ENVIRONMENTAL Poricy AND Law, 46/3-4 (2010)

227

energy will rise. To ensure that nature can continue to
support our wellbeing, legitimate and efficient governance
mechanisms are essential, to endeavour to promote the
continued sustainable use of natural resources.

As shown in this article, new ICTs can contribute to
closing global governance gaps, in particular by making
information accessible and by reducing the democratic
deficit of some global decision-making mechanisms.
Although global governance mechanisms will probably
remain diverse and plural with no centralised institution
of solid authority, new ICTs do offer the possibility to
improve consensus-building mechanisms and include all
relevant stakcholders in the decision-making process. In
this sense, IUCN is at the forefront of future
transformations with a unique multi-stakeholder decision-
making process.
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Recently, some have raised expectations regarding
the Nagoya Protocol on Access to Genetic Resources and
the Fair and Equitable Sharing of Benefits Arising from
their Utilization to the Convention on Biological
Diversity (NP) (2010). They have claimed that, by
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agreeing and ratifying the NP and enabling its entry into
force in October 2014, countries have begun to bring
access and benefit sharing (ABS) closer to becoming a
functional measure for equitable sharing of biodiversity-
related benefits and responsibilities, while making funds
available for conservation and sustainable use. What is
still relatively unexplored is the mechanism for linking
each particular genetic resource with the product or
process purportedly created utilising that resource, that
eventually generates the benefits to be shared. The term
“genetic resources”, as used in the NP and the Convention
on Biological Diversity (CBD), is the starting point for
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this discussion. The benefit-related provision of the CBD
and NP both refer to utilisation of genetic resources as
the most important trigger for benefit sharing.

Despite the progress made in the NP, however, there
are still open questions that need to be resolved before
private enterprises can be effectively and legally bound
to explore and utilise natural diversity in a manner that
benefits all, including sharing a part of their earnings
from genetic resources with the providers of such
resources.! These questions were left open by the CBD
and NP, and thus have to be resolved at the domestic
scale, i.e., through national implementation and in private
ABS contracts. Indeed, the NP presupposes that all
countries, both user and provider, will adopt national
implementing legislation or at least a national policy
regulating access to genetic resources.? The authors
argue that such national measures are essential, due to
the difficulties involved in specifying triggers for benefit
sharing and turning them into concrete, contractually
binding language. Specifically, there is a need to clarify
the relationship between each genetic resource and the
product, process or service derived through its utilisation,
which creates an economic benefit.

ABS is based on a somewhat unrealistic model,
which assumes that access to one specific genetic
resource leads to the utilisation of that specific resource
in a specific way, which in turn creates specific
quantifiable benefits that will be shared with its provider.
This article discusses the nature and strength of the
linkage between the genetic resource and whatever
product, process or service is derived from or produced
through utilisation of the resource. It focuses on two key
questions: “What linkage between genetic resource and
product is required to trigger a Dbenefit-sharing
obligation?” and “How can this linkage be evaluated,
quantified and applied in a manner that creates a
predictable and reasonable benefit-sharing element
within the ABS regime?”

These topics have recently engendered practical
concerns for the authors of this paper, while working
together in the interdisciplinary research project
“NorZymeD” which aims to develop new and improved
hydrolytic enzymes for blue and green biorefining
industries. Figure 1 shows a possible route from genetic
resources to product in this project, illustrating the
potential complexity of the value-creating chain and the
long pathway that runs from a genetic resource to a
product.

In 2013, the Norwegian government circulated a
proposal for a new ABS administrative regulation in
which a benefit-sharing obligation for access to and
utilisation of Norwegian genetic material was described
in detail. This draft regulation was not, however,
sufficiently detailed to handle practical situations such as
those shown in Figure 1. The present paper uses this
particular research and development project as its point
of departure for a broader analysis of the legal situation
of ABS. Its goal is to demonstrate how to understand,
develop and, eventually, quantify the link between
genetic resources and the products from which benefits

are expected to be shared with the country providing
access to its genetic material. This is a critical issue since
it defines the functional trigger of the obligation to share
benefits. In addition to being crucial for ABS under the
CBD, exploring this link is also of interest for
implementation of the International Treaty on Plant
Genetic Resources for Food and Agriculture (ITPGRFA)
and the World Health Organization’s system for exchange
of influenza viruses with pandemic potential. When a
private party enters into a contract with a country or an
indigenous or local community, clarification of the
triggers for the benefit-sharing obligation is an essential
element. Existing contractual practice or background law
do not currently clarify these issues. Accordingly, the
issue is of quite general importance and, as will be clear
in what follows, of considerable complexity. The many
bioprospecting and biotechnology cases with relevance
to ABS legislation demonstrate the continuing existence
of a large number of gaps in this element of the ABS
system. While examining the case of NorZymeD in
detail, the authors will also comment on the extent to
which the aspects and implications discussed are more
generally relevant.

