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Article Abstract
Keywords: This study analyses how innovation in traditional medicine can be strengthened
Traditional Knowledge;  #hrongh the convergence of policies on traditional knowledge protection, genetic resources
Genetic Resources;  governance, and intellectual property rights to support national independence in drug
Traditional Medicine  availability. Using a qualitative normative design, this research examines statutory
Innovation regulations, international instruments, and institutional practices relevant 1o
traditional medicine, biogenetic conservation, and intellectual property management.
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problems related to standardisation, benefit-sharing, research authorisation, and
commercialisation. Findings also indicate that strengthening scientific validation,
throngh standardised extraction, preclinical and clinical testing, and quality assurance,
significantly increases the potential of traditional medicines fo adpance into
standardised herbal medicines and phytopharmacenticals. The study concludes that
policy convergence is essential to ensure equitable protection of traditional knowledge,
sustainable use of genetic resources, and effective commercialisation of research outputs.
Abn integrated framework is required to support national drug independence, enbance
bioeconomic valne creation, and promote fair benefit distribution for indigenous and
local communities.
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INTRODUCTION

Indonesia is known as a mega-biodiversity country, with the second-largest
biodiversity in the world after Brazil. Approximately 30,466 vascular plant species are
recorded in Indonesia, representing 8.7% of the total vascular plant species worldwide
(Sun et al., 2024). This vast biodiversity includes tens of thousands of plant species,
many of which have medicinal properties. There are 38,000 plant species in Indonesia’s
tropical forests, 9,600 of which have been identified as having medicinal properties,
and only 200 species are used as raw materials for traditional medicines (Muhaimin,
2022) . The Indonesian archipelago is home to the wotld's second-largest biodiversity
and is inhabited by more than 300 ethnic groups, with a total population of over 270
million (Rani et al., 2023). Each ethnic group has unique traditional knowledge and
practices related to medicinal plants or ethnobotany and the use of medicinal plants
(Susanti & Zuhud, 2019). The biodiversity of medicinal plants and the traditional
knowledge and practices of indigenous or local communities hold potential for the
development or innovation of traditional medicines into modern medicinal inventions
with more effective, practical, and efficient production and use. Therefore,
comprehensive policies are needed to enhance the self-reliance, availability,
accessibility, and competitiveness of traditional medicines while also benefiting the
well-being of indigenous or local communities that possess traditional knowledge.

In Javanese and Madurese communities, traditional medicine is commonly
known as jamu, with Serat Kawruh and Serat Centhini as key written sources
documenting thousands of ingredients and their uses. Sundanese people and several
Indigenous communities in Sumatra also rely on hundreds of medicinal plant species,
as recorded in various ethnobotanical surveys. In Kalimantan, Bali, West Nusa
Tenggara, and Sulawesi, herbal remedies and medicinal oils remain widely practised,
including knowledge preserved in manuscripts such as lontaraq pabbura. In Maluku
and Papua, hundreds to thousands of medicinal plants continue to be used for varied
health purposes, ranging from treating common ailments to supporting vitality and
providing sedative effects.

In the international order of recognition of protection for traditional knowledge
and the rights of its guardian communities, particularly in Article 8 J of the Convention
on Biological Diversity (CBD), 1992, every knowledge, innovation and practice of
indigenous peoples and local communities embody traditional lifestyles that are
relevant to the conservation and sustainable use of biodiversity. The provisions of this
Article are further regulated in the international agreement Nagoya Protocol on Access
to Genetic Resources and the Fair and Equitable Sharing of Benefits Arising from The
Utilization to the Convention on Biological Diversity 2010, stating that every
promotion and wider application is with the consent and involvement of holders of
such knowledge, innovation, and practice, and encourages fair sharing of benefits
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arising from the utilisation of their knowledge, innovation, and practice (Rohaini,
2015). Indonesia has ratified both international treaties through Law No. 5 of 1994
concerning the Ratification of the United Nations Convention on Biological Diversity
and Law No. 11 of 2013 concerning the Ratification of the Nagoya Protocol on Access
to Genetic Resources and the Fair and Equitable Sharing of Benefits Arising from
Their Utilization.

Furthermore, the World Intellectual Property Organization (WIPO) made
efforts to protect intellectual property rights by establishing the Intergovernmental
Treaty on Genetic Resources, Traditional Knowledge, and Folklore (GRTKTF) in 2000.
It was not until May 2024 that the Treaty on Intellectual Property, Genetic Resources
Associated Traditional Knowledge, was finally approved, establishing international
disclosure requirements for new patent applications involving genetic resources
and/or related traditional knowledge. This treaty addresses only norms governing the
use of traditional knowledge in patent-oriented inventions.

The World Health Organization (WHO) recognises that most member states of
the WHO’s state that 40 to 90 per cent of their populations now use traditional
medicine. Traditional medicine (TM) is an important component of the global
healthcare system, given its long history and deep integration into the cultural practices
of diverse communities, encompassing a variety of health practices, knowledge, and
beliefs originating from diverse cultures (Che et al,, 2023). The WHO-Global
Traditional Medicine Strategy 2025—2034 sets out the vision and mission of integrating
safe, effective, and evidence-based traditional complementary integrated medicine
(TCIM) into the national health systems of WHO member states. The Global
Traditional Medicine 2025-2034 guideline principles recognise the rights of Indigenous
Peoples to maintain their health practices and access to all social and health services
without discrimination. They also have the right to maintain, control, protect, and
develop their intellectual property related to traditional knowledge, and to protect it
from misuse and unauthorised use (WHO, 2025). WHO policies, which will later
become guidelines for WHO member states to develop legal policies on the protection,
utilisation, and development of traditional medicines, should be aligned with
regulations governing the protection of genetic resources, traditional knowledge, and
intellectual property.

Traditional knowledge, including the traditional medicinal knowledge of
indigenous peoples, is an important element of their intellectual and cultural heritage.
It reflects their social and historical identity, which contributes significantly to future
welfare and sustainable development (Hirwade & Hirwade, 2012). Traditional
medicine has significant economic potential, particularly in biotechnology,
pharmaceuticals, and agriculture. Recognition of this value has prompted efforts to
protect traditional knowledge, ensuring that indigenous peoples can gain economic
benefits from it (Kuppuswamy, 2020). Traditional knowledge can be utilised for
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community economic development and community welfare improvement through
product development based on traditional knowledge (Dilixiati & Song, 2023).

The economic potential is evident in the level of consumption and public trust
in traditional medicine, which is stronger than in chemical drugs. This is evident in the
data on traditional medicines that have been granted a Marketing Authorisation
Number (NIE) which remains valid to date. At a closer look, in terms of the frequency
of consumption, chemical medicines accounted for 15,937, traditional medicines
24,956, and health supplements 6,950. Even during the COVID-19 pandemic, 79% of
the population consumed traditional medicine to boost their immune systems (Badan
Kebijakan Kementerian Kesehatan, 2022). However, the economic potential of
international medicine is evident in the chemical, pharmaceutical, and traditional
medicine sectors, which contribute 5.9% of GDP, equivalent to Rp395.1 trillion
(Khaira Ummah Junaedi Putri, 2025). In Brunei, 72.2% of participants used home
remedies for COVID-19, with cloves, lemon, and honey as the most commonly used
types (Zaim, Idris, & Abdul Rahman, 2024). In Malaysia, 51.4% of respondents turned
to herbal medicine due to its availability and reasonable cost (Chander, Tan, & Zaman,
2025). In India, 66.9% of respondents used complementary and alternative medicine
(CAM) for COVID-19 prophylaxis (Agrawal et al., 2023). Similarly, in China, 57.9%
of respondents used traditional Chinese medicine (TCM) to prevent the virus or treat
illness caused by it (Lu et al., 2021).

