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Executive Summary 
 

This study seeks to understand how the Multilateral System of Access and Benefit-sharing 

(MLS) can become more responsive to users’ needs; specifically, we investigate sMTA users’ 

preferences regarding the decision to use alternative payment options of Articles 6.7 and 6.11 

of the standard Material Transfer Agreement (sMTA) in different legal frameworks. The current 

report, which includes results from the exploratory stage, explores and simulates MLS users’ 

behaviour by combining approved methodologies. First, we define and structure user decision 

rationale by means of a multicriterion decision-making approach. This includes a series of 

workshops and semi-structured interviews with experts from industry, universities, and 

associations. Second, the users’ behaviour is simulated by a strategic game with participants 

from industry and associations, including a confirmation of decision components identified in 

the semi-structured interviews. Game results will be analysed in the context of the insights 

derived from the interviews. Furthermore, we held post-game interviews with selected game 

participants. This structured approach allows for a detailed analysis and realistic evaluation of 

MLS users’ preferences and behaviour. 

When deciding between available alternatives to access plant genetic material, the technical 

and commercial benefits and opportunities inherent in the material must outweigh the costs 

and risks and the associated legal access system. Benefits may arise from the value of the 

material, from a technical or commercial perspective. Primary technical value drivers were the 

general need to obtain new material, the information availability, and the fit with breeding 

programme and strategy. From a commercial perspective, the expected profitability of the 

potential product, the volume of seeds, as well as evidence on genes of possible value and 

proven qualities for end users were most important. Inherent obligations to the material such 

as restrictions in potential intellectual property protection lower the commercial benefits. Costs 

and risks are associated with the applicable legal framework including the overall conditions to 

provide access to the material and possible benefit-sharing.  These include costs associated 

with the identification of material and the negotiation of the terms and conditions of access 

and benefit-sharing (search, administrative, and legal cost), the benefit sharing obligation, as 

well as risks arising from legal uncertainty and reputation. Primary aspects that prevent access 

by companies and breeders were disadvantageous benefit obligations, high administrative cost 

(i.e. resulting from trace and track obligations), high legal costs (i.e. resulting from the 

negotiation) (PIC and MAT). Experts stated that uncertainty regarding the applicable law, 

utilization cost, and ownership are important risks when accessing material from external 

sources. This insight was confirmed by game participants. The explorative analysis shows that, 

besides technical aspects, the decision concerning which alternatives are considered when 

accessing plant genetic material is an economically driven decision for many breeders and 

companies. Material from a revised MLS that includes mandatory payments for PVP and 

patents will only be accessed when the material is not available from any other source with 

easier access like the commercial market or public gene banks with easy access and the 

benefits outweigh the costs. The decision rationale provides a framework to analyse and 

further investigate MLS user behaviour in a structured way. 
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The innovative approaches that are being further developed by the working group were tested 

in a series of realistic industry settings. Starting from a real-time scenario in September 2014, 

game participants were confronted with sequential scenarios, including relevant changes to the 

legal framework as well as changes to the MLS and the sMTA. The results show that sMTA 

Article 6.8 is the most preferred option for access from the International Treaty. The 

introduction of mandatory payments for PVP substantially increased the avoidance of the MLS 

although full availability of collections was introduced in the same setting. Even lower payment 

rates showed no effect. Payments for PVP triggered extensive comments from experts, who 

stated that they pose a substantial threat to the breeders’ exemption. A series of settings 

addressed a revision of sMTA Article 6.11, creating a ‘subscription club’. Results show that a 

combination of measures is suitable to make sMTA Article 6.11 attractive to industry. For 

experts, a key aspect to opt for sMTA Article 6.11 is collaboration with the CBD and its Nagoya 

Protocol to effectively remove trace-and-track effort for companies accessing material only 

from the commercial market and the International Treaty. Lower payment rates further 

increased the willingness to sign up for sMTA Article 6.11. Giving subscribers privileges or faster 

withdrawal from sMTA Article 6.11 were not considered as attractive to breeders or companies. 

