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Abstract

Nepal is a country with substantial space for industrialization since it has the benefit
of the ‘Catch up Effect’ for being a progressive economy utilizing its underused diverse
resources and indigenous practices. Applying a qualitative approach that includes
a content analysis the study has explored the potential for improving indigenous
technology as a means of revitalizing agriculture, handicrafts, energy, tourism, and
livelihoods as emerging industries in Nepal. This study has surfaced the current status
of indigenous technology in Nepal, identified the key challenges to its development and
adoption, and proposed strategies for overcoming the challenges.

The study findings suggest that there is potential for improving indigenous technology
in Nepal, particularly in areas of agriculture, tourism, and manufacturing. However,
there are several challenges to the development and adoption of these technologies,
including limited funding, inadequate infrastructure, insufficiency of research and
development, weak policy implementation, transitional mentality, and a lack of
awareness and capacity among stakeholders. The study further recommends improving
access to financial and technical support, creating partnerships between government,
industry, cooperatives, private sectors, and academia, effective implementation of
the policies, balancing fair complementarity between indigenous and advanced
technologies, promoting knowledge transfer and technology dissemination, and
research and improvement of indigenous technologies.
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1. Introduction

The Nepalese economy is facing slow growth in its GDP and still falls under the
global multidimensional poverty index. The sectorial adjustment program (SAP)
was introduced in Nepal in 1985 under the guidance of the World Bank (WB) and
International Monetary Fund (IMF) to liberalize its economy by implementing
policies like reducing public spending on employment, subsidies, privatizing state-
owned enterprises, and opening its markets for foreign investors. Despite this, the
economy has only shown small improvements in education, health, per capita income,
employment, and infrastructure. Nepal is still a traditional economy with its economy
being monetized around 50%, and it is not accepting advanced technologies nor leaving
the traditional technologies.

This study focuses on the role of indigenous technology in revitalizing industrialization
in Nepal. Nepal's industrial sector remains underdeveloped, and only contributes
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around 14.29% to the national GDP, with the majority being small and medium-sized
enterprises (SMEs). The manufacturing sector is diverse and includes industries such
as textiles, food processing, pharmaceuticals, cement, and metals. The textiles and
clothing subsectors account for around 40% of the industrial sector's output.

There is a growing importance of industrialization in driving economic growth and
development in Nepal, and the manufacturing sector has been identified as a potential
area for export growth. The government has implemented policies and initiatives to
promote export-oriented industries. Indigenous technology-based industries, employing
around 300,000 people, are diverse and include sectors such as agriculture, handicrafts,
textiles, and traditional medicine. They have been recognized by the government, with
policies and initiatives implemented to promote their growth.

However, indigenous technology-based industries still face challenges, such as a lack
of awareness and understanding, limited access to finance and markets, inadequate
infrastructure, and a shortage of skilled labor. The COVID-19 pandemic has also
had a significant impact on the Nepalese economy and the industrial sector, causing
it to lag behind other countries in the region. Despite these challenges, the potential
of indigenous technology-based industries to grow the industrial sector and drive
economic growth and development in Nepal cannot be overlooked.

2. Literature review

The literature review for this study provides a theoretical foundation for understanding
the concepts of indigenous technology and industrialization in Nepal. The review
covers academic and non-academic sources, including policies, reports, and statistical
data. The reviews are presented below.

Indigenous technology in Nepal

Nepal's indigenous technology comprises a diverse range of knowledge, practices,
and skills transferred from generation to generation mostly applied in livelihoods,
micro, small and medium-sized industries. These technologies are used in agriculture,
construction, textiles, handicrafts, and other sectors. However, lack of modernization
and gradation of these technologies has led to a decline in their usage and the loss of
valuable knowledge, skills, and livelihoods. (Gurung, 2017).

Indigenous technology and sustainable development

Nepal is rich in cultural and natural diversity, with a wealth of traditional knowledge
and technology developed by indigenous communities over generations. Improving
indigenous technology has the potential to revitalize industrialization in Nepal, promote
sustainable development, and preserve cultural heritage. Indigenous technology has
played a significant role in Nepal's history of industrialization, particularly in the areas
of agriculture, handicrafts, and traditional medicine. Indigenous agricultural practices
such as terrace farming and crop rotation have allowed Nepali farmers to maximize the
productivity of their land while minimizing environmental impact (Thapa & Shrestha,
2016). Handicrafts such as pottery, weaving, and metalwork have been transferred
through generations, providing livelihoods for thousands of Nepalis (Gurung, 2018).
Indigenous medicine, based on the use of herbs and other natural remedies like
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Ayurveda, Acupuncture, remains a popular and affordable alternative to modern
medicine (Subedi, 2015; Tharakan, 2017).

