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The 2010 Nagoya Protocol is an international framework for access and benefit sharing (ABS) of the use of genetic and biological resources,
with particular focus on indigenous communities. This is especially important in Africa, where local communities have a close reliance on
environmental resources and ecosystems. However, national legislation and policies commonly lag behind international agreements, and this
poses challenges for legal compliance as well as practical applications. This study reviews the academic literature on the Nagoya Protocol and
ABS applications, and then considers the implications of this analysis for research in Africa. Results show that there is uneven engagement with
the principles of the Nagoya Protocol across different academic disciplines; local communities are sometimes sidelined in these studies; and only
8% of researchers in the literature analysed are located in Africa. Future developments should focus on ensuring national compliance with the

Nagoya Protocol, and that researchers and industry work in partnership with local African communities on ABS issues.
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The 2010 Nagoya Protocol on access to genetic resources and the fair
and equitable sharing of benefits arising from their utilisation, herein
termed the Nagoya Protocol, is an international framework for access
and benefits sharing (ABS) arising from the use of genetic and biological
resources."? The Nagoya Protocol builds from the 2002 Bonn Guidelines
of the Convention on Biological Diversity.® The Nagoya Protocol came
into force in October 2014,*%! and its applications and limitations have
been discussed in several studies.®” Globally, 136 countries are now
parties to the Nagoya Protocol (as of July 2022), including 48 African
countries or territories. The Nagoya Protocol provides an enhanced
framework for ABS because it has a particular focus on indigenous
communities and traditional (indigenous) knowledge systems (TKS)
related to the use of genetic and biological resources. Traditional
knowledge refers to the types of traditional, customary and culturally
influenced knowledge held by indigenous communities.® ABS as a
process is useful because it brings together different stakeholders
and user communities, and these relations can be expressed through
signing of agreements on: (i) mutually agreed terms; (ii) intellectual
property (IP) rights; (iii) the nature and scope of community benefits;
(iv) the import/export of biological materials; and (v) contributions to
biobanks and genebanks.”'? ABS agreements thus allow for access and
benefits to be shared among different stakeholders.'"'* This can lead
to greater equity in research and industrial partnerships, emphasising
the importance of local communities in the custodianship of TKS.*'“ The
Nagoya Protocol, as a development of the Convention on Biological

Diversity is also important for strategies towards enhancing both local
and global biodiversity and ecosystem functions that promote climate
change resilience and sustainability.">'”" Reporting of compliance
with the provisions of the Nagoya Protocol is done at a national level
through the Access and Benefit Sharing Clearing-House (ABSCH),
and according to the requirements of article 18, paragraph 3, of the
Convention on Biological Diversity.

However, national-scale legislation and policies for ABS often lag
behind international agreements such as the Nagoya Protocol.!®'
This may pose challenges with respect to national compliance with
the Nagoya Protocol and other such agreements, even for countries
that are parties to them.?>2¥ By contrast, the actions of researchers in
the field of genetic and biological resources tend to be more nimble
and responsive, and field-based researchers are well placed to test the
applicability and usefulness of national and international guidelines,
to liaise with key stakeholder communities such as local people,
and develop strategies for ABS.?*?¢! These issues are particularly
important in the developing world, where exploitation of ecosystems,
and therefore the use of genetic and biological resources by local
communities, is critical for regional socioeconomic development as
well as for cultural practices and identity.?”-%)

There are several international and African-focused strategies on
sharing expertise and knowledge, in particular in the area of ABS. For
example, a joint Dutch-German ABS capacity-building initiative was
developed in 2006 in order to work with indigenous communities
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and other stakeholders in the development and exploitation of plant
genetic and biological data for medical and health applications.>” The
relationship between such an initiative and African forest resources in
particular (in which forests are areas of high genetic and biological
diversity) is shown by co-ordination of work with the Central Africa
Forest Commission (COMIFAC) that has resulted in a regional ABS
strategy for COMIFAC countries. There is also an African Union strategic
guideline framework document for ABS activities.®" Several other
studies also describe the broader links between ABS, sustainable
development and the United Nations Sustainable Development
Goals.??33 The African Regional Intellectual Property Organization
(ARIPO) includes many (but not all) southern African countries, and
has also developed a framework document for ABS.2¥ However,
this is more of a statement of general principles rather than offering
member countries specific guidelines. The Swakopmund Protocol
on the Protection of Traditional Knowledge and Expressions of
Folklore,® which is also part of the African Regional Intellectual
Property Organization group, briefly mentions genetic resources
and traditional knowledge, but no details are given. Thus, there exist
regional-scale guidelines on both the Nagoya Protocol and ABS,
but these generally lack clear methodologies around community
engagement, and do not adequately define the scope of ABS.

