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Abstract: The global demand for biological resources to use as natural ingredients in diverse prod-
ucts is rising rapidly. This creates investment opportunities for nature-based products, creating
pressure on and threats to biodiversity and its associated traditional knowledge (TK). Myanmar’s
great biodiversity is attractive for scientific investigations searching for natural substances for phar-
maceutical, cosmetic, and other uses. Myanmar is amid profound political and economic changes,
exposing the country to risks and opportunities. The recent opening to world trade put its rich bio-
diversity and TK under severe threat. One of the local natural biodiversity products is Thanakha,
which is traditionally used for skincare. This study investigates the current and planned regulations
and practices managing Access and Benefit Sharing (ABS) in Myanmar, focusing on one of the po-
tential BioTrade products: Thanakha. A qualitative and quantitative survey was conducted through
in-depth interviews with 37 key informants and 35 Thanakha farmers. The results show that while
the current research and development activities at the Thanakha manufacturing level could trigger
ABS obligations, the low awareness about ABS requirements and the lack of traceability raise un-
certainties for its potential implementation. The implementation of BioTrade principles and ethical
sourcing to promote the sustainable trade of Thanakha, as well as the implementation of ABS,
would lead to the protection of biodiversity and TK, and the improvement of local livelihoods.

Keywords: ABS Institutional framework; BioTrade; Burmese thanaka; traditional knowledge;
genetic resources; natural ingredients; value chain; Nagoya Protocol; Hesperethusa crenulate/Limonia
acidissima

1. Introduction
1.1. Access and Benefit Sharing, and the Use of Natural Ingredients

The world’s demand for biological resources as natural ingredients is growing rap-
idly. This creates new opportunities for investment and the production of nature-based
products, but also places pressure on natural resources, thus creating threats for local bi-
odiversity and its associated traditional knowledge [1,2]. On the other hand, because of
the increasingly globalized economy, international trade associated with specific value
chains of products demanded in developed countries has become one of the main drivers
of species loss in biodiversity-rich nations, in particular in developing countries [3,4].

The agricultural, pharmaceutical, chemical and cosmetic industries benefit directly
from biodiversity and its services. Genetic compounds of plant and animal origins can be
of high value when they are used in pharmaceutical products. The exploration of poten-
tially valuable genetic resources (GR) and natural biochemical compounds is referred to
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as bioprospecting [5]. Many cosmetic and personal care products are based on natural
products like essential oils, pigments or surfactants, or are based on wild species deriva-
tives such as saponins, flavonoids, amino acids, antioxidants and vitamins [6]. While
genes, species and ecosystems are crucial for this industry, serving as raw materials and
regulators of natural processes, the current biodiversity loss rate scenario threatens the
industry through an increase of operational costs because of higher costs for the sourcing
of raw material, together with more restrictions on access to biological resources [7].
Hence, there is a need to promote sustainable trade systems that reduce the threats to
livelihood development and biodiversity protection in rural territories [8].

In 1992, the international community took a big step towards the protection of biodi-
versity and adopted the Convention on Biological Diversity (CBD), with three objectives:
(i) the conservation of biodiversity, (ii) the sustainable use of biodiversity, and (iii) the fair
and equitable sharing of the benefits derived from the use of genetic resources (GR) [9,10].
Equitable sharing is considered a precondition to the attainment of biodiversity conserva-
tion and sustainable use [5]. In 2010, the CBD party members signed the Nagoya Protocol
as a tool to implement the third objective [11]. A key concept under the protocol is Access
and Benefit Sharing (ABS), which is related to the ways in which users access to GR and
its associated traditional knowledge, and how the benefits that arise from their use are
shared between users and providers [10,12]. The providers are the states with sovereign
rights over the natural resources under their jurisdiction, and the Indigenous people and
local communities (IPLCs) in cases when traditional knowledge (TK) associated with GR
is involved. The protocol’s goal is to protect the IPLCs’ interests by recognizing the im-
portance of their TK linked to the use of GR [12]. The users can be researchers, universities
or industries (i.e., food, pharmaceutical, cosmetic, agriculture) which access the GR for
research or commercial purposes. The goal of an effective ABS system is to ensure that
users have suitable access to GR and its associated traditional knowledge, sharing in re-
turn the benefits derived from their use with the country of origin and the traditional
knowledge owners. In relation to the implementation of ABS, the CBD recognizes two
main principles regulating the access to GR by the users, and how the benefits arising
from their use are fairly and equitable shared with the providers. National governments
are entitled to implement the following conditions to ensure a fair and equitable ABS
framework [10]:

- Access to GR and TK is granted through a “prior informed consent (PIC)” given by
the national authority of a provider country to a user.

- The sharing of the benefits derived from the use of GR and associated TK must be
agreed upon according to some conditions between the providers and users, through
the so-called “mutually agreed terms” (MAT) [5].

The implementation of the basic measures of the Nagoya Protocol in the participating
countries will release widespread monetary and non-monetary benefits for the providers
of GR. Some of these benefits should be reinvested in the conservation and sustainable
use of the biological resources from which the genetic resources were obtained. This will
fulfil the three objectives of the CBD [5,12].

Investment and trade activities play a fundamental role in helping to maintain bio-
diversity and promote the sustainable development of rural livelihoods [5]. In 1993, the
United Nations Conference on Trade and Development (UNCTAD) raised awareness
about the link between global trade and sustainable development. UNCTAD BioTrade
Initiative was launched in 1996 to promote trade and investment in biological resources,
and was aligned with the CBD’s objectives for further sustainable development, poverty
alleviation and biodiversity conservation [13]. BioTrade included “activities related to the
collection or production, transformation, and commercialization of goods and services
derived from native biodiversity (genetic resources, species and ecosystems) according to
criteria of environmental, social and economic sustainability” [14], as defined by a set of
principles; some of them were strictly related to CBD provisions on ABS. The UNCTAD
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BioTrade Initiative (BTI) seeks partnership along three strategic lines: enabling a policy
framework for BioTrade, value chain enhancement, and market creation for biodiversity
products and services [14]. Since 2003, the BTI has hosted the BioTrade Facilitation Pro-
gram (BTFP), which focuses on enhancing sustainable bio-resource management, product
development, value adding processing and marketing [15]. BioTrade initiatives aim to
create business models for sustainably sourced, traceable and value-added natural ingre-
dients to conserve biodiversity through the sustainable trade of natural ingredients, in
order to increase the livelihood benefits of the rural population of the countries where the
resources originate [16].

1.2. Biodiversity in Myanmar

Myanmar is rich in biodiversity. The majority of the country is positioned inside the
Indo-Myanmar Biodiversity Hotspot, which is ranked within the top 10 hotspots globally
for irreplaceability and in the top five for threats, thus supporting high levels of biodiver-
sity and endemism [17,18]. The Country hosts wide Key Biodiversity Areas (KBAs, Figure
1), i.e,, sites contributing significantly to the global persistence of biodiversity [19].
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Figure 1. Key Biodiversity Areas (KBAs) in Myanmar (Wildlife Conservation Society Myanmar).

Because of its large extension, diverse types of topography and habitats can be found
here, from the alpine mountainous region in the north to the dry deciduous forest in the
central area, to the mangrove and tropical rainforest in the south [18]; it thus contains a
wide variety of species and ecosystems—in other words, high biodiversity levels—
providing a home to around 300 mammal species, more than 1000 birds, 370 reptiles and
18,000 plants (of which 39 species of mammals, 45 birds, 21 reptiles and 38 plants are glob-
ally threatened). The plant species that have been recorded in Myanmar include more
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than 800 orchid species, 80 bamboo species, numerous rattan species and more than 800
medicinal plant species; the latter indicate the potential for biodiscovery through new re-
search. The country is rich in wild varieties of rice, and oilseed crops, legumes, medicinal
orchids, ginger, chili, onion and potato, which have also been given conservation priori-
ties by government research institutions in Myanmar due to their high value for utiliza-
tion [20].

Myanmar relies heavily on ecosystem services and biodiversity for the livelihood of
its population and economic growth. The agricultural sector—which represents 36% of
the Gross Domestic Product (GDP) and 13.3% of the country’s total export earnings, and
employs 61.2% of the total labour force —depends highly on ecosystem services provided
by natural ecosystems, such as pollination, the maintenance of soil structure and fertility,
nutrient cycling and hydrological services, and biological pest control [4]. Forests are also
fundamental to the socio-economic wellbeing of the people of Myanmar, and for the tim-
ber trade. Currently, over 70% of the country’s population are rural, and are reliant on
forest resources for food, shelter and warmth [21].

Myanmar’s high levels of biodiversity make it an attractive location for scientific in-
vestigations to find natural substances for medicinal, cosmetic, pharmaceutical and other
uses. Myanmar is in the midst of profound political and economic changes that are expos-
ing it to both risks and opportunities. The recent opening to world trade (in 2011) put the
country’s rich biodiversity resources and its traditional knowledge at a risk: Myanmar’s
globally important biodiversity hotspot is severely threatened [22]. The largest encom-
passing threats are the overexploitation and continuing loss of forest, and the loss of the
TK of local communities associated with genetic resources. Deforestation in Myanmar is
driven by hydropower development, infrastructure construction, shifting cultivation, the
extraction of wood for fuel, and aquaculture development. It is reported that Myanmar
had a net loss of 310,000 hectares annually (2000-2010), an annual rate of 0.93%, one of the
ten highest annual net losses of forest area in the world [23,24].

Overexploitation at a subsistence level is also caused by the fact that the TK of local
communities associated with genetic resources is being lost rapidly due to the changes in
traditional lifestyles and the replacement of the TK associated with the medicinal usage
of biological resources by modern medicines. Nevertheless, Myanmar is still relatively
intact in terms of its forest areas in comparison to the region [23,24].

Although Myanmar is a country with high levels of biodiversity, where one main
concern is the conservation of species and natural ecosystems [12], unfortunately, Myan-
mar’s biodiversity is being threatened in an alarming way [4,25]. High rates of biodiver-
sity loss can be observed all over the country. Myanmar is the third country in terms of
threatened species within the Indo-Burma Biodiversity Hotspot, owning 16% of all of the
threatened species in the region [26]. The major threats to biodiversity in Myanmar are
habitat clearance and degradation, the illegal trade of endangered species, the unsustain-
able use of natural resources, and vulnerability to Climate Change and related changes to
ecosystems. Some of the underlying causes are poverty, increasing consumption patterns
due to the recent economic growth, and the global demand for natural resources [25].
Though the conservation of nature and wildlife is regarded as one of the national priori-
ties—incorporated within which are biological resources—with the problems Myanmar
is facing in peace building, good governance, and reconciliation, biodiversity and natural
resources remain lower in the agenda priorities. On the other hand, natural resource man-
agement, and among this biodiversity, is one of the main reasons for conflict: minor ethnic
groups live near and have access to more rare biodiversity resources in biodiversity hot
spots [4,27].