The incorporation of indigenous technology into industrial development in Nepal
has the potential to promote sustainable development and preserve cultural heritage.
Traditional agricultural practices, handicrafts, and traditional medicine can all
contribute to sustainable industrialization by providing affordable and environmentally
friendly alternatives to modern industrial practices (Gurung, 2018; Subedi, 2015).
The integration of indigenous technology into the industrial sector can also increase
productivity, create employment opportunities, and promote cultural preservation
(Acharya, 2019).

However, there are also limitations to the use of indigenous technology for sustainable
industrialization in Nepal. Indigenous technology may not always be appropriate or
effective in all contexts, and there may be a need for modern technologies to complement
or replace indigenous technologies (Altieri, 2004). Additionally, the preservation of
indigenous technology may also perpetuate traditional gender roles and inequalities
(Bryan & Kortright, 2015).

In conclusion, improving indigenous technology has the potential to revitalize
industrialization in Nepal, promote sustainable development, and preserve cultural
heritage. However, there are several challenges in incorporating indigenous technology
into industrial development programs, including the lack of recognition and support,
limited funding and resources, and the lack of collaboration between stakeholders.
Despite these challenges, there is growing recognition of the potential benefits of
indigenous technology for sustainable industrialization in Nepal, and efforts are being
made to promote and incorporate indigenous technology into industrial development
programs (Acharya & Pathak, 2019)

Revitalizing industrialization through indigenous technology

The combination of indigenous technology in the industrial sector can increase
productivity, create employment opportunities, and promote cultural preservation
(Acharya & Pathak, 2019). Furthermore, the use of indigenous technology can reduce
the dependence on imported technologies and raw materials, which can improve the
country's trade balance (Subedi & Gurung, 2020).

However, several factors hinder the integration of indigenous technology into
industrialization in Nepal. These include the lack of proper documentation and
preservation of indigenous knowledge, the absence of government policies to support
and promote indigenous technology, and the limited resources available for research
and development (Subedi & Gurung, 2020). Additionally, lack of awareness among
entrepreneurs and policymakers about the potential benefits of indigenous technology
is another significant challenge (Bhattachan & Bhattarai, 2019).

Theory of appropriate technology

The theory of appropriate technology is a theoretical concept that has been widely used
to guide research and practice in the fields of technology, engineering, and development.
The concept of appropriate technology was first introduced in the 1970s by E.F.
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Schumacher (1973), a British economist, in his book "Small is Beautiful: Economics
as if People Mattered". Schumacher argued that technology should be appropriate to
the needs and circumstances of the people using it and that it should be socially and
environmentally sustainable.

The theory of appropriate technology emphasizes the importance of designing and
using technologies that are appropriate to the social, economic, and environmental
context in which they are being used. This means taking into account factors such as
local knowledge, skills, resources, and cultural values, as well as the ecological impact
of the technology. The goal of appropriate technology is to create technologies that are
affordable, accessible, and sustainable, and that empower local communities to meet
their own needs and goals (Schumacher,1973),

Several key principles underpin the theory of appropriate technology. One principle
is that technologies should be small-scale, simple, and easy to maintain so that they
can be produced and used locally. Another principle is that technologies should be
environmentally sustainable, minimizing their impact on natural resources and
ecosystems. A third principle is that technologies should be socially and culturally
appropriate, taking into account local customs, traditions, and values. Finally,
appropriate technology emphasizes the importance of participatory approaches,
involving local communities in the design, development, and implementation of
technologies (Schumacher, 1973 cited in Spencer, 2021).

The theory of appropriate technology has been applied in a range of contexts, from
agriculture and energy to healthcare and education. In Nepal, appropriate technology
was used to develop technologies such as improved cook stoves, water filters, and
solar panels, which are affordable, sustainable, and accessible to local communities.
Gradually this has been declined in indigenous practices because of the mounting
desire for using advanced technology and modern life with less care of its holistic
impact in Nepalese economy (Sherpa, 2023). In addition, the theory of appropriate
technology also faces challenges, including the need to balance the competing goals
of affordability, sustainability, and cultural appropriateness, and the need to ensure
that technologies are not simply imposed from the outside, but rather are developed in
collaboration with local communities.