The expansion of the International Treaty’s crop coverage to all PGRFA brings more companies 

into the sMTA Article 6.11 subscription club. This expansion was highly appreciated by 

participants, as many companies are breeding on various crops, including non-Annex 1 crops. 

Access from the commercial market remained the most preferred option. Results show that 

some companies continue to avoid the International Treaty as a whole and prefer the 

commercial market and public gene banks with easy access beyond the MLS (e.g. USDA). This 

avoidance could be challenged by including these public gene banks exclusively into the MLS. 

The described combination of measures led to a relative high attractiveness of sMTA Art. 6.11 

of the International Treaty. The last setting introduced payment rates that vary by crop and an 

agreed division of Benefit-Sharing obligations between member governments and the seed 

industry. The variation in payment rates by crops was based on the specific crop’s average 

profitability and market volume: the higher these values are, the higher the payment rates. This 

concept is expected to better reflect the value added by accessing material and led to an 

increase in subscriptions to sMTA Art. 6.11. 

Besides the decision behaviour within separate rounds, participants were assigned to model 

companies that reflect realistic profiles. An analysis of differences between these companies 

shows that the higher the need to access new material and the less material is in own 

collections, the higher the willingness to access material from the MLS and to subscribe to 

sMTA Art. 6.11 will be. It can also be said that vegetable companies are more likely to access 

material from the MLS when crop coverage is increased. Results show that companies are 

general unwilling to mix material obtained by CBD-Nagoya style contracts with material 

obtained under an sMTA. Only vegetable companies are significantly willing to mix these 

materials. 

This study shows that the commercial/economic perspective in accessing material is always 

present and is a strong determinant for MLS usage by the seed industry. The removal of trace-

and-track obligations for subscribers to sMTA Article 6.11 by collaboration with the CBD, full 
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availability of materials in the MLS from public collections, and a broad basis of contracting 

states are the most important measures. As long as users have several sources of material, they 

will always select the cheapest and easiest alternative for access, so as to avoid mandatory 

payments. The attractiveness of the MLS in general and the willingness to subscribe to sMTA 

Article 6.11 could be substantially increased by providing a combination of legal certainty in 

terms of full compliance with the CBD, a removal of trace-and-track obligations, and achievable 

payment rates that reflect the transaction cost savings. Therefore, any changes leading to a fair 

payment system at acceptable rates that reflects the value added that can be generated by the 

accessed material are useful to increase MLS usage.  
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1 Introduction and background 
 

At its Fifth Session, the Governing Body of the International Treaty on Plant Genetic Resources 

for Food and Agriculture (International Treaty) decided to establish the Ad Hoc Open-ended 

Working Group to Enhance the Functioning of the Multilateral System of Access and Benefit-

sharing (Working Group). This may result in the revision and modification of the access and 

monetary Benefit-sharing mechanism of the Multilateral System (MLS) for crop germplasm 

exchanged under the Standard Material Transfer Agreement (sMTA). The sMTA is a mandatory 

agreement for parties wishing to exchange of plant genetic resources under the terms and 

conditions of the Multilateral System. The MLS seeks to ensure a fair and equitable sharing of 

benefits that arise from the use of plant genetic resources. While the International Treaty 

covers all plant genetic resources, the Multilateral System covers only crops and forages in 

Annex 1 to the International Treaty. Although the list of crops in Annex I has been established 

based on the criteria of global food security and interdependence, so that the crops contained 

in Annex I provide for more than 80 percent of human calorie intake from plants, Annex I omits 

nearly two-thirds of research efforts in plant breeding. The system currently being applied is 

access-based and shows dysfunctional effects; some breeders of the private sector avoid using 

it. Among others, key reasons may be a lack of effective access to resources, high requirements 

for trace-and-track, and patents are used for plant varieties and most genes used in GM crops 

do not have plant origins. As a result, no voluntary payments are made to the Benefit-sharing 

Fund (BSF) under Art. 6.8 SMTA, and the use of crops that could trigger mandatory benefit-

sharing under the Treaty is avoided in some cases. 