To develop a better understanding of the extent to which
researchers, as ‘first responders, are engaging with the principles of
the Nagoya Protocol, this study analyses the peer-reviewed literature
that discusses or applies the principles of the Nagoya Protocol in
research contexts, with particular reference to Africa. This review
emphasises the strategies employed for genetic and biological
resource research and management, the role of stakeholders, local
communities and TKS, and the roles and limitations of governmental
institutions and practices in ABS. This approach is taken because
these elements are most relevant in a developing world context
where there are close and long-standing relationships between local
communities and their use of ecological resources, and which are
thus settings where the Nagoya Protocol has most relevance.®?

Methods

The present study presents and discusses the results of a literature
review undertaken using two academic search engines of the Web
of Knowledge (http://apps.webofknowledge.com/) and Scopus
(https://www.scopus.com/) in July 2022. The search term ‘Nagoya
Protocol’ was used in both instances. The results of this search are
examined with respect to the number of research articles published
over time, their geographical and thematic focus, and the country
of affiliation of authors. The results are discussed with specific
reference to research applications in Africa.

Results

Literature analysis

There is significant literature on the Nagoya Protocol internationally.
The search engine results identify 320 academic journal articles
using Web of Knowledge (with the earliest record from 2011), and
414 academic journal articles using Scopus (with the earliest record
from 2010) (Table 1). The relevant academic literature was then
accessed and analysed for this review. There is a general increase in
academic discussion of the Nagoya Protocol after it came into force
in 2014 (Table 1).

In terms of academic discipline, there has been most discussion of
the Nagoya Protocol in the context of plant science, in particular
with respect to plant genetics (Table 2). It is also notable that there
has been discussion of the legal and regulatory framework of the
Nagoya Protocol (Table 2), and with respect to engagement at a
national level with this framework through legislation as described
in the ABSCH. There is also extensive discussion in the literature on
the advantages, limitations, opportunities and policy gaps at the
national level, 239 although there is patchy information for many
African countries, and how these map on to other international
treaties and structures.?”! Concern in other academic disciplines
(Table 2) has focused mainly on implications of the Nagoya Protocol
for research activities and cross-border access to genetic materials
relevant to those disciplines, such as genetic data on marine
organismst®3” or in microbiology.?83%

Examination of the country of institutional affiliation of the article
authors is presented in Table 3. This indicates a clear dominance
by researchers in the developed world, in particular in Europe. This
may reflect the historical and colonial dominance of these countries
in work on plant genetics, ecology, biomedicine, microbiology and
biochemistry, but may also reflect the importance placed on the
Nagoya Protocol by researchers engaging with the export of biological
and genetic materials on a global scale, from field research sites in
biodiversity hotspots in South America, Africa and Asia. In terms
of authorship, only 50 out of 679 authors (7.36%) from the Web of
Knowledge database are from Africa (53 of 708 (7.48%) from Scopus).
Of those from Web of Knowledge, only 15 (30%) are from South Africa
(SA), with the next highest (6 (12%)) from Kenya. This figure belies
the important role of biological resources and biodiversity in Africa.
However, in total 18 (22%) African countries feature on the list of
author affiliations, from the 81 countries or territories that are listed
as author affiliations, in both databases.