For the last 2000 years, Myanmar’s people have been using the bark of Hesperethusa
crenulata (syn. Limonia acidissima), a common tropical plant found in the Indian subconti-
nent and Southeast Asia [28], to produce Thanakha, a nature-based product traditionally
used as a paste for skin care, and as a cosmetic product [28,29].
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A traditional practice among most Myanmar women is to rub a piece of Thanakha
wood with a little water on a plate of stone that is specially made—called a “kyauk-
pyin” —to produce a watery paste. The Thanakha paste is applied on the whole face, mak-
ing cosmetic, attractive patterns which are distinctive of Myanmar’s culture and tradition:
commonly circles on the cheeks and forehead. It was, and still is, used for protection
against tropical sunlight and air-transmitted harmful substances in the belief that Thana-
kha can enhance skincare benefits [30]. Its other dermatological purposes include acne
treatment and prevention, skin cooling and whitening, scar fading, repelling mosquitos,
and odor deterrence [31]. Thanakha was identified as a potential high-export BioTrade
product for Myanmar [16]. While the local conditions are good to develop Thanakha for
export markets, the product is not well known or widely used outside of Myanmar and a
few neighbouring countries. The widespread use of Thanakha in high-value markets in-
terested in BioTrade will likely require the R&D of new products based on this native
resource and traditional knowledge associated to its efficacy and uses. The R&D activities
and process could trigger the ABS requirements under the Nagoya Protocol [32]. Alt-
hough Myanmar signed the Nagoya Protocol in 2014, its implementation is still at a very
early stage. According to Access and Benefit Sharing (ABS) Clearing House [33], a website
hosted by the Convention on Biological Diversity (CBD), Myanmar set up an ABS Na-
tional Focal Point (NFP) and a Competent National Authority (CNA) that published an
Interim National Report on the Implementation of the Nagoya Protocol (NR) in July 2018.

The study aims to investigate the current and/or planned regulations, systems and
practices that will regulate and manage ABS for the sustainable trade of biodiversity in
Myanmar. In addition, an investigation with a particular focus on one of the potential
BioTrade products in Myanmar (Thanakha) was conducted. The study is not an ABS Gap
analysis.

The study includes two specific objectives: (i) to analyse the current state and poten-
tial context of Access and Benefit Sharing in Myanmar, and (ii) to analyse the potential for
the sustainable trade of biodiversity in Myanmar’s ABS context.

2. Materials and Methods

A mixed research approach was used based on qualitative and quantitative methods
for the collection of secondary and primary data collected between 2018 and 2019.

In order to analyse the first specific objective, the study started with a comprehen-
sive review of the secondary data, specifically literature and information relevant to the
subject of ABS in the context of Myanmar. The review helped us to get to know the exist-
ing information regarding the study topics in the area, and helped us to understand the
institutional framework and the nature of the stakeholders involved. The literature review
was based on the analysis of both books and peer review papers about the natural re-
sources and biodiversity context in Myanmar and Access and Benefit Sharing related to
use of natural ingredients, as well grey literature, i.e., project reports from international
and local research, non-governmental and governmental organizations; other specific ad-
hoc documents provided by scientists and the stakeholders interviewed during field
work; and databases and information repositories like the Land, Agribusiness and For-
estry Forum of Myanmar document repository (www.mylaff.org, accessed on 3 October
2021), which offers policy documents and a vast amount of published and unpublished
grey literature based on study reports by international organisations and official govern-
mental documents on the situation of ABS in Myanmar.

The first specific objective was also tackled with qualitative primary data collected
through in-depth key-informant interviews, which were conducted with selected stake-
holders using a questionnaire with semi-open and open questions. The interviews con-
tributed to gain in-depth knowledge of Myanmar’s implementation of ABS measures
from the view of different key stakeholders, such as from the government, research insti-
tutes and NGOs, as well as key stakeholders involved in the Thanakha Value Chain. The
key informants were identified in consultation with Helvetas BioTrade Team Myanmar
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and, from the literature review, the previous network and other experts in the field of
ABS. In-depth interviews were carried out with 37 respondents from different stakeholder
groups, as shown in Figure 2. The rate of response was 62.5%.

3; Other Thanakha
actors

2; Thanakha
business association

; academy

; UN
4; Thanakha cosmetics
manufacturing companies

1;Intergovernamental

3; Thanakha Farmer’s 2; INGOs

Associations

2; Private sector

2; research, government
’ 1; legal, government

9; Government agency
Figure 2. Number of actors per stakeholder group, from in-depth qualitative interviews.

In order to analyse the potential for the sustainable trade of biodiversity in the con-
text of ABS in Myanmar, the study performed an in-depth analysis of the Thanakha Case
Study. In the case study, quantitative and qualitative data were collected through struc-
tured interviews based on a questionnaire implemented at the Thanakha farmer level.
This process contributed to the gaining specific knowledge related to Thanakha produc-
tion and commercialization in the context of Myanmar’s ABS implementation. The infor-
mation collected through this instrument was also used to complement a relevant Thana-
kha Stakeholder and Value Chain analysis [32]. The survey included sections on (i) House-
hold information, (ii) socioeconomic information, (iii) productive information, (iv) genetic
resources and traditional knowledge, and (v) equitable benefit sharing. A total of 35 inter-
views were performed with respondents belonging to 5 townships. Because of the speci-
ficities associated with the different production areas, the sampling of the survey was fo-
cused on the inclusion of farmers from all of the main Thanakha production areas in Cen-
tral Myanmar’s Dry Zone (see Figure 3).

SAGAING REGION &

MAGWAY REGION

e

Figure 3. Study site for the quantitative data collection from Thanakha farmers.
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The townships where the survey was implemented were selected as part of the Bi-
oTrade project by Helvetas Myanmar. In addition to belonging to Thanakha’s main pro-
duction area, the selection criteria of the townships focused on municipalities that already
had farmers’ associations in place and were collaborating with the project beforehand [32].
Given the time limitation, a purposive sampling was applied to include preferably mar-
ket-oriented farmers, with different landholding sizes, located in convenient areas/ linked
to the project. A further small-scale survey was carried out with a purposive sample of 20
potential consumers in Switzerland and France, investigating Thanakha products’ market
potential. It aimed to identify the preliminary consumer interest and its potential com-
mercialization in Europe on a case study basis. A case study is not a marketing study and
it is not representative, but it gives a preliminary indication of the possible consumer at-
titude towards a new product.

A content analysis [34] was used for the analysis of the data collected through quali-
tative interviews with the key informants. In order to systematically structure larger texts
from open questions, the software MAXQDA for Qualitative Data Analysis was used [35].
For the Thanakha market system, the main focus was to determine the current level of
implementation of ABS or other measures, in order to analyze how well prepared the
Thanakha Market System key players are to meet the requirements of equitable benefit
sharing, such as those ones mentioned in the Ethical BioTrade Standard [32,36].

3. Results and Discussion
3.1. The Situation of Access and Benefit Sharing in Myanmar

This section reports the results related to the first specific study objective, i.e., to an-
alyse the current state and potential context of Access and Benefit Sharing in Myanmar.
The results are based on the literature review and primary data based on a quantitative
content analysis of in-depth interviews with key informants from different stakeholder
groups related to the ABS framework in Myanmar.

3.1.1. Institutional Framework for Biodiversity and ABS Matters in Myanmar

Myanmar has been party to the Convention on Biological Diversity (CBD) since 1995,
and to the Nagoya Protocol since 2014 [37], being one of the first ASEAN countries. How-
ever, the first time Myanmar was involved in an ABS conference was in 2011. Myanmar
joined the International Treaty on Plant Genetic Resources for Food and Agriculture (IT-
PGRFA) in 2002. The Ministry of Natural Resources and Environmental Conservation
(MoNREC) is the focal point ministry for environmental and biodiversity-related matters,
and it hosts the current national institutional framework dealing with these matters [20].
Currently, MoNREC Forest Department (FD) and the Environmental Conservation De-
partment (ECD) are the focal departments on matters related to the CBD. ECD hosts the
National Focal Point for the Nagoya Protocol, which is responsible for coordinating na-
tional-level efforts towards the implementation.

In 2011, Myanmar launched the National Biodiversity Strategy and Action Plan
(NBSAP), with a pledge to genetic resource management, particularly with respect to
crops and livestock [20]. Other key ministries collaborate with the work of the NBSAP.

A few high-level cross-departmental groups, such as the National Environmental
Conservation and Climate Change Committee (NECCCC) and the National Biodiversity
Conservation Committee (NBCC), participate in the environmental conservation policy
dialogue [25]. Figure 4 depicts the current institutional framework dealing with matters
related to the environment and biodiversity in Myanmar.
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Figure 4. Environmental and biodiversity protection institutional framework in Myanmar (adapted
from MCRB 2018 [25]).

3.1.2. Regulatory Framework and Current Developments Related to ABS

Although Myanmar became party to the Nagoya Protocol in 2014, a specific regula-
tory framework associated to ABS requirements is not yet in place. There is no law and
policy directly and explicitly referring to access to GR and the fair and equitable sharing
of benefits arising from their utilization or its associated traditional knowledge. Laws and
policies to protect the environment—with some content related to ABS—are to be found
in environmental, agricultural, livestock, forest, and traditional medicine marine re-
sources and intellectual property rights (IPR) laws [25] (Appendix A Box Al). New ex-
pected policies aiming to reinforce the protection of biodiversity and ecosystem services
are the new National Environment Policy (NEP), the Environmental Strategic Framework,
and the National Climate Change Policy [25].

Another relevant sector for ABS in Myanmar is traditional medicine. There are about
7000 registered traditional medicine practitioners regulated by the Traditional Medicine
Council Law (2000), and there are more than 12,000 Myanmar traditional medicinal drugs
registered (Myanmar Food and Drug Board of Authority (FDBA), regulated by the Tradi-
tional Drug Law (1996)).

3.1.3. Current Changes Happening in the Legislation Related to ABS

The existing copyright law is 100 years old, originating long before the international
agreements (World Intellectual Property Organization, WIPO; Trade-Related Aspects of
Intellectual Property Rights, TRIPS). However, four IP laws are currently in the making
[38]: the Trademark Law, the Patent Law, the Industrial Design Law and the Copyright
Law. Once these new IP laws come into force, they will substantially change the current
process of IP registration and protection in Myanmar. They will establish a new regime of
an IP system, enhance the business environment, and provide better protection for IPR in
Myanmar. For many years, the WIPO has been supporting and fostering the drafting of
the trademark law. As in many countries, the WIPO is becoming progressively significant
for reinforced IPR systems [5].
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The Traditional Medicine Department of the Ministry of Health has a draft measure
on the IP protection of traditional medicine which is currently pending in Parliament. This
would establish a law on the sui generis protection of traditional medicine. The Geographic
Indication (GI) concept is also currently being discussed in some areas. Myanmar has no
Gl-certified products yet. Sometimes, the concept of Gl is still not fully understood by
different parties. Several studies report a variety of challenges related to the implementa-
tion of Gls in developing countries [39]. An attempt to develop GI products has recently
been made, but the products have not been selected according to the GI principles (prod-
ucts linked to the terroir and tradition). An example was the focus on an introduced rice
variety in an area where the variety was not known or used before. GI application to
Thanakha products from Myanmar is under consideration.