This economic potential has led to the misuse and commercialisation of
traditional knowledge by third parties without proper consent or profit sharing. This
issue has become a major concern, calling for stronger protection mechanisms
(Thathong, 2014). The unauthorised use of traditional knowledge and genetic
resources by companies, often referred to as biopiracy, necessitates an explicit legal
framework to prevent exploitation and ensure fair compensation for knowledge
holders. Biopiracy cases in Indonesia include the case of Shiseido, a Japanese
corporation, which has patented traditional knowledge related to herbs and medicines,
including kayu rapet (Parameria laevigata), kenmukus (Piper cubeba), beluntas (Pluchea indica)
and others, all of which fall into the category of anti-ageing ingredients. In 2012, the
Indonesian Institute of Sciences (LIPI) reported a case of theft of biological resources
for research purposes by foreign researchers posing as tourists. The results of the theft
of Megalara garnda wasp samples from Southeast Sulawesi were published in
international scientific journals without the involvement of Indonesian researchers,
and the wasps from this research were priced at up to Rp500 million per specimen on
the market. The number of biopiracy cases in Indonesia is increasing, many of which
have gone unreported because researchers in universities and research institutions,
local communities, and even government officials are unaware that what is happening
before their eyes is categorised as bigpiracy.
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The protection of traditional knowledge, including traditional medicinal
knowledge, through intellectual property regimes plays an important role in preventing
third parties from misusing such knowledge. However, protection through intellectual
property regimes is not accessible to most holders of traditional knowledge, and such
regimes do not necessarily guarantee the preservation or protection of such knowledge.
These concerns call for consideration of various approaches, particularly at the policy-
making level, to achieve a balance between protecting indigenous/local communities
through intellectual property rights regimes and ensuring cultural preservation and
access to knowledge (Andanda, 2012). In addition, the protection of traditional
knowledge is closely related to the rights of indigenous peoples, including their rights
to self-determination, cultural preservation, and fair benefit-sharing. Integrating
human rights dimensions into the protection of traditional knowledge is essential to
ensure that the interests of indigenous peoples are respected and upheld (Chaturvedi,
2023).

Policies that support the existence of traditional medicine knowledge are
explicitly outlined in Law concerning Conservation of Living Natural Resources and
Ecosystems (KSDAHE) No. 32 of 2024, which aims to ensure the preservation of
ecological processes, genetic diversity, species, and ecosystems that support the
availability of raw materials for traditional medicines. The 2016 Patent Law and its
2024 Amendment, the 2017 Cultural Promotion Law, and the 2022 Government
Regulation on Communal Intellectual Property are policies aimed at protecting
knowledge from unfair use and exploitation (Roisah et al., 2025).

In addition, traditional medicinal knowledge also plays an important role in the
development of new drugs or drug inventions, as it provides information about plants
or natural compounds that have been used traditionally for treatment, which can then
set the basis for scientific research to discover new drugs (Yuan, Ma, Ye, & Piao, 2010).
Traditional medicine also assists in identifying active compounds, determining
chemical structures, and developing more effective drug formulations. Traditional
medicinal plants often contain active chemical compounds that can be isolated and
studied for their therapeutic effects. For example, HPLC analysis of herbal
formulations can identify and measure phytochemicals (Selvakumar & Valliammai,
2016). The traditional knowledge of indigenous/local communities in Indonesia
regarding medicinal plants is vital to the development of modern pharmaceutical drugs.
Plants such as Muntingia calabura, Curcuma longa, Phyllanthus wurinaria, Abelmoschus
esculentus, Pogostemon cablin, and several others have been studied for their bioactive
compounds and therapeutic potential. Several pharmacological drugs that use natural
product prototypes, including aspirin, atropine, ephedrine, digoxin, morphine, quinine,
reserpine, and tubocurarine, were initially discovered through studies of traditional
medicine and indigenous knowledge (Anwarul Hassan Gilani & Atta-ur-Rahman,
2005).
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With growing consumer interest in more natural and herbal-based medicines,
developing an innovative traditional medicine sector could offer ample opportunities
for Indonesia's pharmaceutical industry. The government and pharmaceutical
companies can take advantage of this trend by developing traditional medicine
products that preserve the value of local wisdom and traditional medicinal knowledge
while meeting strict scientific and regulatory standards for safer, more effective health
solutions. In this regard, this paper aims to discuss the synergy of traditional medicine
innovation policies, between traditional knowledge protection policies, biological
resource protection, and intellectual property rights.

METHODS
This paper is based on doctrinal research (Al-Fatih, S., 2023) drawing on various

sources of literature, including theories and concepts on the protection of traditional
knowledge, conservation of genetic resources, drug patents, and the development and
innovation of traditional medicines. Legislative studies were also used, particularly
those governing the Patent Law, the Law concerning the Advancement of Culture, the
Law concerning the Conservation of Biological Natural Resources and Ecosystems,
and the Law concerning the Science and Technology System. These data were useful
for examining the correlation and integration between these legal policies. In addition,
international legal instruments on the protection of traditional knowledge and the
utilisation of resources, such as the CBD, the Nagoya Protocol, the Treaty of
IPGRTK, and the WHO Strategy, were also used to examine the extent to which these
instruments are implemented in traditional medicine development policies in the
context of protecting traditional knowledge, genetic resources, and patents. The
collected data were verified through interviews with relevant stakeholders, including
the National Agency of Drug and Food Control (BPOM) and the Directorate of
Intellectual Property of the Indonesian Ministry of Law. The interviews helped verify
secondary legal materials and explore policies in both institutions. All data, both
secondary legal materials and interview results, were then integrated and analysed, and
conclusions were drawn based on the research questions.

RESULTS AND DISCUSSION
Protection of Traditional Medicinal Knowledge: Intellectual Property Rights,
Culture, and Biological Resources Law

The emergence of the back-to-nature movement at the end of the 20" century,
as a reaction to the negative impacts of modernisation that have caused widespread
environmental damage, has continued to grow in global society in the 21* century.
Society has become more environmentally conscious, with a growing demand for
health products made from natural ingredients, the development of environmentally
friendly technologies, discoveries based on genetic resources, and a need for ethnic
goods and products, among others. For global pharmaceutical companies or
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Multinational Corporations (MNCs), this condition triggers the production of
medicinal products based on biological resources taken from tropical countries that
have abundant biological resources (mega diversity). However, global pharmaceutical
companies have obtained genetic resources, including the traditional knowledge related
to genetic resources, legally (through utilisation agreements and Access and Benefit-
Sharing)(Waimer, Torres-Londofio, Stekly, Wahrenburg, & Steinhoff, 2018) and
illegally (without authorisation and appropriate compensation)(Lai, Robinson, Stirrup,
& Tualima, 2019).

The development of traditional knowledge has always required the interaction
and adaptation of communities with their environment (Menon et al., 2023) to gain a
better understanding of natural resource use, agricultural practices, and ecosystem
management (Turner et al, 2022). This knowledge often stems from practical
experience and experimentation conducted by communities over long periods of time
(Kumari et al., 2021). It takes the form of information, wisdom, traditions, and
practices that, evolving over time, have long been upheld and adhered to by indigenous
peoples or specific local communities (Saxena & Rao, 2023). Culture is sustained by
attitudes, beliefs, principles, behavioural conventions, and social practices derived
from historical experience. Traditional knowledge is not static; rather, it continues to
evolve and adapt to social and environmental changes, thereby enabling indigenous
communities to remain responsive to new challenges.