The Governing Body asked the Secretariat of the International Treaty to produce a number of 

studies to support deliberations by the Working Group. A research team is supporting the 

Secretariat in preparing studies. This study’s results described in this here provide an input to 

Study 1: Estimating income to be expected from possible changes, consistent with the objectives 

of the International Treaty, in the provisions governing the functioning of the Multilateral 

System. 

This investigation’s overall objective is to understand how MLS users will likely react to the 

modifications being discussed. This includes how the Multilateral System can become more 

responsive to users’ needs. Specifically, this study investigates sMTA users’ preferences and 

behaviour when making decisions to use the alternative payment options of Articles 6.7 and 

6.11 of the sMTA, also considering the alternative of accessing germplasm for breeding under 

the Nagoya Protocol on Access and Benefit-sharing to the Convention on Biological Diversity.  

The overall approach includes exploratory (semi-structured interviews), experimental (game) 

elements and confirmative elements (empirical study), providing a balanced and well-grounded 

approach to investigate sMTA users’ preferences and behaviour when making decisions to use 

the alternative payment options of Articles 6.7 and 6.11 of the sMTA. The explorative element 

provides the flexibility to identify innovative ideas and include up-and-coming ideas into further 

research. A strategic game provides a more experimental approach to test the innovative 

approaches being further developed by the working group in a realistic industry setting. It 
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allows for empirical insights and observations to real decision-making behaviour resulting in 

qualitative and quantitative findings on decision-making behaviour on a reliable basis. The 

results of the strategic game are supposed to be further tested and confirmed by setting them 

into a broader empirical context, which allows for indications on the seed industry as whole 

rather than single empirical instances of access. Accordingly, this study consists of three stages: 

(1) modelling users’ decision rationale, (2) testing gameplayers’ decision rationale, and (3) 

investigating users’ decision rationale. Stages 1 and 2 can be described as explorative and thus 

also rely on qualitative methods. The key aim is to explore key drivers of users’ decisions from 

an empirical perspective. Stage 3 is confirmative and therefore includes a large-scale empirical 

study that provides empirical evidence of discovered effects from the previous stages. In stage 

1, we analyse user perspectives, the structure of the Multilateral System, the Benefit-sharing 

Model, and the payment options of the sMTA; we derive a preliminary decision-making model 

and validate it through a series of semi-structured interviews. Stage 2 includes the preparation 

and implementation of an internet-based strategic game, followed by post-game interviews to 

better understand the players’ behaviour. At this stage, an intermediate estimation of how 

users are likely to behave within alternative sMTA options can be made. Stage 3 investigates 

the decision-making behaviour in depth by means of a large-scale empirical study.  

This document is the final report of stages 1 and 2. The report is structured as follows: In 

chapter two, we introduce sMTA users’ decision rationale. In chapter three, we develop the 

conceptual framework of the strategic game. Afterwards in chapter four, the empirical results 

from the strategic game are presented integrated into the game’s description. Finally in chapter 

five, we then discuss the key implications and limitations of stages 1 and 2. 
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2 Users’ decision rationale 
 

This study’s key objective is to understand how the users of the MLS will likely react to 

modifications being discussed, specifically when making decisions to use the alternative 

payment options of Articles 6.7 and 6.11 of the sMTA. The underlying decision rationale 

provides the key basis to a deeper understanding how the users of the MLS will react. 

Therefore, the first step within this study will include an investigation about the preferences 

and the behaviour of users of the sMTA. By doing this, the alternatives of accessing germplasm 

for breeding under the Nagoya Protocol on Access and Benefit-sharing to the Convention on 

Biological Diversity have to be taken into account. The remaining part of this section is 

structured as follows: First, we describe the selected approach to develop the decision rationale 

is. Second, we present the decision rationale by introducing and describing its components in 

detail. 