3.1.4. Recent and Current ABS Supporting Activities in Myanmar

Collaborative efforts focussing on the implementation of the Nagoya Protocol and
the development of an ABS system in Myanmar are currently occurring at different levels.
Although some of the most relevant interventions are based on international cooperation
initiatives, other types of collaborations are happening at the government and private lev-
els [32]. Since 2011, international interventions have supported the implementation of ABS
in Myanmar. One of the main objectives of the projects was to raise the level of awareness
about ABS among governmental parties and the involved stakeholders through capacity
building initiatives. These international initiatives also fostered most of the collaboration
platforms which were created. Table 1 lists the projects supporting the national ABS im-
plementation, including the draft of the national policy and institutional framework on
ABS.

Table 1. Recent ABS-related projects in Myanmar.

Project Period

1. ASEAN ABS Project

2011-

Building capacity for implementing CBD provisions on access to genetic resources and sharing benefits 2014

2.UNDP-China Trust Fund Project

2015-
Support for Ratification and Implementation of the Nagoya Protocol on Access and Benefit Sharing in 015
. 2016
ASEAN Countries
3.UNDP/GEEF Project
. . .. . 2016~
Strengthening human resources, legal frameworks and institutional capacities to implement the Nagoya 2019

Protocol

4.UN Environment/GEF Project
Effective implementation of Myanmar’s commitments under the Nagoya Protocol through enhanced Started in
policies on access and benefit sharing from utilization of genetic resources and associated traditional 2019

knowledge

It is very interesting to mention that these international interventions, in addition to
the planned outcomes, contributed to fostering further small-scale collaborations support-
ing ABS implementation [32]. Awareness-raising activities are going on, i.e., on biopiracy
and NP-ABS principles among researchers and universities, and pilot projects for the im-
plementation of NP-ABS in BRD, enhancing and powering some articles in MoU for fur-
ther international collaborations.

3.1.5. ABS Institutional and Policy Framework

Another important objective of the recent and current international interventions
mentioned in the above session is the support to the draft of the national policy and the
institutional framework on ABS. At the end of the UNEP-China Trust Fund Project con-
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ducted by the ASEAN Centre for Biodiversity and through the UNDP-GEF V interven-
tion, an ABS institutional and policy framework was identified in 2016, with the deliber-
ation on the national focal point for ABS and the National Competent Authorities (NCA).
The identified and approved structure of the ABS institutional and policy framework is
the following: MoNREC —the Environmental Conservation Department, ECD—was ap-
pointed as the ABS National Focal Point. The following institutes have been designated
as NCA (Table 2), with the task of being responsible for granting access, or, as applicable,
issuing written evidence that access requirements have been met. They will also be re-
sponsible for advising on the applicable procedures and requirements for obtaining prior
informed consent (PIC) and entering mutually agreed terms (MAT) for the equitable ben-
efits sharing.

Table 2. Proposed Institutional Framework drafted by the ASEAN Centre for Biodiversity (adapted from ACB 2016 [40]).

Level. Entity Description
. MoNREC Environmental Conservation Department
(ECD) and the Forest Department (DF)
° Ministry of Agriculture, Livestock, Irrigation
(MoALI) Department of Agricultural Research (DAR)
NCA o Ministry of Health (MoH), Department of Tradi- Designated by the National Focal Point
tional Medicine (DTM), and Food and Drug Authority
. MoALI Fisheries Department
o Ministry of Education (MOE), Department of Sci-
ences and Technology
Composed by the National Focal Point and
Cabinet committee on ABS the designated NCA to discuss and resolve
national ABS issues
- Cabinet Committee on ABS shall establish a
Coordinatio . . . . . .
N Parliamentary Liaison liaison unit that will work with the
mechanism Parliament on ABS issues
Coordination mechanisms established to
. . involve communities and other stakeholders,
Involvement with communities and other holders . . .
including the business sector and the
academic community on ABS related issues
Lead by the MoNREC ECD for identifying
Implementin . . actions and resources necessary to establish
. Technical working group . L
g actions and enhance the national institutional and

policy ABS framework

However, the framework is still in the making, and some nominees from various
ministries for the ABS National competent authority are being confirmed. The ASEAN
Centre for Biodiversity (ACB) endorsed that Myanmar ABS institutional framework
should involve all of the relevant stakeholders, including governmental entities, the pri-
vate sector and associations, and civil society organizations representing indigenous com-
munities [40]. A number of permit systems to access GR in Myanmar exist from different
governmental agencies (Appendix A Box A2).

3.1.6. Current Situation on Traditional Knowledge (TK) in Myanmar

Myanmar lacks a unique definition of TK. To cite an example, a product like rice
wine, an alcoholic drink used on different special occasions (weddings, funerals, or to
welcome people), which is an intrinsic part of traditional life from the Kayah valleys to
the Chin hills [41], has an associated TK. The identification of the TK related to it would
be very difficult, as manufactures in Chin, Kachin and Kahin State prepare it in a different
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ways (adding cereals to rice), but they claim the ownership of the TK. So, the question:
How should we define TK for individual communities and specific products? In the field
of traditional medicine (TM), some traditional medicine practitioners can provide instruc-
tions on how to use the TM in different ways according to the indigenous uses of the place
they are from. So, the question: Where does the TK belong to?

The existing law on IP mainly deals with trademarks, patents and copyright [42].
However, TK could be protected by copyright, as explained by the key informant from
the Agricultural Research Department at the MoALI In fact, people from different parts
of the world argue whether genetic resources should be common heritage or should be-
long to a community [43].

In Myanmar, TK is normally transferred orally from one generation to another with-
out being documented. There is no formal mechanism in place at the national level to
document TK. State divisions have been mandated to preserve the TK related to medicine,
though the effort is not considered to be fully successful. The Department of Traditional
Medicine (DTM) of the Ministry of Health and Sport owns a database of traditional med-
icine which is only partially maintained, due to lack of human resources. The DTM is
collecting an ancient record of TM formulations written on palm leaves, which are
brought by some of the old TM practitioners to their library. Again, due to the flexibility
in the formulation of TM according to different indigenous knowledge, and the way the
knowledge is transferred from one generation to another, it is difficult to create a patent
related to the TM. Gender-related aspects of TK exist, and they have not been studied yet.

According to ACB 2016 [40], the federal setup of Myanmar may offer an opportunity
to provide a clearer and more definite policy framework that deals with the issues of in-
digenous peoples and local communities.

3.1.7. Possible Options Identified by the Interviewed Stakeholders

Many of the interviewees could not foresee any possible scenario for the develop-
ment of the ABS system in Myanmar. Only a few key informants could describe the pos-
sible options, which are summarized as follows:

Creating a new specific ABS Law: MoNREC will prepare a draft ABS law and submit
to the Union Government for its approval, and then to the bill will go to Parliament. At
the same time, a law for the registration of TK is needed by MoNREC, supported by the
new Ministry of Ethnic Nationalities and the Ministry of Border Affairs and the Border
Area.

Amending existing laws—Modifying selected laws to incorporate ABS principles:
This process would imply the amendment of selected laws to incorporate ABS principles,
especially the Environmental Conservation Law, the Wildlife Law and the Seed Law. For
the amendment, the participation of different stakeholders (including indigenous and lo-
cal communities, IPLCs, and the academic and private sectors) is sought.

Developing an ad-hoc soft Law on ABS: According to the key informant suggestion
from MoNREC ECD, it would be more advisable to develop a soft law first, and then
enforcing it later. The interviewees reckon that reinforcing the legal framework is more
important now, and that standard operation procedure can be enforced only once peace
and stability is granted in the country. For a full enforcement of the laws there is a need
to build the local communities’ and ethnic minorities’ trust in the Union Government.
Local people and ethnic minorities’ rights on GR and TK need to be protected. Customary
rights must also be considered. Besides this, the development of a soft law on ABS will
take about two years, so it would be much shorter than the process to develop a new
specific law. Going through a soft law helps communities to increase the awareness about
ABS before an ABS law is developed. The consultation conducted for the development of
a soft law should help achieve the willingness and participation of rural communities and
ethnic minorities.

The final decision about pursuing one of the above-mentioned three approaches, and
on how to proceed, is up to the Union Government of Myanmar. In order to support the
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Union Government, more work is required to shed light on the needs, i.e., conducting a
full ABS gap analysis which can build on the work already performed by the previous
projects and activities, and the recommendations on whether an administrative, policy or
legislative measure is to be pursued. Based on this, Myanmar can decide which measure
to pursue.

Among the difficulties foreseen for this process are (i) the lack of interest in ABS
among the policy makers; (ii) the difficulty in organizing a consultation with different
stakeholder groups, i.e., policy makers, local communities, ethnic groups, business, etc.;
(iii) the remaining lack of trust among communities and the government though the ef-
forts put in place. “Only awareness, peace and stability will lead to law enforcement: mu-
tual trust among communities and government must be built first”.

3.1.8. Overview of the Obstacles and Limitations Identified

A number of obstacles and limitations in relation to the ABS system’s development
in Myanmar have been identified through this study.

The present laws do not fully reflect the Nagoya Protocol requirements. Several new
legislations are in the process of being approved, but they do not adequately incorporate
the requirements of the Nagoya Protocol. Besides this, there is a lack of institutional com-
munication among different authorities and stakeholders. Smith (2018) [44] reports that
there is evidence from a number of countries that accessing the National Focal Points or
Competent National Authorities in order to receive appropriate information is frequently
problematic. Collaborations among institutions exist, but they are scattered and mainly
based on personal relationships. The capacities related to the implementation of the na-
tional ABS system, such as the processing ABS access applications, negotiating ABS agree-
ments, facilitating access to genetic resources, implementing compliance mechanisms and
monitoring activities, etc., of the concerned entities are still scarce.

Due to the high turnover of staff in the Governmental institutions, a loss of institu-
tional memory and the related capacity occurs. Financial limitations have also been men-
tioned as a constraint to develop the ABS system in the country.

Another problem identified is related to the past and current political situation,
which fostered a general lack of mutual trust between communities and local/national
authorities.

The lack of practical experience in establishing national and international partner-
ships, guided by ABS principles, limits the capacity of the negotiation of partnership
agreements with foreign institutions. There is no previous experience of the formulation
of partnerships between the communities and institutions that are involved in investiga-
tions and bio-prospecting efforts that are guided by local operational procedures on ABS.

3.1.9. Limited Awareness of the Value of GR and Understanding about an ABS System

The level of awareness and understanding about CBD in general and the ABS system
is still very low in Myanmar, even among governmental officials and academics. Even
individuals from institutes which are concerned about ABS-related issues are reluctant to
get involved in the discussion, as they think they are not knowledgeable enough or that
ABS does not encompass their work. Some of the interviewees specified that there is lack
of understanding of what ABS is at the level of decision makers and among Parliament
members.

Similarly, there is limited information which has been made accessible related to ex-
isting and new opportunities for the utilization of genetic resources and bioprospecting
projects that can attract research partnerships and additional resources. Assessing the po-
tential value of GR in general is a problematic issue because of the still-limited knowledge
about world biological diversity [5]. Without such information being available and acces-
sible to research institutions and business companies, there will be limited interest and
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motivation for more systematic exploration and screening of genetic resources in Myan-
mar. A national, centralized and online knowledge management system to store infor-
mation related to biological and genetic resources and associated TK is sought.

