
We are facing a global 
biodiversity crisis. Climate and 
land-use change are causing 

species decline and extinction at a faster 
rate than ever before, while threatening 
ecosystem health and potentially the 
future of humanity. Meanwhile, the human 
population continues to grow, marching 
toward a predicted peak of nearly 11 
billion people by the end of this century.

INTERNATIONAL AGREEMENTS 
TO SLOW BIODIVERSITY LOSS
The United Nations’ Convention on 
Biological Diversity (CBD) came into force 
in 1993, acknowledging that protecting 
biodiversity is not just about ensuring the 
future of plants, animals, and microbes 
but is essential to secure the food, 
shelter, clean air, drinkable water, and the 
healthy environment on which human 
life depends. The CBD aims to provide a 
framework for using ecosystems, species, 
and components of organisms for the 
benefit of humanity while protecting 

biological diversity. To this end, it has 
three main ambitions: 1) the conservation 
of biological diversity, 2) the sustainable 
use of its components, and 3) the fair and 
equitable sharing of benefits arising from 
its use (see Figure 1).

ACCESS AND BENEFIT-
SHARING – WHAT IS IT? 
The CBD recognises that countries have a 
sovereign right to control the use of their 
so-called ‘genetic resources’ – biological 
material which can be used for research, 
product development (R&D), biotrade, 
or other purposes. Prospective users of 
these genetic resources must first obtain 
informed consent and make agreements 
with the providers (country and/or 
indigenous people) of the material to 
ensure benefits arising from such use are 
shared back fairly to the provider. These 
benefits can be multi-faceted, and can be 
monetary or non-monetary. They might 
come through innovation and economic 
development in a range of sectors such 
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The Nagoya Protocol on 
Access and Benefit Sharing 
(ABS) provides a framework 
for the fair and equitable 
sharing of benefits associated 
with accessing and using 
biological materials. Despite 
coming into force in 2014, 
many academic and commercial 
users of these resources have 
never heard of the Protocol 
and remain unaware of the 
obligations arising from its 
implementation. A team of 
academic and legal experts 
from DSM Nutritional Products 
Ltd, the Leibniz Institute DSMZ, 
and ABS International BV aims 
to improve awareness and 
understanding of ABS, which 
should ultimately contribute 
to the conservation and 
sustainable use of biodiversity.

as food, medicines, and cosmetics. Or 
benefits could be through restoration 
and safeguarding of ecosystems and 
endangered species, through training and 
scientific exchange, or through payment 
of a fee or royalties. This concept is known 
as ‘access and benefit sharing’ (ABS) and 
applies to both academic research and 
commercial research and development. 
In its broadest sense, ABS is intended to 
incentivise conservation and sustainable 
use by increasing the economic 
attractiveness of protecting biodiversity.

In 2010, a supplementary agreement 
called the Nagoya 
Protocol (on Access to 
Genetic Resources and 
the Fair and Equitable 
Sharing of Benefits 
Arising from their 
Utilization) was adopted. 
It provides a more 
detailed framework 
to support fair and 

equitable benefit-sharing and includes 
provisions on use of traditional knowledge 
in research and development with, and 
commercial exploitation of, genetic 
resources. It came into force in 2014.

Countries decide who can access 
genetic resources, for what purpose, 
and under what conditions. National 
ABS laws stipulate the legal obligations 
of all users of genetic resources around 
the world and the potential sanctions 
for violations of the terms of use. People 
who violate these ABS rules may be 
fined or even imprisoned. 

To ensure that other countries’ national 
laws are followed, parties to the Nagoya 
Protocol are obliged to implement 
compliance obligations. In the European 
Union, these are set out in Regulation 

(EU) No 511/2014. EU Member 
states check whether users 
comply with ABS obligations 
and keep records of their ABS 
documentation. Infringements 
of the EU Regulation are 

addressed with ‘effective, proportionate, 
and dissuasive penalties’ decided upon 
by the Member States.

