more effective cooperation and better environmental results (Awwad et
al., 2025).

Consequently, In an innovative work environment, providing resources and incentives
to marketing personnel who directly interact with customers supports knowledge
sharing and encourages the desired behavior (Tsai, 2018). Marketing staff who are
fully committed to their jobs tend to feel more inspired, active, and passionate about
their work, and this positive attitude is reflected in their interactions with customers
(Tsai, 2018). Effective product service can be enhanced by improved customer service
performance, which assesses how well a product satisfies customer needs in its service
capacity (Hussain et al., 2025). When the marketing staff members are actively
involved and engaged in sharing green knowledge, they tend to have a more positive
attitude towards their work and display a stronger commitment to fulfilling their job
duties (Tsai, 2018). Marketing staff who are highly invested in their work typically
respond quickly to customers, actively listen to their concerns, and pinpoint unspoken
needs. As a result, they are able to effectively communicate product features and
benefits in order to address and overcome customer objections (Arora, 2024).

According to Chang (2021), earlier research has indicated that the innovation climate
may be affected by supposed customer involvement, organizational status and firm
culture. Employees feel appreciated when clients exhibit cooperative behavior, such
as adhering to rules, and they look for opportunities to enhance their work attitude
(Ma et al., 2022). In addition, clients have the ability to provide staff with resources
including financial, human, cultural, informational, and social capital in order to foster
better ideas and output. Three categories of physical resources were distinguished
(strength, energy, and emotion) (Agrawal & Rahman, 2015; Arora, 2024). These tools
offer psychological support for the creative environment among staff members.
Cooperating with customers, such as those who follow instructions, leaves a positive
impression on staff and encourages them to look for methods to enhance their
performance (Zhou et al., 2021). Clients can help employees who are working on
improving their innovative ideas and output by providing material, economic,
interpersonal cultural, knowledgeable, and social assets (Agrawal & Rahman, 2015;
Hussain et al., 2025).

53



When we think about how customersre involved it can really affect the relationship
between GKS and IC. This is especially true if we look at it from the viewpoint of
Social Exchange theory. Customer involvement is a part of this. It can help us
understand how GKS and IC work together and how customers play a role in this
process. The Social Exchange theory helps us see that customer involvement is
important, for GKS and IC (Zhou et al., 2024). The idea here is that when people work
together in a way it is very important. This means that companies and customers need
to trust each other and help each other out. When customers are really involved they
bring ideas about being green and seeing things from a different point of view. This
helps the company share knowledge with others. The company and the customers are
working together. This is a very good thing.

The customers are giving the company ideas and the company is learning from the
customers. This is what the company needs to do to be good, at sharing knowledge.
The company and the customers are working together to make this happen (Ojha et
al., 2023). The exchange that happens here really helps to make a place for new ideas
to grow. This is because it makes people work together and share what they know to
make things more sustainable. When people work in a place that likes ideas they are
more likely to use and build on the things they know about being green. When
customers are involved it makes the connection between Green Knowledge Sharing
and Innovation Creation stronger. This is because it creates a place where people can
work together and make things in a way that is good, for the planet. Green Knowledge
Sharing and Innovation Creation can really make a difference when people work
together (Naim et al., 2024).

Social Exchange Theory provides a solid theoretical foundation for comprehending
how customer participation influences the connection between green knowledge
sharing and innovation climate. According to the SET model, social interactions are
defined by reciprocal exchanges in which individuals and groups engage in actions
that are expected to yield mutual benefits. When one party offers valuable resources,
such as knowledge, support, or feedback, the other party likely feels obligated to
return the favor. This enhances cooperation, trust, and commitment to the relationship
in the long term (Naim et al., 2024).

In an organization green knowledge sharing is about staff members sharing
knowledge, skills and best practices about the environment with each other. This helps
team members work together better. They share information openly. Learn from each
other. Green knowledge sharing helps create an environment for new ideas to grow.
Staff members learn from each other. They get to know practices related to
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environmental issues. This process makes teamwork and openness stronger. It helps
organizations become more innovative. Green knowledge sharing is vital, for
organizations. It helps them work better together on issues (Agrawal & Rahman,
2015; Hussain et al., 2025). An innovation climate in a company is when all
employees understand that creativity, trying things and developing new ideas are
supported and encouraged. When managers and colleagues openly share knowledge
it shows that they support initiatives that focus on being sustainable. This helps create
a culture that values innovation and taking care of the environment. Employees feel
that their ideas for sustainability matter and that they are encouraged to think about
environmental accountability. Sharing knowledge makes it clear that sustainability is
a priority. It also shows that the company is serious, about innovation and making an
impact. In this kind of culture employees are more likely to come up with ideas that
support sustainability. The companys focus on innovation and environmental
accountability helps to drive growth and success.

The relationship between the company and the customers is really important. It
depends on how customers use the app. The customers are like partners who help the
company by giving them ideas, information about the market and feedback. When
customers use the app a lot the company gets a lot of benefits from the exchange of
ideas about being eco-friendly (Naim et al., 2024). Customers who help create
products by giving suggestions about sustainability or working together with the
company provide really useful information. This information helps the company share
knowledge about the environment with its employees.When customers and the
company work together like this it makes the employees feel like their knowledge
about the environment is important and that people outside the company care about it.
This can make the employees more motivated, trustworthy and dedicated to coming
up with innovative ideas. The customers and the company both benefit from this
relationship. It is especially good, for the company when the customers are really
engaged with the app and the companys eco-friendly concepts.

A cycle of support happens when customers are involved. When companies share
information with customers they give more comments and participate more.
Companies also react to customer suggestions. This exchange helps create an
innovative work environment. It encourages openness, safety and teamwork in
solving problems. Employees see initiatives as supported not just by their company
but also by customers. This makes them feel safe to try things and innovate
sustainably.. When customers are not involved the exchange of ideas is weaker. Even
If employees share practices with each other they might not get feedback from
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customers (Agrawal & Rahman, 2015; Hussain et al., 2025). Without customer
involvement the positive effect of practices on innovation may not be clear. It is
crucial for customers to participate. When customers are involved it helps employees.
They get validation and feedback from customers. This makes a difference, in creating
a positive and innovative work environment. Customers play a role. They help create
a cycle. Companies should involve customers. This involvement is essential. It fosters
a culture of openness and teamwork. Employees feel supported. They are more likely
to experiment and innovate. In this way customer involvement is vital. It helps create
a work environment. Companies and customers work together. They share ideas and
feedback. This helps drive innovation (Hussain et al., 2025). People think that when
we share what we know about the environment it is a thing. This helps us create things.
When customers are part of this the environment knowledge gets shared in a way.
This means employees feel like they have help when they try to come up with new
ideas about the environment. So the environment innovation climate gets stronger.
That is good, for the environment. Hence, it can be hypothesized that:

H9: Customer involvement moderates the relationship between green knowledge
sharing and innovation climate.

2.9 Summary related to Green knowledge sharing and other

variables
Following is the summary related to the present research:

Table 2.9 Literature Review summary (Source: author’s own)

Author Purpose Finding Journal
(Maetal., The aim is to examine | Green knowledge | Kybernetes
2025) how green knowledge | sharing and green

sharing and  green |dynamic  capabilities
dynamic capabilities | have a substantial and
influence green | beneficial effect on
creativity and green | green innovation. They
innovation directly and | have both direct and
through green creativity. | indirect influences.
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(Badar & This study looks at how | The research suggests | Journal of
Siddiquei, green knowledge is|that leaders  who | Business &
2025) acquired and shared, and | include green ideas and | Industrial
green innovation, how | who create new green | Marketing
internal corporate social | ideas are good at
responsibility, connecting with each
communication is | other. Green knowledge
influenced. and green knowledge
sharing help connect
people in this way.
(Achmad & This study looks at how | The findings of the | Journal of
Wiratmadja, well knowledge | study demonstrate that | Open
2025) management helps green | knowledge Innovation:
innovation and how it | management exerts a | Technology,
affects how well SMEs | considerable influence | Market, and
do and how well they | on green innovation, | Complexity
compete. which in turn exerts a
favorable impact on
organizational
performance.
Additionally,
organizational
performance supports
competitive advantage.
However, the
relationship  between
organizational
performance and green
innovation  is  not
significantly influenced
by innovation
capability.
(Abbas & Khan, | The aim of this study is | Research has Journal of
2023) to investigate whether | demonstrated that Knowledge
organizational green | GKM is a significant Management

innovation capabilities
are enhanced by green

knowledge
management, resulting
in  improved green
performance.

positive indicator of
organizational green
innovation and green
performance, and
improves their
capacities in these
domains.
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(Wang et al., The study examines green knowledge Journal of
2022) green knowledge management Innovation &
management and green | strengthens Knowledge
innovation. This organizations' abilities
includes green to implement green
technological and innovation and SDG
management strategies, aligning
innovation. with the findings of
research studies.
(Shehzad et al., | To study the effects of a | The results of the Journal of
2023) company's mediation show that Cleaner
environmental efforts green knowledge Production
on new ideas that are management's role in
also environmentally connecting green
friendly, the role of entrepreneurial
managing knowledge orientation and
about these efforts, and | ambidextrous Gls is
the impact of managing | more important when
resources effectively. there is a strong ability
t0 manage resources.
(Sahoo et al., The results of the Studies show that new | Business
2023) moderated mediation ideas for green Strategy and
show that green technology can help the

knowledge management
plays a more important
role in connecting green
entrepreneurial
orientation and
ambidextrous Gls when
companies have highly
developed resource
orchestration capability.

companies do a better
job of protecting the
environment.

Environment

(Ul-Durar et al.,

2023)

The study focuses on
forging links with
several crucial yet often
overlooked aspects of
knowledge dynamics
and company
perspectives. The aim is
to establish
organizational circular
economy activities
through eco-innovation.

This paper talks about
a plan that explains
how people learn and
get used to a company's
ways. It also gives
companies a new way
to share what they
know.

Journal of
Knowledge
Management
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(Song et al., We created a mediation | The findings from Business
2020) model that includes a multiple regression and | Strategy and

way to share knowledge | bootstrapping analyses | the

about the environment. | suggest that absorptive | Environment

This model looks at capacity fully mediates

how the pressure from | the connection between

stakeholders affects the | green knowledge

way green knowledge is | sharing and green

shared and how it leads | innovation.

to new ideas. Stakeholder pressure

positively impacts this
mediation effect.

(Shafait & This study looked at The existence of a Journal of
Huang, 2024) how leaders' choices direct and positive Cleaner

affect teachers' learning | impact of sustainable | Production

about the environment. | leadership on green

This includes how learning outcomes was

teachers think, how they | confirmed, but the

act with others, how presence of green

they grow as people, knowledge sharing as a

and how happy they are. | direct mediator without

This study also looked | any additional

at stakeholder theory. It | influence between

also examined the sustainable leadership

mediating role of green | and green learning

knowledge sharing in outcomes was also

relation to sustainable confirmed.

leadership and its

impact on green

learning outcomes.
(Abbas & This study investigates | Knowledge Journal of
Sagsan, 2019) | the function of management has a Cleaner

knowledge significant impact on Production

management. It looks at
green innovation and
corporate sustainable
development practices.

green innovation and
corporate sustainable
development activities.
Green innovation was
found to have a
positive effect on
corporate sustainable
development.
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(Makhloufi, This research is the first | The research showed Industrial
2024) study to look at how big | that big data Management &
data and sharing green | capabilities positively | Data Systems
knowledge can help impact both green
companies be more absorptive capacity and
environmentally green entrepreneurship
friendly and how they | orientation. Green
can help people start entrepreneurship
new businesses that are | orientation and green
also environmentally knowledge sharing also
friendly. positively contribute to
green innovation. The
green knowledge
sharing project had a
positive impact on both
green absorptive
capacity and green
entrepreneurship
orientation.
(Aboelmaged & | This research uses The adoption of green | Journal of
Hashem, 2019) | knowledge capability innovation is driven by | Cleaner
studies and the natural | key factors, including | Production
resource-based view of | sustainable orientation
the business to look at | and collaboration
how absorptive capacity | capabilities. Absorptive
affects the use of green | capacity has a
innovation. significant impact on
this adoption.
(Albort-Morant | This paper looks closely | The results of the study | Journal of
et al., 2018) at how the knowledge | show that being able to | Knowledge
that a company has learn from experience | Management

inside the company and
the knowledge that
comes from outside the
company affect how
well a company creates
new ideas that are
environmentally
friendly. Subsequently,
the study examines the

and building
relationships have a big
positive effect on the
result we are studying.
Building relationships
helps explain the
connection between
being able to learn
from experience and
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relationships between
absorptive capacity,
relationship learning,
and green innovation
performance.

how well green
innovation works.

(Lin & Chen, This study looks at the | Studies have Quality &

2017) connection between demonstrated that eco- | Quantity
sharing knowledge friendly dynamic
about the environment, | capabilities and eco-
the ability to change friendly service
quickly, creating new innovation function as
services, and having an | intermediaries in the
advantage over other beneficial connection
companies because of between eco-friendly
environmental concerns. | knowledge sharing and

eco-friendly
competitive advantage.