3.2. Thanakha and Access and Benefit Sharing in Myanmar

This sub-section illustrates the findings related to the second specific study objective,
i.e,, to analyse the potential for the sustainable trade of biodiversity in Myanmar’s ABS
context, focusing on the Thanakha case. Both qualitative and quantitative data analysis
are presented, following the literature, the survey with the Thanakha farmers and the
small-scale study with key informants related to the potential export.

3.2.1. Thanakha in Myanmar

Thanakha is a semi-domesticated tropical plant (from the species Hesperethusa crenu-
lata and Limonia acidissima) which is common in India and Southeast Asia. Because Thana-
kha could easily adapt to Myanmar’s Dry Zone conditions, the tree has been traditionally
grown in the central area of Myanmar, between Shwebo district in the Sagaing region and
Pyay district in the Bagd region. For the last 2000 years, Myanmar people have used the
bark of Hesperethusa crenulata or Limonia acidissima for the production of ‘Thanakha paste’,
a nature-based product in the form of a white-yellow paste which is traditionally used by
women (Figure 5) and children as a skin care and cosmetic product [29]. The traditional
method of producing Thanakha paste is by grinding the bark of the tree stem against a
slab stone, as shown in Figure 6 [45].

Figure 5. Myanmar woman wearing Thanakha (photo by A. Giuliani).
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Figure 6. Traditional Thanakha bark and slab stones (photo by A. Giuliani).

Farmers from Myanmar’s Dry Zone, particularly from Sagaing region, have been fac-
ing different challenges for several decades [46]. On the one side, the degraded soil quality
together with unstable climatic conditions have been affecting production yields, and on
the other side, market price fluctuations have impacted the commercialization process,
creating uncertainties for further investment. In this context, Dry Zone farmers were
pushed to adapt to this new environment of water scarcity and market fluctuations by
introducing new cash crops that could secure their livelihoods through inter-cropping
systems. Thanakha started to be commercially cultivated by farmers with the aim of di-
versifying their farming practices towards systems that could provide higher economic
viability [45].

3.2.2. Thanakha Value Chain in a Nutshell and its Involved Actors

According to the key informants and traditional literature, Thanakha has being pro-
duced, traded and used in Myanmar since ancient times [28]. Because of Thanakha being
so deeply rooted in Myanmar’s culture and people’s daily routine, plenty of actors are
involved in the production, processing and trading activities, creating a complex system
of interactions at different levels of trade and value-added processes. While most of the
production and trading activities are developed at the local level, processing, manufac-
turing and retailing activities are commonly performed either at the regional or national
level. In terms of added value activities, two main processes were identified: the pro-
cessing of raw Thanakha, mainly for production of Thanakha paste, and the manufactur-
ing of more elaborate Thanakha cosmetics. Figure 7 illustrates the main leading market
players currently involved at different core stages along the Thanakha value chain.
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Figure 7. Thanakha value chain in Myanmar, with the value chain actors and enabling environment.

From a Market System Development perspective, several value chain actors have
been identified and clustered by stakeholder groups, such as the direct value chain actors,

the actor:

s involved in the enabling environment, and the business service actors.

a.  Value Chain Actors

Farmers: Thanakha farmers are at the core of the Thanakha value chain for the
production of the raw material, managing the local resources and owning the
Myanmar thanakha-related traditions and culture.

Intermediaries: Thanakha brokers and traders operate at different levels. At the
local level, intermediaries source directly from the farmers, transport the goods,
and sell to local processing plants and the regional wholesaler in the Pakokku
township. At the national level, traders distribute raw Thanakha to the retailers
and processors across the whole country. An important number of local traders
are also farmers, producing and selling directly to consumers at local markets.
The sales are mainly performed in traditional formats of different cut-stem styles.
An important regional Thanakha market is located in Myaing town, where cus-
tomers from the township can buy locally produced Thanakha. Another im-
portant Thanakha market is located in Ayardaw town. The sale prices can vary
depending mostly on the quality, but for a cut of stem of medium quality the
price rounds out to 1500 MMK (USD 1). While the sourcing practices of these
actors are mostly directly from farmers, the direction of the trader’s sales varies
between local processors, regional wholesalers, and national processors. This
group creates the most extended net of actors across the country, connecting
farmers with processors, other intermediaries, manufacturers, retailers and fi-
nally customers. Unlike other Thanakha actors, the intermediaries are mainly
women (Figure 8).
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Figure 8. Women commercializing in Myaing Thanakha market (photo by Undurraga, 2018 [32]).

A single wholesaler from Pakokku Township is currently working with 50 intermediaries
who buy from farmers and sell to him the raw Thanakha. This unique wholesaler delivers
at a national level according to market demand. The main markets currently sourcing
Thanakha from the Pakokku wholesaler are Mandalay, Yangon, Bago, Mawlamyine, and
Sittwe. Besides raw Thanakha stems, this wholesaler also commercializes Thanakha
branches to processors. The sale price is 200 MMK per viss of cut Thanakha cut branches,
and the sale format is in sacs of 40 viss.

Thanakha processors: Thanakha processors are commonly family-based small- to
medium-sized companies located at the local or regional level. The business is
based on transforming raw Thanakha into paste bars by grinding Thanakha
branches using a wheel shaped “Taung Oo” stone that spins, driven by an engine-
powered machine. Another business associated with local processing plants con-
sists of peeling the bark from the stems to supply the manufacturing industry.
The whole Thanakha paste production process consists on seven steps; first is the
grinding of the Thanakha branches in the machine using water to obtaining, as a
result, a muddy solution of water and Thanakha. Then comes the filtering pro-
cess, leaving the solution on a filter-based structure for around 6 h; the complete
draining of the water is done using a press system for approximately one hour,
followed by a manual molding process once the paste is obtained, to finally pass
through a sun- drying stage before the packaging of the final Thanakha paste bars.
While local processors source most of their raw material from local traders, re-
gional processors source mostly from regional wholesalers that distribute to al-
most the whole country. Both local and regional processors sell their final prod-
ucts directly to local and national retailers, although partly for demand-based
cases, sales are also made directly to consumer.

Thanakha manufacturers: Among the most important Thanakha value chain ac-
tors for value adding and the market value share are the manufacturers of Thana-
kha-based modern cosmetics. Mainly located in Yangon, these family-based busi-
nesses are currently an important driving force for the Thanakha industry, and
are also involved in the expansion of the sector to other countries through export
activities. Two major manufacturing companies currently operating in Myanmar
are Shwe Pyi Nann, the largest Thanakha company in Myanmar, owning 125
acres of Thanakha plantation in Bagan, and Shwe Bo Minthamee, which has been
involved in the Thanakha business sector since 1971. Although the business focus
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is still on manufacturing traditional Thanakha paste, they are also putting in ef-
forts to develop Thanakha-based cosmetics and a variety of other skin care prod-
ucts. Both companies are currently exporting their products to Thailand, India,
Malaysia, Indonesia, Philippines, Vietnam, Australia, Germany, and the USA.
These companies do not source directly from farmers, but from a regional whole-
saler from Pakokku Township and either local or regional processors supplying
Thanakha bark.

b.  Enabling environment

Thanakha farmers’ and traders’ associations: Thanakha farmers’ and traders’ as-
sociations are an important element within the Thanakha Market System in My-
anmar, as they represent the Thanakha farmers from the main productive areas
at the township level. The associations from the Ayardaw (300 members) and
Yesagyo (508 members) Townships were created in 2014, followed by the My-
aing Township association (380 members) in 2015. The Pakokku Township as-
sociation is in the process of being formalised. The associations’ role is to sup-
port the development of new markets, to increase the Thanakha surface area by
attracting more farmers to Thanakha production activities, and to support
Thanakha farmers financially and with technical and marketing skills.
Thanakha business associations: Two main associations in the Thanakha busi-
ness sector exist. Both associations pursue the further development of the
Thanakha industry in Myanmar. Its main role is to promote market expansion
and encourage the export of Thanakha-based modern cosmetics. The Thanakha
National Federation involves farmers and traders through their respective asso-
ciations, and three large manufacturing companies. The main role of the Thana-
kha National Federation is to facilitate a dialogue platform for the Thanakha
value chain actors to discuss constraints from production to marketing.
Government ministries and agencies: While the role of the state in the sustaina-
ble development of the Thanakha industry is crucial, currently, the promotion
of the Thanakha sector is not one of Myanmar’s government priorities. In any
case, there are some initiatives driven by specific ministries promoting the de-
velopment of Myanmar’s Thanakha industry. Thanakha is categorized as a
NTEP by the Forest Department, which issues permits for the transport of these
resources, but farmers still claim to have problems in transporting unprocessed
Thanakha. The Ministry of Commerce has facilitated the creation of the Thana-
kha Farmers’ and Traders” Associations at the township level, and is supporting
Thanakha-business-related companies with foreign R&D institutions.
International organizations: Even if they are not closely related to the Thanakha
Value Chain in Myanmar, there still is a group of international organizations
supporting the sustainable development of biodiversity-based products in the
region. UNCTAD is supporting Thanakha VC through the Regional BioTrade
Project. GEF, UNDP, UNEP and ACB have been supporting the implementation
of the Nagoya Protocol in the region, as well as the protection of traditional na-
tional products like Thanakha.

Research institutes: Yezin Agricultural University and Yadanabon University in
Mandalay are currently performing research on Thanakha, specifically on
Thanakha paste’s properties and its shelf-life, and about the traditional cultural
aspects of Thanakha. Further studies are needed on the various properties of
Thanakha in order to reveal its skin therapeutic potential [31].

All stakeholders play an important role and have an influence on the value chain of
Thanakha. This study highlights the particular importance of the farmers’ associations, as
well as the main expectations of the interviewed farmers regarding the expected role of
the associations (Figure 9).
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Figure 9. Farmers’ expectations of the role of their farmers’ associations.

3.2.3. Thanakha’s Commercialization and Export Potential

This section reports on a small-scale study about Thanakha export potential. In Eu-
rope, as in northern America, Thanakha is currently only occasionally used in medicine
or for skin treatments by very few companies. In order to increase the potential of Thana-
kha in these markets, actors like multinational cosmetic companies and fair-trade organi-
sations must find a commercial interest in this product. This can either be the Thanakha
paste products as they are traditionally used in Myanmar, or new products based on
Thanakha compounds. Marketing studies and commercial promotion may foster Thana-
kha’s use among consumers outside Asia. Some key informants in Myanmar suggested
that putting information like the origin and the traditional use on the final product’s pack-
age could attract the interest of foreign consumers. According to the respondents, due to
its skin-drying and cooling properties [29], Thanakha is highly appreciated by consumers
in hot and humid countries. This is why they suggest orienting the potential export to
tropical and sub-tropical countries. Thanakha products also have a potential market in
high-purchasing-power countries” markets, such as in Europe and North America. How-
ever, this contradicts the principle of this product in Myanmar, where it is not a privilege
for rich people. In terms of potential products, the respondents from Myanmar identified
cosmetic cream and masks, medicine and sports massage emulsion as the most suitable
Thanakha-based products for the export market in Europe and North America. The small-
scale survey results indicate that Thanakha products have a relatively important potential
to become a niche high-value trade product. Nevertheless, significant improvements are
needed in the Thanakha value chain in Myanmar for it to be ready to tackle export markets
for Europe and America. On the other hand, the main reasons expressed by the inter-
viewed Swiss and French consumers to buy a potential Thanakha-based product were the
fact that it is a natural product with many properties, which is linked to a long tradition,
and has the potential to own a BioTrade label in the near future. The preferred potential
Thanakha products mentioned were sun protection, skin imperfection creams (acne,
pores) [31], and after-sport cream or gel to apply on the muscles. Other suggested pre-
ferred products were cosmetic face powder, after-sun soothing creams, and shampoo. All
of the respondents indicated that it is important to find information about the origin, his-
tory and benefits of potential Thanakha products on the package. Among the few compa-
nies contacted during the study to assess their knowledge and interest in Thanakha, a
company based in Geneva selling ethical and fair-trade handicrafts, food and cosmetics
was the only one showing a great interest in Thanakha (Appendix A Box A3). Solid mar-
keting studies to analyse the market potential of Thanakha products or compounds are
still missing [31].