Application of the Nagoya Protocol to specific
disciplines

The practical applications of the principles of the Nagoya Protocol to
different academic disciplines, and to research activities more generally,
have been examined in several studies, in particular in the fields of
microbiology and biomedicine. These studies show that the principles
of the Nagoya Protocol cannot be uncritically deployed across different
disciplines,?®! such as the nature or role of ABS as applied to the
development of pharmaceutic products.®4% Smith et al.** describe the
limitations of researchers being able to use certain genetic resources in
the field of microbiology. They demonstrate how the Nagoya Protocol
and other instruments might negatively influence the global research
landscape, directing research into certain countries while hindering
the development of research in others, according to the robustness
of national regulatory frameworks developed in compliance with
the Nagoya Protocol. There is also a lack of clarity in the relationship
between the Nagoya Protocol and the 1982 United Nations Convention
on the Law of the Sea for research into the marine environment, both
within and outside of national exclusive economic zones.**3*”! Open-
access genetic libraries have been proposed as one way to increase
co-operation between researchers and countries, particularly in the
field of medical bioprospecting.*"” Other work has emphasised the
application of the Nagoya Protocol towards developing stakeholder
rights and ABS.12842
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Table 1. Numbers of academic journal articles that discuss
the Nagoya Protocol from Web of Knowledge and Scopus

(accessed 7 July 2022)

Year Web of Knowledge Scopus
2022 (to date) 15 23
2021 67 56
2020 50 52
2019 47 43
2018 35 49
2017 32 38
2016 21 30
2015 19 28
2014 17 31
2013 9 44
2012 3 7
2011 5 10
2010 0 3
Total 320 414

Table 2. Top 10 listing of subject areas of academic
journal articles from the Web of Knowledge search engine
(accessed 7 July 2022) that discuss the Nagoya Protocol*

Subject area

Articles, n

Plant Science
Law

Environmental Studies
Biotechnology and Applied Microbiology

Zoology
Ecology

Environmental Sciences
Pharmacology/Pharmacy
Biodiversity Conservation
Chemistry - Medical
(Other subject areas)

Total

59
41
36
27
25
23
22
22
21
20
24
320

*Scopus is not considered here because it does not classify subject areas in the same
way as Web of Knowledge, but only under broad categories such as Social Science, or

Medicine.

Table 3. Top 10 countries of affiliation of authors of

academic journal articles that discuss the Nagoya

Protocol, from Web of Knowledge and Scopus (accessed

7 July 2022)*

Country

Web of Knowledge articles, n Scopus articles, n

UK

USA
Germany
France
Australia
Belgium
Spain
Netherlands
Brazil
Switzerland
(Others)
Total

*The modal class in both instances is in bold.

68
55
52
51
37
31
24
22
22
19
298
679

59
52
60
32
40
39
18
22
19
24
343
708

A critique of the Nagoya Protocol and approaches
to stakeholder engagement

A key element of the Nagoya Protocol, as emphasised in the ABS,
is active and collaborative engagement with different stakeholder
groups, including indigenous communities. However, the definition
of who stakeholders are, and who indigenous communities are, is
controversial and multifaceted.***! Some national reports for some
African countries, as given in the ABSCH, state incorrectly that no
indigenous communities are present. The degree of stakeholder
engagement may also reflect how vocal certain groups are, and that
the voices of some indigenous communities may be muted or ignored
altogether.®

Such issues with respect to TKS and the Nagoya Protocol may pose
problems for (i) how genetic and biological research activities are
managed in individual countries; and (i) how these management
frameworks then feed into ABS.'*'*#" A narrative on the Nagoya
Protocol negotiation process highlights the disparate viewpoints taken
by different actors, and the precise role and meaning of ABS.*
This highlights the contested, multifaceted and contextual nature of
ABS. The broader role of TKS with respect to distributive and social
justice is a globally relevant issue, and is based on community use
of ecosystem properties and services.*®*! One key element is the
challenge of formalising the dynamics of traditional, informal and
vernacular cultural systems because these are the means by which
indigenous communities have historically made use of genetic and
biological resources.?”? Formalising these relationships with national
governments and with other stakeholder agencies is necessary before
all stakeholders, collectively, can work towards agreeing ABS and
achieving conformity with the Nagoya Protocol.*!