Traditional knowledge refers to Article 8(j) of the Convention on Biological
Diversity (CBD), which explains that "Traditional Knowledge is knowledge,
innovation, and practices of indigenous and local communities embodying traditional
lifestyles relevant for the conservation and sustainable use of biological diversity"
(Roisah, 2021). The convention shows that traditional knowledge is broad, covering
knowledge about plants and animals for medicinal purposes and including food that
requires protection in other frameworks, such as patents and biodiversity (K. Roisah,
2021). According to WIPO, there is no consensus on the definition of traditional
knowledge, and from the documents resulting from several IGRTKF meetings,
traditional knowledge is defined as knowledge, expertise, skills, and practices which are
developed, maintained, and passed down from generation to generation within a
community, which are often part of its cultural or spiritual identity. Traditional
knowledge can be found in various contexts, including agricultural, scientific, technical,
ecological, and medicinal knowledge, as well as knowledge related to biodiversity
(World Intellectual Property Organization (WIPO), 2011).

According to Indonesia’s Cultural Promotion Law No. 5 of 2017, particularly in
Article 5 letter e, traditional knowledge refers to all ideas and concepts in society that
contain local values, resulting from real experiences of interacting with the
environment, developed continuously, and passed on to the next generation.
Traditional knowledge includes crafts, clothing, healing methods, herbal medicine,
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traditional food and beverages, as well as knowledge and behavioural customs
regarding nature and the universe. In Government Regulation No. 56 of 2022
concerning Communal Intellectual Property, traditional knowledge is defined in much
the same way.

Traditional knowledge related to genetic resources is very valuable for
bioprospecting and biotechnology, as it provides insight into the properties of
medicinal plants and other organisms, which potentially contributes to the
development of drugs (Oriakhogba, Ndlovu, & Mugabe, 2023). This has attracted the
attention of various foreign parties to explore traditional knowledge among various
indigenous communities through researchers, academics, or corporate R&D teams.
The use of traditional knowledge for the commercial interests of foreign parties raises
complex issues. In most cases, industry players exploit traditional knowledge without
sharing the benefits of its use with indigenous communities. Such actions are usually
justified by industry players on the grounds that traditional knowledge is in the public
domain or under communal ownership. In response, indigenous peoples claim that
such behaviour is unfair and disrespectful (von Lewinski, 2008), which is not quite
surprising. This conflict has also attracted the attention of the international
community, which is concerned about finding solutions to protect traditional
knowledge through agreements/conventions as outlined in international legal
instruments.

In response to the above matter, an international conference was held, resulting
in the Convention on Biological Diversity (CBD) to address the issue of biopiracy,
particularly regarding the inappropriate exploitation or use of various forms of
traditional knowledge or traditional cultural expressions for commercial and
monopolistic purposes, which ate part of the lives of indigenous/local communities
(Masrur et al., 2024). The CBD legal instrument focuses on the conservation and
utilisation of genetic resources and traditional knowledge, as well as ensuring Access
and Benefit-Sharing (ABS) in the form of the fair and equitable sharing of benefits
arising from new products (Mcneely, Rojas, & Martinet, 1995). The main principle of
the CBD is that countries have sovereignty over their genetic resources and access to
utilise them must be based on prior informed consent (PIC) and mutually agreed terms
(MAT) for benefit sharing (Article 15 of the CBD).

ABS arrangements are also regulated under the International Treaty on Plant
Genetic Resources for Food and Agriculture (ITPGRFA), an international agreement
that aims to conserve, sustainably use, and faitly and equitably share the benefits arising
from the utilisation of plant genetic resources for food and agriculture. This agreement
is crucial to enhancing food security by facilitating access to the genetic diversity
needed to develop new crop varieties (Frison et al., 2012). This agreement establishes
a Multilateral System that facilitates access to plant genetic resources for food and
agriculture and ensures the fair and equitable sharing of benefits arising from their
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utilisation through Standard Material Transfer Agreements (SMTA) that standardise
the terms and conditions for Access and Benefit-Sharing (ABS) (Ho, 2011).

Although the ABS mechanism for the utilisation of genetic resources and
traditional knowledge is regulated under the CBD, biopiracy persists in many
developing countries. This situation is triggered by the fact that each country may
implement ABS differently, and legal certainty at the international level is minimal. For
examples, India's ABS Framework has made efforts to align with international
obligations, and its framework has been criticised for insufficient protection of
Intellectual Properties & LLocal Communities and for gaps in implementation. (Joshi et
al,, 2025). In contrast, Brazil's ABS Framework approach emphasises stakeholders,
which has evolved into a hybrid institution. (Relly, 2024). However, its implementation
has been affected by internal political changes that have shifted the balance between
industrial and indigenous interests. To address these issues, CBD member countries
initiated the creation of a supplementary agreement to the CBD, specifically related to
ABS, resulting in the Nagoya Protocol. This protocol is intended to be a transparent
and binding legal framework, requiring parties to regulate ABS procedures and ensure
compliance by users of genetic resources of traditional knowledge with the rules of the
provider country (Friso et al., 2020), and contribute to the conservation and sustainable
use of biological diversity (Flach et al., 2019). The implementation of the provisions in
this protocol requires prior informed consent (PIC) from the provider country and
mutually agreed terms (MAT) that detail the sharing of benefits, both monetary and
non-monetary.

Efforts to protect traditional knowledge through the IG-GRTKF forum
established by WIPO in 2000 place greater emphasis on sui generis protection. Sui
generis protection by countries requires positive and defensive approaches. The
positive approach aims to prevent unauthorised use by parties outside the
indigenous/local community that holds the traditional knowledge, both for
commercial purposes without compensation and for inappropriate use. The defensive
approach, in contrast, is intended to ensure that intellectual property rights over
traditional knowledge are not obtained illegally or without authorisation. The positive
approach can be taken in the following forms: (1) protection within the framework of
intellectual property right principles (intellectual property with sui generis rights
specifically provide protection for TCE which aims to prevent unauthorised use and
resolve cases where traditional knowledge is used without rights, especially those
related to commercial use and degrading use); (2) the same protection through specific
intellectual property rights principles or su#7 generis intellectual property rights that can
be used as a basis for conducting commercial research and cultural cooperation with
third parties, including the design of profit sharing when traditional knowledge is used
outside the traditional community environment; (3) the protection using legal
provisions outside of intellectual property rights principles, such as human rights law,
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environmental law, and laws governing the protection of indigenous peoples; and (4)
technical protection provided by creating a database with specific security principles
to prevent third parties from taking advantage of and gaining unauthorised access to
TCE (Taubman, 2005) .

At the WIPO negotiation forum, discussions are dynamic and even marked by
a gap in perception between developed countries as users and developing countries
(especially tropical countries) as providers. Developed countries emphasise the
importance of strong intellectual property rights protection, including in the context
of traditional knowledge. However, this approach cannot effectively protect traditional
knowledge due to fundamental differences in the concepts and objectives of
intellectual property rights and traditional knowledge (Srivastava & Rana, 2020).
Developing countries emphasise the need for a legal framework that protects
intellectual property (IP) through mechanisms such as Access and Benefit-Sharing
(ABS) and sui generis systems. They argue that the current intellectual property rights
system fails to adequately protect intellectual property and often leads to its misuse
(Duttield, 2005).

After two decades of IG-GRTKF WIPO negotiations, an agreement-the Treaty
on Intellectual Property, Genetic Resources, and Associated Traditional Knowledge
(GRATK Treaty)-was reached at the Diplomatic Conference held by WIPO in Geneva
in May 2024. This treaty marks a global breakthrough that specifically requires every
patent applicant who utilises genetic resources to disclose the origin of those resources
and the identity of the communities that own the associated traditional knowledge (Yu,
2024). This aims to ensure transparency and traceability in the utilisation of genetic
resources (Callo-Miiller, Ortega Sanabria, & Remigio, 2024). The agreement introduces
sanctions for non-compliance, including administrative sanctions and potential patent
revocation in cases of fraudulent intent. It sets a new standard for compliance
frameworks in intellectual property law (Park, 2025). The agreement is also linked to
other international instruments, such as the Convention on Biological Diversity (CBD)
and the Nagoya Protocol, which also address Access and Benefit-Sharing (ABS) of
genetic resources. The WIPO Treaty can be seen as a compromise between the
interests of developed and developing countries, aiming to balance access to genetic
resources with the rights of indigenous peoples. Although this agreement introduces
important new requirements and sanctions, its actual impact on scientific practices and
equity in benefit sharing will depend on effective implementation and compliance by
all stakeholders. Further efforts are needed to ensure that the agreement's goals of
justice and equity are fully achieved.