(Sunetal., We will look at how The results show a Journal of

2025) green knowledge connection between Manufacturing
sharing, the creative sharing green Technology
environment, and better | knowledge and a green | Management
artificial intelligence creative environment
information can help and circular economy
people use circular practices. A green
economy practices. This | creative climate is a
will give people better | crucial intermediary
ways to work together | between green
and create new green knowledge sharing and
practices. circular economy

practices.

(Yeetal., 2022) | The effects of Innovation climate and | European
innovative employee innovation behavior Journal of
behavior and knowledge | have been found to be | Innovation
sharing within the regulated by Management

workplace are
investigated by this
study. The factors that
are considered include
organizational climate,
creative leadership
skills, and emotional

knowledge sharing,
which is defined as the
transfer of information,
skills, and expertise
from one individual or
group to another,
facilitating the
exchange of ideas, best
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responses to imposed
change.

practices, and
knowledge, and
enhancing
collaboration,
innovation, and
creativity.

(Akhtar et al., The study's foundation | This research Environmental
2024) IS the natural resource- | demonstrates a positive | Science and

based view with correlation between Pollution

development of a green absorptive Research

mediation-moderation | capacity, green

framework. This innovation climate,

framework examines green intellectual

the impact of green capital, and

intellectual capital on environmental

green innovation performance in

performance and business settings.

environmental

performance. Green

absorptive capacity acts

as a mediator and the

green innovation

climate serves as a

moderator.
(Maitlo et al., This study investigates | The research results Frontiers in
2022) green transformational | show that the green Psychology

leadership. It also
investigates green
innovation climate and
green autonomy. These
are precursors to green
creativity.

innovation climate has
a partial mediating
effect on the green
creativity of employees
in China, through both
direct and indirect
effects of green
transformational
leadership. Green
autonomy also
mediates the
relationship between
the green innovation
climate and green
creativity.
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(Zhou et al., It's really importantto | They also have a Resources
2021) think about how the positive mediating Policy
environment is a part of | effect on the
this, and how relationship between
companies can take in | environmental
and use new ideas ina | legitimacy and green
green way. But not a lot | innovation, which is
of research has been important for
done on how these understanding how
things affect green environmental factors
innovation in mining influence the adoption
companies. of innovative green
practices. Green
absorptive capacity can
positively moderate the
relationships between
senior management
cognition and green
innovation and
between green strategic
orientation and green
innovation.
(Zhang et al., The study examined Green absorptive Business
2020) how external knowledge | capacity reinforces the | Strategy and
acquisition and green positive impact of the
absorptive capacity market-based Environment
influenced the outcome. | regulation on external
knowledge adoption.
(Cui & W, An increasing number | So, what we're saying | Journal of
2017) of companies are Is that these two types | product
actively incorporating of customer innovation
their customers into the | involvement each have | management

product development
process for new items,
which allows companies
to create products that
customers want and
meet their needs.

their own perks and are
better suited for
different situations.
When adopting CIC,
businesses should
consider their learning
methods and the
efficiency of CIS for
developing new
products.
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(Agrawal &
Rahman, 2015)

The goal of this article
Is to identify the various
roles that customers
play and the resources
they provide in the
creation of value
through collaboration.

This research examines
value co-creation from
the customer's
viewpoint, detailing the
resources customers
contribute, and
provides a conceptual
framework for value
co-creation.

International
Strategic
Management
Review

(Elshaer et al.,
2024)

The extent to which
customers' eco-friendly
behavior is influenced
by social commerce
practices within the
context of eco-friendly
hotels is aimed to be
investigated by this
study.

Research results
showed how important
social commerce is in
getting customers to be
more eco-friendly and
choosing hotels that are
also eco-friendly. The
findings also validated
the moderating effect
of green customer
citizenship in
facilitating the
relationship between
social commerce and
environmentally
friendly behavior in
hotel settings.

Sustainability

(Amoah etal., | The socio-economic It is shown by the Journal of
2022) problems being findings that significant | International
encountered by rapidly | support and Studies
developing economies | contributions to Gross
present a vast yet Domestic Product
unrealized potential for | (GDP) are continued to
small and medium-sized | be offered by small to
enterprises (SMESs). medium-sized
This study examined the | enterprises (SMESs),
role of SMEs in an and roughly 70 percent
emerging economy. of the country’'s entire
working population is
employed by them.
(Idrees et al., This study wants to This study delves into | Journal of
2023) show that knowing how | the intricacies of Innovation &
to manage what you knowledge Knowledge

know is an important

management within the

64




part of a business's plan
and can help high-tech
companies make new
products more quickly.

ambit of National
Development Project
initiatives. The article
presents several
thought-provoking
findings and provides
an in-depth analysis of
their potential long-
term implications. It
also offers a theoretical
structure for the
research and a practical
approach based on
existing literature,

(Paparoidamis | It is sought to be Consumers have more | European
& Tran, 2019) | investigated in this positive attitudes Journal of
study whether different | towards products, show | Marketing
kinds of eco- stronger preferences,
innovations are reacted | and are more likely to
to variably by adopt innovations that
consumers and to be eliminate resource use
explored how and under | compared to other eco-
what circumstances innovations across two
consumers' perception | product categories.
and adoption intentions | While consumers are
are influenced by eco- | unwilling to pay a
friendly consumer higher price, they
innovativeness. would increase their
consumption levels to
offset the cost.
(Awan et al., The investigation's Our research shows Business
2021) primary focus is on how | that when buyers share | Strategy and
export companies their knowledge, it is the

organize knowledge
management and
improve product
innovation outcomes.

very important for
companies that want to
sell their products in
other countries. This
sharing of knowledge
helps these companies
get the resources they
need and use them in
new ways, which in

Environment
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turn helps them create
new products.

(Abu-Shanab &
Subaih, 2019)

This research tried to
examine the factors that
lead to new ideas in a
company. The study
looked at six important
factors: the company's
culture, its rules and
policies, how
employees feel, what
makes them want to
work there (both the
good and the bad), how
happy the employees
are, and how much they
share what they know.

Both internal and
external incentives
must be focused on by
businesses to shape
employees' perceptions
and subsequently
encourage knowledge
sharing. They should
place a greater focus on
rules and policies that
foster a culture of
knowledge sharing.

Journal of
Information &
Knowledge
Management

(Martinez- A competitive edge can | The results of Problems and
Ardila et al., be established by technology transfer in | Perspectives in
2025) alliances through the cooperative Management
improvement of an partnerships are
organization's ability to | enhanced by increasing
find, absorb, and a company's ability to
implement new absorb knowledge,
knowledge, which is according to research
often called its findings. Strong
absorptive capacity for | relationships between
knowledge. organizations are
shown to be very
important for sharing
knowledge.
(Martinez- This paper investigates | When a company European
Ardila et al., how an emerging includes sustainability | Business
2025) market multinational in its plan, its Review

enterprise (EMNE)
incorporates
sustainability into its
business strategy to
achieve and sustain
long-term corporate
legitimacy. Specifically,
the study examines how
implementing a

subsidiaries can
successfully meet
global needs by
considering internal
and external pressures.
This integration fosters
the development of
unique capabilities and
the adoption of
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corporate sustainability | standards, mitigates
strategy can strengthen | risks in overseas

a company's long-term | markets, and provides a
competitive position by | competitive advantage

establishing and while safeguarding
maintaining its corporate credibility
legitimacy and among stakeholders.

promoting sustainable
development practices
within the organization.

(Chaparro- The paper looks at how | The findings Environment,
Banegas et al., | countries are grouped accentuate the Development
2024) based on how well necessity of and
they've met the SDGs incorporating the Sustainability
and the presence of limitations of economic

innovation facilitators. | growth with regard to
innovation drivers to
nurture sustainable
development.

(Duran-Romero | The idea of a circular A suggested plan for Technological

et al., 2020) economy was created to | studying the topic and | Forecasting
enhance the efficiency | ideas for future and Social
of how we use resources | research questions are | Change
while decreasing the presented. It explores
need for new resources, | technologies
reducing waste, and incorporating eco-
lowering emissions. innovation from the

energy, waste,
transportation,
construction, and
manufacturing
industries.

3 MOTIVATION AND NEED FOR STUDY, RESEARCH
GAP, RESEARCH QUESTION, AND OBJECTIVES

3.1 Motivation and need for study
To gain a competitive advantage and promote green products with a focus on
sustainability has become more critical (Chen & Cao, 2025). This studyis situated
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within the manufacturing industry of developing countries, where firms experience in
integrating and knowledge management problems. Past research (Fishbein et al.,
2015; Pisano, 1989) suggests that an appropriate governance structure, such as
promoting GKS and enhancing AC, is important for a firm’s performance. However,
there is little understanding of customer involvement as a novel addition in
manufacturing firms, it could significantly reduce the transaction cost to enhance the
firm green product innovation while having a good knowledge about customers'
demands (Reppmann et al., 2025).

Green product innovation is a significant interest in developed countries' industry to
compete in the market. The sustainability gap between developed and developing
nations is caused by differences in historical trajectories, governance structures,
technological accessibility, and economic capabilities (Neale et al., 2021). Rich
countries frequently have greater resources available to them for enforcing laws,
investing in sustainable practices, and creating clean technology (Bejakovic, 2020).
On the other hand, developing nations deal with issues including scarce financial
resources, poor infrastructure, and conflicting development agendas (Masudi et al.,
2025). Moreover, past industrialization trends in rich nations have added to the
accumulation of wealth and knowledge in the field of sustainability (Okonkwo et al.,
2025). Addresing these disparities requires concentrated efforts to reduce economic
inequality, improve technology transfer, fortify governance, and foster global
collaboration to close these gaps (Kurniawati, 2020).

Within this context, it is necessary to develop eco-innovations to make good and
innovative products in manufacturing industries. Eco-innovations reduce inequality
by making essential services and jobs more accessible, as it enhance technology
transfer by creating open and adaptable systems (Atiku et al., 2024). Futhermore, eco-
innovations promote sustainability, enhance governance, and encourage international
cooperation by establishing shared goals and diplomatic innovations (Chaparro
Banegas, 2024). Despite their importance, few research studies exist from the
developing countries' perspective, with a few exceptions (Awan et al., 2021), in the
emerging country context, to manufacture eco-friendly products.

A significant knowledge gap in research on competitive advantage in SMEs exists
due to the limited incorporation of traditional cost- and quality-based benefits with
developing factors, including digital transformation, environmental sustainability,
and supply chain robustness (ZHANG, 2025) while many studies concentrate on
operational efficiency or innovation individually, yet there is inadequate investigation
into how these capabilities interact and adapt in response to changing market
circumstances. In particular, the significance of intangible assets, including green
knowledge sharing, employee skills, and organisational climate, in maintaining a
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competitive edge remains largely unexplored, particularly within the developing
countries’ context (Shahbaz et al., 2025).

Against a backdrop of discussion on climate change, environmental issues, and
sustainable economics. The perception of GPI in SMEs has changed in recent years
(Duran-Romero et al., 2020). These ecological challenges allow the investigation of
specific mechanisms that will enable manufacturing firms from developing countries
to increase green product innovation performance (Shahbaz et al., 2025). Even though
the concept of GPI is not new, research varies across different countries. No research
study investigated customer involvement as a moderator between GKS and GPI from
a developing country perspective. The main stream studies don’t adequately address
the role of 1C and AC for firm green product innovation, which leads to companies’
competitiveness (Ma et al., 2025).

Research on the unique dynamics and difficulties developing nations confront when
incorporating consumer input and preferences into green product innovation
processes may be lacking (Barwant et al., 2025). Furthermore, investigating the role
of customer involvement (CI) in GPI within developing countries’ contexts may not
receive as many resources or research priority as other components of sustainable
development, such as resource management or economic growth (Hashem &
Aboelmaged, 2023). As in developing countries, most SMEs do not give value to their
customers; they just follow tradition, and the knowledge-sharing level is also not up
to the mark (Sampaio, 2025). So, these firms needed to introduce these practices and
create an innovative climate.

Futhermore,due to the institutions' lack of infrastructure support, many manufacturing
firms face a lack of research and development resources (Junejo et al., 2025). As a
result, to overcome these problems, firms often rely on external knowledge sources to
increase the firm's green product innovation. However, there is little understanding of
how manufacturers in developing countries can improve a firm's GPI (Ullah et al.,
2022). There is an essential need to look at how green product innovation and
knowledge exchange techniques may be used to advance competitiveness in the
context of developing countries’ manufacturing SMEs. Although sustainability
practices are becoming more and more important worldwide, many SMEs in
developing countries find it difficult to incorporate eco-friendly initiatives into their
daily operations (Hussain, 2023).

Therefore, in this environment, little is known about the functions of crucial elements
like consumer involvement, absorptive capacity, and innovation atmosphere. For
manufacturing SMEs in developing countries to successfully negotiate the difficulties
of international competition and concurrently contribute to environmental
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sustainability. They must have a detailed understanding of these dynamic forces. To
gain a thorough understanding of manufacturing firms’ practical suggestions for
policymakers, it is important to consider the significant impact that customer
involvement can have on a firm’s knowledge generation activities, enhance absorptive
capacity, and create an innovation climate. This, in turn, can influence the firm’s green
product innovation, which leads toward competitive advantage.