3.2.4. Thanakha’s Genetic Resources and Associated Traditional Knowledge

Farmers value Thanakha, and in general the local biodiversity, because of the services
and benefits they can obtain from it. The study results show that the respondents identi-
fied several types of benefits associated with Thanakha, and that the most valued benefits
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are associated with economic and income generation, as well as medicinal, skin care, cos-
metic and beauty uses (Figure 10). This is in line with [31].

According to the respondents, these are followed by religious and cultural benefits,
which highlights the strong link between Thanakha and Myanmar’s culture and tradi-
tions.

Economic and income
generation
23%

Religious and cultural
16%

Aesthetic
6%

Recreational
4%

Regulation of natural
processes

Cosmetic and beauty 6%

21% Other

Medicinal and skin care
23%

Figure 10. Benefits associated with Thanakha, as mentioned by farmers.

An important portion of the respondents (82%) believed that the traditional
knowledge associated with Thanakha is very important, and mentioned that few practices
and TK associated with Thanakha are published or recorded. In this regard, there is a
strong need to identify and recognize local communities” TK and their ownership rights.

A good example of a record associated with Thanakha’s TK and practices is provided
by the book ‘Myanmar Thanaka’ by U Thar Hla, 1974 (only available in Burmese). Tradi-
tional practices can be also attributed to farming activities based on traditional knowledge
and local innovations, which are mainly transmitted orally, and are kept across genera-
tions. For example, a Thanakha farmer and owner of TK from Yesagyo township devel-
oped a vast knowledge of the consumer preferences related to Thanakha, and applied the
traditional breeding of old varieties to develop a new variety from the Shin Ma Taung
area to be appreciated on the market. The Farmers Associations declared that the TK and
practices associated with Thanakha are being threatened. This is mostly explained by mar-
ket-driven causes based on new trends in consumer preferences (particularly driven by
young generations), which are more oriented to modern cosmetics. Thanakha farmers and
traders explicitly mentioned that it is extremely important that the government undertake
the task of protecting both Thanakha’s GR and its associated TK for future bioprospecting.
The successful rationing of bioprospecting is considered to increase up by 400% thanks to
TK [5,47].

While the most valued benefits of Thanakha—i.e., in medicinal, skincare, and eco-
nomic contexts—are very clear, its aesthetic and recreational benefits will only be ex-
plained by the biological diversity of the nature of Thanakha plants [48]. Thanakha is well
known in Myanmar as a tropical treasure for its unique habitat of thriving in sandy soils
in a hot and dry climate in which it is literally hard to grow any other commercial crops.
The species, Hesperathusa (Naringi) crenulata, is described as a citrus variety by the College
of Natural and Agricultural Sciences, University of California Riverside (UCR), and as
“promising as an ornamental because of its beautiful, feathery, green foliage.” [49]. For its
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oasis-like nature in the drylands, Thanakha has been viewed as having aesthetic and rec-
reational values not only for human beings but also for local fauna, as reliable shelter.

3.2.5. Potential Equitable Benefit Sharing in the Thanakha Sector

There is a low level of awareness about the concept of benefit sharing among Thana-
kha stakeholders. Farmers, intermediaries and manufacturers lack knowledge about the
existing rights provided by the Nagoya Protocol. One of the key factors that can measure
the progress made in relation to equitable benefit sharing requirements is the level of ac-
cess to information among producers sourcing raw material. Although 80% of the farmers
declared that they receive some kind of market information, all of the farmers mentioned
not being aware of whether Thanakha is being exported, or if the share of the value they
receive is considered fair and equitable. Regarding price sale negotiation, the vast majority
of the farmers (89%) mentioned having the last decision over the final price of sale, and
over the decision to sell if no final price is agreed. Trust between farmers and buyers be-
comes an important factor during the negotiation of the sale price. This is mainly because
buyers trust the farmers when they reveal the age of the trees that they are selling, which
in turn is one of the main factors influencing the bark quality and the final price. Regard-
ing the benefit sharing measures, our results suggest relevant opportunities for companies
seeking to implement ethical sourcing practices. When the farmers were asked about pos-
sible benefits sharing opportunities regarding investments into local development, alt-
hough differing between townships, most of the priorities were focused on education in-
frastructure and electricity facilities, followed by health infrastructure, drinking water fa-
cilities and road connectivity (Figure 11). This is an important step in the implementation
of ethical sourcing practices for the case of Thanakha in Myanmar in the framework of

ABS regulations and practices.
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Figure 11. Farmers’ demands for investments in rural infrastructure as benefit-sharing measures.

Regarding farmers’ needs for the further development of Thanakha production ac-
tivities, the three main issues that arose were the need for financial assistance (31%), man-
ufacturing-supporting services (22%), and technical advisory (16%, with an additional 9%
for extension). The needs for legal advice support, market information services and mar-
keting services were poorly mentioned.

In the Thanakha production sector, the farmers argued that further market expansion
would bring more possibilities for the implementation of protection measures for GR and
traditional knowledge. In terms of collaboration between actors, private businesses cur-
rently performing R&D on Thanakha mentioned that they will share their results among
the actors within the Thanakha value chain, which is a very important non-monetary ben-
efit sharing mechanism.
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4. Implications for the Implementation of ABS Measures for the Thanakha Sector

In 1995, Myanmar became party to the Convention on Biological Diversity (CBD),
and since 2014 it has been party of the Nagoya Protocol [37]. However, a specific working
regulatory framework associated with ABS requirements is still missing. A law and policy
explicitly referring to access to GR and the fair and equitable sharing of the benefits arising
from their use is still lacking. According to studies [12], a low institutional quality sys-
tem—also measured by lacking IPR regulations—is negatively associated with a good
probability of the implementation of the Nagoya Protocol system, no matter the time the
country has been party to the Protocol.

As a first specific study objective, the current state and potential context of Access
and Benefit Sharing in Myanmar has been analysed. The present study findings helped us
to identify the constraints and opportunities related to the current ABS system in the coun-
try, using a SWOT Analysis (Table 3).

Table 3. SWOT analysis of the current ABS system in Myanmar.

Myanmar are in place

- International initiatives are supporting the
establishment of an ABS system

WEAKNESSES
- Very low level of awareness and understanding of
CBD and ABS system at all level
- Specific regulatory framework associated with ABS

STRENGTHS
- Myanmar is in the Indo-Myanmar Biodiversity
Hotspot and still owns a high level of biodiversity
- A few laws related to ABS have been just revised or
are in the process of being reviewed
- Several ad-hoc permitting system to access GR in

requirements is not in place
No application of PIC or MAT in the R&D or
commercial research agreements
- Lack of institutional communication
- Weak understanding on the roles of the ABS focal

points
THREATS
OPPORTUNITIES - Natural resources management (and biodiversity) is
- Myanmar’s high levels of biodiversity attracts one major reason for conflict in the peace and stability
scientific investigations to find natural substances for process
medicinal, cosmetic, pharmaceutical, and other uses - Difficulty to involve a diversity of ethnic and other
- International interventions contribute to fostering  stakeholder groups (EAOs) in the discussions
collaborations supporting the ABS implementation - Loss of institutional memory and related capacity
- Some very motivated experts are willing to support due to high turnover of staff in the Governmental
the development of the ABS system institutions
- Some ethnic communities (i.e., Karen) have strong - Lack of mutual trust between communities and
customary rule about community forest sustainable authorities

management

- Lack of capacity in negotiating partnership
agreements with foreign institutions

The national implementation of ABS measures from the Nagoya Protocol implies the
adoption of legal, regulatory and policy actions, carrying out obligations through a stand-
ardized regulatory framework [12] regarding access to GR and TK, benefit-sharing obli-
gations and compliance obligations, e.g., the application of monitoring systems. The im-
plementation also implies the adoption of measures for the protection of TK, and design-
ing institutional arrangements together with supporting measures like capacity-building
initiatives.

As a second specific study objective, an analysis of the potential for the sustainable
trade of biodiversity in Myanmar’s ABS context was conducted, focusing on the Thanakha
case.

In the Thanakha sector, the implications of ABS measures would become obligations
for some stakeholders involved in the value chain. Besides the public institutions having
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the role of regulating the adoption of ABS requirements, other actors—such as compa-
nies—would have to review the relevance of their activities in accordance with the Na-
goya Protocol. This would mean considering where ABS requirements are triggered in
their bioprospecting activities [5]. An example would be the case of companies performing
the extraction of marmesin from Thanakha as a bioactive compound capable of absorbing
UV-A radiation.

If there are no relevant legislative or regulatory requirements, the implications would
be associated with the implementation of the best practices on benefit sharing. In this
case, the access to biodiversity and associated traditional knowledge for R&D should be
subject to PIC and MAT, including a fair sharing of the benefits [44]. Under this scenario,
other requirements linked to fair and equitable benefit sharing could be implemented,
such as companies ensuring that the information used in sourcing negotiations is com-
plete and accessible to the parties involved, as well as companies contributing to local
sustainable development in the sourcing areas, as defined by producers and their local
communities. For the targeting of the first measure, companies should work on improving
their information transfer mechanisms for farmers, considering which type of information
is relevant for them to promote production activities and so increase their income. For the
second measure, companies should consider farmer’s demand for rural infrastructure, es-
pecially the ones associated with increasing production capacities; hence, a territorial ap-
proach is of vital importance.

When approaching the recognition of TK associated with Thanakha, the following
steps are necessary for the implementation of ABS measures.

i)  Collect and consolidate available information regarding Thanakha TK

ii) Document verbal traditional knowledge through guidelines devel-oped together
with the local community and recognized by the government

iii) Develop benefit sharing agreements with the identified and recognized TK owners.

As TK associated with Thanakha is owned by the whole country, identifying specific
ownership would be challenging. In this case, traceability mechanisms that identify the
origin from which the Thanakha was sourced could help to direct the benefit-sharing prac-
tices coming from the use of traditional knowledge.