Indonesia, as a country with mega diversity in genetic resources (Yulia & Saputra,
2021), has a strong interest in the legal instruments of the 1992 CBD and the Nagoya
Protocol. Therefore, Indonesia has declared its willingness to participate by ratifying
the provisions of the 1992 CBD in Law No. 5 of 1994 concerning the Ratification of
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the United Nations Convention on Biological Diversity and ratified the Nagoya
Protocol with the ratification of Law No. 11 of 2013 concerning the Ratification of
the Nagoya Protocol on Access to Genetic Resources and the Fair and Equitable
Sharing of Benefits Arising from Their Utilization to the Convention on Biological
Diversity (Widayanti, Djafar, Hakim, Rivanie, & Ashri, 2022). Explicit recognition of
farmers' traditional knowledge is regulated by the International Treaty on Plant
Genetic Resources for Food and Agriculture (ITPGRFA) and ratified through Law
No. 6 of 2006 concerning the Ratification of the International Treaty on Plant Genetic
Resources for Food and Agriculture (Andersen & Winge, 2013). In addition to
ratifying these two international legal instruments, Indonesia has a number of positive
laws that protect traditional knowledge.

Positive law that regulates traditional knowledge as intellectual property includes
Law No. 13 of 2016 concerning Patents, Government Regulation No. 56 of 2022
concerning Communal Intellectual Property, and the Regulation of the Minister of
Law and Human Rights No. 13 of 2017 concerning Communal Intellectual Property
Data. Traditional knowledge as part of cultural heritage is regulated in Law No. 5 of
2017 concerning the Cultural Promotion, and traditional knowledge related to genetic
resources is regulated in Law No. 32 of 2024 concerning the Conservation of Living
Natural Resources and Ecosystems (KSDAHE).

Traditional medicine, which is part of traditional knowledge, is outlined in
Article 26 of Law No. 13 of 2016, affirming that patent registration for inventions
derived from genetic resources and/or traditional knowledge requires the inclusion of
a description of the genetic resoutces and/or traditional knowledge as an effort to
prevent recognition by other countries and as an effort to support Access and Benefit-
Sharing (ABS). Provisions regarding this disclosure must be clear and honest about the
materials used in the invention if the materials are related to and/or derived from
genetic resources and/or traditional knowledge in the patent description. Although
several steps have been taken, the protection of traditional knowledge under
Indonesian Patent Law still faces issues (Yulia & Saputra, 2021) regarding the sources
and inventorying of traditional knowledge. Therefore, more specific and effective
regulations are needed to ensure fair protection and prevent the exploitation of
traditional knowledge for commercial purposes or without rights.

The protection of traditional knowledge is regulated by Government Regulation
No. 56 of 2022, which stipulates that traditional knowledge is part of communal
intellectual property rights, including moral rights, upheld and/or exercised by the
community of origin, that carry economic benefits and are valid indefinitely. The state,
as the holder of traditional knowledge rights, has an obligation to conduct an inventory
through data recording and integration, protection from any use that breaches the
value system upheld by the community of origin of traditional knowledge, preservation
through education, literacy, promotion, and utilisation of traditional knowledge that is
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beneficial to the community of origin. This is to ensure that traditional knowledge
remains and is passed on to the next generation. All parties who utilise traditional
knowledge must state the origin of the traditional knowledge of the community of
origin. For commercial use, permission must be obtained, and the sharing of benefits
must be calculated in accordance with the agreement. Protecting traditional knowledge
under communal intellectual property rights ensures its preservation and equitable
benefit sharing for indigenous communities (Adhiyatma & Roisah, 2020; NKS
Dharmawan et al., 2023).

Traditional knowledge is also recognised as an object of cultural advancement,
as regulated in Law No. 5 of 2017. The government, together with the community, is
obligated to make efforts to increase cultural resilience and the contribution of
Indonesian culture to world civilisation through the protection, development,
utilisation, and advancement of culture. This law stipulates that any use or exploitation
of traditional knowledge for commercial purposes by large industries and/or foreign
parties must be approved by the government and requires prior informed consent
(PIC). This law also addresses benefit-sharing and the inclusion of the origin of the
object of cultural advancement (Article 37). However, the protection of Traditional
Knowledge in this law has been criticised for not fully aligning with the ideals of legal
certainty, justice, and benefits, due to the lack of a clear identification process for
traditional knowledge managers (Setyawan et al., 2021).

Provisions emphasising the importance of integrating traditional knowledge into
conservation efforts are regulated in Law No. 32 of 2024 concerning Amendments to
Law No. 5 of 1990 concerning the Conservation of Natural Resources and
Ecosystems, which are part of the genetic resources that are preserved and whose
ecosystems are protected. Traditional knowledge, as part of local wisdom, is recognised
in Law No. 11 of 2019 concerning the Science and Technology System, which states
that the application of science and technology respects and appreciates the traditional
knowledge and local wisdom held by Indonesian communities (Article 2 and its
Elucidation). The National Science and Technology System also recognises, respects,
develops, and preserves the diversity of traditional knowledge, local wisdom, living and
non-living natural resources, and culture as part of the nation's identity (Sujatmiko,
2021). One requirement for research activities involving biological resources and
traditional knowledge by foreign parties and/or funded by foreign parties is
proportional sharing of benefits, as agreed upon.

Legal policies regarding the existence of traditional knowledge, as outlined in
several laws and regulations, illustrate that the approach to protecting traditional
knowledge related to biological resources is hybrid, consisting of defensive and
positive elements. The defensive approach in several of these policies places the
protection of Traditional Knowledge related to Biological Resources (TKRBR) in an
open/inclusive manner or accessible to any party, including foreign parties, to use and
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develop traditional knowledge. This policy is intended to prevent claims to exclusive
intellectual property rights over traditional knowledge. The emphasis in this policy is
mote on conservation/preservation so that traditional knowledge is maintained and
utilised for the welfare and prosperity of the community. The positive approach in
several of these policies is intended to prevent misuse, meaning that the use of TKRBR
must respect and recognise the local wisdom value system of the community where
traditional knowledge originates. The sustainable and commercial use of traditional
knowledge must take into account fair profit-sharing and the requirement to enter into
a material transfer agreement when TKRBR is used outside the conservation area or
outside Indonesia's territory. The approach to protecting TKRBR is outlined in the

following table.

Table 1. Approaches to the Protection of Traditional Knowledge related to
Genetic Resources/Biological Resources (TKRBR)

LEGAL STATUS OF DEFENSIVE
POLICY TKRBR APPROACH POSITIVE APPROACH
Use of traditional
Intellectual knowledge for patented
Patent Law property/Patents inventions, obligation to .
13/2016 Exclusive mention the source of Profit-sharing
ownership TKRBR
Government Communal
Regulation ~ No. intellectual .
Inclusive access . .