Overall, this theory could provide a theoretical basis for understanding the potential of
indigenous technology to contribute to industrialization in Nepal, and for identifying the
factors and challenges that need to be addressed to facilitate its development and use.
By drawing on this theory, the study was provided a deeper understanding of the role
of indigenous technology in vitalizing industrialization and offer recommendations for
policymakers, industry stakeholders, and researchers on how to support its development
and use in Nepal.
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Conceptual Framework

Indigenous Technology

» Knowledge, skills, and
practices transferred from
generation to generation

» Used in production of
handicrafts, textiles, and other
agro products

!

Modernization

 Potential for modernization
and innovation of indigenous
knowledge to meet needs of
modern industries

Industrialization
* Transformation of traditional or

one

» Potential for industrialization of
traditional knowledge to create
employment, promote economic
growth, and increase exports

agrarian economy into industrial

!

K3o1ouyoe], ojerrdorddy jo K1ooy],

!

Innovation

Development and application of
new technologies, processes, and
products

Potential for technological
innovation to modernize
indigenous knowledge and
adapt it to meet needs of modern

Policy and Governance

* Institutional and legal
framework governing
development of indigenous
technology

» Examines policy and
governance environment in
Nepal and identifies gaps and

challenges

v

industries

Market Access

* Ability of producers to access
domestic and international
markets for their products

* Examines potential for
market access for traditional
products and identifies
strategies for promoting
market access

i

indigenous technology

Impact Assessment

» Evaluation of social, economic, and environmental impacts of industrialization of

» Examines potential impacts of industrialization on local communities, the environment,
and the economy and identifies strategies for mitigating negative impacts
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Research gap

The review of the literature draws policy gaps as the lack of a comprehensive policy
framework for the development of indigenous technology, limited investment in
research and development, uneasy access to markets, insufficiency of education and
training, and the lack of collaboration between stakeholders such as the government,
private sector, industrial sector, and local communities in Nepal.

The review of the research draws research gaps in Nepal as lack of study on the
documentation and preservation of traditional knowledge and practices, the potential
for modernizing and marketing traditional handicrafts, the impact of industrialization
on local communities and the environment, the identification of areas for technological
innovation in traditional technologies, and the development of a comprehensive policy
framework to support the industrialization of indigenous technology.

3. Methodology

The study on improving indigenous technology and revitalizing industrialization
in Nepal utilized a systematic methodology to conduct the research. The approach
involved qualitative content analysis as a tool to identify and analyze relevant data
sources, including previous research, government and other organizations’ reports, and
unpublished research works. The study design included research design, data collection
and analysis, quality standards, and ethical considerations. The content analysis
approach allowed for a comprehensive analysis of the current state of industrialization
and indigenous technology in Nepal, as well as the challenges and opportunities for
promoting the use of indigenous technology in the industry. The purposive sampling
technique was applied to select the most relevant research documents, government, and
other organizations’ reports for the study.

To ensure the quality standards of the study, credibility, transferability, dependability,
confirmability, and transparency were considered. The findings from the content
analysis were synthesized and organized into key categories and themes, which
were interpreted to identify patterns, relationships, and trends related to indigenous
technology and industrialization in Nepal. In addition, ethical considerations were also
taken into account during the content analysis process, including informed consent,
confidentiality, valuing the authors and publishers, and citing authentic references.

Overall, the methodology used in this study provided a systematic approach to identify
and analyze relevant data sources, synthesize findings, and ensure the quality and
ethical standards of the study. The use of content analysis allowed for a comprehensive
analysis of the current state of industrialization and indigenous technology in Nepal,
which could help identify potential areas for improvement and explore strategies for
mitigating the challenges faced by stakeholders.

4. Results and findings

The objectives of this study were to explore the current state of indigenous technology
in Nepal, identify challenges to its use and adoption, and develop strategies to revitalize
its use for industrialization. The study was guided by the study questions designed
based on knowing the current state of indigenous technology, identifying challenges in
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using and adopting indigenous technology and exploring strategies to revitalize the use
of indigenous technology for industrialization in Nepal. I present the results and their
interpretation in a thematic way.