There is also a potential for reputational 
damage for individuals and organisations, 
or a risk of retraction of scientific 
publications, arising from non-
compliance with ABS rules and the 
associated compliance obligations. It is 
therefore critical for both ethical and legal 
reasons that both providers and users 
of genetic resources are fully aware of 
their obligations.

ABS experts Dr Markus Wyss from DSM 
Nutritional Products Ltd, Dr Amber 
Hartman Scholz and Elizabeth Karger from 
the Leibniz Institute DSMZ, and Dominic 
Muyldermans from ABS International 
BV emphasise the need to increase 
user awareness of legal obligations 
surrounding the use of biological 
resources, and highlight challenges with 
the current ABS regime.

CHALLENGES FOR R&D
A key challenge for users is that countries 
interpret and implement the CBD and 
the Nagoya Protocol in different ways. 
While some countries do not impose 
any obligations on users accessing 
genetic resources for R&D, others have 
stringent conditions that make it difficult 
or impossible to obtain material for 
research. Furthermore, ABS legislation 
has many grey areas (complex technical 
legal considerations), which leaves 
users confused about when and how 
it may apply to them and what they 

need to do. Sometimes 
it is even impossible to 
get information from 
national authorities about 
ABS requirements.

This diversity of challenges 
and legal uncertainty can be 
a barrier to R&D rather than 
an enabler, let alone being 

Many current and potential users 
of biodiversity information, including 

researchers from both academia 
and industry, have not heard 

of the Nagoya Protocol.
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Figure 1. The ABC of the Nagoya Protocol 
are Access, Benefit Sharing, and Compliance. 
While ABS is subject to national sovereignty 
(ie, each country can define its own national 
ABS legislation), the monitoring of compliance is 
more harmonised across the globe, with the ABS 
Clearing House serving as a central repository of 
all relevant information.
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Figure 2. Short decision-tree for researchers to determine whether they need and how best they 
can comply with ABS and compliance obligations (adapted from www.nagoyaprotocol-hub.de).

Even if the country has signed the Nagoya Protocol, 
you can leave the ABS world if there are no national ABS laws.

Keep a record about why ABS does not apply!

Remember to comply 
with other laws, eg, 
nature protection laws

Comply with your ABS permit. If you 
don’t, you could be sanctioned by 
the country where the material came 
from or by a country that imposes 
additional compliance obligations. 
You also have to comply with your 
benefit-sharing agreement!

There are two parts to the ABS 
world. The first part is made up of the law 

regulating access and requiring benefit-
sharing in the country where the material 
originally comes from. The second part is 
made up of the compliance laws in the 
country where you are active.

The ABS process 
is different in every 

country (see Figure 
1). You may need a 
permit and to sign 
a benefit-sharing 
agreement. Sometimes 
there are simplified 
processes for academic 
researchers. The 
process could be much 
easier than it looks at 
first!
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Check where 
the material comes 
from. Does that 
country have 
ABS laws?

Check whether these 
laws apply to you!2

Does the ABS law cover 
your material?

Does the ABS law cover 
when you got the material?

Does the ABS law 
cover what you are doing 

with the material?

Once you have fulfilled the 
requirements in the country 
where the material comes 
from, you can start your 
research.
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Personal Response
What steps would you advise users to take to 
improve their understanding of and compliance 
with the Nagoya Protocol and ABS legislation? 

  Do not feel overwhelmed by the sheer 
complexity of ABS legislation. Simply get started, 
using a step-by-step and risk-based approach. 
Integrate ABS compliance in the relevant internal 
processes (eg, governance, training, or sourcing of 
biological materials). Identify and map the activities 
and biological materials in your operations that might 
be subject to ABS. Identify the provider countries 
with relevant ABS legislation, remembering that 
some countries have no ABS requirements, which 
will reduce the complexity of the task. Obtain 
permits and enter into agreements as required. 
Proper documentation is key, as is the exchange 
of ABS-relevant information with R&D partners, 
suppliers, customers, and potentially authorities. 
For further guidance how best to navigate the 
ABS universe, useful resources are available, eg, 
www.nagoyaprotocol-hub.de/ (see Figure 2) or 
www.abs-biotrade.info/resources/#c2472. 