, roperty ommercial use requires
5/2022 property Inventory C 1 q
Regulation of the State rights L . authorisation

o Obligation to cite the .
Ministry of Law holders; source and respect the Profit-sharing
and Human Moral Rights of alue svsterm p
Rights No. 13 of the Originating v y
2017 Community
Used for large industries and
foreign parties, as well as for
Iggr\zlceﬁ;)r; 5/2017 Objects; of Inclusive access sacred traditional knowledge;
Cultaral & Cultural Inventory requiring authorisation &
Promotion Promotion initial approval (informed
consent)
Profit-sharing obligation
Prohibition on the transfer of
materials related to TKRBR
in research testing;
Iaw No. 11 of National research  conducted by
2019 concerning Intellectual Recognition and respect Eozzgg b 7p aEtlresi a andr{ior
the Science and Property & for local wisdom and NS DY loreign  partes
Technology Technology traditional knowledge must have authorisation;
System &3 System &3 8 transfer of TKRBR-related

materials to foreign countries
must be accompanied by a
material transfer agreement

(MTA)
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Law No. 17 of
2023  concerning
Health

Information
content related to
clinical
specimens,
biological
materials

Transfer of information
related to clinical specimens
and biological materials to
foreign countries must be
accompanied by a material
transfer agreement (MTA)
and fair benefit-shating

Law No. 32 of
2024  concerning
Amendments to
Law No. 5 of 1990

Genetic Resource

Traditional Use

Conservation, Preservation,
Rescue
Prohibition on leaving the

concerning conservation area

; Ecosystem o .
Conservation  of Prohibition on commercial
Living Natural use
Resources and Violations: criminal sanctions

their Ecosystems

Source; Authots, 2026

However, some existing regulations still focus on substantive matters and lack
relevant institutional arrangements, a more structured framework for implementation,
monitoring, and evaluation, and adequate operational procedures. Regulatory
fragmentation and weak coordination between institutions have resulted in the
ineffective implementation of ABS. Furthermore, the weakness of the ABS mechanism
results in the loss of potential economic benefits for traditional communities and the
suboptimal application of the principles of mutually agreed terms (MAT) and prior
informed consent (PIC). This leaves indigenous communities with no bargaining
power in negotiating matters with external parties. Consequently, economic benefits
are primarily enjoyed by corporate actors or researchers, while communities remain

resource providers without adequate compensation.

Traditional Medicine Policy: Conservation and Utilisation of Biological
Resources and Traditional Knowledge

The global policy recognising traditional medicine as an important part of the
global health system has been in place since the late 1960s. The WHO has developed
several strategies for traditional medicine, including the "WHO Traditional Medicine
Strategy 2002-2005" and the "Traditional Medicine Strategy 2014-2023." These
strategies emphasise the importance of regulation, research, and integration of
traditional medicine to ensure safety, quality, and effectiveness (Clair, Kirk, Coulter, &
Saller, 2023). In principle, WHO policy prioritises ensuring the safety of traditional
medicine practices and products. WHO has developed guidelines and technical tools
to help countries establish regulatory frameworks that promote the safe use of
traditional and complementary medicine (T&CM); WHO emphasises the importance
of quality control in the production and use of traditional medicines, including the
standardisation of herbal medicines and the implementation of pharmacovigilance
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programmes to monitor side effects (Adams, Chung, Dubois, & Rodondi, 2023);
WHO supports research and evidence-based approaches to validate the efficacy of
traditional medicine practices, which also includes support for research and
development of guidelines to support the therapeutic benefits of traditional medicine;
WHO encourages the integration of traditional medicine into national health systems.
This involves developing national policies, regulatory frameworks, and strategic plans
that align traditional medicine with conventional healthcare practices and encourage
collaboration between traditional and conventional medicine practitioners to ensure a
holistic approach to healthcare (Zhang, Tian, & Chen, 2025).

At the ASEAN level, comprehensive policies have been developed to integrate
traditional medicine (TM), including herbal medicine, into their healthcare systems,
guided by the World Health Organization (WHO) 2002 strategy on traditional
medicine (Akarasereenont et al., 2015). Five key areas have been identified by ASEAN
members: (i) integration of traditional medicine (TM) into primary health care, (ii)
development of traditional medicine (TM) clinical services, (iii) provision of traditional
medicine (TM) education and training, (iv) creation of a plant database, and (v)
traditional medicine (TM) research. Each ASEAN country adheres to the same key
requirements of quality, safety, and efficacy, but promotes each of the five areas from
its own strategy.

National Policy through Law No. 23 of 1992 concerning Health states that
traditional medicine is a substance or mixture of substances in the form of plant
materials, animal materials, mineral materials, galenic preparations, or mixtures of these
materials that have been used for generations for treatment based on experience, and
that traditional medicines must meet established standards. Then, the National Health
System  (SKN) policy through  Minister of Health Decree No.
131/Menkes/SK/I1/2004 states that the development and improvement of traditional
medicine is aimed at obtaining high-quality, safe traditional medicine with proven
scientific efficacy that can be widely used, both for self-medication by the community
and for use in formal health services.

Furthermore, the main objectives of the National Traditional Medicine Policy,
as stipulated in the Decree of the Minister of Health of the Republic of Indonesia No.
381/Menkes/SK/I11/2007, include (7) Cultivation and conservation of traditional
medicine resources, for which there needs to be a continuous supply of traditional
medicine raw materials that meet quality standards that can be used for health services
and community welfare. The main policy was followed by the issuance of the
Regulation of the Minister of Administrative and Bureaucratic Reform (Permenpan)
No. 57 of 2012, which sets out the Guidelines for Good Agricultural Practices for
Medicinal Crops. These guidelines provide direction for farmers and horticultural
businesses to implement good cultivation practices to maintain the quality and
sustainability of medicinal plants, ensure that traditional medicines on the market meet
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safety and efficacy requirements, and ensure that traditional medicines and traditional
medicinal ingredients on the market meet quality requirements. Healthcare facilities
and the community can obtain traditional medicines that meet safety and quality
requirements and have proven efficacy, at affordable prices; these medicines are used
in appropriate amounts, types, dosage forms, doses, indications, and compositions,
accompanied by accurate, complete, and non-misleading information. The community
is protected from traditional medicines that do not meet requirements, and the
development of the traditional medicine industry is an integral part of national
economic growth.

The policy on traditional medicine regulation has been reinforced with the
enactment of Health Regulation No. 17 of 2023, emphasising the recognition of
traditional medicine based not only on empirical evidence but also on scientific
evidence. This can be seen, among other things, in the shift in the nomenclature of
traditional medicine to natural medicine. The term "traditional medicine" was
previously defined as "a substance or mixture of substances in the form of plant
materials, animal materials, mineral materials, galenic preparations, or a mixture of
these materials that have been used for treatment for generations and can be applied
in accordance with the norms that apply in society." Meanwhile, natural medicine is
defined as materials, mixtures of materials, or products derived from natural resources
in the form of plants, animals, microorganisms, minerals, or other materials from
natural resources, or mixtures of these materials that have been used for generations,
or have been proven to be efficacious, safe, and of high quality, used for health
maintenance, improving health, preventing disease, treating illness, and/or restoting
health based on empitical and/or scientific evidence (Article 1 No. 17 of Law No. 17
of 2023 concerning Health). Natural Medicine Ingredients are active ingredients in the
form of crude drugs or galenic preparations, as well as additional ingredients used in
the manufacture of natural medicine, and are not packaged ready for use by consumers.
The change in nomenclature from "traditional medicine" to "natural medicine" reflects
a shift in focus from the "traditional" aspect to the "natural" aspect, as in line with
increased scientific evidence and standardisation. This step aims to demonstrate the
potential of more modern and clinically tested traditional medicines to the wider
community, such as in the categories of Standardised Herbal Medicine (OHT) and
Phytopharmaceuticals.