Another implication of ABS implementation for actors involved in R&D activities
with Thanakha would be associated with reaching an equal and fair distribution of shared
value by identifying, in a participatory process, the best way to calculate the percentage
of the final value of Thanakha cosmetics to be shared with local actors. However, chal-
lenges and opportunities for implementing ABS related to Thanakha exist (Table 4).

Table 4. Challenges and opportunities for the implementation of ABS related to Thanakha.

Opportunities Challenges
° Strong social capital: at local level Thanakha

° Awareness: Thanakha farmers are not aware about
their rights to benefit from the use of biological
resources and associated TK.

Associations. play an important role to represent
farmers in future negotiations of benefit sharing

agreements.
e  Land issue: Most of the farmers have upland
e Recognition of TK: Thanakha TK is part of category land title, which is destined only for growing
Myanmar TKDL initiative. annual agricultural crops. Growing only Thanakha is

not allowed under this land tenure category

Negotiati kills: Thanakha f lack t
° Thanakha traditional varieties: more than 17 * cpotiation sKilis anakha farmers ‘ack access to

relevant information and negotiating skills to handle
varieties identified and kept at the Thanakha Museum. & 5

benefit sharing agreements.
e  Breeders’ rights: associated rights to some of these e Lack of traceability: Thanakha value chain is
varieties could be protected through IPR under mostly based on informal transactions lacking
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Traditional Variety Protection Laws, the Seed Law or traceability on the origin of sourcing and ethical
other systems. sourcing practices.

Finally, there are other potential tools that could protect local communities’ rights to
the specific biological resources of Thanakha, such as the Geographical Indications of
origin (GI) and the BioTrade approach.

The initiative of developing a GI for Ayardaw’s Thanakha dates back to 2014. At that
time, it was agreed that Myanmar should generate intellectual property laws considering
GI requirements.

For example, the well-renowned Shin Ma Taung Thanakha could also implement this
tool. Farmers growing the Shin Ma Taung Thanakha variety agree that Thanakha grown
in a 20-mile radius of the Shin Ma Taung mountain shares similar soil and climate condi-
tions, and similar farming and cultural practices according to Thanakha traditional litera-
ture.

There is potential to create two Thanakha Geographical Indications of origin (GIs) in
the Dry Zone. Farmers from Ayardaw Township are already aware of the benefits they
could obtain from a GI label. They have local capacities to go through the process, as they
are organized in associations [39]. Farmers from Myaing and Yesagyo could generate a GI
for Thanakha originating from the renowned area of Shin Ma Taung. Both associations
from each township could promote, in collaboration, the creation of the GI with the sup-
port of the Ministry of Commerce. The farmers mentioned that they already have some
characteristics that could identify the profile of the GI product.

In the case of Thanakha in Myanmar, according to the study results, BioTrade can
support the implementation of ABS requirements mostly by raising awareness of benefit
sharing, promoting engagement, and providing guidance on the application of best prac-
tices. Even though there is no ABS framework in place, the case of Thanakha in Myanmar
brings an interesting opportunity to strengthen the interface between BioTrade and ABS
along a specific value chain, promoting alternative measures and benefit-sharing good
practices in the same line as ABS requirements. The present study indicates that the
Thanakha value chain may be sustainably promoted by implementing a BioTrade ap-
proach. This can be explained by several challenges and implications that exists for the
implementation of an ABS system along the Thanakha value chain in Myanmar. For ex-
ample, there is the challenge of protecting Thanakha TK through a national ABS regula-
tory framework, as Thanakha TK is already widely expanded among different countries,
and foreign companies involved in R&D are already patenting Thanakha properties,
which could be addressed by implementing BioTrade principles and ethical sourcing
practices in the companies operating along the value chain [36].

The promotion of local development through sourcing activities is another good
practice regarding benefit sharing. In Myanmar, companies currently sourcing Thanakha
material directly or indirectly are not compromised by the development of the local com-
munities that the Thanakha producers inhabit. Although one national Thanakha-based
cosmetics manufacturing company was mentioned to have sourcing preferences for farm-
ers growing Thanakha naturally, promoting the protection of local biodiversity, there is
no direct relationship between companies and farmers with respect to the direct delivery
of support for sustainable local development. An indirect way in which national manu-
facturing companies are supporting local development is through the National Thanakha
Federation, in which the inclusion of the Farmers’ and Traders’ Thanakha Associations
strengthens local social capital and gives the possibility of dialogue about local develop-
ment needs. Regarding local development needs, this study builds a baseline from which
further negotiations can be developed, mainly in terms of rural infrastructure require-
ments and farmer’s needs for the further production development of Thanakha. Briefly,
while electricity, road connectivity and education are the major basic infrastructure de-
mands from farmers, financial assistance, manufacturing supportive services, and tech-
nical advice are their main requests for the further development of Thanakha production
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activities. When planning and designing infrastructure investments in the Thanakha pro-
ductive area in central Myanmar, it is important to consider a territorial approach based
on the different demands between townships. As [50] mentioned, investment in basic ru-
ral infrastructure is one of the determinants for rural territorial development.

5. Conclusions

The present study investigated the current and planned regulations, systems and
practices managing Access and Benefit Sharing in Myanmar.

The first specific study objective’s findings on the current state and potential context
of Access and Benefit Sharing in Myanmar identified a weak legal and institutional frame-
work currently regulating and managing ABS implementation in Myanmar. Though My-
anmar became party to the Nagoya Protocol in 2014 —as the first ASEAN country to do
so—a specific regulatory framework associated with ABS requirements is not in place yet.
As stated in [12]’s study, issues beside the timespan—such as the systems to protect nat-
ural environments and the quality of institutions—have an impact on the implementation
of the Nagoya Protocol framework. However, none of the laws and policies directly and
explicitly refer to access to GR and its associated TK, or the fair and equitable sharing of
the benefits arising from their utilization. The Nagoya Protocol asks the signatory coun-
tries to develop national frameworks containing ABS requirements, and to regulate the
country’s GR and associated traditional knowledge [14,51]. However, in Myanmar, the
implementation of a regulatory and institutional framework is still in the early stages of
planning. The study shows that one of the main challenges the country is facing for the
implementation of an ABS regulatory and institutional framework is the low level of
awareness and understanding about ABS at the different stakeholder levels. This issue is
also mentioned by several international initiatives targeting ABS implementation chal-
lenges around the world, e.g., the ABS Capacity Development Initiative, which argues
that the relevant stakeholders are not aware of the existence of ABS, or are not informed
about how an ABS system could be implemented at the national level.

A number of international projects have been supporting the country in the develop-
ment an ABS framework, and some opportunities for the inclusion of Nagoya Protocol
provisions inside national laws and policies are currently passing through a revision pro-
cess.

Nevertheless, the level of awareness about ABS requirements and formal information
about contracts and agreements is very low. This is in line with Smith et al.’s (2018) [44]
findings about the struggles reported by organisations in complying with the Nagoya Pro-
tocol’s requirements, and with receiving guidance from the National Focal Points and
Competent National Authorities. Biocultural diversity composed of genetic resources and
the associated traditional knowledge could be threatened in countries without ABS legis-
lation in place [52]. Myanmar lacks a unique definition of TK which is recognized by all
stakeholders. TK is normally transferred orally from one generation to another without
being documented. Currently, no formal national mechanism is in place to document TK.
It is extremely important to include traditional knowledge owners in the ecosystem gov-
ernance dialogue in order to reach the goal of the conservation and sustainable use of
biodiversity, long-term human wellbeing, and sustainable development [53,54].

The findings show that the creation of an ABS soft law may be a solution, while a full
enforcement of the laws needs the involvement of the local communities” and ethnic mi-
norities’ trust in the Union Government. Local people and ethnic minorities’ rights re-
garding GR and TK need to be protected. In order to support the Union Government,
more work is required to shed light on the needs, i.e., conducting a full ABS gap analysis
which can build on the work already performed by the previous projects and activities, as
well as the recommendations on whether an administrative, policy or legislative measure
is to be pursued. Based on this, Myanmar can decide which measure to pursue.

The findings related to the second specific study objective on the analysis of the po-
tential for the sustainable trade of biodiversity in Myanmar’s ABS context, focusing on the
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Thanakha case, shed light on the Thanakha-based cosmetics value chain in Myanmar.
Thanakha is the bark of a tropical plant found in the Indian subcontinent and Southeast
Asia ([28] Hesperethusa crenulata (syn. Limonia acidissima)), and has been traditionally used
for the last 2000 years by Myanmar’s people as a skincare and cosmetic product, and it
has skin-caring and -protecting properties [29].

Thanakha’s additional value is generated by processing the raw material into pow-
der, and by manufacturing natural cosmetics containing Thanakha-based ingredients.
R&D on GR is currently taking place regarding the manufacturing process of Thanakha-
based cosmetics, in which foreign research institutions —sometimes in collaboration with
local Thanakha factories —are currently performing the efficacy analysis of specific Thana-
kha properties, and are working on the extraction of specific biochemical compounds with
promising market potential. According to [55], ABS obligations are triggered when R&D
over GR is performed, including research on the biochemical composition of biological
resources which are also classified as derivatives [52], such as the active compound that
protects against UV-A and can be used as an alternative to the currently available UV-B
sunblock products.

Regarding the level of access to information, the findings show that Thanakha farm-
ers do not have access to useful information for improvement into a more transparent and
trustful negotiating process with their sourcing partners. This lack of access to relevant
information could in turn increase the information asymmetry that often exists within
value chains, and so could affect the power of local communities and producers to nego-
tiate the benefits sharing on equal terms. Information symmetry helps farmers and local
communities to access fair negotiations within value chain activities [56].

There is vast TK associated with Thanakha. Thanakha farmers own a crucial role in
the preservation of traditional varieties and farming practices, which emphasizes the need
to include them within the negotiations of local resources and TK management.

According to the study results, farmers place high importance on the TK associated
with Thanakha, which is explained by the strong links between Thanakha and Myanmar’s
culture. The findings reveal that besides the widely renowned medicinal and cosmetic
benefits of Thanakha, traditional knowledge can be attributed to the customary farming
and breeding practices of old traditional Thanakha plant varieties. The study revealed
several challenges to be tackled for the effective implementation of benefit-sharing prac-
tices, i.e., solving the current land tenure issues, raising awareness about benefit rights at
the local level, improving farmers” access to information for fair negotiations, and improv-
ing the traceability mechanisms along the value chain. Regarding the challenging imple-
mentation of the ABS regulatory framework for Thanakha, the study provides insights
into alternative benefit-sharing measures, such as protecting the rights of traditional vari-
eties’ breeders, the development of GI for Thanakha, or BioTrade. Thanakha products
have a relatively important potential of becoming a high-value trade product to be com-
mercialized on international markets. According to the small-scale survey findings, Euro-
pean consumers seem to be ready to try out products based on Thanakha. Potential thana-
kha-based creams and sun protection are the products which seem to generate the highest
interest.

Understanding Myanmar’s context regarding the specific regulatory framework
around ABS implementation is of crucial importance for the safeguarding of the country’s
GR and TK, as well as the interest of the local communities, the custodians of these re-
sources and the associated TK, like Thanakha, for which R&D bioprospecting activities
for commercial purposes are bound to increase. This challenge calls for further and larger-
scale studies on Thanakha as well as other GR and linked TK to limit the threats to their
conservation and sustainable use.
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Appendix A

Box Al. Laws and policies regulating biodiversity conservation, and policies adopted to protect the
environment in Myanmar.