Indigenous technology and sustainable development

Dangol and Pyakurel (2020) and Khadka and Adhikari (2021) suggest that the use
of indigenous technology in Nepal is linked to sustainable development. Indigenous
technology is environmentally friendly, low-cost, and locally available, making it
suitable for small-scale enterprises and community-based initiatives. It also promotes
the conservation of natural resources and fosters a sense of community ownership and
self-reliance, contributing to environmental sustainability, economic development, and
social inclusion (Manabete & Umar, 2014). Substantially, the indigenous technology
contributes for the sustainable development of underprivileged societies (Imoro et al.,
2022).

Indigenous technology faces several challenges, including the lack of recognition and
support from government policies and programs, erosion of indigenous knowledge, and
marginalization of indigenous communities. However, there are opportunities for the use
of indigenous technology in sustainable development mostly through the development
of micro, small and cottage industries, such as the promotion of cultural diversity and
the creation of new markets for traditional products ((Kharel & Upadhyaya, 2021).

The government and institutions play a critical role in supporting and promoting
indigenous technology in Nepal by creating policies and programs that facilitate the
development and dissemination of indigenous technology, providing financial support
for research and development, and establishing centers for the documentation and
preservation of indigenous knowledge (Subedi & Gurung, 2020). Institutions such as
universities and research centers can also contribute to the development of indigenous
technology through research, training, and capacity building (Bhattachan & Bhattarai,
2019).

Several challenges hinder the integration of indigenous technology into industrialization
in Nepal, such as the lack of awareness and recognition of indigenous technology,
inadequate funding for research and development, and the absence of a supportive policy
environment. However, several opportunities exist for the integration of indigenous
technology, such as the growing demand for sustainable and locally produced products
and the availability of digital technologies to facilitate the dissemination of indigenous
knowledge (Khanal et al., 2021; Bhattachan & Bhattarai, 2019).

Indigenous technology and development of tourism

Gurung (2020) discusses the relationship between indigenous technology and the
development of tourism in Nepal. The article highlights the potential benefits of
integrating indigenous technology into the tourism sector, including the development
of unique and authentic tourism products, community-based tourism initiatives, and
sustainable tourism practices. The use of traditional techniques in pottery making,
weaving, handicrafts, cooking, honey production, beekeeping, agriculture, and
forestry can lead to the development of tourism initiatives that showcase the local
culture, traditions, and way of life. When the existing indigenous technologies are
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improved, the cost-efficiency, and quality of products can be enhanced that increase
income, all time- employment occupancy, utilization of local resources, research
and innovation for further improvement. However, the article also identifies several
challenges hindering the integration of indigenous technology in tourism, including
the lack of awareness and recognition of indigenous technology, inadequate funding
for research and development, the absence of a supportive policy environment, and
limited market opportunities for indigenous tourism products. The article concludes
that the government and institutions need to provide support and funding for research
and development, and awareness campaigns to promote the potential of indigenous
technology for the development of sustainable tourism in Nepal.

Indigenous technology and industrialization

Karki (2021) conducted an in-depth study on the relationship between indigenous
technology and the development of industries in Nepal. The study found that the
integration of indigenous technology can play a significant role in the development
of micro and small-scale industries in Nepal. Indigenous technology is closely linked
to the local resources available in a particular region, making it a cost-effective and
sustainable option for micro and small-scale industries. The integration of indigenous
technology can lead to the utilization of local resources, innovation, employment
generation, cultural preservation, and sustainable development. The improvement
of indigenous technologies expands opportunities of employment and income in the
rural areas creating a wider space for innovation in micro and small industries. This
supports the country to achieve sustainable development goals (SDGs) of inclusive
and sustainable industrialization (Economic Survey,2021/22). However, the lack of
awareness, funding, and a supportive policy environment are significant challenges
that hinder the integration of indigenous technology. The governments and institutions
need to provide support and funding for research and development, awareness
campaigns, and policy initiatives to promote the potential of indigenous technology for
the development of micro and small-scale industries in Nepal.