Traditional medicine policies play a crucial role in the sustainable management
of genetic resources by addressing conservation, equitable use, and the integration of
traditional knowledge into modern frameworks. Traditional medicine relies heavily on
biological resources, particularly medicinal plants, which are integral to biodiversity
conservation. Policies that encourage sustainable harvesting and cultivation practices
help preserve these resources for future generations (Bhope & Gondhale-Karpe,
2025). Furthermore, the integration of traditional ecological knowledge, such as
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sustainable harvesting and land management practices, has been shown to curb the
extinction of medicinal plant species and maintain ecological balance (Sen & Bhakat,
2020). Traditional medicine policies often aim to protect the intellectual property rights
of indigenous peoples, ensuring that their knowledge is not exploited without consent
or compensation (Chapman, 2008). This encourages the ethical use and conservation
of biological resources. Traditional medicine policies are increasingly aligned with
global sustainability frameworks, such as the Sustainable Development Goals (SDGs)
(Aslam & Kim, 2025), particularly in promoting sustainable health and well-being,

environmental conservation, and social equity.

Traditional Medicine Development and Innovation Policy: Convergence of
Traditional Knowledge Protection, Biological Resources, and Intellectual
Property Rights Policies in the Context of National Medicine Self-Sufficiency
a. Traditional Medicine Development and Innovation Policy

In recent years, the need for more standardised traditional medicines based on
scientific research has increased. Indonesia is known as a mega-biodiversity country,
with more than 30,000 medicinal plant species, around 1,200 of which are used in
traditional medicine. In addition, the tradition of consuming herbal medicines and
concoctions is deeply rooted in the nation's culture, passed down from generation to
generation by communities, customs, or local groups. However, most use of these
medicinal plants remains empirical or based on traditional knowledge, rather than on
measurable scientific evidence. As a result, medical and global recognition of
Indonesian traditional herbal medicine remains limited. Traditional medicines that are
not based on scientific standards will face safety, efficacy, and quality issues. The
manufacture of traditional medicines without toxicity testing and dosage standards
means that the safety of traditional medicines is at high risk of side effects from heavy
metal contamination, pesticides, and microbes. Claims of efficacy based on empirical
evidence are not sufficient to guarantee clinical effectiveness. Quality, harvesting
methods, processing (extraction), and storage cause inconsistent production of
traditional medicines. Therefore, standardising traditional medicines based on
scientific research is primarily intended to ensure they are recognised as natural
medicines that meet pharmaceutical requirements.

Scientific research is urgently needed to advance innovation and scientific
development, bridging local wisdom and science. In addition, scientific research has a
strategic role in the development and innovation of traditional medicine, as it (i)
objectively proves empirical claims through the identification of active compounds,
mechanisms of action, and pharmacological testing; (ii) ensures the safety, quality, and
dosage of traditional medicines so that they can be widely used in health care facilities;
(iii) opens up opportunities for innovation in the traditional medicine manufacturing

process in extraction and modern formulation (phytopharmaceuticals) so as to
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produce modern traditional medicines with high economic value; (iv) protects and
develops traditional knowledge that can potentially obtain intellectual property rights
and benefit-sharing for the communities where the traditional knowledge originated,
and (iv) ensures the sustainable use of natural medicinal ingredients to preserve
biodiversity and the environment.

The policy of innovation and development of traditional medicine based on
scientific research is reinforced in Health Law No. 17 of 2023. This legal policy brings
a major paradigm shift to the innovation and development of traditional medicine
based on scientific research in Indonesia. The law places research, innovation, and
development of traditional medicine-renamed natural medicine-as an integral part of
the national health system. The legal policy related to this is set out in Article 322,
stating that the public is given the widest possible opportunity to research, develop,
produce, distribute, improve, and use pharmaceutical preparations and medical devices
whose benefits and safety can be accounted for. The 2023 Health Law does not rely
solely on empirical evidence, as is common with traditional herbal medicine, but
requires scientifically verifiable evidence.

Every production and use of traditional medicine must be accountable for its
benefits by supporting claims about its efficacy with empirical or scientific evidence.
There are three types of evidence for claims about the efficacy of natural medicines or
traditional medicines based on BPOM Regulation No. 30 of 2023: (1) Verification of
Traditional Health Use Claims (Traditional Health Use) derived from documented
traditional use and knowledge, (2) Proof of Traditional Claims for Treatment
(Traditional Treatment) comes from documented traditional medicine; and (3) Proof
of Scientifically Established Treatment comes from scientific data, namely mandatory
evidence in the form of scientific data through preclinical and/or clinical data and
additional evidence.

Scientific data from preclinical trials in accordance with BPOM Regulation No.
20 of 2023 or other internationally recognised guidelines such as the Organization for
Economic Co-operation and Development (OECD) Guidelines. Clinical trial data are
subject to the BPOM Regulation Guidelines governing the implementation of clinical
trials (BPOM Regulation No. 8 of 2024) or to other internationally accepted guidelines,
such as the ICH-GCP (International Conference on Harmonisation - Good Clinical
Practice) Guidelines.

Every traditional medicine produced and distributed by the above business
actors must meet the criteria of safety, efficacy, and quality as mandated under BPOM
Regulation No. 25 concerning Criteria and Procedures for the Registration of Natural
Medicine and BPOM Regulation No. 29 of 2023 concerning Safety and Quality
Requirements for Natural Medicine. These mandatory criteria include (a) using
ingredients that meet safety and quality requirements; (b) being manufactured using
Good Traditional Manufacturing Practices (CPOTB) based on BPOM Regulation No.
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25 of 2021 concerning CPOTB and Regulation No. 21 of 2022 concerning CPOTB in
Stages; (c) meeting the requirements of the Indonesian Herbal Pharmacopoeia, official
monogtaphs, and/or scientific references or other recognised requirements; and (d)
having efficacy that is proven empirically, traditionally, and/or scientifically. Empirical
evidence is obtained from classical texts, pharmacopoeias, monogtaphs, and/or
scientific references or other recognised requirements. Meanwhile, scientific evidence
is supported by preclinical and/or clinical data (safety data in the form of toxicity test
results and/or pharmacodynamic data) and/or recognised scientific references.

This policy also regulates safety and quality standards for natural medicinal
ingredients and their finished products, aiming to protect public health by preventing
the circulation of traditional natural medicines that do not meet safety and quality
requirements, which could endanger public health, and to support and facilitate
innovation in the field of natural medicines in line with developments in science and
technology. This provision also regulates the use of nanoparticle technology in the
manufacture of OBA, the use of irradiation as a processing and sterilisation method,
new traditional drug preparations such as aerosols, and limits on ethylene glycol,
diethylene glycol, and microbial contamination, such as Escherichia coli. This
regulation replaces BPOM Regulation No. 32 of 2019 and aims to protect public health
and support innovation in natural medicine.

Safety and quality requirements for Natural Medicinal Ingredients that are not
regulated in the Indonesian herbal pharmacopoeia or Indonesian medical materials
may refer to (i) safety and quality requirements standards for Natural Medicinal
Ingredients in the Indonesian pharmacopoeia or pharmacopoeia of other countries;
(i) safety and quality requirements standards for Natural Medicinal Ingredients that
are internationally applicable; (iii) scientific references regarding recognised standards
for the safety and quality requirements of Natural Medicinal Ingredients; and/or d.
scientific data regarding valid standards for the safety and quality requirements of
Natural Medicinal Ingredients.

b. Convergence of Policies on the Protection of Traditional Knowledge,
Biological Resources, and Intellectual Property Rights

The policy on research, development, and innovation in traditional medicine
provides direction for the scientific process aimed at increasing the added value, safety,
efficacy, and quality of natural ingredients or traditional knowledge used as medicine.
In this case, it is necessary to protect intellectual property rights over the results of
research, development, and innovation of traditional medicines, which serves to
prevent misuse or bio-piracy (Alamgir, 2017), while simultaneously providing
economic benefits for researchers, communities that preserve traditional medicinal
knowledge, and industry (Li, 2022). The results of basic research activities, such as the
exploration of natural materials and ethnopharmacological knowledge from
communities, become documentation of traditional knowledge and genetic resources
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(GR) and can be protected as Communal Intellectual Property (CIP) as rights based
on the provisions of the Copyright Law and Government Regulations on CIP, as well
as Objects of Cultural Promotion based on the Cultural Promotion Law.