3.2 Research Gap

Currently, climate change, environmental concerns, and sustainable economics are
major topics of discussion. Manufacturing firms in developing nations are facing
mounting pressure to implement environmentally sustainable methods without
sacrificing competitiveness in swiftly evolving markets. Increasing emphasis is being
placed on promoting eco-friendly products with a focus on long-term sustainability.
The manufacturing industry of developing countries experience in integrating and
tackling knowledge-sharing problems (Awan et al., 2021). Previous study indicates
that a suitable governance framework, including the promotion of GKS and the
enhancement of green products, is crucial for a company's success (Shehzad et al.,
2024). Most of the research concentrates on developed economies, leaving a
substantial knowledge gap regarding how these interconnected factors function within
resource-scarce, institutionally fragile, and environmentally developing country
contexts. Closing this gap is vital for developing strategies that not only increase green
innovation but also improve firms' market positioning in emerging economies.

The main research problem in manufacturing firms is to share green knowledge within
the organization, which is very important nowadays due to eco-friendly product
demands, which may lead organizations towards a competitive advantage
(Chaithanapat et al., 2022). Thus, green product innovation is facilitated by aspects
like GKS, customer involvement, and innovation-supportive climates, yet many firms
find it challenging to convert these elements into lasting competitive advantages.
Hindrances like low absorptive capacity, disjointed collaboration channels, and
underutilized customer feedback integration into innovation processes impede the
efficient development and commercialization of eco-friendly products. For this, the
firm must have an innovative climate (Abu-Shanab & Subaih, 2019), so that its
employees may be more capable of absorbing innovative skills and enhancing the
green product innovation of a firm (Riaz et al., 2024). There is a limited study about
customer involvement that has the potential to substantially decrease transaction costs
and thereby boost a company's green product innovation. Product innovation in
environmentally friendly products is a major concern for businesses to remain
competitive. Developing eco-innovations is essential in the manufacturing sector.
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Concurrently, various prior research studies have originated from the viewpoint of
developing countries, with a few notable exceptions (Awan et al., 2021), within the
context of a developing country.

3.3 Main Research Goal, Research Question, and Objectives

Consequently, the main goal of this study is to create and validate a thorough
model to look at how green knowledge sharing affects manufacturing enterprises'
ability to compete.

To close the research gap in the form of current literature, the following research
problems should be investigated in light of the research question and objectives.

RQ: What are the specific mechanisms through which green knowledge sharing
enhances green product innovation in SMEs, and how do factors such as customer
involvement, absorptive capacity, and innovation climate mediate or moderate these
relationships?

ROL1: To identify the direct effect of green knowledge sharing on green product
innovation, absorptive capacity, and innovation climate.

RO2: To analyze the mediating roles of absorptive capacity and innovation climate
between green knowledge sharing and green product innovation.

RO3: To analyze the moderating effect of customer involvement between green
knowledge sharing, absorptive capacity, and innovation climate.

RO4: To study the interactive effects of green knowledge sharing, absorptive
capacity, innovation climate, and customer involvement to enhance green product
innovation of manufacturing firms.
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3.4 Conceptual Framework

In short, there has been a emergent awareness among scholars and manufacturing
firms in the employment of green knowledge sharing and green product innovation.
So there is still a need for research on this topic. The following is the conceptual
framework of the current study.

Customer
involvement
|
HY9 . H8 H6
|
Absorptive
k
ity
\ capacity
| H2 H3
Green knowledge | - | H1 _’ Green product
sharing | innovation
~H4 HS5
- Innovation
climate
H7

Figure 4: Conceptual Framework (Source: Author’s own)

This study is important in numerous ways. Initially, it expands knowledge
management skills to produce green products with additional value and preserve the
environment, giving businesses a competitive advantage. Second, in the framework
of green innovation, this study complements the form of knowledge concerning the
relationship among GKS, GPI, IC, and CI. Third, the research contributes to the
worldwide initiative to execute the Sustainable Development Goals (SDGs), which
comprise addressing climate change (SDG-13), guaranteeing sustainable production
patterns (SDG-12), and encouraging innovation (SDG-9). Lastly, the research's
findings will assist managers in accepting social responsibility for environmental
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protection while creating eco-friendly products. To fulfill the needs of customers
within the context of ecological manufacturing firms.

4 METHODOLOGY

This chapter proposals a detailed clarification of the research methods used in the
current study. This section comprehensively covers research design, variable
operationalization, population and sampling approaches, data collection procedures,
Instrumentation protocols, data sources and collection methods, analytical techniques,
the rationale for using structural equation modeling, and data analysis. Table 4.1
shows a summary of the research methodology.

Table 4. 1 Summary of research methodology (Source: author’s own)

Research paradigm Positivist

Research approach/ methodology | Quantitative study

Research strategy/ methods Survey

Research techniques Questionnaire

Object of analysis SMEs (Metallurgy and non-
metallurgy) in Pakistan.

Respondents/Participants The respondents (Senior Managers,

Executives, Middle Level
Managers, and Other Professionals)
are working in such manufacturing
firms.

Data analysis Smart-PLS, SPSS, Amos
Respondents’ profile

Measurement assessment
Common method

Variance

Mean, standard
deviations, and correlation
Direct influences
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Indirect influences

Analysis
Data visualization

The philosophy of the current study is positivism (basic research). People are going
to realise that the beliefs expressed through words are constructive and reliable. Thus,
credentials must confirm and then illustrate how this specific objective is converted
into a completed state (Warelow, 2013). Variables are included in the current study
to clarify and illuminate the objective truth.

According to Daniel and Auriac (2011), quantitative research is preferable. In the
current dissertation, a deductive approach is used. Based on universal evidence, the
opinions are consistent in the interim which further are admitted or taken to be
identified in progress: in the direction of a more definite or ambiguous idea.

Philosophies
Experiment
Approaches
Mono method PP
Cross-sectional
Strategies
Data} Mixed Action
collection
methods | research
and data )
analysis Choices
Longitudinal
Time
Multi-method horizons

Archival research

Techniques and
procedures

Figure 5: Research Onion (Saunders' 2007)
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One-time cross-sectional data collection is a survey approach that is used to quantify
the associations between variables and propose a model of relationships. Saunders et
al. (2009) emphasise that the survey strategy is suitable to use quantitative data
collection. When we want to look at how thingsre related to each other at a certain
time we need to collect cross-sectional data. This way we get a picture of what's
happening with the organization what people are doing and what is happening as a
result. Cross-sectional data collection is useful for finding patterns seeing how things
are connected and finding out if there are any relationships, between things without
having to watch what is happening for a long time. This makes -sectional data
collection a good way to save time and money (Bell et al., 2022; Sekaran & Bougie,
2016). Researchers can get information from a lot of people at the time with cross-
sectional studies. This means they get an diverse group of people. Cross-sectional
studies make the results more believable. They help researchers test their ideas. Cross-
sectional studies are really good, for this because they give researchers a foundation
to work.

4.1 Sample, Demographics, and Data Collection and Analytic

Technique

This study employs a quantitative research approach to achieve its objectives by
collecting data from senior managers, executives, and middle-level managers at SMEs
in Pakistan, as well as from other professionals. Pakistan was selected as the case
study context for several reasons. First, it is one of Asia's fastest-growing economies,
with nearly 90% of businesses being SMEs that play a significant role in contributing
to pollution and climate change (Aftab et al., 2022). Extensive research has been done
on sustainability practices among large companies in developed and developing
nations. Despite this research, the literature remains relatively limited. The focus has
been on how large companies can adopt sustainability initiatives. The question has
not been asked how small businesses in developing countries can do the same. This is
Important because small businesses are a significant source of economic activity in
developing countries. They often lack the financial stability to adopt sustainability
initiatives (Roxas et al., 2017).

Significant difficulties are encountered by SMEs in Pakistan due to the rapid pace of
technological advancements and their comparatively low levels of innovation (Raes,
2021). These challenges come from SMEs not having a good handle on how to
manage what they know and innovate. This keeps them from getting sustainable
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results (Vitale et al., 2020). Characteristics such as competitiveness, risk-taking, and
proactiveness are crucial for improving green product innovation within small and
medium-sized firms (Idrees et al., 2023). There is a pressing need to comprehend how
external pressures from customer involvement affect SME performance. Rising
customer demand for halal certification, ISO standards, and quality assurance is
pushing SMEs in Pakistan to adopt regulatory frameworks, embrace technology, and
innovativeness (SHAH, 2019). While these changes improve quality, governance, and
international compliance, they also pose survival risks for firms unable to adapt.
Despite increasing research on environmental openness and sustainable business
strategies (Amankwah-Amoah et al., 2024) relatively little attention has been given to
the role of absorptive capacity and innovation climate as a threshold in the relationship
between GKS and GPI.

The sample size (N=min. 200) for this study was calculated from an online calculator
suggested by (Cohen, 2013; Soper, 2021; Westland, 2010). The proposed
methodology questionnaires were distributed in manufacturing enterprises in both
paper and digital modes. Questionnaires were created in English (as English is the
second known language in Pakistan) and given to respondents, which included senior
managers, executives, middle-level managers, and other professionals in connected
departments. Managers were considered more relevant respondents for this research
since they make strategic decisions; therefore, in the current study, data from them
were gathered. In addition, they were more knowledgeable about pertinent evidence
and at the same time played a crucial role in the sharing of knowledge across sectors
(Ooi, 2014; Yusr et al., 2017). Initially compiled a list of 300 selected SMEs from one
region of Pakistan (Lahore) through their connections with the appropriate SMEDA.
Then contacted the directors of human resources departments of these 300 SMEs,
asking if they offered education or training programs for environmental sustainability,
to see if the organizations were implementing green practices within their workplaces.
In sum, due to firms being disqualified or turning down the opportunity to participate,
the authors narrowed the 300 firms down to 250. After getting consent forms and
emails from those firms’ HR, the researcher distributed 750 questionnaires from
January 2024 to June 2024. The collection of data was carried out with the explicit
consent of the HR management. Data was collected in hard (paper) and soft (google
form) form as well. There were a minimum of three to four responses from each
company. Respondents from 250 SMEs received a sealed packet containing a survey
questionnaire and a cover letter that explained the study's main objectives and
guaranteed the anonymity of their feedback. A total of 670 data points were collected
from completed questionnaires of respondents at SMEs in Pakistan after three
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reminders were sent out every two weeks, though some data were missing. In total,
642 completed questionnaires were used for analysis. It is worth noting that the
original survey was conducted in English because English is an official language.

The analysis of the data involves the application of Partial Least Squares and
Structural Equation Modelling (PLS-SEM) techniques for a quantitative study.
Structural Equation Modelling (SEM) is an academic approach to causal modelling
that utilizes statistical approaches to enhance the alignment between the network of
constructs and the data. The utilization of SEM in multivariate statistical analysis
qualifies researchers to investigate the associations and coefficients of correlation
between observable variables and latent components that are not directly measurable
(Thakkar, 2020). These diverse and interconnected dependencies can be assessed
through a single statistical analysis. This approach is widely used, especially in the
social sciences, because it is practical and can figure out relationships between things
that you can't see (latent constructs) based on things you can see (observable
variables). The framework of structural equation modeling (SEM) encompasses a
variety of techniques, including path analysis, partial least squares, path modeling,
and latent growth modeling. These techniques have been extensively discussed and
supported by various scholars (Chin, 1998; Hair Jr et al., 2021; Ullman & Bentler,
2012).

When evaluating the results of the study item's production during the plan science
phase, the Structural Equation Modelling (SEM) statistical test is seen to be beneficial.
As part of the model assessment process, it is now expected that a questionnaire based
on the model will be created, including pertinent hypotheses that will be assessed for
validity and reliability (Mclintosh, 2007). In this phase of the study, partial least
squares structural equation modelling (PLS-SEM) was justified. These methods are
effective in aiding the development of theoretical frameworks, exploring relationships
between variables, assessing the one-dimensionality of constructs, evaluating the
validity of measurement scales, and ultimately validating or disproving proposed
theories (Cloud & Granfield, 2008). The following figure shows the proposed
research design. which explains the whole process of this research and how to fulfil
the research objectives, data collection, analysis, and discussion. Figure 3.1 shows the
research process of the current study. There were three main software were used. Spss
was used for demographics and baisnese test, for regression analysis Smart PLS, for
model fit Amos software was used.
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4.2 Measures of Variables
All variables were measured with a 7-point Likert scale as shown in Table 4.2.

Table 4. 2: Constructs, items, and their sources (Source: author’s own)

Constructs

Operationalization of construct items

Literature
adopted/adapted from

Green
knowledge
sharing

1. Members of our team share their
environmental knowledge and
expertise.

2. If a member of our team has some
environmental knowledge about
how to perform the team task, he/
she will tell other members about it.

3. There is virtually no exchange of
environmental  knowledge  or
sharing of green skills among
members of the team. (reverse
coded)

4. More knowledgeable team
members freely provide other
members with hard-to-find
green/environmental knowledge or
environmental/green skills.