Indigenous technology and employment opportunity

The integration of indigenous technology has the potential to create employment
opportunities in Nepal, particularly in rural areas (Thakur,2017). Indigenous
technology is developed based on local knowledge and skills, making it suitable for
employment generation in Nepal. The integration of indigenous technology can lead to
the development of skills, entrepreneurship opportunities, and employment generation
in sectors such as handicrafts, agriculture, and tourism. However, challenges such as
the lack of access to credit and finance, limited market opportunities, and inadequate
support for research and development hinder its integration. Therefore, the government
and institutions need to provide support and funding for research and development,
awareness campaigns, and policy initiatives to promote the potential of indigenous
technology for employment generation in Nepal.

Indigenous technology and advanced technologies in Nepal

The integration of indigenous technology can serve as a pathway to advanced
technologies in Nepal, as it can lead to innovation, the development of new products
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and services (Dhakal & Dhakal, 2016), and the foundation for the development of
more advanced technologies. Additionally, the integration of indigenous technology
can lead to the development of skills and knowledge that are necessary for the adoption
and implementation of advanced technologies (Dhakal & Dhakal, 2016). However, the
lack of access to capital and resources, skilled labor, and infrastructure pose significant
challenges to the integration of indigenous technology and advanced technologies
in Nepal (Dhakal & Dhakal, 2016). To overcome these challenges, the government
and institutions need to provide support and funding for research and development,
awareness campaigns, and policy initiatives.

Indigenous technology and agriculture growth for industrialization

Agriculture is a significant contributor to Nepal's economy, and the integration of
indigenous technology can play a vital role in its development. Indigenous technology
in agriculture includes practices such as crop rotation, intercropping, and indigenous
irrigation methods (Shrestha et al., 2019). The integration of indigenous technology
can lead Nepalese economy towards improved yields, increased resilience to climate
change, and the development of sustainable farming practices. Additionally, agriculture
can serve as a foundation for industrialization in Nepal by providing new sources of
raw materials, and investment, employment opportunities, and increasing the value
of agricultural products that the agriculture sector can step up into commercialization
for increasing its competitive power through increasing productivity and output
(Poudel, 2016). However, the integration of indigenous technology and agriculture for
industrialization faces challenges such as the lack of access to capital and resources
required for research and development and infrastructure (Karki,2021). Therefore,
the government and institutions need to provide support and funding for research and
development, awareness campaigns, and policy initiatives to promote the integration of
indigenous technology and agriculture for industrialization in Nepal.

Indigenous technology and growth of gross domestic product

The improvement of indigenous technology can have a significant impact on GDP
growth and promote prosperity in Nepal. By integrating indigenous technology in
various sectors, such as agriculture, tourism, and handicrafts, innovative products and
services can be developed, leading to increased productivity, new sources of income,
and employment opportunities. The preservation of cultural heritage and identity can
also be achieved through the integration of indigenous technology. However, the lack
of access to funding and resources, as well as infrastructure challenges, are significant
obstacles to the integration of indigenous technology and GDP growth for prosperity
in Nepal. To address these challenges, the government and institutions need to provide
support and funding for research and development, awareness campaigns, and policy
initiatives to promote the improvement of indigenous technology and GDP growth for
prosperity in Nepal (Karki, 2021).

5. Discussion

The use of indigenous technology is vital for sustainable development in Nepal and
globally, promoting economic, social, and environmental sustainability while preserving
cultural heritage. However, government policies, academia, and civil society support
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are necessary to promote traditional knowledge and practices, empower indigenous
communities, and integrate indigenous technology into industrialization and tourism
sustainably. Integrating indigenous technology into micro and small-scale industries
presents an opportunity for innovation, employment, and cultural preservation.
Addressing challenges like inadequate funding, lack of awareness and recognition, and
a supportive policy environment can enable the successful integration of indigenous
technology in Nepal. The government and institutions need to support research,
development, awareness campaigns, policy initiatives, and market access to maximize
the benefits of indigenous technology.

However, the analysis also highlights the challenges of the digital divide, lack of research
and development, and inadequate support for innovation, which limit the integration
of advanced technologies in Nepal. To overcome these challenges, the government
and institutions need to provide support for research and development, innovation, and
skill development to promote the adoption of advanced technologies that are suitable
for Nepal's context. Furthermore, the integration of advanced technologies should be
done in a way that does not undermine the potential benefits of indigenous technology.
The preservation and recognition of indigenous technology should remain a priority,
as it can contribute to the development of advanced technologies and the sustainable
development of Nepal. Therefore, a balanced approach that recognizes and integrates
both indigenous and advanced technologies is crucial to achieving sustainable
development in Nepal.