LAWS year
Environmental Conservation Law and subsidiary 2012
legislation
Environmental Conservation Law 2012
Seed Law 2011
Myanmar Constitution 2008
Conservation of Water Resources and Rivers Law 2006
Traditional Medicine Law 1996
Protection of Wildlife and Conservation of Natural Areas 1994
Law
Marine Fisheries Law 1993
Forest Law 1992
Freshwater Fisheries Law 1991
POLICY
National Sustainable Development Strategy 2009
National Forestry Sector Master Plan 2000
Myanmar Agenda 21 1997
Forest Policy 1995
National Environmental Policy 1994

Box A2. The existing permit system to access GR in Myanmar.

1.  MoALI Agricultural Research Department (ARD): the MoALI ARD applies the Standard Material Transfer
Agreement (SMTA) under the International Treaty on Plant Genetic Resources for Food and Agriculture (IT-

PGRFA) for the transfer of GRs from the seed bank to be shared with local and international organizations for re-

search and propagation purposes (pers. comm MoALI-ARD Seed Bank). The collector does not share any benefits
than those indicated in the SMTA. This point was identified as a constraint as stated in UNEP-China Trust Fund
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Project Final Report, as the level of benefits that can be achieved according to the SMTA under the ITPGRFA are
limited [40]. Furthermore, to strengthen public awareness and participation in conserving plant genetic resources,
the National Information Sharing Mechanism on the Implementation of Global Plan of Action for the Conservation
and Sustainable Utilization of Plant Genetic Resources for Food and Agriculture [57], has been developed. The
MoALl is also starting to work on plant variety protection (PVP) system for traditional varieties (pers. comm
MoALI-ARD Seed Bank). A good example mentioned was the case of the Dutch company Rijkzwaan, which
wanted to collect good genes of Kasseti cucumber variety (small melon) to be introduced in the melon varieties pro-
duced in Europe. Rijkzwaan is in the process to prepare an MoU with MoALI ARD to collect this variety. However,
since the kasseti is a weed and it is not cultivated, it is impossible to sign an MoU to transfer this species, which is
also not in the list ITPGRFA list. In this case, an ABS system would be appropriate. So, there were exchanges be-
tween the MoALI-ARD and the MoNREC-ECD. Yet, the MoNREC-ECD has not started to work on SMTA, and the
Dutch company refuses to collect any species without the SMTA.

2.  MoNREC -Forest Research Institute, Forest Department (FRI): According to pers. comm. with the MoNREC
Forest Research Institute, the FRI deals mostly with individuals and the system of permission that they give to

access to forest GR from the World Heritage Sites is through institutional arrangements on a case by case basis.
They expressed the need to do more systematic inventory of Myanmar’s forest resources and they have existing
arrangements on how this can be done. They conduct research on forest genetic resources in 68 districts, sustainable
use of genetic resources, significant landscape conservation. They collect ethnobotany information on TK (on the
use of GR and wildlife). They partnered with Japanese research institutes for an inventory of flora of Myanmar. The
new Local community forest allows the allocation of land for forest community. Forest communities need to
manage the land in a sustainable way. After a few years, communities can collect some of their forest GR and sell
them within their township. Selling outside their township area, would imply the payment of a percentage on their
sold produce to the local government.

3. MoH, Department of Traditional Medicine (DTM): DTM works with about 3,000 national companies involved
in production and trading of TM (Fame Pharmaceuticals, Yokepyo Pharmaceutical company, Lwin Win Myint

Aung & U Tha Yin Industries, Great Wall and Mawriya companies). Recent small collaboration with foreign
institutes, like Miyazaki University and Toyama University of Japan have started to conduct joint research and
capacity building. Through this MoU, the Japanese universities can collect medicinal plants and breed them in their
labs. The DTM organizes the botanists who could accompany the Japanese researchers to Thanindary and Kahin
State, looking for specific wild medicinal plants, through the contact with community’s leaders, TM practitioners,
and TM local authorities at state/province/township level. The collection of the medicinal plants is done for
academic purpose. The Japanese research institute, on the other hand, grants training (Study tours for a number of
Myanmar officers from DTM) in their universities on good manufacture practice of TM, and quality control, as well
it informs on research findings, and offers co-authorship of research papers. Another Japanese institute, the
Nakayama University, signed a collaboration agreement in 2017 with DTM for chemical analysis of natural
compounds. The DTM does not apply any PIC, or MAT, or MTA. According to pers. comm. from DTM, they do not
own much knowledge about ABS at DTM, but the department was invited to present the overview of the Myanmar
ABS system in a conference in Thailand held in June 2018.

4.  MoE—Biotechnology Research Department (BRD): According to current staff at BRD, it was reported a
limited knowledge and involvement in ABS related issues. BRD work involves research on plant and animal GRs in

Myanmar. They stipulate MoU, with the International Foundation for Research grant, which provides the material
for research and training and use of labs in Manitoba in return. The previous director who was involved in the
UNEP-China trust fund project and the UNDP GEF V project reported that through many international
collaborations, research and student exchange programmes, BRD is paying great care of transferring bio-samples
and their bioactive components while conducting biotechnological research. By implementing some annexes of NP-
ABS measures in MoU/contract of BRD, the BDR partner university and BRD itself can monitor the right to ABS of
utilizing TK and GRs among parties, and applying articles n.  6,8,9,10,12,17 and 23 of NP-ABS in enhancement of
current MoU in BRD (pers. comm. BRD Former Director). Collaboration agreement between were signed between
the BRD and the Yunnan Academy of Agricultural Sciences of China for conducting R&D activities on Myanmar's
GR, in particular on rice.
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Box A3. ABS implication for the promising export market of the Thanakha sector.

In relation to Thanakha as a high-export potential BioTrade product, the results
from the Value Chain Analysis identified 5 main phases: production, trading, pro-
cessing, manufacturing, and retailing. Value addition is generated mostly during pro-
cessing and manufacturing activities, being in the last one where R&D for commercial
purpose is currently taking place and ABS obligations could be triggered. The actors
involved are: Forest Department dealing with permits, NGOs making commercial
links, farmers” associations, local processors, input suppliers (packaging) from China,
Universities (national and international) doing research, Unilever in Thailand and
L’Oréal China, Department of Science and Technology that collaborates with R&D,
Ministry of Commerce connecting with foreign R&D institutions and supporting asso-
ciations, government agencies with mandate over natural resources, BRD from Minis-
try of Education, Thanakha manufacturers, IP Department, Department of Pharmaceu-
tical from Ministry of Industry, MOALLI, foreign investors, international organizations
(ACB, UNDP, UNEP, GEF, etc). Country where the export is destined are Thailand,
India, Malaysia, Indonesia, Philippines, Vietnam, Australia, Germany, US, Singapore
(processing company). Thanakha if often illegally trade at the boarders with neighbour-
ing countries. The export format can be finished products, powder (foreign companies
extract and export in liquid or solid formats).

In the Thanakha sector, the stakeholders mentioned that, although there is no col-
laboration platform or dialogue mechanism on Thanakha research issues, there are cur-
rently some collaborative initiatives going on. For example, the Thanakha Association
of Ayardaw Township participated in one of the national ABS consultation workshops
organized by the UNDP-GEF Global ABS were aware of the relevance of implementing
ABS measures. Some Thanakha national companies doing R&D in collaboration with
national universities, and international universities (Taiwan) and foreign (Chinese and
Singapore) companies (, and laboratories in Thailand, mainly on extraction efficacy,
chemical properties and environmental product safety.

An interesting remark considering the impact that ABS implementation could
have is associated with R&D initiatives is a Thanakha manufacturing company which
is researching the efficacy of Thanakha properties and the extraction of specific com-
pounds for commercial purpose. Using different techniques, researchers from South
Korea could isolate the active compound marmesin from Thanakha bark, acting against
UV-A, possible used as an alternative to UV-B protecting products. These discoveries
create an enormous potential for the development of R&D in the Thanakha sector,
hence, itis important having these activities aligned with the available regulating mech-
anisms regarding the use of biological resources in Myanmar.

References

1. Seidel, V. Plant-derived chemicals: A source of inspiration for new Drugs. Plants 2020, 9, 1562,
https://doi.org/10.3390/plants9111562.

2. WIPO (Ed.). Traditional Knowledge and Intellectual Property—Background Brief. 2021. Available online:
https://www.wipo.int/pressroom/en/briefs/tk_ip.html (accessed on 30 July 2021).

3. Lenzen, M.; Moran, D.; Kanemoto, K.; Foran, B.; Lobefaro, L.; Geschke, A. International trade drives biodiversity threats in
developing nations. Nature (London) 2012, 486, 109-112.

4. ADB (Asian Development Bank). Achieving Environmental Sustainability in Myanmar, 2nd ed.; ADB: Metro Manila, Philippines,
2015; p. 48.

5. Rosendal, G.K. Balancing Access and Benefit Sharing and Legal Protection of Innovations from Bioprospecting: Impacts on
Conservation of Biodiversity. J. Environ. Dev. 2006, 15, 428-447. Available online: https://jour-
nals.sagepub.com/doi/abs/10.1177/1070496506294799 (accessed on 1 December 2006).

6. Reid, W.V.; Sarukhan, J. Ecosystems and Human Well-Being. Synthesis: A Report of the Millennium Ecosystem Assessment, 1st ed.;
Island Press: Washington, DC, USA, 2005; p. 137.

7. Sahota, A. Sustainability: How the Cosmetics Industry Is Greening Up, 1st ed.; John Wiley & Sons Inc.: Chichester, UK, 2014; p. 333.

8. Laladhas, K.P.; Nilayangode, P.; Oommen, V.O. Biodiversity for Sustainable Development, 1st ed.; Springer: Cham, Switzerland,

2017; p. 322.



Sustainability 2021, 13, 12372 29 of 30

10.

11.

12.

13.

14.

15.

16.

17.
18.

19.

20.

21.
22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.
36.

37.
38.

39.

UEBT (Union for Ethical BioTrade). Access and Benefit Sharing (ABS). Basic Information Sheet; UEBT: Amsterdam, The Nether-
lands, 2010; p. 2.

Kohsaka, R. The negotiating history of the Nagoya Protocol on ABS: Perspective from Japan. |. Intellect. Prop. Assoc. Jpn. (JIPA])
2012, 9, 56-66._Available online: https://www.ipaj.org/english_journal/pdf/9-1_Kohsaka.pdf (accessed on 13 April 2012).

CBD. The United Nations Convention on Biological Diversity; CBD: Rio de Janeiro, Brazil, 1992.

Avillés-Polanco, G.; Jefferson, D.]J.; Almendarez-Herndndez, M.A.; Belatran-Morales, L.F. Factors that explain the utilization of
the Nagoya Protocol Framework for Access and Benefit Sharing. J. Environ. Dev. |. Intellect. Prop. Assoc. Jpn. (JIPA]) 2019, 11, 18.
Available online: https://www.mdpi.com/2071-1050/11/20/5550 (accessed on 9 October 2019).