The Simple Story: One Product Harvested

from One Genetic Resource

ABS is often wunderstood as a relatively
straightforward rclationship between a particular
genetic resource, sometimes understood as a particular
biological sample, which is used to develop a particular
product. Norwegian regulatory discourse provides a
striking example of this view and its implications. The
Norwegian regulatory proposal of 2013 cited the story
of a fungus called Tolypocladium inflatum, which was
found in 1969, identified and used to develop the drug
Cyclosporine A3 — an immunosuppressant used to
prevent the body from rejecting a transplanted organ.
In this much discussed case, a Swiss researcher took
soil samples on the Hardangervidda (a mountain plateau
in central Southern Norway), brought them back to the
laboratory in Switzerland, and developed a new
blockbuster drug (Sandimmun — a commercial name for
Cyclosporine A) that has created revenues of
approximately US$ 1 billion/year for Sandoz and later
Novartis.* Cyclosporine A is a natural product of 7.
inflatum and as such can be harvested directly from the
fungal culture. The drug is still produced in this way
and not by chemical synthesis. As late as in 2000 (and
possibly still) the originally collected culture from the
Hardangervidda soil sample was still being used. Thus,
this example rather clearly supports the perception of
one genetic resource/sample leading directly to one
chemical product that can be sold as one blockbuster
drug, producing identifiable benefits.

This story played a prominent role in the understanding
of genetic resources in Norway and is described in detail
in the draft regulation. The use of such examples,
however, is ambiguous, and there may be a tension
between this story’s simplicity and its representativity.
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While comparable situations may arise, such as vaccine
development,’ the majority of genctic-based innovation
cases unfold in a more complex manner.

Sectors and business models involving the utilisation
of genetic material differ. There are a number of far more
indirect, complicated and complex ways of using genetic
material. As an example, one might ask how the
Cyclosporine A case would be affected if Sandoz/
Novartis were to market a synthetic variant of the drug,
developed after years of research and large investments,
based on their identification of the compound in the
fungus from Hardangervidda?

The Norwegian draft regulation cites The Economics
of Ecosystems and Biodiversity (also known as the TEEB
report) to support its statement that the pharmaceutical
sector has an estimated annual value of US$ 600 billion
of which 25-50 percent is based on genetic resources.®
Although the value chain may in some cases be difficult
to trace, that in itself is not an argument against sharing
benefits from the utilisation of genetic resources and
sharing responsibilities for maintaining biodiversity.

This article explores enzyme development for
advanced biorefining as an alternative model for
exploring the genetic resources-product link — a model
that is much more complex than the example of
Cyclosporine A. In the following section, we provide a
theoretical discussion of practical situations as well as
the biotechnology project NorZymeD as an illustration
of the difference between it and the Cyclosporine A
example.

How is Value Created in and Added to a

Biotechnological Product?

To those companies and institutions engaged in the
science of drug development and other fields of
biotechnology,  bioprospecting  represents  both
opportunity and risk. The opportunities lie in the
undiscovered diversity of biological functions and
chemical structures that can be utilised for new products
and services. The risks are several. Promising discoveries
and their successful utilisation at an industrial scale are
uncertain and infrequent. Commercial success depends
on (large) investments in research and development,
issues of property rights, market competition, profit
margins and lately also ABS schemes. In the scientific
debate, one will find optimistic as well pessimistic
perspectives on bioprospecting, the latter arguing that
combinatorial chemistry and, in the case of enzymes,
high-throughput enzyme engineering, offer equally
promising or better alternatives.” One way to pursue this
debate is to ask how value is created in and added to a
biotechnological product; what steps are (or may be)
taken; and what kind of capital is invested in the process
(natural capital including genetic resources, infrastructure,
labour power and prior knowledge). Our main example
concerns development of new and/or improved hydrolytic
enzymes for improved bioprocessing of lignocellulosic
biomasses such as wood and by-products from the fish
industry.

One line of work is the development of new candidate
enzymes. This may be done in different ways and by
different actors. Often academic and public institutions
take the first steps — collecting, describing, systematising,
screening for bioactive compounds and undertaking bio-
assays to promote commercial use of the material.® For
the purpose of clarity, we provide three utilisation
paradigms below, to which we shall return several times
in the course of our analysis:

A) Optimising known enzymes into candidates. One
may begin with known enzymes (e.g., those in
current usc) and try to change their molecular
structure, with the aim of optimisation (improving
their functional properties). The work, laboratory
infrastructure and scientific knowledge necessary in
order to imagine and identify promising changes,
and to design a rational optimisation strategy, can
be done without any input of new genetic resources.
Publicly available information (see below) may
sometimes be useful in this work. For example, it
may use known typical sequence features of
enzymes produced by organisms living under
extreme conditions. One question is whether this
known enzyme in current use is still linked to a
genetic resource in a manner that would trigger
benefit sharing.

B) Searching for candidates in libraries. One may
scarch in the large publicly available librarics of
known genes and enzymes. These libraries carry
information on structure and, to some degree, on
biological function that is either known or postulated
on the basis of structural similarity. This requires
work and the scientific knowledge necessary to be
able to utilise the information in the libraries. For
the libraries, again a similar question is how the
information on structure and biological function are
linked to a genetic resource in a manner triggering
benefit sharing.

C) Prospecting for candidates. One may perform
bioprospecting in order to discover new candidates.
This requires knowledge and work to devise a search
strategy, and knowledge, work and infrastructure to
perform the searches. For instance, in the case of
NorZymeD, scientific knowledge led to a search for
genetic resources at high-temperature vents in deep
oceans. Searches of this sort require large investments
in work, equipment and infrastructure. If new genetic
resources are found, they enter the process as natural
capital. For material found in the wild, the origin is
more direct; however, it can become problematic to
trace the link back to such material after several
steps of research and development.