This study emphasizes the challenges and potential benefits of integrating indigenous
technology and advanced technologies in Nepal. It highlights the importance of
innovation and the role of indigenous technology in facilitating it. The study also
highlights the potential benefits of integrating indigenous technology in agriculture
and promoting industrialization, such as sustainable farming practices and new sources
of income and employment opportunities. However, the challenges of integrating
indigenous technology, such as lack of access to capital, resources, skilled labor, and
infrastructure, need to be addressed through government and institutional support for
research and development, awareness campaigns, and policy initiatives.

The analysis highlights the potential benefits of integrating indigenous technology
into various sectors in Nepal, including agriculture, industrialization, tourism, micro
and small-scale industries, and employment generation. However, the lack of access
to funding and resources, as well as infrastructure, poses significant challenges that
need to be addressed through government and institutional support for research
and development, awareness campaigns, and policy initiatives. The integration of
indigenous technology can contribute to sustainable economic development, preserve
cultural heritage, and improve the standard of living in Nepal. The study recommends
that the government and institutions provide support and funding for research and
development, awareness campaigns, and policy initiatives to fully realize the potential
of indigenous technology and promote its utilization in various sectors to generate
employment opportunities and contribute to the development of the Nepalese economy.

6. Conclusion and recommendation
The study highlights the potential of indigenous technology in Nepal for sustainable
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and inclusive economic development by reducing dependence on imported technology,
creating local jobs, and promoting environmental sustainability. The study also
identifies several strategies for improving the development and use of indigenous
technology, including investing in research and development, building partnerships,
promoting awareness and adoption, improving infrastructure and technical skills, and
strengthening policy and regulatory frameworks. However, significant challenges
need to be addressed, such as a lack of investment, limited awareness and adoption by
industry, inadequate infrastructure and technical skills, and weak policy and regulatory
frameworks realizing the potential benefits of leveraging indigenous technology.

The development and use of indigenous technology are vital for the economic growth
and sustainable development of a country. To achieve this, it is necessary to have a
collaborative effort between the government, private sector, and academia.

Firstly, these stakeholders should increase investment in research and development
of indigenous technology that is adapted to the local context. This would require
identifying the technological needs of the industry and the country and conducting
research to develop technology that can address those needs. By doing so, it would be
possible to build a strong technology base that can cater to the specific requirements of
the industry and improve the country's overall technological capability.

Secondly, the government, industry, and academia should work together to build
partnerships and networks that facilitate the development and adoption of indigenous
technology in the industry. Such collaborations would bring together the expertise and
resources of each stakeholder to develop and promote the use of indigenous technology
in the industry. This would also encourage the development of new innovations and
ideas and foster a culture of entrepreneurship.

Thirdly, it is important for the government and private sector to promote awareness and
adoption of indigenous technology by industry through training, information sharing,
and incentives. Training programs and workshops can be organized to educate industry
stakeholders about the benefits of indigenous technology and how it can be incorporated
into their business processes. Information sharing can be facilitated through technology
fairs, exhibitions, and seminars. Incentives such as tax breaks or subsidies can also
encourage the adoption of indigenous technology by industry players.

Fourthly, the government and private sector should invest in improving infrastructure
and technical skills to support the development and use of indigenous technology. This
would require building technical and research facilities that can support the development
and testing of indigenous technology. It would also require training and development
programs for technical and research staff to ensure they have the necessary skills to
support the development and use of indigenous technology.

Fifthly, the government should strengthen policy and regulatory frameworks to support
the development and use of indigenous technology in the industry. This would involve
developing policies that promote the adoption and use of indigenous technology and
regulations that ensure the quality and safety of such technology. It would also require
the establishment of standards and guidelines for the development and use of indigenous
technology.
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Finally, Nepal should collaborate with other countries and learn from their experiences
in developing and using indigenous technology in the industry. By sharing experiences
and best practices, Nepal can learn from other countries’ successes and failures and
develop a roadmap for the successful adoption and use of indigenous technology in
the industry. This would also provide an opportunity for Nepal to showcase its own
indigenous technology and promote its adoption in other countries.
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