5. Members of our team provide a lot
of work environment-related
suggestions to each other.

6. There is a lot of constructive
discussion about green practices
implementation ~ during  team
meetings.

7. Members of our team provide their
green experience and knowledge to
help other members find solutions
to their problems

(Chuang et al., 2016)

Absorptive
capacity

1. The organizational structure of the
company can understand, analyze,

(Song et al., 2020)

79




and interpret knowledge from
external environmental knowledge.

. The company can communicate

environmental knowledge across its
units.

. The company can combine existing

environmental knowledge with
newly acquired and assimilated
environmental knowledge.

. The company can recognize, value,

and acquire external environmental
knowledge that is critical to its
operations.

. The company can successfully

commercialize new external
environmental knowledge.

Innovation
climate

. My company rewards technological

innovation and R&D achievements.

. My company encourages

employees to adapt flexibly to the
changing market.

. In. my company, new ideas can

easily get support and help.

. My company will publicly

recognize those people who come
up with new ideas.

(Yeetal., 2022)

Customer
involvement

. Our firm used customers as a key

knowledge source.

. Our firm actively transferred

knowledge gathered from our
customers to the development team

. In our firm the transfer of

knowledge about customers’ needs
and preferences took place
frequently.

. Our firm used knowledge about our

customers’ needs in the

(Cui & Wu, 2016)
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development of the new product.

Green 1. Our firm chooses the materials of | (Chang, 2011)
product the product that produce the least
innovation amount of pollution for conducting

the product development or design.

2. Our firm uses the fewest amounts of
materials to comprise the product
for conducting the product
development or design

3. Our firm would circumspectly
deliberate whether the product is
easy to recycle, reuse, and
decompose for conducting the
product development or design.

5 RESULTS

This chapter offerings the analytical findings that match the research objectives set
out in chapter two. The study also aims to report the results of the hypotheses proposed
in chapter two. This chapter is divided into nine main sections, starting with data
screening and missing values. The second section focuses on the respondents’
profiles. Section 3 offers a concise overview and explanation of the primary data
attributes via descriptive statistical analysis.

5.1 Data Screening and Missing Values

Before conducting the analysis, this study carried out data screening, mainly to
handle missing values. Structural equation modeling techniques cannot handle
datasets with missing data (Lomax, 2013). Moreover, the accuracy and
trustworthiness of data analysis are heavily reliant on the quality of data organisation
and its transformation into an appropriate analysis format (Eskildsen et al., 2010).
Data screening is considered a vital process to ensure the accuracy and authenticity of
data input. Respondents may fail to answer questions accurately due to
misinterpretation, difficulty in responding, or reluctance to participate (lbrahim &
Mahmood, 2016). Data analysis is often complicated by the presence of missing data,
as Hair et al. (2017) have observed. Several approaches have been suggested to solve
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this issue, one of which entails entirely deleting cases with missing data (Tabachnick
& Fidell, 2007). So this study also follows the same strategy.

5.2 Respondents’ Profile

Table 4.1 shows demographic information of the survey respondents, listed down
into different categories: gender, age, qualification, firm size, firm age, and work
experience. Each category is further divided into specific indicators that detail the
number of individuals (frequency) in each group and the corresponding percentage
(%) of the total respondents. For this study top level managers,engineers,supervisors
and team leaders were selected as they have more environmental knowledge and
authority to make green products to gain competitive advantage. For this study around
250 SMEs were included and total four responses were collected. The final data
analysis included 642 valid responses from participants.

Table 5.2: Respondents’ Profile

Demography Indicator Frequency Percentage
Gender Male 453 70.1
Female 189 29.2
Age 20-30 472 73.3
31-40 149 23.3
41-50 16 2.5
50 or more 4 0.6
Qualification 12 years 71 11
14 years 323 50.0
16 years 244 37.8
18 years 4 0.6
Firm Size 100-500 163 25.3
500-1000 128 19.8
1000-1500 129 20.0
1500 or more 222 100
Firm Age Less than 1 36 5.6
1-10 151 23.4
11-20 214 33.1
21 or more 241 37.3
Working Experience Less than 1 year 4 .6
1-5 years 518 80.0
6-10 years 56 8.8
11 or more 65 10.2
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Job Designation Top Manager 244 38.0

Team Leader 143 22.1
Engineer 90 15.1
Project Supervisor 165 24.8

Note: N=642

The demographic table reveals that the respondents are male (70.1%) and female
(29.2%), and mostly the employees were within the 20-30 age range (73.3%). The
majority of respondents possess either a 14-year (50%) or 16-year (37.8%)
educational background. Most organizational attributes were found in firms with
greater than 1500 employees; however, there appears to be a possible inconsistency
In that data point. Most of the respondents were working in manufacturing firms that
had been set up more than 21 years (37.3%) or between 11 and 20 years (33.1%). A
substantial 80% of workers have between 1 and 5 years of professional experience,
demonstrating a mostly early-career workforce. Most of the respondents were top
managers (38.0%), 24.8% were project supervisors, 22.1% were team leaders, and
engineers were only 15.1%. For the most part, the respondents were predominantly
youthful, moderately educated, and at an early stage in their careers, employed by
well-established and large corporations.

5.3 Common Method Variance Bias

To reduce the likelihood of common method variance (CMV) bias, technical and
statistical countermeasures were employed. In line with Schoenherr and Swink
(2012), suggestions for inter-firm studies, a two-informant approach was employed:
the dependent variable was obtained from one respondent, whereas the other variables
were collected from a second respondent. The design of the measurement items was
for clarity and straightforwardness to ensure accuracy in responses. Statistically,
CMV was assessed using Harman's single-factor test, as recommended by Podsakoff
et al. (2003). The outcomes of the study suggested that none of the individual factors
were significant, indicating that common method bias was not a primary concern.

5.4 Descriptive Analysis

This study employed descriptive analysis to summarize and comprehend the
essential features of the dataset, examining respondents' viewpoints across all
considered variables. Descriptive statistics, including the mean and standard
deviation, were selected because they offer a comprehensive summary of how
participants reacted to the survey instrument providing significant insights into overall
response trends (Salman et al., 2016).
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Table 5.4: Descriptive Statistics of the Study Variables

Sr# Construct Mean Std.Deviation
1 Green knowledge sharing 4.02 1.44

2 Customer involvement 4.87 1.40

3 Absorptive capacity 4.89 1.37

4 Innovation climate 4.42 1.67

5 Green product innovation 4.47 1.57

Note: N=642

5.5 Discriminant Validity

Discriminant validity is used to confirm the construct validity of the measurement
model. This is done by verifying that constructs that are theoretically unrelated do not
display significant correlations in the analysis. Essentially, each measurement item
should have a stronger relationship with its respective construct than with any other
construct. The square roots of the Average Variance Extracted (AVE) are compared
with the inter-construct correlations, according to the recommendations outlined by
(Fornell & Larcker, 1981) shown in Table 5.5.1.

Table 5.1.1: Fornell-Larcker Criterion

Variables GKS Cl AC IC GPI
Green knowledge sharing 0.839

Customer involvement 0.588  0.847

Absorptive capacity 0.566 0.665 0.844

Innovation climate 0.505 0.578 0.528 0.794

Green product innovation 0.608 0.638 0.510 0.593 0.894

Note: N=642, Green knowledge sharing (GKS), Customer involvement (CI),
Absorptive capacity (AC), Innovation climate (IC), Green product innovation (GPI).
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Table 5.5.2: Discriminant Validity Analysis (HTMT)

Variables GKS Cl AC IC GPI

Green knowledge sharing

Customer involvement 0.654

Absorptive capacity 0.617 0.751
Innovation climate 0.551 0.680 0.636

Green product innovation 0.668 0.733 0.574 0.672

Note: N=642, Green knowledge sharing (GKS), Customer involvement (CI),
Absorptive capacity (AC), Innovation climate (IC), Green product innovation (GPI).

As demonstrated in Table 5.5.2, the diagonal elements in this study are below the
respective values contained within their respective rows and columns. Achievement
of discriminant validity for the measurement model has been demonstrated, leading
to the establishment of the construct validity of the outer model, thereby supporting
the concept that subsequent hypothesis testing results are both valid and reliable. It is
based on evidence that well-defined constructs enable conclusions with significance
that can be broadly applicable. The study's construct validity was confirmed by
establishing content validity, convergent validity, and discriminant validity.
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5.6 Construct Validity and Reliability

Table 5.6 shows construct validity and reliability (Mata-Lépez et al., 2021)
Provides evidence in support of the reliability and convergent validity of all constructs
employed in the study.

Table 5.6: Construct Validity and Reliability

Variables Items Factor CA CR AVE
loadings (o)
Green knowledge sharing GKS1 0.857 0.927 0.942 0.704
GKS2 0.866
GKS3 0.563
GKS4 0.872
GKS5 0.876
GKS6 0.898
GKS7 0.890
Customer involvement Cl1 0.813 0.868 0.910 0.717
Cl2 0.857
CI3 0.859
Cl4 0.857
Absorptive capacity AC1 0.786 0.899 0.925 0.712
AC2 0.841
AC3 0.863
AC4 0.880
AC5 0.846
Innovation climate IC1 0.715 0.810 0.872 0.631
IC2 0.773
IC3 0.847
IC4 0.837
Green product innovation GPI1 0.889 0.874 0.923 0.799
GPI2 0.908
GPI3 0.885

Note: N=642, Green knowledge sharing (GKS), Customer involvement (CI),
Absorptive capacity (AC), Innovation climate (IC), Green product innovation (GPI).
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As shown in Table 5.6, the factor loadings of all constructs were greater than 0.70.
One item under green knowledge sharing (GKS3) has a relatively low loading of
0.563, implying it may not fully represent the construct and should be reconsidered.
All constructs had high internal consistency reliability, with Cronbach’s Alpha (CA)
values between 0.810 and 0.927, and Composite Reliability (CR) values greater than
0.87, each exceeding the minimum acceptable standard of 0.70. The Average
Variance Extracted (AVE) values for all constructs are well above 0.50, indicating
adequate convergent validity. Notably, innovation in green products shows the highest
average variance extracted (0.799), which signifies a strong explanatory power of its
measurement items.

5.7 Model Estimation

The model's overall goodness-of-fit was evaluated using AMOS software, which
applied multiple fit indices to assess how well the hypothesized model matches the
observed data. The final model produced a Chi-square/degrees of freedom ratio of
3.760, far below the suggested threshold of 5, suggesting a strong model fit (Mclver
& Carmines, 1981). The Goodness of Fit Index (GFI) was 0.875, and the
recommended threshold is greater than 0.90 (Mulaik et al., 1989). The Comparative
Fit Index (CFI) value of 0.930, the recommended threshold is between 0.90 and 0.94,
set by Hu and Bentler (1999). The Normed Fit Index (NFI) value of 0.907, the
recommended threshold would be between 0.90 and 0.94, set by Sahoo (2019).
Furthermore, the Root Mean Square Error of Approximation (RMSEA) was 0.066,
placing it within the acceptable parameters between 0.05 and 0.08 threshold (Browne,
1993). These findings collectively suggest that the proposed model aligns well with
the data observed.

5.8 Structural Model and Hypothesis Testing

The previous step confirmed the model's goodness of fit. The next step was to
examine the standardized path coefficients. This was done to assess the hypothesized
relationships postulated in the study. The hypotheses were tested using Smart PLS 3.0
software. Conventional t-tests are not calculated as part of the PLS-SEM algorithm to
establish statistical significance for loadings or path coefficients, since the method
does not assume that the underlying data follows a normal distribution (Barclay &
Smith Jr, 1995). (Chin, 2009; Tenenhaus et al., 2005), suggested employing
nonparametric resampling methods, such as bootstrapping, to evaluate the precision
of estimates and produce significance test outcomes. This study used the
bootstrapping procedure, incorporated within the Smart PLS software, to evaluate the
statistical significance of the path coefficients.
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5.8.1 Hypothesis Testing and Path Coefficient for Direct Hypothesis

The PLS algorithm was first run to produce the path coefficients, as shown in
Figure 7. Next, bootstrapping using 5000 bootstrap samples was conducted,
surpassing the study's actual sample size, which met the criteria specified by (Hair et
al., 2013). This study aimed to assess the direct relationships between independent
and dependent variables by running the model with all variables.

Results from the path model, as shown by the  and t-values in Figure 7, which were
obtained through the bootstrapping technique, were used to calculate p-values for all
direct relationships (H1-H5). These p-values formed the foundation for deciding
whether each hypothesis was supported or not. Table 5.8.1 provides the ultimate
findings of the structural model. Hypothesis H1, which suggests a substantial positive
relation between green knowledge sharing (GKS) and green product innovation
(GPI), is substantiated at a 0.001 significance threshold (B = 0.365, t = 7.977, p <
0.001). Hypothesis H2 is also confirmed, showing a substantial positive correlation
between green knowledge sharing and absorptive capacity (f = 0.269, t = 6.831, p <
0.001). Hypothesis H3, which suggests a substantial positive correlation between
absorptive capacity (AC) and green product innovation (GPI), is also validated (p =
0.122, t = 2.635, p < 0.001). Additionally, both hypotheses H4 and H5 have been
accepted. The findings specify a significant positive relationship between green
knowledge sharing and innovation climate (B = 0.258, t = 6.473, p < 0.001) as
supported by H4, and a link between the innovation climate and GPI (B = 0.345, t =
9.021, p < 0.001) as indicated by H5.