Michiels, F, Feiter, U, Paquin-Jaloux, S, et al, (2022) Facing the 
harsh reality of access and benefit sharing (ABS) legislation: an 
industry perspective. Sustainability, 14(1), 277. doi.org/10.3390/
su14010277

Overmann, J, Scholz, AH, (2017) Microbiological research under 
the Nagoya Protocol: facts and fiction. Trends in Microbiology, 
25(2), 85–88. doi.org/10.1016/j.tim.2016.11.001 

Sara, R, Wyss, M, Custers, R, et al, (2022) A need for recalibrating 
access and benefit sharing: how best to improve conservation, 
sustainable use of biodiversity, and equitable benefit sharing in a 
mutually reinforcing manner? EMBO Reports, 23(2), e53973. doi.
org/10.15252/embr.202153973 

Scholz, AH, Freitag, J, Lyal, C, et al, (2022) Multilateral 
benefit-sharing from digital sequence information will 
support both science and biodiversity conservation. Nature 
Communications,13(1), 1086. doi.org/10.1038/s41467-022-
28594-0 

Convention on Biological Diversity (cbd.int)

European Commission, Environment DG - ABS (europa.eu)

References

Address

Amber Hartman Scholz & Elizabeth Karger
Leibniz-Institut DSMZ German Collection 
of Microorganisms and Cell Cultures, 
Inhoffenstraße 7B, 38124 Braunschweig, 
Germany

Dominic Muyldermans

ABS-International BV, Kortrijksesteenweg 
127, 9830 Sint-Martens Latem, Belgium

Markus Wyss
DSM Nutritional Products Ltd, Wurmisweg 
576, CH-4303 Kaiseraugst, Switzerland

Bio 
Dr Amber Hartman Scholz is head of the 
Science Policy Team and deputy to the 
director at the Leibniz Institute DSMZ, a 
Registered Collection, in Braunschweig, 
Germany. She is an expert in access 
and benefit sharing (ABS) including 
digital sequence information (DSI), the 
Nagoya Protocol, and the Convention on 
Biological Diversity.

Elizabeth Karger is an Australian lawyer and 
an expert on the Nagoya Protocol and ABS. 
She is based at the Leibniz Institute DSMZ-
German Collection of Microorganisms 
and Cell Cultures where she manages the 
German Nagoya Protocol HuB.

Dominic Muyldermans is a Belgian lawyer 
and an expert on the Nagoya Protocol 
and ABS, including DSI. He is senior legal 
adviser to ABSint – a multidisciplinary 
consultancy company on ABS, and 
CropLife International. He chairs the 
DSI team of the International Chamber 
of Commerce.

Markus Wyss is Director of Biosafety in 
the Regulatory Affairs department of DSM 
Nutritional Products Ltd and in charge 
of DSM’s compliance with the Nagoya 
Protocol and ABS legislation. Since 
2019, Markus has been chair of the ABS 
Task Force of the International Chamber 
of Commerce.

Detail

Markus Wyss, Amber Hartman Scholz, Elizabeth Karger, and Dominic Muyldermans aim to raise awareness of the Nagoya Protocol 
and help academic and commercial users of biological material to understand their obligations arising from ABS legislation.

Research Objectives
pandemic. The Parties to the CBD are 
currently negotiating whether benefit-
sharing should extend to DSI and if so, 
in what way. Some, often biodiversity-
rich, countries argue that open access 
to DSI is not conducive to equitable 
sharing of benefits and they will not 
agree to setting new global biodiversity 
goals under the CBD without seeing 
benefit-sharing obligations for DSI. 
Other countries argue that open access 
to DSI is critical to fulfilling the goals of 
the CBD. It’s a conundrum that is yet 
to be resolved but a solution is needed 
before the legal uncertainty described 
above is further exacerbated by national 
ABS laws on the use of DSI. Scholz et al 
(2022), for example, propose that only 
a multilateral framework would work 
for DSI benefit-sharing, while Sara et al 
(2022) call for a complete overhaul of 
the approach to ABS.