2.1 Development of decision rationale 

 

MLS users’ behaviour will be structured by means of multicriterion decision-making. The 

Analytic Hierarchy Process (AHP) is a multicriterion decision-making approach introduced by 

SAATY. The key strength of this methodology lies in the structuration of complex decision 

situations and settings.1 The decision will be disaggregated into separate but interconnected 

decision components. This enables a pairwise comparison between alternatives in the context 

of a specific decision component.2 Accordingly, the disaggregation of a decision-maker’s 

objective into decision hierarchies with related decision criteria represents a starting point for 

the analysis.3 The Analytic Network Process (ANP), also introduced by SAATY, represents a 

broader methodological approach of the AHP, enabling one to integrate interdependences 

between available alternatives.4 The literature recommends a stepwise procedure to develop, 

establish and confirm a multicriterion decision-making methodology. Six steps can be 

identified, starting with the problem’s structuration, building up a decision network, deriving 

weights for the relationship between decision components, weighting the decision 

components, calculating matrices and analysing results. The first two steps end up in an 

interdisciplinary definition, review and validation of relevant decision criteria by clusters, using 

the benefits-opportunities-costs-risks (BOCR) structure.5 Experts identify key decision criteria for 

each BOCR subcluster, then define parameters and potential values for each parameter. 6 This 

approach provides a structure to the decision rationale, representing a comparison between 

benefits (secure or potential) and costs (secure or potential). A rational decision-maker is 

expected to address these two areas when making decisions. The AHP is applied within this 

study as it is suitable for structuring the further decision analysis and evaluation. 

                                                 
1
  For an overview, see Golden et al. (1989). 

2
  See Blockus (2010,  158). 

3
  See Saaty (1980); Lillich (1992); Dyer and Forman (1992, 100). 

4
  See Saaty (2006,  559), Hülle, Kaspar and Möller (2013). 

5
  See Ayag and Özdemir (2007,  214). 

6
  See Saaty and Vargas (2006); Gencer and Gürpinar (2007, 2477). 
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A team of approved experts was included to define an initial structure of the MLS users’ 

decision rationale in an interdisciplinary workshop. In advance, the International Treaty 

provided an analysis of transaction costs arising from different legal frameworks, a background 

note on key legal developments as well as documentation on the work undertaken and the 

current state.7 Among others, involved parties included approved industry experts from the 

University of Reading (School of Agriculture, Policy and Development) with a focus on 

intellectual property rights in agricultural innovations and genetic resource policy (including 

governance of the international exchange of plant genetic resources for food and agriculture), 

the University of Naples (Agriculture Economics & Policy Group Departure), a social scientist 

specialising in political and socio-economic aspects of Access and Benefit-sharing under the 

International Treaty and the Convention on Biological Diversity, a senior consultant and former 

interim secretary of the International Treaty, an expert in multi-stakeholder engagement, 

sustainable agriculture and agricultural supply chain as well as the FAO’s Secretariat of the 

International Treaty on Plant Genetic Resources for Food and Agriculture. They helped to 

identify and review decision parameters in workshops and a structured review process.  