Table 5.8.1: Direct Hypothesis

Hypothesis Hypothesized B S.E T P LLCI ULCI Decision
No. Effect
H1 GKS — GPI 0.365 0.046 7.977 P<0.001 0.271 0.450 Supported
H2 GKS — AC 0.269 0.039 6.831 P<0.001 0.192 0.346 Supported
H3 AC — GPI 0.122 0.046 2.635 P<0.01 0.032 0.212 Supported
H4 GKS —IC 0.258 0.040 6.473 P<0.001 0.181 0.335 Supported
H5 IC — GPlI 0.345 0.038 9.021 P<0.001 0.271 0.421 Supported

Note: N=642, Green knowledge sharing (GKS), Green product innovation (GPI),
Absorptive capacity (AC), Innovation climate (IC), ***, ** and * denote statistical
significance at the 1%, 5%, and 10% levels, respectively.
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R-squared and adjusted R-squared are statistics that evaluate the extent to which
independent variables explain the variation in dependent variables. In theory, their
values range from 0 to 1. A higher value of this variable is associated with a greater
amount of variability in the dependent variable being explained. The research model
explains 48.9% of the variation in green product innovation (GPI) through its R2
measure and 48.6% through its R-squared adjusted measure. The R? value for
absorptive capacity (AC), indicates that the model explains 49% and 48.7% R2-
adjusted explains the variability in AC. The R? values for innovation climate (IC)
indicate that approximately 38.3% and 38% R2-adjusted variance is attributed to the
independent variables. As shown by the provided statistics, the selected model's
explanatory power is moderate, aligning with the guidelines set by (Hair et al., 2017).
Table 5.8.2 presents the R-squared statistics associated with the evaluated models.

Table 5.8.2: R-square of the assessed model

R-Square R-Square adjusted
GPI 0.489 0.486
AC 0.490 0.487
IC 0.383 0.380

Note: N=642, Green product innovation (GPI), Absorptive capacity (AC), Innovation
climate (IC).

5.8.2 Testing Mediating Effects

It is stated that a mediating effect takes place when the relationship between two
interconnected constructs is affected by a third intervening factor (Hair et al., 2013).
The study used Smart PLS for data analysis and the bootstrapping method, known for
its robustness in estimating mediation effects (Hair et al., 2013), was implemented.
Mediation was also evaluated using the method outlined by Baron and Kenny (1986),
with the associated findings shown in Table 4.8.
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Figure 7: Path Model Results

Table 5.8.3: Results of Mediating Hypothesis

Hypothesis Hypothesized B T P LLCI ULCI Decision
No. Effects
H6 GKS— AC— GPI 0.033 2.416 P<0.05 0.008 0.062 Supported
H7 GKS— IC— GPI 0.089 5.280 P<0.001 0.058 0.124 Supported

Note: N=642, Green knowledge sharing (GKS), Absorptive capacity (AC),
Innovation climate (IC), Green product innovation (GPI), ***, ** and * denote
statistical significance at the 1%, 5%, and 10% levels, respectively..

The hypotheses (H6 and H7) are supported, indicating that GKS has a positive impact
on GPI, which is mediated by both absorptive capacity (p =0.033,t=2.416, p <0.05)
and innovation climate (f = 0.089, t=15.280, p <0.001) with partially significant paths
with small values of effect size or beta. These outcomes emphasize the partial
significance of organizational capabilities and culture in transforming shared
knowledge into eco-friendly innovations. The findings suggest that Pakistani
manufacturing firms are feeling the effects of structural and institutional constraints,
like limited resources, an incremental approach to innovation, and weak
environmental governance. This is based on the observation that the coefficient is low
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but statistically significant. These conditions make it hard to use green knowledge to
create new ways of making things, but this is a first step toward making manufacturing
more sustainable.

5.8.3 Testing Moderating Hypothesis

A dependent variable is impacted by an external factor, the level or value of which
Is determined by that of a related variable. In such cases, the moderator can affect the
benefit or direction of the relationship between the independent and dependent
variables (Hair et al., 2013). It was proposed in this study that customer involvement
would function as a moderating variable in the connections between green knowledge
sharing (GKS) and absorptive capacity (AC), as well as between green knowledge
sharing (GKS) and innovation climate (IC), as stated in hypotheses H8 and H9.

Table 5.8.4: Results of Moderating Effects

Hypothesis  Hypothesized B T P LLCI ULCI  Decision
No. Effects

H8 CI* GKS —AC -0.024 0.738 P>0.05 -0.083 0.045 Not Supported

H9 CI*GKS—IC -0.078 2.323 P<0.05 -0.142 -0.009 Supported

Note: N=642, Green knowledge sharing (GKS), Absorptive capacity (AC),
Innovation climate (IC), Customer involvement (CI), **, **, and * denote statistical
significance at the 1%, 5%, and 10% levels, respectively.

The data in Table 4.9 reveal that Hypothesis H8 was not supported (p = -0.021, t =
0.738, p < 0.05), suggesting that customer involvement (Cl) does not significantly
affect the relationship between green knowledge sharing (GKS) and absorptive
capacity (AC), contrary to expectations. Customer involvement (CI) was discovered
to influence the relationship between green knowledge sharing (GKS) and innovation
climate (IC), with partial significance, but the effect size is less with a negative sign
in hypothesis H9 (p = -0.078, t = 2.323, p < 0.05) supported as shown in Table 4.9.
The beta value of -0.021 for H8 indicates that customer involvement has a minimal
impact on the GKS-AC relationship in Pakistani manufacturing companies, where
internal absorptive capacity is the main driver. The negative beta value of -0.078 for
H9 implies that customer involvement may hinder the innovation climate due to cost
sensitivity and limited environmental awareness.
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Figure 8: The interactive effect of green knowledge sharing and customer involvement on
absorptive capacity

Figure 4.2 illustrates the relationship between Cl and GKS in predicting AC. The three
lines have a positive slope, showing that AC rises as GKS grows, regardless of the CI
level. The lines seem to be almost parallel, suggesting that CI mostly leads to AC
going up or down instead of changing the strength of the GKS-AC connection. Higher
cognitive indices have been demonstrated to be consistently associated with higher
levels of accuracy across all levels of difficulty, while lower indices correspond to
lower levels of accuracy. It is suggested by the data that a cumulative influence on
AC is had by CI, with a positive and relatively stable correlation between GKS and
AC being maintained across Cl levels.
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Figure 9: The interactive effect of green knowledge sharing and customer involvement on
innovation climate

Figure 4.3 illustrates the interaction between Cl and GKS. This interaction is used to
predict IC. All lines have a positive slope, indicating that IC increases as GKS rises,
regardless of the Cl level. The lines are almost parallel, which suggests that Cl mostly
affects IC's direction (up or down) without greatly altering the strength of the
relationship between GKS and IC. Higher CI is always associated with higher IC
values, no matter how GKS is measured. On the other hand, lower CI is linked to
lower IC values. This pattern reveals a stable positive correlation between GKS and
IC, with an additive impact of Cl on IC across varying levels.
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5.9 Summary of Hypotheses’ Results

The results of the hypothesis testing are summarised in Table 5.9. The Table 5.9
illustrates that hypotheses H1-H2, H3, H4, H5, H6, and H7-H9 received support,

whereas hypotheses H8 were unsupported.

Table 5.9: Summary of Hypotheses

Hyp Hypothesized Path Decision
Direct Hypotheses
H1  Green knowledge sharing ~ — Green product innovation Supported
H2  Green knowledge sharing — Absorptive capacity Supported
H3  Absorptive capacity — Green product innovation Supported
H4  Green knowledge sharing —  Innovation climate Supported
H5  Innovation climate —> Green product innovation Supported
Indirect Hypotheses
H6  Green knowledge sharing — Absorptive capacity — Green product Supported
Innovation
H7  Green knowledge sharing —»Innovation climate — Green product Supported
Innovation
H8  Customer involvement*Green knowledge sharing —» Absorptive Not Supported
capacity
H9  Customer involvement*Green knowledge sharing — Innovation Supported

climate
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6 DISCUSSION

The main contribution of this dissertation is to understand the relationship between
green knowledge sharing and competitive advantage via green product innovation,
absorptive capacity, innovation climate, and customer involvement, underlying the
mechanisms of RBV, KBV, and Social Exchange theories. These results are
highlighted and discovered with reverence to the developed research objectives.

6.1 Direct Effects
The direct effect of green knowledge sharing on green product innovation,
absorptive capacity, and innovation climate.

Regarding the first objective of this dissertation, the present study analysed the direct
effects of green knowledge sharing on — H1, green product innovation — H2,
absorptive capacity — H4, and innovation climate. Based on RBV and KBV theories,
it was expected that green knowledge sharing would affect green product innovation,
absorptive capacity and innovation climate. After analyzing the results it shows -H1-
(B=0.365,t=7.977,p <0.05), H2 -(p=0.269, t= 6.831, p < 0.05) and, H4 -(p= 0.258,
t= 6.831, p < 0.05) have a significant effect respectively.

Hypothesis 1 posited that Green Knowledge Sharing (GKS) significantly and
positively affects Green Product Innovation (GPI). The empirical findings of this
study offer robust substantiation for the aforementioned proposition, unveiling a
statistically significant positive correlation between GKS and GPI within the ambit of
manufacturing enterprises. As is highlighted by this result, sustainable product
development and organizational competitiveness are driven by systematic exchange
of environmental knowledge.

Enabling the exchange of knowledge about the environment helps to develop,
improve, and put into action ideas that are good for the environment. In order for
green ideas to be effective, companies must first learn about environmentally friendly
concepts, new technology, and practices that do not harm the environment (Odeyemi
et al., 2024). This knowledge is cultivated and shared through ongoing
communication among employees, managers, and cross-functional teams, rather than
in solitude. Formal and informal social interactions provide opportunities to share
knowledge and skills and to learn from each other about managing the environment,
using materials sustainably, and manufacturing products without harming the
environment. By working together, companies can turn general sustainability goals
into real, eco-friendly product developments.
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The results of this study align with those of existing empirical studies (Khan et al.,
2021; Rehman et al., 2024), which support the idea that sharing green knowledge
significantly impacts green product innovation within organizations. Problems are
solved more effectively in a collective manner by firms when insights related to
sustainability are actively shared by employees, and innovative solutions to
environmental issues are developed more skillfully. This collective cognisance
curtails redundancy, expedites the cadence of learning cycles, and consolidates the
incorporation of ecological elements into product design and development
methodologies (Odeyemi et al., 2024).

You can understand the theoretical results by thinking about the RBV and KBV of
the organization. According to the RBV, a sustainable competitive advantage stems
from valuable, rare, imitable, and non-substitutable resources. In this situation, eco-
friendly expertise is a vital non-tangible resource that differentiates businesses in
markets that are progressively motivated by sustainability concerns (Odeyemi et al.,
2024). According to the KBV, knowledge is a firm's most valuable strategic resource,
and organizational success depends on efficiently creating, transferring, and utilizing
knowledge. Therefore, knowledge sharing related to environmental sustainability is a
crucial mechanism for companies to leverage their internal strengths and develop
innovative, eco-friendly products.

Manufacturing firms, in particular, operate in environments that demand substantial
resources and are subject to heightened scrutiny regarding their environmental impact.
Participating in green knowledge-sharing activities is a way for firms to identify
methods to reduce resource consumption, decrease waste, and implement cleaner
technologies. This helps them keep their products the same high quality or make them
even better. According to Zhang (2024), a sustainable competitive advantage is
achieved when green product innovation is implemented, and this innovation is
substantially aided by efficient green knowledge transfer within organizational units.

The importance of sharing knowledge is really clear in countries that are still
developing. This is because it is necessary for taking care of the environment and
helping people. Companies that work in these countries often do not have money or
resources and they have to deal with a lot of rules and regulations. They also have to
catch up with the technology. In these cases it is very important for the different teams
within a company like the green knowledge teams to work together and share
knowledge with each other. This way the green knowledge teams can help each other.
Make sure that the company is doing its part for the environment. Sharing knowledge
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Is crucial, for companies and green knowledge sharing can make a big difference
(Odeyemi et al., 2024). This helps them solve problems caused by the companys
structure and encourages ideas. When they share knowledge they learn together
become more flexible and find sustainable solutions that work well locally. This helps
them create eco-friendly products. It also helps them achieve their goals of being
environmentally friendly and growing their economy (Khan et al., 2021; Rehman et
al., 2024).

Hypothesis 2 posited that green knowledge sharing (GKS) positively and
significantly impacts absorptive capacity (AC). The empirical findings of this study
offer robust support for this hypothesis, indicating a substantial and statistically
significant association between GKS and AC. The findings suggest that
systematically exchanging environmentally focused information among employees
and executives improves a company's ability to identify, integrate, modify, and utilize
valuable internal and external knowledge. In essence, green knowledge-sharing
practices serve as a key mechanism through which companies develop and improve
their ability to absorb information.