Paradigms A, B and C are neither mutually exclusive
nor independent. Because of the risks and uncertainties
involved in each, a rational strategy for enzyme
development may be to combine all three. For instance,
new knowledge about existing enzymes (A and B) may
refine the bioprospecting strategy (C), increasing its
chances of success. Conversely, characterisation of the
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structure and functions of hitherto unknown enzymes
(new genetic resources) may lead to a refinement of
strategies A and B. One pertinent question is whether a
genetic resource has been “utilised” if its scientific
characterisation contributed to an improved search
strategy by which new product candidates were found in
existing enzyme libraries. Furthermore, one needs to ask
how the contribution of the genetic resource to the added
value of a product depends on the size of the contribution
of the other, co-existing and coordinated components of
the overall search strategy.

The manner in which the resource is used may also
vary. In the case of Cyclosporine A, the substance can
be taken directly from the fungus to the final product
(after a process of chemical separation). In other
situations, however, there may be non-trivial research
and development tasks involved along the path to a final
product, and the amino acid sequence, spatial structure
and/or the functional properties of the final enzyme may
be quite different from the original enzyme candidate(s).
Such tasks also require their own work, knowledge and
infrastructure.

When dealing with enzymes, however, the situation
becomes more complicated. One particularly difficult
question is how much an enzyme must be modified, by
truncation, fusing to another protein or, most commonly,
by one or more changes in the protein sequence, before
it is no longer reasonable to say that it is still the same,
albeit modified, enzyme. Notably, such modifications are
often essential in developing a promising lead enzyme
into an industrially applicable biocatalyst, so that both
the original enzyme candidate and the modifications are
necessary conditions for achieving the final product.

To complicate matters further, the development of an
industrial enzyme product involves a number of other
non-trivial tasks that require work, knowledge and
infrastructure (Figure 1). Returning to the Cyclosporine
A story, other fungi were known to produce the same
substance. The specific advantage of 7. inflatum was its
readiness to grow in culture.

In general, the task of industrial-scale production
may be very challenging and involve a number of steps:
(1) Synthesis of the gene with codon optimisation for

the expression host, meaning that the gene sequence,
but not the protein sequence, will be changed
considerably for the gene.

(2) Finding the most suitable expression host and
optimisation of enzyme production to levels that
arc cconomically sustainable.

(3) Downstream processing of the produced enzyme,
including, e.g., partial purification from culture
broth.

(4) Application testing and formulation of the enzyme
product, either as a stand-alone enzyme or as part
of an enzyme cocktail (see Figure 1).

(5) Optimising enzyme properties using protein
engineering technologies; properties need to be
adapted to use in one or various industrial processes
that may vary in terms of eg., operational
temperature and pH.

(6) Rc-optimising the industrial processes in which the
enzyme is going to be used (an iterative process,
together with step 5).

Several of these steps are far from trivial and will
include important innovations and inventive steps. Thus,
the apparently “simple” challenge of producing sufficient
amounts of the enzyme at a sufficiently low cost is far
from trivial. If each of these steps happen in one single
private company, then tracing the link from the material
to the final product is easier than if the steps are made
in different companies, some without a contractual
obligation to the provider of the genctic material. The
creation of a new product can be seen as a complex
process that involves contributions of work, knowledge,
means of production, infrastructure and natural capital
(which includes new genetic resources). The different
contributions can be described as (more or less) necessary
components in a sufficient causal complex. A particular
genetic resource may be needed for one particular
technical solution to an obstacle in making the product;
but this may be just one solution among several others
that do not require the genetic resource in the same way
or at all. In the case chosen here, we find this complexity.
In other cases, initial steps can be funded and conducted
by publicly funded institutions. The collection activity
itself can make a very valuable contribution to the
bioprospecting process since it then becomes casier for
private actors to get access to ready-made assays that can
shorten the period of search. Collections or gene banks
arc often funded by the public or the public contributes
with infrastructure; in all such situations, ABS becomes
a question of whether and how the private companies,
national or foreign, shall be obliged to contribute to
maintaining these early steps in the innovation process.
Perhaps both for our case and in general, these challenges
are related to how one defines “access”. If access is
understood to refer to the point at which things are
collected in the wild, ABS regulation will have
consequences that are quite different from those that
would arise where “access” is understood to refer to the
point at which a private company undertakes direct R&D
activities involving genetic material (prepared genetic
samples and bio-assays of the resource’s composition
and characteristics).

A final complexity concerns the identity of the
product. Let us imagine that a new enzyme is discovered
that is remarkably stable at high temperatures and salinity
(which is a rescarch goal for our NorZymeD project).
Perhaps the enzymatic function of this protein is without
commercial interest. However, as already alluded to
above, the scientific characterisation of the protein may
reveal structural features that enable it to maintain
stability. Let us then imagine that a known industrial
enzyme is modified so that these same stabilising
structural features are now achieved in this enzyme. The
modified enzyme can be used under higher temperatures
and salt concentrations, and this increases the cfficiency
of the industrial process which allows the industrial
company to increase the total value of its end product.
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So, the genetic resource was utilised, but what was its
product:

* knowledge about protein stability?

* the modified (other) enzyme?

e the improved industrial process?

* the increased amount of end product?

e all of the end product? or

e all of the above?

These questions, along with the one concerning when
“access” is happening, are core questions that ABS will
have to resolve for the system to become a functional
legal system.

Genetic Resources — the Derivative

Discussion in the CBD

After having considered these examples of the
complicated reality of the conversion of genetic resources
to commercial products, the next issue is to explore how
to deal with this reality within the framework of the
legally binding treaty-language of the CBD and the NP.
The question is to explore how the core definitions in
international law relate to this rather differentiated
situation in research and development.