UNINTENDED CONSEQUENCES
Wyss and the team believe the 

complexity surrounding 
ABS is not well 
understood by 
providers and users 
alike. The unintended 
consequences of this 
complexity neither 
support research nor 
conservation and 

sustainable use of biodiversity. This in 
turn is a serious barrier to sustainable 
development. While it may be daunting, 
users of biodiversity must equip 
themselves with a better understanding 
of their obligations arising from the 
implementation of the Nagoya Protocol 
and how to comply with them if they 
are to successfully navigate ABS 
and share benefits.

may be bound to ABS obligations. For 
instance, some countries make use of 
their sovereign rights to also subject 
biotrade to benefit sharing obligations, 
independently of whether ‘utilisation’ 
was involved (see Table 1). In addition, 
if a material is purchased from a 
supplier, the supplier may have done 
R&D on the genetic resources involved, 
triggering ABS obligations which may 
extend also to all subsequent users 
of the material. To stay abreast of all 
potential obligations, diligent exchange 
of relevant information along the entire 
innovation chain as well as commercial 
supply chains is therefore crucial.  

IMPLICATIONS FOR 
DIGITAL BIOLOGICAL DATA
DNA sequencing and the creation 
of open access databases have 
revolutionised the fields of biological 
research, creating global resources 
used in research and development. 
Digital sequence information (DSI – an 

undefined political term used in the 
CBD for sequence and potentially other 
types of molecular data) is essential for 
scientific advances, eg, in medicine, 
food security, green energy production, 
and the protection of biodiversity. A 
good example is how free and open 
access to viral sequences enabled 
the rapid development of diagnostic 
tests and vaccines for the SARS-CoV-2 

supportive of biodiversity conservation. 
The situation is exacerbated by the fact 
that many users, including researchers 
from both academia and industry, have 
not heard of the Nagoya Protocol and 
national ABS laws. Those that have are 
often not fully aware of what it means 
for them or that non-compliance can 
be sanctioned. Other users are put off 
research altogether by the potential 
complexity of gaining access to material 
and might decide to only work with 
biological resources from countries 
without restrictions.

This creates a huge challenge for 
the future of scientific research and 
innovation. Research and product 
development can take many years, 
many partners, and resources from many 
countries. Researchers are faced with 
tough choices. Should they narrow or 
adapt their research focus to simplify 
the legal complexity? Or should they 
risk pursuing multiple benefit-sharing 
agreements at once 
with no guarantee 
they will get access 
to the material they 
need or whether 
they have full 
legal certainty? 

ADDITIONAL 
CHALLENGES 
FOR COMMERCIAL USERS
While in both the Nagoya Protocol and 
the EU ABS Regulation, ‘utilisation’ – ie, 
to perform R&D on the genetic and/
or biochemical composition of genetic 
resources – is stipulated to be the trigger 
of ABS or compliance obligations, it is 
important for commercial users to realise 
that any use of biological materials 

Penalties for non-compliance include 
fines and even imprisonment. 

Reputational damage for individuals 
and organisations is also a major risk.
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Table 1. Short outline of the main differences in scope between the Nagoya Protocol and the EU ABS Regulation on one hand, vs. national ABS laws on 
the other hand. It is important for users to realise that national ABS laws may have a broader scope and be considerably more demanding than what is 
stipulated in the Nagoya Protocol.

Nagoya Protocol
EU ABS Regulation 511/2014 National ABS Laws

Material scope ‘Utilisation of genetic resources’ = conduct research and 
development on the genetic and/or biochemical composition 
of genetic resources

‘Genetic resources’ means genetic material of actual or 
potential value

‘Genetic material’ means any material of plant, animal, 
microbial, or other origin containing functional units of heredity

At the discretion of each 
individual country

Broader scope of obligations: for 
instance, ‘derivatives’, ‘digital sequence 
information’, or biotrade (without 
utilization) are in the scope of some 
national ABS laws 

Temporal scope Utilisation at or after 12 October 2014 Certain countries have national laws which 
predate 12 October 2014
Retroactive obligations in some countries 
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