Green knowledge sharing fosters organizational learning by encouraging the spread
of sustainability-related insights, excellent methods, and technical know-how across
departmental divides. Small and medium-sized businesses can get better at using new
information about the environment. They can do this by having meetings where
people share ideas, seminars for different departments, environmental training
courses, and projects where they work together to solve problems (Jia et al., 2022).
These activities do two things. They make people more aware of environmental
issues. They also help employees learn to come up with and use ideas that are good
for the environment. Consequently, GKS acts as a catalyst for the recombination of
knowledge and the development of capabilities within organizations.

Earlier studies Makhloufi (2024) and Song et al. (2020) show that a company shares
its knowledge with people inside the company. This is a big part of how it learns.
When a company shares what it knows about the environment it helps the company
get used to rules and changes in technology and what people want to buy.The
company does this by sharing what it knows every day. This helps the company keep
learning and turn what it knows into things that're really useful. The company can
then use these things to make products and services that people will want for a long
time. This is how companies can compete with others and be successful for a time. A
company that shares its knowledge and keeps learning is a company that can make
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things and sell them to people. The company can use its knowledge to make things
that people want and need. This is important, for a company because it helps the
company stay in business and be successful. In accordance with the tenets of the
Resource-Based View (RBV) theory, organizational capability is regarded as a
precious, uncommon, and arduous-to-replicate asset that confers enduring
competitive advantage. AC development is a long-term, cumulative process that
requires continuous investment in knowledge acquisition and learning systems. In this
situation, sharing green knowledge is a smart move that makes a company's own
knowledge stronger and helps it use outside environmental information in the right
way. Therefore, manufacturing companies must prioritize spreading green knowledge
effectively and adopting new learning methods to develop and maintain the ability to
absorb new information (Rezaei Zadeh et al., 2022).

Like earlier research, the current study shows that sharing environmental knowledge
Is important for developing the ability to absorb new information, especially in
manufacturing industries where adhering to environmental regulations and generating
lasting ideas are becoming increasingly important (Jia et al., 2022). Nevertheless, the
efficiency and range of GKS can differ across different national contexts. Developed
countries tend to benefit greatly from their robust digital infrastructure, well-
established institutional frameworks, and greater access to financial resources. These
factors enable them to formalize, codify, and disseminate green knowledge more
broadly (Kalinowski, 2020). These structural benefits enable companies to
incorporate sustainability into their strategic and operational processes more
systematically, allowing them to integrate environmental, social, and governance
considerations into their business models and decision-making processes.

Many countries that are still growing have a lot of problems to deal with. These
countries have to face the fact that they do not have money they need more skilled
people they are behind when it comes to technology and they have issues, with how
they are run. The emerging nations have to deal with these issues. That makes it hard
for them to move forward. Emerging nations are struggling with these problems. It is
affecting their progress (Junejo et al., 2025). irms in developing economies have a lot
of knowledge and work well together because they need to. Their unique situations
can help them come up with ideas and learn in a practical way.. It's hard to get
companies and industries to care about the environment without a clear plan to share
knowledge and support each other. It is vital for absorptive capacity to be established
and enhanced via structured green knowledge-sharing projects by companies
operating in developing regions. These abilities help organizations deal with limited
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resources, respond well to environmental challenges, and stay competitive in global
markets that are focused on sustainability. Long-term growth, resilience, and market
leadership depend on developing absorptive capacity (Chaparro-Banegas et al., 2024).
So basically the results of this study show that sharing knowledge is really important
for developing the ability to learn and grow. This is something that can help you get
ahead and stay ahead. The study shows that sharing knowledge is very important for
learning and growing which is how you get a lasting competitive advantage with green
knowledge.

Hypothesis #4 proposes that GKS has a considerable effect on the innovative climate.
These assumptions align with those of Vann Yaroson et al. (2024), within a larger
contextual framework. The connection between GKS and IC is really important. It
shows that when people work together to learn about the environment it helps create
a workplace where new ideasre welcome. Companies that share information about
being green like ways to be sustainable and friendly to the earth do a lot of good. They
help their employees understand how to take care of the earth. They also help people
work well together be honest with each other and support one another. GKS is
important because it helps people learn about the environment and IC is important
because it helps people work together. When companies focus on GKS and IC they
make a workplace where people feel comfortable sharing their ideas and trying things.
This is good for the earth. It is also good, for the company (Jalil et al., 2025). To grow
a climate that helps new ideas happen some conditions need to be in place. The idea
behind RBV theory is that GKS helps people be creative and come up with ideas
especially when we need to solve environmental problems in a green way.
Manufacturing firms that use GKS are more likely to create a space where people can
try things make changes as they go and come up with new eco-friendly innovations.
GKS is really important for innovation. When companies use it they can make a bigger
impact, on the environment with their new ideas. Companies that want to be need to
make sure they have GKS in place so they can keep coming up with new solutions to
environmental issues (Abbas & Khan, 2023). The studys findings match research that
shows GKS is important for improving a companys ability to learn and innovate. GKS
helps firms in developed countries in one way. It helps firms in developing countries
in a different way. The way GKS works and how much it helps firms is not the same
GKS is essential for enhancing firms absorptive capacity and innovative performance.
Firms in developed countries and developing countries have experiences, with GKS.

In countries that're well developed they have systems in place that work really well.
They also have digital infrastructure and it is easy to get money for green projects.
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This makes it easy for people in industries to share information, about being green.
They do this by making rules and writing things down so everyone knows what is
going on and they can tell others about it. This way people can share information
across industries. The green information is shared by making sure everyone knows
about it and by following the rules that're in place. Developed countries are able to do
this because they have systems and infrastructure in place. They can share information
across industries easily (Chaparro-Banegas et al., 2024). This place helps us learn all
the time and bring in sustainable technologies. We can then use these sustainable
technologies to make things better, for the environment. This means we can start using
innovations very quickly. The main thing is that we get to use sustainable technologies
and green innovations.

In contrast, structural challenges often hinder consistent knowledge flows in
developing countries. These challenges include limited R&D spending, weaker
institutional support, and inadequate digital infrastructure (He et al., 2024; Nasir et
al., 2024). Nonetheless, in such circumstances, GKS assumes a pivotal function in
fostering absorptive capacity from external sources and catalyzing the emergence of
locally adapted innovations, which serve as pivotal catalysts for sustainable
development and competitiveness (America, 2024).

The direct effect of absorptive capacity and innovation climate on green product
innovation.

Alternatively, based on the first research objective, this study confirms that the direct
effects of absorptive capacity H3-(= 0.122, t= 2.635, p < 0.05) and innovation
climate H5-(B=0.345, t=9.021, p < 0.05) on GPI, respectively. According to the third
hypothesis, GPI is positively and significantly impacted by absorptive capacity. The
conclusions of this study support this RBV theory by showing a significant and robust
correlation between absorptive capacity and green product innovation (Akhtar et al.,
2024). The development of absorptive capacities has a higher chance of success when
corporate leadership recognizes the status of sharing green knowledge. The outcomes
also show that a company's lack of knowledge and adoption of green practices can
result in less green product innovation, which in chance can lead to employee
discontent and abrasion. These findings are in line with (Aboelmaged & Hashem,
2019; Wang et al., 2023) assertion that AC is a key factor in promoting green product
Innovation since it establishes how many staff members can contribute to and increase
awareness of environmentally friendly innovations. Therefore, consistent with
previous studies (Aboelmaged & Hashem, 2019; Du & Wang, 2022), the findings
confirm that absorptive capacity plays an important role in enhancing green product
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innovation in developing nations, where building such capabilities is essential for
organizational competitiveness.

The fifth hypothesis stated the innovation climate would have a statistically
significant and positive impact on Green Product Innovation (GP1). Green innovation
Is something that a lot of companies are trying to do. They want to make products
that're good for the earth. When a company has a team and a boss who wants to try
new things they can make really great eco-friendly products. This is what makes green
innovation work. It is not about having the right machines or following the rules. It is,
about the people who work at the company and how they work together. Green
innovation is what the staff do every day. The company is what makes green
innovation possible. Green innovation is a part of what the staff do. They do it every
day. It is just a part of their job. The company makes it easy for them to do this.

An innovation climate is constituted by shared perceptions among employees of an
organization's practices, procedures, and behaviors. This climate fosters creativity,
experimentation, and risk-taking. The positive correlation between an innovation
climate and GPI underscores the importance of cultivating a work environment that
encourages creative thinking, continuous improvement, and sustainability-focused
values (Begum et al., 2022). Companies that help people come up with ideas and let
them try new things are more likely to have employees who look for new ways to do
things. This is important for making products and ways of working that're good for
the environment.When a company is like this it makes people feel safe to suggest
ideas for helping the environment. They do not have to worry about being told their
ideas are bad or that they will get in trouble if they try something. Organizations like
this are really good, at helping people come up with eco- products and processes. They
let people take risks to find eco-friendly solutions.

Having an innovation climate is really important for an organization. This means that
people in the organization have access to the things they need to do their jobs. They
need things like time, money, the right technology and support from management to
turn ideas about the environment into products that are good for the environment.
When people from parts of the organization work together it is called cross-functional
collaboration. This is helpful because it brings together people with skills and
knowledge such as research and development production, marketing and
environmental management to work on green products. The organization uses
innovation climate to make sure that people from these areas can work together and
share their ideas. This helps the organization make products that are practical and
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good, for the environment (Begum et al., 2022). The exchange of sustainability-
related knowledge across organizational levels is further facilitated by open
communication channels and participative decision-making processes. These
elements work together to create an environment that encourages proactive problem-
solving and environmentally responsible innovation (Paparoidamis & Tran, 2019).

The results of this study align with previous empirical research Owusu et al. (2024),
showing that a robust innovation climate improves overall innovative output and
substantially contributes to green product innovation. Companies can make
sustainability a big part of what they do by making sure their values are in line with
taking care of the environment. This helps companies be more responsible when it
comes to the environment. It also helps them be more competitive in the market.
Sustainability is important, for companies because they have to follow environmental
rules. Sustainability is also important because more and more people want products
that're good for the environment. Companies that focus on sustainability can do a job
of giving people what they want.

Innovation is really important for countries that are still developing. When businesses
operate in these countries they have to deal with a lot of problems. They do not have
a lot of resources. They have to compete with a lot of other businesses. The innovation
of businesses in developing countries is very important. Businesses in developing
countries need to be able to innovate to succeed. Innovation is key for businesses, in
developing countries (Owusu et al., 2024). When things get tough a supportive
climate for innovation is really important. This helps organizations balance what is
good for the environment, with making money. Innovation is what makes this balance
possible for organizations. Previous research by Paparoidamis and Tran (2019) has
indicated that Businesses that work in creative ways are more likely to use green
technologies. They can do things efficiently and respond well to people who want
products that are good, for the environment. When businesses make these changes
they help the environment. They also get better at what they do. This helps them stay
strong for a long time. Green technologies are a part of this. Businesses that use
technologies are the ones that can really make a difference and stay strong in the long
run.

Green innovation is really good for making products stand out from the rest. Green
innovation also helps companies save money by using resources in a way. The thing,
about innovation is that it helps companies follow the rules that the whole world
agrees on for the environment. This makes it easier for companies to sell their products
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around the world because of green innovation. According to Owusu et al. (2024), The
outcomes of green product innovation offer dual benefits, providing both ecological
and economic value. When companies incorporate sustainability into their innovation
strategies, they can reap two benefits: reduced environmental impact and a
strengthened competitive edge. According to current research, an innovation climate
Is a vital organizational tool that translates sustainability goals into tangible results
(Paparoidamis & Tran, 2019).

Indirect Effects

The mediating effect of absorptive capacity and innovation climate between green
knowledge sharing and green product innovation.

The second goal of this study is to look at how absorptive capacity and innovation
climate affect the relationship between GKS and GPI. This is based on the RBV and
KBV theories. We want to see how these things help manufacturing firms, in
developing countries have an advantage. This study aims to fill in the gaps that other
research has not covered and answer the questions that people have been asking about
GKS and GPI by Borah et al. (2023) and Makhloufi (2024). Additionaly, the
hypothesis H6- (f = 0.033, t =2.416, p < 0.05) and H7- (B = 0.089, t = 5.280, p <
0.05) are accepted. A low but statistically significant beta value shows that Pakistani
manufacturing companies face institutional problems. These problems include
resources, a slow approach to innovation and weak environmental rules. As a result
Pakistani manufacturing firms struggle to turn knowledge into new ideas and
practices. This struggle is a step, toward manufacturing but progress is still limited.
Pakistani manufacturing firms are still working to overcome these challenges and
adopt sustainable practices.

Hypothesis # 6 suggests that there is a positive and partial significant association
between GKS and GPI, with absorptive capacity acting as the mediating factor. The
research results confirm this idea, which matches what a previous study found. It
shows that absorptive capacity has an positive effect on linking GKS to GPI. This
means absorptive capacity really helps connect GKS and GPI in a way. The studys
findings support the idea that absorptive capacity's key to making GKS and GPI work
well together and GKS and GPI benefit from having strong absorptive capacity.
Absorptive capacity plays a role in making this connection, between GKS and GPI
(Shehzad et al., 2023). In todays changing world a company needs to be able to change
and come up with new ideas to stay around for a long time and be better than others.
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For companies that make things it is very important to keep getting better at coming
up with ideas. This will help these companies make and use ideas that are good for
the environment more easily. The Resource Based View or RBV says that companies
must be able to change and come up with ideas to stay competitive. Companies that
make things need to keep working on their ability to come up with ideas like the
Resource Based View says, so they can make new products and ways of doing things
that are good, for the environment (Mohaghegh et al., 2024).