It is notable that establishing a robust framework for developing
collaborative partnerships and management of research data is
lacking in many countries, and there is still a lack of communication
between relevant stakeholders.®®>" An exception is a study by
Rakotondrabe and Girard,”! who showed how local biocultural
community protocols, as a framework for articulating the viewpoints
of local communities in ABS negotiations, have been successfully
deployed in Madagascar. Several studies have also examined
stakeholder relationships from a top-down approach, and discussed
the disconnect between the requirements of the Nagoya Protocol
and applying these requirements to the varying needs of different
indigenous communities, who should not be considered as a
homogeneous global group.'" There are also inconsistencies with
the 2007 United Nations Declaration on the Rights of Indigenous
Peoples, which talks about the role of customary laws and the
importance of self-determination, but not about the nature of
data sharing or its legal implications, including ABS and IP. Several
studies have discussed potential ways to move forward on these
issues, including establishing IP protocols for biological resources'*
and informed consent strategies for ethnobotanical research,®%>
but these ideas are still not well developed in the literature and
require inputs from many different disciplinary perspectives (legal,
ecological, ethnographic, biomedical, linguistic).

Benefits sharing

The meaning and conceptual basis of ‘benefits’is problematic because
benefits may vary from short to long term, direct and indirect, and
for both people (individuals, communities, nation states) and the
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environment (climate, biodiversity, water quality, etc.). The identification
within the Nagoya Protocol of monetary and non-monetary benefits is
one way of classifying benefits,* but it may not be the only or best way
since it does not explicitly refer to, for example, aspects of community
cohesion, well-being or environmental impacts.?*¥ This contested
nature of ‘benefits’ therefore means that they should be considered in
several different ways, which has not been done with respect to ABS
and the Nagoya Protocol and is, indeed, difficult to formalise in written
agreements. This is because the Nagoya Protocol deals with benefits in
only a limited sense, and is specifically related to the transfer of data on
genetic and biological materials.""” Other potential long-term, indirect
or non-material benefits are not considered, or lie outside the scope of
the Nagoya Protocol, and thus are often not considered as an element
of ABS. Additionally, by definition, confirmation of benefits can only
be undertaken in hindsight, and in some cases proposed benefits
may not materialise, while other unforeseen benefits or drawbacks
may arise. The peer-reviewed literature on ABS focuses mainly on the
administrative procedures for data sharing?65%¢ and not the real,
lived experiences of these stakeholders or their recognition of ABS,
especially by local communities.”!

A comparison of benefit-sharing mechanisms employed by different
countries shows that substantial disagreement exists on the definition
and scope of ABS, whereas there is much more agreement on issues
such as capacity building and technology transfer.5”5% |t is also noted
that many African countries have benefit-sharing mechanisms in place,
but sometimes these are without the national legislative framework
to legally guide such activities.*>¢ Studies with different stakeholders
also reveal variable levels of understanding or expectations of benefit
sharing.k%¢'%2 |n addition, different disciplines may have different
requirements for ABS, and this might limit the extent to which
the Nagoya Protocol can apply in all situations.[©%6364 | jkewise,
Smith et al."® identified inconsistencies between the Nagoya Protocol
and EU Regulation No. 511/2014 on ABS that may have implications
for cross-country data sharing in international projects. These studies
highlight that thereis no single solution for reconciling the requirements
of the Nagoya Protocol with national legal and regulatory frameworks
while also ensuring that ABS is done systematically, equitably, and with
reference to ensuring openness and appropriate P55