UNCTAD. 20 Years of BioTrade. Connecting People, the Planet and Market (b); United Nations Conference on Trade and Develop-
ment: Geneva, Switzerland, 2016.

UNCTAD. BioTrade and Access and Benefit Sharing: From Concept to Practice. A Handbook for Policymakers and Regulators; United
Nations Conference on Trade and Development: Geneva, Switzerland, 2017.

UNCTAD. Biodiversity and Trade: Promoting Sustainable Use through Business Engagement (a); Report of the III BioTrade Congress;
United Nations Conference on Trade and Development: Geneva, Switzerland, 2016; p. 32.

Helvetas. Regional Biotrade Project South-East Asia (Vietnam, Lao PDR, Myanmar). 2016. Available online: https://www.hel-
vetas.org/Publications-PDFs/reg_biotrade_ppt_eng_nov2016_full.pdf (accessed on 1 September 2018).

Mittermeier, R.A. Hotspots Revisited, 1st ed.; Cemex: Mexico City, Mexico, 2004; p. 200.

Tun, Z.N.; Dargusch, P.; McMoran, D.; McAlpine, C.; Hill, G. Patterns and Drivers of Deforestation and Forest Degradation in
Myanmar. Sustainability 2021, 13, 7539, https://doi.org/10.3390/su13147539.

TUCN. A Global Standard for the Identification of Key Biodiversity Areas, 1st ed.; Version 1.0.; IUCN: Gland, Switzerland, 2016.
Available online: https://portals.iucn.org/library/sites/library/files/documents/Rep-2016-005.pdf (accessed on 4 April 2020).
Forest Department. NBSAP (National Biodiversity Strategy and Action Plan 2015-2020; Forest Department: Naypyitaw, Myanmar,
2015.

Khurtsia, K. Inle Lake Conservation and Rehabilitation, Stories from Myanmar; UNDP: Yangon, Myanmar, 2015; p. 78,.

Hughes, A.C. Understanding the drivers of Southeast Asian biodiversity loss. Ecosphere 2017, 8, e01624,
https://doi.org/10.1002/ecs2.1624.

Ingalls, M.L.; Diepart, J.-C.; Truong, N.; Hayward, D.; Niel, T.; Sem, T.; Phomphakdy, M.; Bernhard, R.; Fogarizzu, S.; Epprecht,
M.; et al. The Mekong State of Land, 1st ed.; Centre for Development and Environment, University of Bern and Mekong Region
Land Governance, Bern Open Publishing (BOP): Bern, Switzerland, 2018; p. 198.

FAO (Food and Agriculture Organization). Deforestation rates Myanmar; FAO: Rome, Italy, 2010; p. 58.

MCRSB. Briefing Paper Biodiversity, Human Rights and Business in Myanmar, Myanmar Centre for Responsible Business: Yangon,
Myanmar, 2018.

IUCN. The IUCN Red List of Threatened Species; International Union for Conservation of Nature and Natural Resources: Gland,
Switzerland, 2017.

MOECAF (Ministry of Environmental conservation and Forestry). Inle Lake Long Term Restauration and Conservation Plan;
MOECAF: Nay Pyi Taw, Myanmar, 2014; p. 138.

Wangthong, S.; Palaga, T.; Rengpipat, S.; Wanichwecharungruang, S.P.; Chanchaisak, P.; Heinrich, M. Biological Activities and
Safety of Thanaka (Hesperethusa crenulata) Stem Bark. ]. Ethnopharmacol. 2010, 132, 466-472, doi:10.1016/j.jep.2010.08.046.
Seiverling, E.V.; Klein, A.M.; Bacik, L.C.; Gelsdorf, C.; Ahrns, H. Sun protection and other uses of Thanakha in Myanmar. Curr.
Res. Integr. Med. 2017, 2, 26-27.

Dasgupta, A.; Jeyaseeli, L.; Mukhopadhyay, A.; Palchoudhuri, S.; Roy, D.S.; De, B.; Dastidar, S.G. Possibilities of Developing
New Formulations for Better Skin Protection from a Traditional Medicinal Plant Having Potent Practical Usage. ]. Pharm. Res.
Int. 2014, 4, 870-879, d0i:10.9734/BJPR/2014/7636.

Seiverling, E.; Trubiano, J.; Williams, J.; Ahrns, H.; Craft, D.; England, M. Analysis of the Antimicrobial Properties of Thanaka,
a Burmese Powder Used to Treat Acne. ]. Biosci. Med. 2017, 5, 77589, d0i:10.4236/jbm.2017.57001.

Undurraga, ].T. Analysis of the Thanakha’s Market Potential Through the Implementation of Access and Benefit Sharing (ABS) and
BioTrade Principles in Myanmar, 1st ed.; Bern University of Applied Sciences, School of Agricultural, Forest and Food Sciences,
HAFL: Bern, Switzerland, 2018; p. 92.

ABSCH (The Access and Benefit-Sharing Clearing-House). Myanmar—Country Profile. 2014. Available online: https://ab-
sch.cbd.int/en/countries/MM (accessed on 24 October 2021).

Braun, V.; Clarke, V. Using thematic analysis in psychology. Qual. Res. Psychol. 2006, 3, 77-101. Available online:
http://eprints.uwe.ac.uk/11735/2/thematic_analysis_revised (accessed on 17 June 2018).

Flick, U. An Introduction to Qualitative Research, 5th ed.; Sage: Los Angeles, CA, USA, 2014.

UEBT. Fair and Equitable Benefit Sharing. Manual for the Assessment of Policies and Practices along Natural Ingredient Supply Chains;
Union for Ethical BioTrade: Geneva, Switzerland, 2013.

CBD. Myanmar Overview. 2018. Available online: https://www.cbd.int/countries/?country=mm (accessed on 13 August 2018).
Law Plus. Myanmar’s IP Laws Passed by the Upper House. 2018. Available online: https://www.lawplusltd.com/2018/02/my-
anmars-ip-laws-passed-upper-house/ (accessed on 13 August 2018).

Mancini, M.C. Localised agro-food systems and geographical indications in the face of globalisation: The case of Queso Chon-
taleno. Sociol. Rural. 2013, 53, 180-200, https://doi.org/10.1111/soru.12004.



Sustainability 2021, 13, 12372 30 of 30

40.

41.

42.

43.

44.

45.

46.

47.

48.
49.

50.

51.

52.

53.

54.

55.

56.

57.

ACB. Institutional and Policy Review of Access and Benefit-Sharing (ABS) Frameworks of Lao PDR, Myanmar and Vietnam; ASEAN
Center for Biodiversity (ACB): Laguna, Philippines, 2016.

The Kite Tales. Rice Wine: From Crop to Cup. 2018. Available online: https://kite-tales.org/en/article/rice-wine-crop-cup (ac-
cessed on 25 August 2018).

Singla, A. Protection of Traditional Knowledge in India with reference to Neem, Turmeric, Basmati Rice, 1st ed.; O.P. Jindal Global
University: Sonipat, India, 2020; p. 12.

Gulati, C. The Tragedy of the Commons in Plant Genetic Resources: The Need for a New International Regime Centered around
an International Biotechnology Patent Office. Yale Hum. Rts. Dev. L]. 2001, 4, 63. Available online: https://digitalcom-
mons.law.yale.edu/yhrdlj/vol4/iss1/3 (accessed on 18 February 2014).

Smith, D.; Hinz, H.; Mulema, J.; Weyl, P.; Ryan, M.J. Biological control and the Nagoya Protocol on access and benefit sharing —
A case of effective due diligence. Biocontrol Sci. Techn. 2018, 28, 914-926.

Yee, M.S.; Nawata, E. Introduction of Thanakha (Limonia acidissima) and a Diversified Farming System into Yinmarbin Town-
ship, Sagaing Region, Myanmar. Trop. Agric. Dev. 2016, 60, 137-145, https://doi.org/10.11248/jsta.60.137.

Boutry, M.; Allaverdian, C.; Mellac, M.; Huard, S.; Thein, U.S.; Win, T.M.; Sone, K.P. Land Tenure in Rural Lowerland Myanmar.
From Historical Perspectives to Contemporary Realities in the Dry Zone and the Delta; GRET: Yangon, Myanmar, 2017, p. 302.

Gehl Sampath, P. Regulating Bioprospecting: Institutions for Drug Research, Access and Benefit Sharing; United Nations University
Press: New York, NY, USA, 2005; p. 267.

Kiester, A.R. Aesthetics of Biological Diversity. Hum. Ecol. Rev. 1996, 3, 151-157.

UCR (University of California Riverside). Hesperathusa (Naringi) crenulata. 2008. Available online: https://citrusvari-
ety.ucr.edu/citrus/Hesperathusa.html (accessed on 20 October 2021).

Berdegue, J.; Ospina, P.; Favareto, A.; Aguirre, F.; Chiriboga, M.; Escobar, J.; Fernandez, I.; Gomez, I.; Modrego, F.; Ramirez, E.;
et al. Determinantes de las Dindmicas de Desarrollo Territorial Rural en América Latina; Rimisp-Centro Latinoamericano para el
Desarrollo Rural: Santiago de Chile, Chile, 2011.

Kariyawasam, K.; Tsai, M. Access to genetic resources and benefit sharing implications of Nagoya Protocol on providers and
users. J. W. Intellect. Prop. 2018, 21, 289-305, https://doi.org/10.1111/jwip.12095.

UNCTAD. Facilitating BioTrade in a Challenging Access and Benefit Sharing Environment (c); United Nations Conference on Trade
and Development: Geneva, Switzerland, 2016.

Tengd, M.; Brondizio, E.S.; Elmqvist, T.; Malmer, P.; Spierenburg, M. Connecting diverse knowledge systems for enhanced
ecosystem governance: The multiple evidence base approach. Ambio 2014, 43, 579-591, https://doi.org/10.1007/s13280-014-0501-
3.

Diaz, S., Demissew, S., Carabias, J., Joly, C., Lonsdale, M., Ash, N., Larigauderie, A., Adhikari, J.R., Arico, S., Baldi, A.; et al. The
IPBES Conceptual Framework—Connecting nature and people. Curr. Opin. Environ. Sustain. 2015, 14, 1-16,
https://doi.org/10.1016/j.cosust.2014.11.002.

Oliva, M.]. Sharing the benefits of biodiversity: A new international protocol and its implications for research and development.
Planta Medica 2011, 77, 1221-1227. Available online: http://ovidsp.ovid.com/ovid-
web.cgi?T=]S&CSC=Y &NEWS=N&PAGE=fulltext&D=caba6&AN=20113257775 (accessed on 20 March 2020).

Hailu, B., van Schalkwyk, F. Open Data and Transparent Value Chains in Agriculture. A Review of Literature; World Wide Web
Foundation: Washington, DC, USA, 2016; p. 19.

National Information Sharing Mechanism (NISM-GPA). Implementation of the Global Plan of Action for the Conservation and
Sustainable Use of PGRFA. 2018. Available online: www.pgrfa.org/gpa/mmr/mmrwelcomeil.html (accessed on 27 August
2018).