The initial decision rationale provided the basis for designing a questionnaire for a series of 

14 semi-structured interviews among industry experts. Owing to the experts’ experience and 

the complexity of the questions, a five-point scale was considered most adequate. These 

experts were selected from a database provided by International Treaty and selected to 

represent the industry structures of seed companies in developed countries. The interviews 

were carried out in close collaboration with researchers from Study 1. This approach allows an 

analysis of decision-making in a broader context, taking into account different decision-making 

situations and providing an indication on the relative importance of decision parameters and 

potential weightings of alternatives. Interview participants received background information in 

advance, including general information on International Treaty and the sMTA as well as an 

analysis of transaction costs that are likely to arise from the EU Nagoya implementation (see 

Appendix A and B). Both documents were prepared and provided by International Treaty 

experts. Furthermore, interviewees received a document of questions immediately before the 

interview (see Appendix D). To achieve a representative spread of interviewees worldwide 

without privileging any region, all interviews were done by telephone or Skype. All interviewees 

were assured that their statements to be treated confidentially and without any attribution to 

them personally or to the company they work for. Some interviews were recorded for 

documentation issues (see Appendix C). The interviewer’s version of the questionnaire, the 

interviewee version as well as the background information and transaction cost analysis are 

included in the Appendices A and B hereto. Results from these interviews were consolidated 

and provided further input for the review and validation of the decision rationale.  

The first step in investigating the decision rationale is a specification of the decision to be made 

and the available alternatives. The decision can be defined as How to access plant genetic 

material.  

  

                                                 
7
 See International International Treaty (2014); Möller and Stannard (2012). 
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Table 1 provides an overview of available options to decision-makers. 

Plant genetic material can be 
accessed by use of… 

Covered institutions 
 

Available type of material 
(predominant) 

1 … the International Treaty 
on plant genetic resources 
for food and agriculture 
(ITPGRFA) by using an sMTA 

- international collections 
- Consultative Group on 

International Agricultural 
Research Centers (CGIAR) 

- National agriculture research 
system (NARS) 

-  in situ material 
-  raw material (wild relatives, landraces) 
-  pre-bred material  

(pre-commercial, improved lines) 
-  bred material  

(elite lines, commercial products) 

2 … prior informed consent 
mutually agreed terms (PIC 
& MAT) under national 
authority or bilateral 
agreements 

- farmers’ exchange 
- national collections not 

covered by ITPGRFA 

- in situ material 
- raw material (wild relatives, landraces) 
- potentially improved lines in other 

national collections 

3 … from ongoing breeding 
and sales 

- private collections and 
companies 

- commercial material  
- bred material (elite lines, commercial 

products) 

Figure 1: Access alternatives for plant genetic material 

Generally, the following assumptions must be made: Illegal access to material and mixed 

contracts are not considered as a decision alternative. Alternatives resulting from the 

development process of material itself (raw material to improved material, education of lines) 

are also not considered as a decision alternative owing to the length of time required to 

develop material and the high uncertainty level inherent in this process. Furthermore, a 

decision tree was developed to further structure the available options within different settings:  

 

Figure 2: Decision tree to identify available alternatives 

In the following section, we introduce each component of the preliminary decision rationale 

after the review and validation process. 
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2.2 Components of decision rationale 

 

The decision rationale is structured by use of the BOCR framework. According to the long-term 

perspective of plant breeding, a clear differentiation between (short-term) benefits and (long-

term) opportunities in terms of uncertainty can hardly be made. Therefore, the assignment to 

categories below results from an expert evaluation on uncertainty of parameters. The following 

diagram provides an overview. 

 
Figure 3: The decision rationale: How to access plant genetic material? 

  7 Capture users‘ decision making behavior 

Decision Rationale: How to access plant genetic material?

Benefits / Opportunities

Information availability

Value of Material

(technical)

Value of Material

(commercial)

Search cost

Legal cost

Benefit Sharing 

Obligation

Legal 

uncertainty

Reputation risk

Costs / Risks

Immediate fit to current breeding program

Profitability of potential product 

Quality of seed

Breeding pool includes material under SMTA 

Expected volume of sales 

Potential Intellectual Property status 

Achievable competitive advantage 

Obligations to third parties/restrictions to use

Long term fit to breeding strategy

Adaptability

Trace and Track requirements

Reporting effort to authorities & storage of documents

compliance cost (administrative)

identification of material, including characterization

identification of holder

Obtainment of PIC and  MAT (incl. negotiation), IRCC

Different use (effort/cost) and transfer to subsequent user

Administrative 

cost

Rate based on turnover

Uncertainty of utilization cost 

Ability to mix different materials

potential litigation relating to implementation of prev. MAT

uncertainty of applicable law

unclear ownership / conflicting interests

Development status (pre-bred, bred)

general need to obtain new material

Resistances or production factors

Proven qualities for end users 
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2.2.1 Benefits and opportunities 