As aresult, absorptive capacity statistically acts as a mediator between GKS and GPI.
However, a low beta for this indirect effect is theoretically and contextually feasible
in emerging economies. Research from developing economies indicates that AC is
often necessary, though not always sufficient, for converting collective environmental
information into tangible product improvements. Song et al. (2020), demonstrate the
complete mediation of GKS on GPI through AC in Chinese manufacturing, while also
identifying limitations that restrict the extent of the impact. In many developing
countries, limited resources, inadequate technological infrastructure, and evolving
knowledge management systems can hinder firms' ability to implement green
practices, which can diminish the observed impact of the AC pathway (Bhaumik et
al., 2025). Inconsistencies in environmental regulations and their inadequate
enforcement create an environment in which managers are less incentivized to apply
green knowledge to product innovation. This means that even when access to green
knowledge exists, external pressures and short-term priorities hinder its application to
generate product innovation (Wang & Si, 2025).

Hypothesis 7 proposed that the innovation climate is really important because it helps
green knowledge sharing turn into green product innovation. This study found out that
the innovation climate is a part of making this happen. Even if the effect is small it is
still important. So making the innovation climate at a company a little better can make
a difference in creating green products. This means that for green knowledge sharing
to work and lead to green product innovation the company needs to be supportive and
care about innovation. The innovation climate has a role, in this. Green knowledge
sharing and green product innovation depend on the innovation climate.

The innovation climate is really important because it shows us that the things around
us and the culture we are in can affect how we come up with ideas. When we talk
about a climate we mean a place where people are open to new ideas, where managers
are supportive and where different departments work together. This kind of place also
says it is okay to try things even if they do not work out and that we should always be
looking for ways to do things better. The innovation climate makes people feel safe
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so employees can think about ideas that are good for the environment without being
scared of making mistakes. The innovation climate is what helps us make this happen
by letting employees be creative and try things in a safe space, which is really
important, for the innovation climate. Nasir et al. (2024), argue that companies
seeking to foster a robust innovation environment should prioritize green knowledge-
sharing practices, as these social and behavioral processes often have a more
significant impact on innovation culture than structural or procedural changes alone.

The results show the existence of a link between a supportive environment for
innovation and the enhancement of the connection between GKS and GPI. There is
also evidence of a direct promotion of the development of green product innovation
by a supportive environment for innovation (Popa et al., 2017). Organizations with a
well-established climate for innovation are better able to integrate sustainability
principles into their product development strategies (Ma et al., 2025). The
incorporation of environmental objectives into a firm's core innovation strategy is a
strategy for improvement of ecological and economic performance. The study also
shows that GPI helps companies compete better. It shows that making new products
that are good for the environment helps companies stand out, find their place in the
market, and be better than other companies in the long term.

The results of the study are really important for managers, managers who work for
small and medium-sized companies in developing countries. Managers of medium-
sized companies should know that making their workplace a place where new ideas
are welcome is a very important goal, for creating green products. Managers of
medium-sized companies need to understand that creating green products is a big deal
and they should focus on making their workplace a place where new ideas are
welcome (Ma et al., 2025). In markets where there is a lot of competition and people
care about the environment, companies that do not support a culture of new ideas will
probably not do well. Previous research Popa et al. (2017), suggests that companies
must implement proactive, innovation-driven strategies to remain competitive and
adapt to evolving environmental and market demands.

So, when you look at it from a theoretical point of view, you can understand the results
using the Resource-Based View, or RBV. The innovation climate can be viewed as a
beneficial internal asset that enables companies to efficiently utilize and maximize
their knowledge assets. According to the RBV, sustainable competitive advantage
arises not only from having knowledge, but also from an organization's ability to
harness and apply that knowledge in ways competitors struggle to imitate. Polas et al.

105



(2023), argue that knowledge sharing alone is insufficient to foster innovation without
a supportive organizational framework. The innovation climate acts as a
complementary capability that enhances the effect of GKS on GPI.

In nations with underdeveloped economies, where business enterprises often
encounter institutional impediments, resource deficits, and technological challenges,
the importance of an Innovation Climate becomes particularly salient. Organizational
environments that provide support can compensate for external shortcomings by
fostering teamwork, innovation, and adaptability. The current study confirms previous
research Popa et al. (2017), showing that an innovation climate serves as a facilitating
mechanism that supports green knowledge-sharing initiatives and increases their
conversion into sustainable product innovations.

The moderating effect of customer involvement on green knowledge sharing,
absorptive capacity, and innovation climate.

This study examined the moderating effect of customer involvement (CI) on the
relationship between green knowledge sharing (GKS) and green product innovation
(GPI), based on the theoretical framework of social exchange theory. The study aimed
to address a research gap identified by Najafi-Tavani et al. (2023), who emphasized
the need for more empirical research on the effects of external stakeholder
involvement on internal knowledge-innovation processes. Hypothesis 8 posited that
Cl would affect the relationship between GKS and absorptive capacity (Makhloufi,
2024), thereby influencing the pathway to green product innovation.

The moderation analysis showed that there was a non-significant interaction between
Green Knowledge Sharing and Customer Involvement. This means that the
interaction term actually reduced the relationship's strength. This finding differs from
earlier empirical studies, such as those by Asamoah et al. (2024), which revealed a
positive and growing moderating impact of customer involvement on innovation-
related outcomes. The current findings suggest that customer involvement's role in
sustainable innovation processes may depend on the context, particularly in small to
medium-sized businesses operating in emerging markets.

This discrepancy can be explained by the structural and resource limitations that
Pakistani small and medium-sized enterprises face. Many small, local manufacturing
businesses lack the financial, technological, and managerial capabilities to process,
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integrate, and respond effectively to varied customer inputs. It has been suggested by
Social Exchange Theory that trust, mutual value, and collaborative innovation are
created through reciprocal interactions between firms and customers (Awan et al.,
2022). However, external feedback must be turned into a strategic advantage by
organizational readiness and absorptive structures through these exchanges. In
settings with limited resources, excessive or unstructured customer engagement can
overwhelm internal systems rather than improve them (EIf et al., 2022).

Due to high levels of customer involvement, firms may face additional procedural and
policy-related demands. According to Migdadi (2021), involving customers in
product development requires modifying organizational processes, governance
structures, and decision-making procedures. The operational complexity may be
increased and the efficiency may be decreased for smaller businesses with limited
flexibility by these adjustments. In these cases, instead of encouraging new ideas,
customer engagement can sometimes get in the way of important plans and make
people focus less on long-term technology improvements.

In places where the economy is growing companies are trying to make money and be
kind to the environment at the time. This can cause problems for companies because
customers are getting more and more involved with the companies. The companies in
these emerging economies have to deal with this strain, which is called tension
because the customers in these emerging economies are very involved, with the
companies. Manufacturing companies may prioritize short-term customer demands
over long-term sustainability objectives. According to Zhong et al. (2025), If a
company thinks about what customers like much when making new products it might
make small changes instead of big ones. This company may spend many resources
trying to do what the customers want so it does not have enough time to think about
new ideas and make new technology that is good for the environment. The company
focuses on what the customers like so it does not make exciting products. The
company spends a lot of time and money on what the customers want. This stops the
company from making new technology that is good, for the environment like green
innovations.

Studies by Carbonell et al. (2009), suggest that excessive dependence on customer
feedback can impede progress by constricting strategic flexibility and decelerating the
decision-making process. Firms that place too much value on customer input may
overlook the worth of their technological capabilities and accumulated expertise. In
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these situations, new ideas are slow to happen instead of happening quickly. This can
make it hard for the company to stay competitive and successful in the long term.

So Social Exchange Theory says that when companies and customers work together
it can be really good for both parties.. What we found out is that getting customers
involved is not always a good thing. If a company wants to try this it needs to be able
to do it and its goals have to match up with what it is trying to do. For companies like
SMEs getting customers involved will only help with green innovation if the company
Is really good at learning new things and has a formal system in place for coming up
with new ideas. Social Exchange Theory and customer involvement are important for
companies, like SMEs to think about when they want to try new things.

The results partially support the suggested hypotheses but weaken the relationship in
response to the emphasized research gaps and address the third research objective
regarding the moderating effect of CI between GKS and GPI, underlying the
mechanism of Social Exchange theory. Hypothesis # 9 shows that customer
involvement is partially significant in the connection between GKS and innovation
climate, but weakens the relationship. By offering insights into the intricate processes
of external stakeholder involvement in producing an environment that encourages
innovation in the developing countries’ context. The inclusion of actively engaged
customers significantly boosts the effectiveness of green knowledge sharing by
integrating diverse perspectives, environmentally friendly preferences, and practical
expectations that facilitate internal discussion and collaborative innovation initiatives
(Zhang, 2024). This aligns with previous research (Nair & Manohar, 2024), which
stresses reciprocal value creation, where firms profit from customer input while
customers feel valued in co-creating eco-friendly solutions. According to Social
Exchange theory, meaningful engagement with customers can lead to their feedback
and environmental concerns augmenting an internal culture that emphasizes openness,
trust, and experimentation (Nair & Manohar, 2024), all of which are fundamental
components of an innovation environment. Strategically managed customer
involvement not only improves the content and significance of shared green
knowledge but also fosters an organisational climate that is essential for transforming
that knowledge into innovative, sustainable results (Velasco et al., 2024). In emerging
economies, manufacturing companies frequently encounter resource limitations and
the need to innovate in an environmentally sustainable manner. When we work with
customers to create products that people want and that are also good for the
environment we can solve some big problems. The Social Exchange Theory says that
when we do this it helps build trust between us and our customers. This is because we
are working together and both sides are getting something they want. We get to make
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products that people will buy and customers get products that're good for them and
the environment. This way of working is really helpful because it makes customers
happy and it is also good for the earth. Creating products with customers is a great
way to make sure we are making things that people want and that are also good, for
the environment. Studies have found that customer involvement leads to improved
green product innovation by filling the knowledge gaps of SMEs (Chen & Liu, 2020),
with boundary-spanning capabilities acting as a partial mediator of this relationship
(Ma et al., 2022), underscoring the vital role of customer engagement in resource-
constrained situations. The results, matched with previous research (Centobelli et al.,
2018; Gruner & Homburg, 2000), support the idea that carefully managed customer
participation enhances the connection between green knowledge sharing and an
innovative work environment, especially in developing countries where engaging
external stakeholders is crucial for promoting sustainable and collaborative
innovation.

The fourth research objective is to study the interactive effects of green knowledge
sharing, absorptive capacity, innovation climate, and customer involvement to
enhance green product innovation of manufacturing firms.

This study was mainly about understanding how sharing knowledge about being
affects creating new green products. The study looked at how staff and executives
share knowledge about the environment and how that helps develop products in
developing countries. It checked both government and companies that make things.
The study found that a companys ability to learn and use information and a workplace
that encourages new ideas are important for making green products. It also showed
that when customers are involved it helps companies in developing countries to create
products because of environmental pressures. Green knowledge sharing helps
companies to make products. The study is about green product innovation and green
knowledge sharing. Green knowledge sharing is important, for green product
innovation.

People have found that when we talk about things that're good for the earth like saving
water or using less energy it really helps us learn new things. The environment around
us is also very important for coming up with ideas and trying new things. Studies
show that sharing knowledge about topics is very helpful for learning and for the
environment that supports innovation. This means that when we share what we know
about topics it helps us and it helps the environment, around us to be more innovative.
Green topics are very important. We should keep talking about them. The
improvement of companies' capacity to obtain, process, and utilize external
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environmental information is achieved through the engagement of employees and
managers in active knowledge exchange about sustainability (Shahzad et al., 2020).
This helps create a workplace where people can think of ideas. In this case GKS helps
share knowledge and supports the organizations learning and cultural change. GKS
makes it possible for organizations to learn and adopt ways of working. It also helps
organizations change their culture to be more innovative. GKS is important, for
knowledge sharing and learning. Organizations can use GKS to improve their culture.

The investigation also shows that a companys ability to absorb information and its
approach to innovation play a big role in the relationship between Green Knowledge
Sharing and Green Performance Improvement. When a company shares knowledge it
gets better at taking in new information, about the environment. This helps the
company to see what is coming next in terms of sustainability use friendly technology
and try out new green ideas. Green Knowledge Sharing really helps a company to do
these things and Green Performance Improvement is the result (Shahzad et al., 2020).
A company gets better at learning things when it has a good way of taking in new
information. This means the company can use the knowledge it already has to create
useful things. When a company wants to come up with ideas it needs to make sure
people feel safe to share their thoughts. The company also needs to have a structure
in place and managers who support new ideas. This helps the company turn the things
it learns from the world around it into products that are good for the environment and
can make money. The company can make products that people want to buy. A
company that wants to make green products needs to have an environment for
innovation. This environment helps the company learn things and turn those things
into products that are good, for the environment (Zhou et al., 2024).