The “Genetic Resources” Definition

The idea of the CBD, as supplemented by the NP, is
to establish legal regulation targeting the biological
material which serves as inputs to the kinds of innovative
processes described above. The CBD establishes “genetic
resources” as a legal and political term in the following
wording: “‘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”.

The idea of this definition is to confirm a legal basis
for countries to regulate aspects of property rights and
rights to access genetic resources.” The challenge is how
this definition can relate to the actual world of
biotechnology. The term which triggers benefit sharing
is “utilization of genetic resources”. Thus, the trigger for
when biotechnology is obliged to share benefits consists
of two elements.

The first element is that “genetic material” may have
any biological origin, “plant, animal, microbial or other”,
and is, as has been noted elsewhere, “a subset of
biological resources”.! This means that all the three
examples from above, A, B and C, are included by this
element in the definition as long as the origin of the
samples is biological, even after the information has
been transferred into another form, e.g., a synthetic gene.

The definition of “genetic resources” further depends
on two criteria: firstly, “functional units of heredity”,
and, secondly, the “value” of such functional units of
heredity. The meaning of these expressions is not
elaborated in the CBD, although their definition and
practical application are essential to establishing a legal
framework that regulates the actual utilisation of genetic
resources (both for the users and for the countries
receiving benefits) in a manner conducive to the needs

of conscrvation and sustainable use of biological
diversity.

“Functional” is used here in a biological sense, and
relates basically to genes, which, when the CBD was
drafted (1992), were generally considered the only
functional units of DNA in organisms. “Functional” has
several connotations in the English language, two of
which are relevant here: “relating to, or having a
function” and “working or operating” (Compact Oxford
English Dictionary). Both these understandings are valid
for the definition covering the situations described above
in paradigms A—C. The main idea of this term is to
establish a distinction between use of biological
resources for drawing benefits from the hereditary
material and the pure bulk biological properties of the
organic material (e.g., using a gene found in secaweced
versus eating the seaweed). “Functional” could refer
both to the genetic structure per se, and to the information
encapsulated in the DNA sequence, which can be
screened and transferred into another form and become
functional.!’ Vogel et al. claim the aspects of “genetic
resources as natural information” to be more important
than the value as biological material.'> A consequential
argument supports this interpretation: if genetic
information were not covered by the definition,
development of new techniques would quickly outdate
the CBD. In conclusion, there are convincing arguments
for the term “genctic material” to also cover cases where
genetic information is transferred into new modes of
appearance and states. Summing up, from the practical
perspective in biotechnology, paradigms A—C above arc
all covered by the definition and thus potentially trigger
a benefit-sharing obligation.

Returning to the CBD/NP definition, “genctic
resources” are defined as genetic material of “actual or
potential value”. When utilisation of biological material
aims at capturing the value of the genetic material, then
this criterion in the definition is met. In biotechnology,
typically the value is mostly connected to the use of the
genetic structure and information, so this element of the
definition would not make any of the examples discussed
above fall outside the scope of the obligations. ABS
rests on a fundamental separation between, on one hand,
sales of biological resources for bulk purposes (for
example, when coffee is sold to a retailer), and, on the
other, the utilisation of the genetic material in, e.g., plant
breeding or the development of a new industrial enzyme.
The exact economic value of a certain gene or part of a
DNA molecule is difficult to assess before it has
undergone research and has been utilised. The use of a
gene may take many forms and may include several
value-creating steps, as discussed above and illustrated
in Figure 1.13

Thus, the CBD definition of “genetic resources” does
not delimit the scope of benefit-sharing obligations in
respect of any of the activities in the examples above.
We may also conclude that the way that the CBD defines
“genetic resources” docs not create the legal certainty
needed by businesses that seek to determine whether or
not benefit-sharing obligations apply.
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“Utilization of Genetic Resources”

One might have hoped that the NP would bring about
more clarity and guidance to the question of which
activities should trigger benefit sharing. In the negotiations
leading to the Protocol, these issues were indeed
discussed. The discussions focused on two questions:
whether “derivatives” are included in the definition of
genetic resources; and, to a lesser extent, on what is
meant by “utilization of genetic resources”. Instead of
adopting concrete guidance clarifying this question, the
NP adopted only new, broad and unspecific language,
building on the definition of genetic resources in the
CBD. Atrticle 2 of the NP “defines” the “utilization of
genetic resources’:

(c) “Utilization of genetic resources” means to conduct

research and development on the genetic and/or

biochemical composition of genetic resources, including
through the application of biotechnology as defined in

Article 2 of the Convention;

(d) “Biotechnology” as defined in Article 2 of the

Convention means any technological application that

uses biological systems, living organisms, or derivatives

thereof, to make or modify products or processes for
specific use.

From this definition, the NP appears to broadly
include activities that might trigger benefit-sharing
obligations at the national level, although the wording
does not clarify what triggers the benefit-sharing
obligation.

In an attempt to add more specificity to the definition,
Article 2 of the NP also defines “derivatives”:

(e) ‘Derivative’means a naturally occurring biochemical

compound resulting from the genetic expression or

metabolism of biological or genetic resources, even if it
does not contain functional units of heredity.

Again, this definition helps in defining the breadth
of genctic resources and their utilisation, showing e.g.,
that expressed enzymes may be included, but nowhere
does the Protocol link specific benefit-sharing
obligations to this definition. Notably, the definition is
linked to “biochemical compound” and draws the
attention away from the informational aspects of genetic
material.