The documentation of traditional medicinal knowledge has not yet been
integrated, unlike the documentation of Ayurveda through India's Traditional
Knowledge Digital Library (TKDL). The documentation of traditional Indonesian
medicinal knowledge is still scattered across several ministries, including the National
Research and Innovation Agency (BRIN), through the Centre for Medicinal and
Natural Materials Research and the Centre for Science, Technology, and Innovation
Policy and Management Research. BRIN is responsible for inventorying and
documenting the results of natural material research, managing genetic resource and
traditional knowledge databases, and integrating with the patent and Access and
Benefit-Sharing (ABS) systems (until such systems are in place). The Ministry of
Health, through the Directorate of Traditional Health Services, has a database of
Indonesian Traditional Medicines, the Indonesian Herbal Pharmacopoeia, and
Indonesian Natural Medicine Monographs. The ministry is also developing a
Traditional Health Services Information System (SIPT) and supports the empirical
documentation of herbal medicine and traditional medicine through the
Tawangmangu Centre for Research and Development of Medicinal Plants and
Traditional Medicine (B2P2TOOT), which is now under BRIN. The Ministry of
Environment and Forestry, through the Centre for Biodiversity Data and Information
(PDIKH), manages a database of traditional knowledge related to the utilisation of
local flora and fauna. The Directorate General of Intellectual Property (DJKI), through
the Ministry of Law and Human Rights, manages the Traditional Knowledge and
Traditional Cultural Expressions Database (PTEBT) as a form of defensive
publication protection to prevent traditional knowledge from being unfairly patented
by other parties. This system also serves as a reference for patent examiners, enabling
Indonesian traditional knowledge to be recognised as prior art.

Activities related to the development of traditional medicines, particulatly for
the production of standardised herbal medicines (OHT) and phytopharmaceuticals,
involve processes such as formulation, pre-clinical and clinical trials, and ingredient
standardisation, which enable patent protection, provided the requirements for novelty
are met. This includes patents for new formulas, processes, or preparations based on
the 2016 Patent Law and the 2024 Amendment Law. Traditional medicine formula
patents registered with the Directorate General of Intellectual Property Rights until
2025 remained low in number compared to the potential genetic resources and
traditional knowledge, which accounted for 1089, while the most traditional medicine
formula patents from Indonesia accounted for 809. Meanwhile, the number of
registered traditional medicine composition patents from Indonesia was 1,261 (the
highest) out of a total of 5,226. There are 24 traditional medicines that have undergone
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clinical trials 1 and 2, or phytopharmaceuticals that have been registered, but there are
only two patents, and six of the processes have been withdrawn (Direktoral Jenderal
Kekayaan Intelektual: Pusat Data Kekayaan Intelektual (Paten), 2025). During the
protection period (10 years for simple patents and 20 years for regular patents), patent
holders can exploit their patent rights. Under the Patent Law Amendment, drug
inventions do not have to produce new compounds or active substances; as long as
the drug's formula or composition improves efficacy or has new uses, the invention
can be patented. On the one hand, this provision can encourage research activities
among MSMEs and novice researchers. On the other hand, it may leave room for
exploitation by large pharmaceutical companies to engage in evergreening practices.
For the traditional medicine development and innovation industry, commercialisation
requires security through trademark protection, industrial design, or trade secrets. In
addition, traditional medicine knowledge documentation may obtain geographical
indication protection, which describes production originating from the characteristics
of traditional medicinal knowledge from a specific geographical community, such as
Madura herbal medicine or Red Medicine from Papua.

Research, development, and innovation activities related to traditional medicine
that obtain intellectual property rights protection will provide economic incentives for
communities that possess traditional medicinal knowledge through benefit-sharing
from the commercial use of that knowledge (Ngang & Ageh, 2019).
Researchers/research institutions receive royalties and licences when traditional
medicine knowledge is developed into standardised herbal medicines or
phytopharmaceuticals, or through research contracts with industry for further
development. The industry, as the party that utilises the results of research,
development, and innovation of traditional medicines that have obtained intellectual
property rights protection, will gain economic added value, competitiveness or
comparative advantage, and market loyalty.

The institutions responsible for policies on the development and innovation of
traditional medicines in relation to the protection of traditional knowledge, genetic
resources, and intellectual property rights, are the National Research Agency (BRIN),
the Ministry of Health and Food and Drug Control, the Ministry of Environment and
Forestry, the Ministry of Agriculture, the Ministry of Law and Culture, the Ministry of
Industry, and the Ministry of Villages. BRIN has the authority as the national research
organiser and genetic resource manager for research and development, and, therefore,
plays the following roles: conducting research on natural materials, medicinal plants,
and phytopharmaceuticals; compiling a database of genetic resources and traditional
knowledge; managing research licensing based on Access and Benefit-Sharing (ABS)
in accordance with the Nagoya Protocol; and promoting the commercialisation of
research results through partnerships with industry.
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The Ministry of Health is authorised to develop, supervise, and utilise traditional
medicines in the national health system, with its roles in developing policies on the
scientification of herbal medicines and the Indonesian Traditional Medicine Formulary
(FROTI); encouraging clinical research on natural medicines to become OHT and
phytopharmaceuticals; and integrating the use of traditional medicines into health
services. BPOM has the authority to regulate and supervise the safety, quality, and
benefits of traditional medicines, OHT, and phytopharmaceuticals, with its roles in
establishing guidelines for pre-clinical and clinical trials of traditional medicines,
product registration and raw material standardisation, and post-market surveillance.

The Ministry of Law and Human Rights-Directorate General of Intellectual
Property (DJKI) has the authority to provide legal protection for intellectual property,
including patents, trademarks, geographical indications, and traditional knowledge,
and, therefore, is responsible for managing the National Database of Traditional
Knowledge and Genetic Resources, rejecting patents derived from traditional
knowledge without disclosure of origin, and facilitating the protection of geographical
indications and the collective rights of indigenous peoples. The Ministry of
Environment and Forestry has the authority to conserve biodiversity and regulate
access to genetic resources, including granting permits for the collection of genetic
material from forests or conservation areas and implementing the Access and Benefit-
Sharing (ABS) mechanism at the ecosystem level.

The Ministry of Agriculture has the authority to develop and standardise
medicinal plants and biopharmaceuticals, including promoting Good Agricultural
Practices (GAP) and Good Post-Harvest Practices (GPHP); providing superior
varieties of medicinal plants; and supporting the upstream supply of traditional
medicinal raw materials. The Ministry of Industry has the authority to develop the
pharmaceutical industry, especially natural-based phytopharmaceuticals, with its role
in encouraging the downstreaming of research results into commercial products and
facilitating bio-industrial innovation hubs for the development of natural medicines.
The Ministry of Villages, Disadvantaged Regions, and Transmigration (Kemendesa
PDTT) has the authority to empower the rural economy based on local potential, with
a role in supporting the development of Medicinal and Aromatic Plant Centres
(STOA) in villages, especially in villages with biodiversity potential and encouraging
the involvement of indigenous peoples/farmers in the medicinal ingredient supply
chain.