Discussion

Limitations of the Nagoya Protocol

Studies highlight that international research collaborations, in
particular through the exchange or transfer of biological and
genetic materials, may at least initially be hindered by the
requirements of the Nagoya Protocol.” Regulations for biosafety
and biosecurity (highlighted by the present context of COVID-19)
have been flagged as a major positive outcome of applying
the Nagoya Protocol,®®*” but most of the literature highlights
discipline-specific problems with the Nagoya Protocol rather than
its advantages. Key issues include the role of different institutions
nationally and internationally. This is because some regulatory
frameworks and national legislation predate the Nagoya Protocol®?
and thus there may be multiple contexts in which biological
and genetic resources are used and managed.?'%°%l |ndeed, the
conceptual basis for the identification of biological and genetic
resources is multifaceted because of the varied ways in which these
resources can be used by different communities.® However, it is

notable that the Nagoya Protocol specifically discusses genetic and
biological resources only, and the wider agroecosystem context is
missing, and areas of overlap or thematic gaps between the Nagoya
Protocol and other existing research and regulatory frameworks
are not well articulated.?'”” These are key limitations in the ways in
which the Nagoya Protocol has been developed, and the potential
for individual countries to adopt the principles of the Protocol
while also adapting these principles to their existing laws," or
the practical needs of researchers in different disciplines in their
countries.”

Applications to Africa

The presence of African researchers and decision-makers in ABS
activities, including the Nagoya Protocol, is significantly less than
that from other regions (Table 3).'¥ Therefore, it can be said that
African voices are less influential in shaping international debates on
ABS despite the importance of genetic and biological resources for
indigenous communities in Africa. Deplazes-Zemp et al.”? describe how
inequalities in the development and application of Nagoya Protocol
negotiations could negatively impact on the global south, enhancing
such inequalities. This may be particularly the case concerning African
genetic resources, where bioprospecting and biotrading are important
issues that have implications for legitimate and equitable ABS, but
also where indigenous communities may not be involved as equal
partners in decision-making and management.®®’3 One example of
the involvement of indigenous communities in ABS is the Rooibos
Benefit Sharing Agreement signed by the San, Khoi and the SA
rooibos producers’ industry in 2019.74 This agreement, which arose
out of nine years of negotiations between these stakeholders,
is a good example of how the principles of the Nagoya Protocol
can be applied to a specific industry and involving the relevant
stakeholders, with reference to IP, social and distributive justice, and
sustainability."¥ This shows how different stakeholders in an African
context can work collaboratively towards an equitable solution for
producers, communities, industry and researchers alike.”

Exploitation of environmental resources and the
global commons

Air, water, soils and vegetation can be considered as global
commons, and thus are key resources that governments should
collaboratively manage and steward for future generations, both
locally and globally.'%275771 Several studies have examined the
uneasy relationship between the local and global contexts of
resource management and stewardship.?%¢® These studies recognise
that policies towards resource management may be contradictory
and geopoliticised, and include international law, access, IP and
state sovereignty. For example, environmental decision-making is
based on national-scale priorities, and non-co-operation between
individual countries can lead to overproduction, overconsumption
and overpollution.”® Game theory has been used to consider
the likelihood of successful intergovernmental environmental
negotiations,?’8 and this has implications for the potential success
of Nagoya Protocol-framed negotiations between individual
countries. There have also been studies that explicitly consider the
global commons of genomic resources, focusing in particular on
the development of methodologies for data sharing.>>%7% These
approaches range from self-regulation by data holders®” to collective
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decision-making,””? to market-driven trading mechanisms,”* to
hybrid commons and private regulation of different resource
types.’® These different approaches may be useful with respect to
the management of biological and genetic resources.

Conclusions

The Nagoya Protocol offers a consistent and globally applicable
framework for ABS, and is particularly significant for regions such
as Africa where local communities have a close socioeconomic
and cultural relationship with environmental resources, including
ecosystems and biodiversity. Despite these opportunities, there are
variable degrees of engagement and compliance with the Nagoya
Protocol at the national level, both in Africa and globally, and this is a
significant limitation to how these principles can be appliedin practice.
Key future developments with respect to Africa should include:
(i) ensuring the compliance of national legislation and governance
policies with the Nagoya Protocol; (ii) national and international
research and industry applications to work in partnership with local
communities, as co-collaborators and as change agents; (iii) working
with stakeholders in recognising and negotiating ABS; (iv) viewing
such partnerships as a means of increasing community resilience and
protecting TKS; and (v) recognising the relationship of the Nagoya
Protocol to wider issues such as the Sustainable Development Goals.
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