Figure 1. One possible scenario for developing industrial enzymes for processing of
lignocellulosic biomass from genetic resources (using the Norwegian NorZymeD project, a

typical enzyme discovery project, as a model)

AC: Metagenome
from Norwegian
resource?

AC: Express 40 candidate
enzymes for processing of
lignocellulosic biomass and
evaluate enzyme
properties?

=

=

AC: One promising enzyme —
Optimization of expression,
further characterization,
optimization by protein
engineering, IP

L 4

AC: License IP to
commercial enzyme
producer

2

IN1: enzyme optimization by
protein engineering; industrial
enzyme production; Use the
enzyme to improve existing
commercial product®

2

IN2: Use of improved
enzyme cocktail to
improve bioethanol
production process

IN2: Sale of bioethanol | .

=

IN1: Sale of
improved enzyme
cocktails

Key: AC = academia; IN1 and IN2 represent different industries.

Notes

1) Genetic resources may vary from genuinely unique resources such as microbial DNA gathered from deep-sea thermal vents, which are
only accessible to certain countries using advanced infrastructure for harvesting these resources, to much more generally accessible microbial
DNA harvested from biogas reactors or the gastro-intestinal tracts of a variety of animals or humans.

2) This step represents a major investment of resources, and is absolutely required in order to identify valuable elements in an otherwise

very “wide” and not too interesting range of genetic resources.

3) Itis possible to envision many scenarios, from the simple (the new enzyme is a product in its own right) to the highly complex. Enzymatic
conversion of lignocellulose requires complex enzyme cocktails that have taken hundreds of years of soft labour power to develop and that
may be improved by including the new enzyme or using the new enzyme to replace one of the existing enzyme components.
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A major complication is caused by defining the term
“derivative” as “naturally occurring biochemical
compound”. This language leaves an open and crucial
question, namely what is meant by “naturally occurring”?
For example, is a protein using a recombinant expression
of a synthetic gene based on the genetic information
from a specific organism a naturally occurring compound?
How much input from man, such as mutations in the
natural protein sequence, is required before a compound
is no longer “naturally occurring”?

Lack of Guidance on the Link between the Genetic
Resource and the Product

In the discussion of the link between one genetic
resource and a final product or service in the market, and
the consequences of this link for benefit-sharing
obligations, the wording of the NP does not provide any
clarity, although such clarity has always been very much
needed in order for the obligations to become enforceable
and clear. These terms work well at the international law
lIevel, however, since they allocate discretion and
obligations to countries in setting up their ABS systems.
For national law and ABS contracts, a higher level of
specificity is needed.'*

Neither the CBD nor the NP is binding as such on
businesses because obligations of international
conventions bind States and not legal or physical persons.
Therefore, these definitions must be transformed into
concrete obligations at the level of persons, communities
and entities if they are to become enforceable on their
actual users. A search in the CBD database shows that
nearly all existing national access laws use terminology
indicating that they apply either “genetic resources”,
“genetic material” or the even broader concept of
“biological resources”, mostly repeating the broad and
sweeping definitions from the CBD and the NP. In this
way, national law is still too uncertain for businesses to
know in a precise and exact manner when they are
subject to the benefit-sharing obligations.

The Norwegian Proposition — and

Challenges for General Rules

We shall turn now to our concrete example of
Norway, where the Government is currently trying to
incorporate the NP into a national access and benefit-
sharing regulation. By use of this example, we will be
able to analyse in greater detail the practical difficulties
in providing legal certainty and clarity for users.

In 2009, the Norwegian Parliament (Stortinget)
passed a comprehensive Nature Diversity Act regulating
not only access to Norwegian genetic material, but also
benefitsharing, where itinvolves Norway and Norwegians
both as providers, and as users of genetic material from
other countries.!> The Act leaves the detailed questions
concerning access to and benefit sharing from the
utilisation of Norwegian genetic resources to be addressed
in an administrative order. To this end, a draft
administrative order was circulated by the Norwegian
government in 2013, secking to establish rules for ABS

in a manner which could provide legal certainty both for
the user and for Norway, when it is the country providing
the resources. Such rules would apply to any potential
user of Norwegian genetic resources, including
Norwegian academic researchers, and the NorZymeD
project discussed above.

The draft administrative order seeks to implement the
Act of 2009 in a detailed and specific manner. Its two
main mechanisms require (1) that everyone who wants
to access genetic material must have prior permit; and
(2) within six months after the permit is granted, there
must be a private law agreement between the company
as a user and a governmental or other legitimate
representative of the provider regulating the details for
how the use and benefit sharing will be organised.!®

Draft Article 14 of the Norwegian proposition
specifies the sharing of benefits, and tries to explain the
link between the genetic material and the product. The
following is our unofficial translation:

The issuing authorities shall be notified, as soon as the

holder of a permit under § 8 has brought a product on

the market based on Norwegian genetic material
mentioned in the permit or derivatives thereof, or on
information derived from that Norwegian genetic

material \7

The same applies if a method is initiated or developed

to exploit the genetic material in order to obtain benefits.

In such cases, the holder of the permit shall inform

relevant  stakeholders, such as landowners and

indigenous and local communities, in accordance with
an agreement with the issuing authorities about ongoing

utilization. 18

Regardless of the number of permits granted according

to § 8 that have comtributed to a final product, the

following percentages of the total gross income, for
each fiscal year, from the exploitation of the genetic
material, which includes sales of product, or invention
of procedure etc., shall revert to the State:"”

e Up to 9,999,999 million NOK 0 percent

e 10,000,000 through 24,999,999 million NOK 1

percent

e 25,000,000 through 49,999,999 NOK 2 percent

e 50,000,000 through 99,999,999 NOK 3 percent

e /00,000,000 and more 4 percent.