These normative policies and the division of ministerial roles demonstrate that
Indonesia has a comprehensive institutional structure for the development of
traditional medicine. However, observations indicate institutional framing, gaps
between upstream and downstream policies, and disharmony between regulation and
implementation. Institutional fragmentation is characterised by numerous institutions
playing roles, yet coordination remains sectoral. This is evident in each ministry
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carrying out its mandate separately, without strong policy integration, without a leading
sector to provide comprehensive coordination, without duplication of programmes
between ministries, and with differing policy priorities. The gap in upstream-
downstream policy integration is evident in the gap between research, policy, and
industry processes. For example, research conducted by the National Research and
Innovation Agency is not always aligned with industry needs, research results are not
automatically adopted by the Ministry of Industry of the Republic of Indonesia, and
the resulting products are not yet integrated into the services provided by the Ministry
of Health of the Republic of Indonesia.

This disharmony in regulation and implementation is also evident in weak
coordination across uncorrelated regulatory areas, such as BPOM focusing on product
safety and quality, the Ministry of Health of the Republic of Indonesia focusing on
health services, and the Ministry of Environment and Forestry focusing on
conservation. However, the regulation lacks an integrated mechanism that links all
these aspects into a single policy framework. As a result, the regulation operates
partially, implementation is asynchronous, and oversight is incomplete. Furthermore,
coordination to protect traditional medicinal knowledge and ABS is weak, and
procedural regulations governing these mechanisms are absent. This is evident in the
fact that the Ministry of Environment and Forestry regulates genetic resources, the
Ministry of Law and Human Rights regulates intellectual property rights, and
indigenous communities, the holders of this knowledge, are outside the formal
coordination system. Consequently, benefit-sharing is suboptimal, indigenous
communities are not the primary actors, and the protection of traditional knowledge
is merely administrative rather than substantive.

c. Development and Innovation of Traditional Medicines: Convergence of
Policies on the Protection of Traditional Knowledge, Biological Resources,
and Intellectual Property Rights in the Context of National Drug Self-
Sufficiency

Traditional medicine innovation policy concerns the convergence of traditional
knowledge protection, genetic resources, and intellectual property in the context of
medical independence. This shows how traditional medicine research and
development policies align with traditional knowledge and genetic resource protection
policies and how they are strengthened through the intellectual property rights system.

With this, research results can provide fair economic benefits to the community while

promoting national self-sufficiency in medicine. Traditional knowledge protection

policies, as shown in Table 1, serve to provide an initial foundation for researchers to
identify traditional recipes, medicinal plants, and ethnomedical practices. Traditional
knowledge protection policies ensure that research is conducted with the consent of
indigenous communities (ptrior informed consent/PIC), avoids biopiracy, and respects
communal rights (Mayastuti & Purwadi, 2025).
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Genetic resources are biological resources for traditional medicine research and
development, and genetic resource protection policies serve to ensure that research
policies are carried out through legal access to biological resources. Access permits are
granted through mutual transfer agreements (MTAs), mutual benefit agreements, or
mutual agreement terms (MATS), which are legal documents regarding biological
resources. This policy prevents the illegal extraction of genetic resources and ensures
that research and development provide fairness and benefits to the communities where
the genetic resources originate, as well as the sustainable use of genetic resources (Ijinu,
Rajasekharan, George, & Pushpangadan, 2023).

Intellectual property rights policies govern traditional knowledge recorded as
prior art to prevent it from being unfairly patented by other parties. Intellectual
property rights policies encourage and protect researchers in discovering new
extraction processes, new formulations, and innovations in herbal technology,
ensuring they can obtain patent rights. In addition to its function, intellectual property
rights policy protects the results of traditional medicine research and prevents
unilateral claims by foreign parties. In addition, intellectual property rights over the
results of traditional medicine development can help protect the rights of traditional
healers by ensuring fair compensation and benefit-sharing (Willcox et al., 2015).

The convergence of traditional knowledge, genetic resources, and traditional
medicine development and innovation policies aims to support national drug self-
sufficiency, as convergence policies are expected to promote national pharmaceutical
resilience by replacing imported chemical drug ingredients with local natural
ingredients and establishing biodiversity-based drug supply chains, reinforcing the
National Health System by making the strengthening of national phytopharmaceuticals
part of the National Formulary, and providing traditional medicines as evidence-based
treatment alternatives.

In addition, convergence also promotes the sovereignty of raw material
resources by (i) ensuring the sustainable use of protected local medicinal plants and
preventing the loss of germplasm due to foreign exploitation; (i) promoting
innovation based on local wisdom by encouraging the development of pharmaceutical
and phytopharmaceutical products derived from scientifically verified traditional
knowledge and increasing local economic value; and (iii) maintaining the security and
sustainability of supply by strengthening the ABS system to ensure equitable benefit-
sharing for local communities, thereby maintaining the sustainability of medicinal plant
cultivation and reducing dependence on imported pharmaceutical raw materials.

The convergence of traditional knowledge, genetic resources, and traditional
medicine development and innovation policies can be analysed from the perspective
of bioeconomic theory. Bioeconomic theory is an economic approach that focuses on
the sustainable use of biological resources to support production, distribution, and
consumption. This concept integrates biological processes with economics to create a

ISSN (Print) 0854-6509 - ISSN (Online) 2549-4600



Kholis Roisah, et. al. 393 LJIH 34 (2) September 2026, 369-401

more environmentally friendly and efficient model. The bioeconomy encompasses
various sectors such as agriculture, fisheries, forestry, and biotechnology, with the
primary goal of optimising the interaction between biological and economic processes
to generate social, economic, and environmental benefits (Clark, 2018; Merritt &
Vilchis-Flores, 2025). The convergence of traditional knowledge, genetic resources,
and the development and innovation of Indonesian policies is in line with the
application of the bioeconomy theory, which refers to an economic system that utilises
renewable biological resources, such as food crops, forests, and microorganisms, to
produce a variety of products and services (Aguilar, Twardowski, & Wohlgemuth,
2019). Bioeconomy drives innovation through the integration of the value chain of
biotechnology stakeholders, from the cultivation of medicinal plants and harvesting,
through pharmacological evaluation and processing with quality and efficacy control,
to intellectual property rights protection, and finally to the marketing and distribution
of the final product through effective marketing strategies and distribution networks.
An effective distribution network is crucial for reaching a broader market (Vieira, Leal,
& Calado, 2020). This can lead to the development of innovative circular business
models and enhance production efficiency, economic value, and the competitiveness
of traditional medicines.

CONCLUSION

Although Indonesia has issued various policies to encourage the development
and innovation of traditional medicine, key challenges remain in standardisation,
regulatory clarity, funding, research infrastructure, academia-industry collaboration,
and public perception. Standardisation is particularly challenging, given that herbal
products require consistent standards for raw materials, extraction, formulation, and
clinical testing. Furthermore, manufacturers are required to develop and validate
product-specific quality assessment methods, while ingredient variability across
sources makes it difficult to ensure safety, efficacy, consistency, and uniformity,
particularly for traditional herbal products. Regulatory implementation is also
challenging; its framework is complex and often interpreted differently, creating
confusion for traditional medicine industry players and researchers. Regulations on the
protection of traditional knowledge lack clear operational mechanisms (e.g., benefit-
sharing and requirements for foreign research), and regulations on the transfer of
genetic material and commercial use require clearer approvals, monitoring, and
sanctions to prevent exploitation that harms the community that holds the knowledge.

In Indonesia, the policy for developing traditional medicine innovation is linked
to the protection of traditional knowledge, genetic resources, and intellectual property.
The main problem lies not in the absence of regulations, but in policy incoherence in
the development of traditional medicine and in governance failure, stemming from an
absence of integrated policy design, weak intersectoral integration, and ineffective
institutional coordination. A bioeconomic approach is needed because it treats
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traditional knowledge, genetic resources, and innovation as a unified value system
oriented not only towards economic growth but also towards sustainability and
distributional justice. Therefore, the policy for traditional medicine innovation and
intellectual property rights protection in Indonesia must be reconstructed from a
sectoral approach to an integrative, adaptive, and community-based approach.
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