The Knowledge-Based View or KBV fits well with what we found out. This is
because knowledge is seen as the important asset for a company. The KBV says that
a company can stay ahead of others if it can make, share and use knowledge in a way.
This means that companies need to focus on creating and using knowledge to get an
edge. The KBV is about how knowledge helps companies succeed. It shows that
knowledge is key, to a companys strategy. Companies that use knowledge well can
gain a lot. The KBV helps us understand how knowledge works in a company (Boota
et al., 2025). In this context, green knowledge sharing emerges as a core
organizational capability that enables collective learning and innovation. The findings
also support the idea that companies can do better than other companies for a long
time by developing important, rare, different, and one-of-a-kind skills. When nurtured
through continuous knowledge exchange and learning processes, absorptive capacity
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(AC) becomes a strategic resource. AC becomes a part of the way organizations do
things and the way people interact, which makes it hard for competitors to copy it.
This helps keep the company competitive over time.

The study also highlights the impact of customer involvement on the relationship
between GKS and green product innovation. Involving customers can improve
knowledge-sharing project outcomes by incorporating external viewpoints into the
product development process (Boota et al., 2025). Customers share ideas when they
work together. They make products together. Tell us what they like and dislike about
these products. Customers talk about the products. How they can be better for the
environment. They also discuss how easy the products are to use and how they affect
the environment. The customers and the company work together in this way. This way
of working is similar to Social Exchange Theory. Social Exchange Theory says that
when people help each other they trust each other more. They also become more
dedicated to each other. They work together more actively. Customers and the
company are stakeholders in this process. Social Exchange Theory is relevant, to
customers and the company because they exchange value with each other (Zhou et
al., 2024). Companies can really work well with green innovation initiatives when
they team up with customers. This means customers are not just getting something
from the company they are actually helping the company. When companies and
customers work together like this it is good, for the environment. It is also what people
want from companies. This is a way for companies to make green innovation
initiatives better. Green innovation initiatives are important. Companies can make
them work by working with customers.

The combination of GKS, AC IC and CI shows how internal and external
collaborations work together to drive innovation. On-site methods for sharing
knowledge and settings that encourage innovation help people learn and grow their
skills. Externally working with customers leads to ideas and helps stay relevant in the
market. These approaches lead to environmental results and improved financial
performance, like being more competitive, specialized and sustainable over time with
GKS, AC, IC and CI. The internal collaborations with GKS, AC, IC and CI and
external collaborations are essential. They improve skills and knowledge with the help
of GKS, AC, IC and CI. The combination of GKS, AC, IC and CI results, in long-
term success.

These findings are particularly significant in the context of less developed countries.
Institutional hurdles, inadequate technological infrastructure, and resource limitations
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are common challenges for companies operating in such settings. Under these
circumstances, utilizing in-house knowledge networks and cultivating collaborative
partnerships with customers can offset organizational constraints and accelerate long-
term growth. Manufacturing companies can protect the environment and make more
money by using green knowledge-sharing practices, developing the ability to learn,
creating an environment that supports new ideas, and working with customers to
create products and services.

6.2 Contributions and Implications

Projected contributions of this research to theory and practice are the focus of
discussion in this chapter.

6.2.1 Theoretical Contributions

The current study has numerous theoretical contributions. The study's
contributions include proposing and empirically testing a research framework that is
well-suited for use in green business contexts. First of all, this study improves the
literature on RBV, KBV, and Social Exchange theories, and the performance of GKS
and GPI (Rahmat et al., 2024). The RBV and KBV theories help the firm to utilize its
resources in a well-mannered way and improve competitive advantage via green
product innovation. Social Exchange theory also helps organizations with their
innovative ideas, from valued customers to make more eco-friendly products, and to
enhance their competitive advantage (Elshaer et al., 2024). To gain an edge in the
market, organizations need to do a thorough evaluation of their environmental
initiatives (Rehman et al., 2021). This study expands on prior research into knowledge
sharing and sustainability, examining the indirect influences of absorptive capacity,
innovation climate, and customer involvement with GPI as the antecedents to gain
competitiveness in SMEs (Rehman et al., 2024).

The current study answers the call for research to examine the mediating and
moderating variables to support the GKS and GPI to gain competitiveness. Firstly,
this research supports the existing literature by providing practical evidence for the
mediating effect of absorptive capacity (AC) in the connection between GKS and GPI.
The research findings demonstrate how AC facilitates the translation of GKS into
enhanced GPI, thereby contributing to a deeper theoretical understanding of
knowledge-based and innovation management perspectives within the context of
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sustainability (Makhloufi, 2024). A firm's AC refers to its ability to take in new
knowledge, combine it with existing knowledge, and convert it into usable solutions.
These applications are subsequently used for commercial objectives. From the
perspective of the RBV, absorptive capacity serves as a groundwork for the
advancement of dynamic abilities that allow firms to acclimate to diverse business
environments (Aboelmaged & Hashem, 2019). Consequently, this study's results
underscores the importance of AC to a manufacturing firm's achievement. This study
clarifies the conflicting findings on the relationship between GKS and green
innovation, where scientists have shown both positive and negative relationships
(Song et al., 2020; Weng et al., 2015; Wu, 2013).

A mediating effect of innovation climate (IC) complementarity was discovered in the
relationship between GKS and circular economy performance (Riaz et al., 2024). The
GPI underscored the substantial performance value of green innovation. Therefore,
this study highlights the joint connection between GKS and IC in advancing green
product innovation to achieve competitiveness. The broad adoption of eco-friendly
and innovative materials is an advantage. The study suggests establishing a variety of
innovative platforms for disseminating green knowledge within teams and with
external parties, simplifying open communication and teamwork to inspire innovative
and imaginative solutions (He et al., 2024). The widespread implementation of eco-
friendly and innovative materials in manufacturing demonstrates the industry's shift
from a high-carbon-emitting sector to a greener, more sustainable economy by
addressing key cost challenges (Chen et al., 2024).

This research suggests a new perception that Cl plays a very low role as a moderator
in the connection between GKS and organisational outcomes (absorptive capacity and
innovation climate). This research also adds to present literature by demonstrating
that, under specific circumstances, customer involvement does not substantially
influence this relationship. Within Pakistan's manufacturing sector, where many
companies face weak environmental protocols and struggle to meet the demands of
biologically mindful customers, this study highlights the difficulties these firms
encounter in upgrading their innovation and knowledge development capabilities
(Mehmood et al., 2024). Manufacturing firms must engage customers to help reduce
the impact of market uncertainty, as technological investments can be very expensive
(Saleem et al., 2023). The research results confirm that formalization is linked to
increased customer participation in product development, whereas decentralization is
linked to decreased customer involvement. Overall, the study provides a more detailed
understanding of the environmental features that affect the effectiveness of green
knowledge sharing in driving green product innovation, particularly through the
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perspective of absorptive capacity and providing innovation climate (Shah et al.,
2025).

6.2.2 Practical Implications

There are numerous practical implications of our findings for manufacturing
firms. The Sustainable Development Goals (SDGs) have driven worldwide initiatives
to implement natural and ecologically friendly rules and engage in eco-friendly
practices as a way to boost market competitiveness through sustainable products
(Udodiugwu et al., 2025). The combination of environmental factors into product
development has suggestively transformed how companies engage with competition
and gain a competitive advantage. Companies will increasingly concentrate on
gaining a competitive edge through environmentally friendly products (Rehman et al.,
2024). For businesses to fully benefit from environmental efforts like conservation,
recycling, and lowering emissions, they need to link their corporate environmental
goals to their overall business strategies.

First, to align manufacturing practices with the Sustainable Development Goals
(SDGs), managers should implement green product innovation strategies that consider
resource constraints from the RBV perspective (Castellani et al., 2024). They should
also integrate green knowledge into organisational operations to boost innovation
capabilities by effectively acquiring, assimilating, and utilizing new knowledge.
Second, when it comes to reaping the benefits of GKS and GPI, this research indicates
that AC was also an underlying leverage mechanism but in the case of manufacturing
firm of developing countrys’ context. There is need to enhance firms abilities
(Makhloufi, 2024). In light of developing country context, it is crucial for managers
to not only promote the conversation of green knowledge but also to actively absorb
it. Thirdly, providing an innovative climate in a developing country’s context is
difficult nowadays as its too weak, and sharing green knowledge is a more critical
factor in achieving success with an innovative climate than with traditional innovation
methods (Ma et al., 2025). So, the expectation is that manufacturing companies will
invest in GKS and GPI to bolster the mediating effect of the innovation climate. For
this, managers should ensure that their organisations are active in green innovation
practices by prioritising understanding, utilising, and integrating existing knowledge
on green technology and green consumer needs (Ullah et al., 2024). In order to
optimise the use of knowledge sharing, managers must keep a close eye on the
constantly changing environmental regulations and green requirements, as well as
identify and accurately interpret stakeholder pressure and customer demand on time.
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Fourthly, the present study found that the moderating impacts of customer
involvement on green knowledge sharing, absorptive capacity, and innovation climate
were weak for manufacturing firms. So there is need to collaborate with their valued
customers. Companies may better serve their customers (especially environmentally
conscious customers) by staying up to date on the latest product trends through
sharing their knowledge (Zhang, 2024). However, without proper placement, the
green product that a company has developed using absorptive capacity will not do
well in the marketplace. Important practical consequences are suggested by the study
when involving influential customers (Cuesta-Valifio et al., 2024), who can improve
the effectiveness of a product's launch. While a high degree of customer involvement
can be beneficial in the NPD (new product development) process, managers should
be wary of the potential risks posed by unknowns in the data. Firms can better handle
such uncertainties by improving their knowledge transfer and learning skills, both
internally and externally (Mubarak et al., 2025). To better recognize, absorb, and
apply knowledge provided by crucial consumers, managers will need to create a
system of inbound learning processes (Najafi Tavani et al., 2013). But managers also
need to pay attention to external knowledge transfer mechanisms and establish
methods that might boost such mechanisms to assist the organizational knowledge
transfer and to secure the obtaining of appropriate inputs from their consumers.
Managers need to remember that there may be times when optimal absorptive capacity
levels simply cannot be attained owing to a lack of resources (both monetary and
otherwise). So, managers should think about adjusting the customer involvement level
as another way to ensure the success of product development projects. This means
that the level of customer involvement can be adjusted at any time based on the
circumstances and the managers' assessment.

6.3 Limitations and Future Research

Despites its contributions,there exist a few limitations to the performance of this
research within the given environmental context. The data was collected during a
singular instance, and the research methodology employed a cross-sectional design.
To address this limitation, future researchers Future researchers could do longitudinal
studies that can better see an organizational abilities in a long term.

Second, the generalizability of our study is limited due to its focus on manufacturing
(SMEs) only in the developing country and only from one region, Punjab, Pakistan.
The geographic and sectoral concentration of this study may limit the relevance of its
results to other firm or areas. Future studies should replicate and expand the suggested
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model to include various areas and sectors, as well as both developed and developing
countries. This would enable cross-cultural and institutional comparisons.

Third, the study's results suggest that a more thorough examination of customer
involvement policies and procedures is necessary. So future researchers must
undertake a comprehensive analysis of customer involvement policies and processes
across multiple nations, encompassing diverse cultural norms.

Additionally, it is suggested that future researchers take into explanation any
additional moderating factors. Future researcher should take employee related factors
such as employees' dynamic and personal green values as well as their personality
traits (introvert/extrovert), and supervisor support, as these factors are crucial for the
sharing and acquisition of knowledge, both of which are final goals of an efficient
knowledge management process. Moreover, introducing mediators like green
creativity and green social capital into the existing model to understand different
results or according to your organization's problem or gap. Future researchers should
therefore examine the existing model with the suggested variables.

Finally, the study's limitations are due to a lack of research on knowledge-based
capabilities in developing countries, which may affect the generalizability of the
study's results. Future research should therefore investigate these capabilities in
various developing countries, aiming to gather more in-depth empirical evidence and
further solidify theoretical understandings of their part in promoting innovation and
sustainability. Consequently, further research is essential to close this knowledge gap.
Furthermore, the roles of knowledge combination and protection can be investigated
using existing data to gain a more inclusive understanding. It is advised to replicate
this model in a broader variety of regions to gain a more detailed understanding of
eco-friendly knowledge-sharing projects focused on minimising the utilisation of
limited material resources via recycling and material retrieval from waste streams.

7 CONCLUSION

The issue around sustainable and green product innovation (GP1) is gathering steam
as many developing countries are working to meet their sustainable development
objectives swiftly. Green practices are becoming an increasingly important part of any
business or corporation. Thus, this study develops the rising field of study by
examining the impact of GKS and AC on the GPI of the manufacturing firm. This
study adopts a quantitative (no-probability-convience) sampling technique. The data
was collected only from manufacturing firms. This study find a positive relationship
between GKS and GPI. Additionally, the results show a positive mediation effect of
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AC and innovation climate (IC) on GPI to enhance competitive advantage for firms.
Moreover, customer involvement (Cl) as a moderator shows a non-significant and
weak impact on AC, but with IC shows a positive impact. The current conceptual
framework may help to advance the manufacturing firm’s ability and also add value
to the environment.
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