In cases where Norwegian genetic material has been or

is insignificant for exploitation [of the product], the

payment obligation ... is suspended.?°

The benefit-sharing requirements apply equally to
Norwegian and foreign users of Norwegian genetic
material. Norwegian users, however, conduct their
activity under Norwegian jurisdiction, whereas foreign
users would bring the genetic material out of Norway. In
practical terms, compliance with the obligations and
enforcement upon Norwegian citizens will be easier to
implement and monitor than for foreign competitors
using Norwegian genetic material. In our particular
“NorZymeD” project, the metagenomes identified in the
project will at some point be made publicly available.
This raises the difficult and undecided question of
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whether other users of this then publicly available genetic
information will trigger benefit-sharing obligations.

Exploring the Substantive Triggers for Benefit
Sharing

In the Norwegian draft administrative order, the
following are the key phrases with respect to the triggers
for benefit sharing: “has brought a product on the market
on the basis of the genetic material or derivatives” or
“initiated or developed a method to exploit the genetic
material”’. With these words, the Act describes the
circumstances that will trigger the benefit-sharing
obligation. The wording, however, is not easily applied
to value chains in biotechnology processes that are more
complex than those in the Cyclosporine A case (Figure 1).
Based on this wording, each product along the value
chain could potentially trigger benefit sharing. This
renders the interpretation of the order a largely political
choice. If the obligation is to be included for each
intermediate product in Figure 1, a large revenue will
potentially be collected. Further downstream in the
process, the link between the genetic resources and the
product/benefits created may become less clear. As such,
it is potentially more controversial, especially since the
gross sales can be expected to be higher. Where in a
more complex development chain can a user be said to
have brought a product to a market? One interpretation
could be that every step in a value chain when an interim
product is transferred from one academic institution to
another or onwards to the first or second commercial
partner, can be regarded as a product. Technically, when
one company or academic institution transfers something
to another one in exchange for money, it will be regarded
as a product sold in a market.

The situations with more complex value chains
prompt a challenging question: How can any of these
transactions be “the product”, when other steps in a value
chain are not considered as products for the purpose of
triggering Dbenefit-sharing obligations? The wording
describing a product “on the basis of the genetic material
or derivatives” does not clarify the relationship between
the material and the product further than that there is a
legal assumption that the product or process must stand
in a relationship to the material in some way. Some steps
in the value chain are virtually unlimited. The question
of whether some or all of these transactions trigger
benefit sharing is a key one. It would be relevant to
discuss whether any or all of paradigms A-C trigger
benefit-sharing obligations, e.g., where a molecule is
found in nature; where the molecule is found in an
ex-situ collection; and/or where the molecule is inspired
by a natural one but where the actual one used is made
artificially.

The formulation “on the basis of the genetic material
or derivatives” in the draft does, however, cleverly
capture the informational aspects of the genetic resource.
The draft administrative order does not indicate that the
obligation is limited to some of these steps, but rather
that every sale/transfer qualifies as a product and requires
benefit sharing.

Bearing in mind Figure 1, it is casy to sec that a
requirement of benefit sharing at each and every step,
regardless of the importance, can become quite
unrcasonable (if not completely meaningless). Ideally,
the draft administrative order could have solved this
challenge by introducing a metric for the contribution of
the genetic material or its derivative into the added value.
It did not. Rather, it introduces a binary distinction
between “significant” and “insignificant”. For the latter,
without further definition or explanation: the obligation
is suspended. Without any guidance on how to assess the
significance, importance or necessity of a genetic
resource in an innovation process, this solution merely
pushes aside the real issue, which is to make a substantive
decision on the genetic resources-product linkage and the
consequent ABS requirement.

One possible, pragmatic solution might be to
introduce a concept of cut-off points in the value chain.
For example, onc could introduce a maximum number
of transfers until the product’s origin is no longer clear,
at which point the right to receive benefit sharing will
become exhausted. A rationale for such a cut-off point
is that the larger its distance from the genetic resource,
the more important comparatively other inputs in
innovation will be. One counter argument against a cut-
off point would be that the larger turnover will probably
occur later in the value chain. This could be an argument
against any cut-off point or rule of exhaustion. On the
other hand, letting each transfer trigger benefit sharing
could end up in creating an exorbitant total sum of
aggregated obligations through the value chain. One
(admittedly complicated) model for how to resolve this
problem could be found in value-added tax (VAT)
calculations. In Norway, anyonc liable to pay VAT can
deduct the VAT he paid for the goods and services
consumed in his part in the value-creation process. Such
a proposal could casily be perceived as a tax on
biotechnology and will probably be met with political
opposition. Also it will only be possible for the Norwegian
government to collect such a tax from Norwegian
companies or activities by foreign companies in Norway.
This type of solution can be argued to have negative
cffects and thus be met with strong counter-arguments.

Surprisingly, neither the preparatory work nor the
draft regulation set out to resolve these core and rather
complex questions.

Which Entity is Obliged to Share Benefits?

It is not completely clear in practice which entity
would be obliged to share benefits. In biotechnology
situations, the first user — which has a contract with the
provider/government — is usually not the entity within
the development chain that creates large revenues. In
fact, that entity is often an academic institution, researcher
or small bioprospecting company. Although creating the
highest value, users later in the value chain are usually
not bound by the initial contract.

The need to comply with the law imposes an
additional technical-legal challenge — the principle of
legality. For the government to impose an obligation on
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its citizens, the wording of its act must be sufficiently
clear in stating the entities subject to the obligation.
Uncertainty in the draft administrative regulation on this
point raises doubts whether that regulation has complied
with this principle.

The draft administrative order contains references
both to a public permit and a private law contract.
Contract law is different from public administrative law.
In contracts, it is normally the legal person being party
to the contract that is also obliged to fulfil the obligations
according to the contract. A contract has potential to
regulate the future path of research and development by
imposing obligations on the contracting parties to transfer
the obligation onwards to their successors; however,
only the original parties to such a contract are bound by
its obligations. When basing the benefit-sharing
obligation on a private law agreement, only the parties
to that contract are bound. To bind any succeeding party,
they must either go back to the initial contractual partner,
in this case the government (or other legitimate
representative of the provider), or the first user must
enter into an agreement with the second user to substitute
him into the contract. The draft administrative order
defers this question to be resolved in each contract. This
just pushes the challenges forward in time rather than
resolving them in the draft regulation.

The Level of Benefit Sharing Required

The next question concerns the assessment of the
level of benefit sharing, a related question being what is
meant by “gross income”. The answers to these questions
provide the basis for calculating the value that is due for
sharing. The contract between the government or other
legitimate representative of the provider and the user of
genetic resources must specify the principles of
accounting that can be used for calculating the gross
sales. If left to a general rule of accounting, then it will
become difficult to identify which general costs of the
company are connected to the product triggering ABS.
To provide legal certainty to the users of genetic
resources, this is a topic which must be clarified.

The draft administrative order is based on increasing
percentages for higher gross income on the products.
This recognises that a company has relatively higher
costs for lower volumes of sales. This will raise
challenges as the development costs can be deducted
over many years leaving the gross income apparently
higher during the first years of the life cycle of the
product. Again, we observe that no technical answer to
these questions can be developed without simultaneously
taking a stand on the underlying normative, political
issue of determining the right level of benefit-sharing
obligations and its dependence on the strength of the
linkage between the genetic resource and the product.

Can Mutually Agreed Terms Resolve
the Challenges?

Having observed these weak points and challenges in
the draft administrative order, it seems clear that several
of them can be resolved in the contract and permit that

the competent authority designated by the government
will enter into with interested users. This section will
look into the possibilities of how to design clauses that
will capture these ideas. The legal tool in the CBD and
NP to solve this challenge is the concept of Mutually
Agreed Terms (MAT). Using a contract as a supplement
to the permit is also foreseen in the Nature Diversity Act
and the draft administrative regulation. Using contracts
as a tool to make ABS functional is a wise strategy as a
supplement to the permit system.

A number of challenges can be foreseen in making
well functioning contracts for ABS. One core challenge
is that a contract requires that both partics accept the
terms and conditions. In a permit system, the government
representative can set one-sided terms and criteria, while
a contract requires the acceptance of both parties. A
contract has potential to create a tailor-made system for
granting access. The most important limitation to a
contract, as is also recognised in the draft regulation, is
that it is only valid and binding between the two parties.
The draft regulation specifies that the one holding the
permit is obliged by the draft regulation to pass on the
obligations in the permit and the contract to any later
users of the genetic material. Thus, the first contract
party would infringe the contract if not cnsuring that the
obligations follow the material. However, the benefit-
sharing obligations as such can only be enforced upon a
later user who has a contractual obligation to share
benefits.

In paradigms A—C, the previous user, the collection/
biobank, and the bioprospector alike, must pass on any
benefit-sharing obligation that is to be enforceable on
any second user of the material or genetic information.
When or if the draft order enters into force, this will be
relevant for the NorZymeD project. Each transfer
between the partners in the value chain would have to
include a transfer of the contract, imposing its initial
obligations onto the next user. Perhaps this could be
avoided if all the partners to a consortium could be
parties to the original contract. From an cfficiency
perspective, establishing the consortium member
institutions as parties to the contract would increase the
number of companies and institutions that are bound
directly to the original benefit-sharing obligation. This
would make it easier for the government to get benefits
shared back.

By increasing the number of participants in the
application and the contract, the government gets more
companics and academic institutions from which to
solicit benefit sharing. Depending on how the subject
matter and rest of the contract is formulated, perhaps the
contract could be framed in a manner to avoid a situation
where benefits are required to be shared for each
transaction. Most research and innovation consortiums,
however, arc not considered to be independent legal
persons. Rather, such a consortium may be variously
owned (possibly by a host institute or university), and it
may ceasc to exist when the project ends. Thercfore,
each of the institutions in a consortium could be required
to undertake independent contractual obligations. The
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specifics of these issues are not spelled out in detail in
the draft regulation and will need to be clarified. We may
sum up by stating that there are a number of critical
questions that must be resolved and dealt with for this
mechanism to become the functional tool anticipated by
the CBD and NP.

Conclusion

Solving the dilemmas of ABS regulations is not an
easy task. Countries and companies will struggle with
them for years to come in order to make ABS a workable
model for payment for ecosystem services and/or
integrating the value of nature into company accounting.
ABS has not yet been shown to provide a lot of economic
benefits to conservation and sustainable use of
biodiversity in developing countries. There are many
reasons for this, one of which is the lack of
implementation of user-country legislation to create an
incentive or obligation on businesses to share benefits.
The long-lasting negotiations leading to the NP
somewhat guided the attention of countries towards the
international level and away from implementing
functional systems in their national laws and policies.
Almost no effort was spent on thinking strategically
about how contracts should be written that would make
ABS work in real life. It is easy to see now that countries
would have been better off following two tracks
simultaneously, i.e., by developing national laws and
domestic experiences at the same time as sitting at the
negotiating table.

Now that the NP finally has entered into force, there
is a need for implementation efforts to create the
specificity, predictability and legal certainty that the
general, sweeping formulae of the CBD and NP are
unable to provide. This is important for all stakeholders.
Governments will not be able to collect benefits until an
operational system is in place, in both user countries and
providing countries. On the innovation side, legal
uncertainty may have a dampening effect on exploration
of genetic resources for product development.

This article has shown large differences between the
model bioprospecting case of Cyclosporine A, which the
Norwegian ministries used as a guideline for developing
an administrative order, and the more complex ways in
which bioprospecting research and development take
place in the real world. The significance of these
differences is revealed by the two key questions set out
in the introduction: “What is the linkage required to
trigger a benefit-sharing obligation?” and “How is the
linkage to be evaluated, quantified and applied, in order
to create a predictable and reasonable benefit-sharing
regime?”

When the Norwegian ministry chose Cyclosporine A
as a model case, the significance of these two questions
was not acknowledged. Indeed, in that simple case, the
link is obvious and trivial (at least in the simplest
rendering of the story). National regulation or private
contracts that do not address these two questions will
continue to push the main issue forward, but fail to create
the needed legal certainty.

One could imagine various roads ahcad in order to
resolve the main issue. The easiest solution would
perhaps be to admit that no valid and reliable metric for
the link between genetic resources and product can be
expected, and resort to a standardised up-front lump sum
payment connected to the issuing of the permit. Unless
the lump sums are very high, this might eliminate the
risk of the dampening effect on innovation, while
countries may miss out on the opportunity for large
incomes in the rare cases where genctic resources create
blockbuster drugs and other commercial successes. The
Norwegian draft administrative order appears to try
almost the opposite — that is, to assumec a close link (and,
strangely enough, a closer link in cases of larger revenue)
unless it is “judged insignificant”, without specifying
how to judge and who judges. This will fail to create
legal certainty.

Benefit sharing is based on the idea that the receipt
of benefits from the utilisation of genetic resources will
motivate that beneficiary (provider) to maintain
biodiversity as a resource in the long term. ABS seeks
to counterbalance intellectual property rights, through
which products based on genetic resources become the
subject of private exclusive rights. ABS aims at protecting
the balance by obliging users to share with the countries
conserving biological diversity — introducing an equity
perspective into these otherwise commercial transactions,
especially where a poor country needs resources for
biodiversity conservation. Where the public budgets
have funded infrastructure, education, collection and
development of high-value bioactive products, and
industry comes in at a later stage, the equity element of
ABS becomes highly relevant. When governments invest
in infrastructure for biotechnology, sccuring a fair and
equitable share of benefits created from the use of genetic
resources becomes a tool for re-establishing the equity
in the situation.

More research could create a stronger knowledge
base for the needed political and legal decisions. We
have found some academic studies on the cconomic
relationships between bioprospecting and innovation;?!
however, the current knowledge base is not strong
cnough to support firm conclusions. In informal
conversations, both scientific and industrial stakeholders
have expressed the view that a four-percent benefit share
on the last product or service in the value chain would
be intolerably high, given the normal margins in the
market. However, more systematic knowledge is clearly
needed.

Knowledge alone will not solve the issue; there are
normative choices involved that are also partly political.
If we return to paradigms A, B and C, we may for instance
discuss the reasonableness of imposing ABS on the use
of genetic resources that are identified in publicly available
librarics. One could argue that such resources arc no
longer so tightly connected to the geographical territory
of a State as to reasonably invoke a national benefit-
sharing requirement. On the other hand, large collections
of genetic material (samples) can be found within public
institutions and a great deal of this material has already
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been made ready for further examination of their active
compounds through public funding (infrastructure,
collecting, systematising, identifying active compounds
etc.).?2 Drawing a general conclusion that holding genctic
resources in a collection cuts off the benefit-sharing
obligation would be the task of a democratic process
rather than a private contract arrangement.

Private contracts — mutually agreed terms — on the
other hand, would be the right venue for the resolution of
several practical difficulties and dilemmas. The case of
NorZymeD illustrates the model where university and
academic entities are conducting the research in nature or
libraries and working with larger or smaller companies in
setting up their innovation chain. This particular case
exemplifies that if academic institutions are excluded
from ABS regulations initially, it becomes inherently
difficult to grasp the benefits from the commercial partners
since only the first user is bound by the contract. The only
two ways to bind a commercial partner to a contract are
by involving them in the original agreement from the start
or by later accepting certain terms and conditions. It is
difficult to foresce how a commercial company would
agree to an open negotiation after having invested in
research and development, and it is unlikely that a
company would frecly agree to new obligations, unless
there were certain requirements motivating them to do so.

In conclusion, ABS must work on clarifying the
missing link between the genctic resources and the
product or process in the market. The challenge is to
make this a regulation designed to cover the Cyclosporine
A casc, applicable to NorZymeD project, as well as other
research and business models.
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