 

On the benefits and opportunities side, the following decision criteria and according 

parameters were identified as relevant: 

Decision criteria Decision parameters 

Value of material  

(technical perspective) 

 

 General need to obtain new material (B) 

 Information availability (B) 

 Development status (B) 

 Immediate fit to breeding programme (B) 

 Long-term fit to breeding strategy (O) 

 Quality of seed (B) 

 Adaptability (B) 

Value of material  

(commercial perspective) 

 

 Profitability of potential product (B) 

 Expected volume of sales (B) 

 Potential intellectual property status (B) 

 Achievable competitive advantage (B) 

 Resistances or production factors (B) 

 Proven qualities for end users (B) 

 Obligations to third parties/restrictions to use material (B) 

 Breeding pool already includes material received under an sMTA (B) 

Figure 4: The benefits and opportunities 

We now introduce the decision parameters in detail, including selected comments from the 

semistructured interview respondents and average weightings.  

Value of material (technical perspective) 

Approaching benefits, the value of material from a technical (breeding) perspective was 

identified as relevant. We introduce the decision parameters and an overview of alternatives 

below.  

The general need for new material, predetermining the requirement to access material, was 

approved as most important in the interviews (mean 4.31, median 5, standard deviation 1.268). 

It is already included in the decision tree. 

General need to obtain new material (B)  

 Entirely reliant on internal resources 

 Occasionally reliant on access to new 
material 

                                                 
8
 Values in this section refer to the scale 1 = very little, 3 = average and 5 = very much. 
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 Heavily reliant on access to new material 
(limited in-house depository) 

Interviewees pointed out that especially bigger seed companies can rely entirely on internal 

collections and biotechnology and are self-sufficient; therefore, access to new material is rarely 

needed, when searching for specific new resistances. The smaller a breeding company, the 

more it must rely on access to new external material. Furthermore, the general need for 

material depends on the crop type. With some crops such as maize, there is no need; most 

vegetables have a strong need for new material owing to fast innovation loops. Biotechnology 

is also not available for all crop types and is only affordable for crops with higher seed volumes. 

Information availability (B)  

 No information 

 Characterisation and passport data 

 Passport data + additional morphological 
and agronomic information 

 Additional molecular markers 

Good information on the material, such as characterisation and evaluation data, lowers search 

cost and supports breeders in identifying suitable material. Interviewees added the cumulative 

option if information on molecular markers is available. It was considered as important, unless 

low availability wouldn’t keep breeders from acquiring material (mean 4.42, median 5, standard 

deviation 0.76). 

The type of material in terms of development stage was confirmed as relevant for the 

evaluation of the value from a technical perspective. Interviewees rated the type less important 

(mean 3.27, median 3, standard deviation 0.95), since the access to material is driven by long-

term needs. 

Development status (B)  

 Raw material 

 Pre-bred material (pre-commercial) 

 Bred material (commercial/elite line) 

When evaluating the value of material, the fit to the company’s breeding pool was considered 

important. Interviewees pointed out the relevance of time. The long-term fit to breeding 

strategy (mean 4.19, median 4, standard deviation 0.87) was rated more important than an 

immediate fit to the breeding programme (mean 3.58, median 4, standard deviation 1.52). 

Smaller companies search for (commercial) material with an immediate fit, while bigger 

companies often consider access to material from gene banks as a potential for a long-term 

strategic advantage, since they search for traits and not suitability for the market. 

Immediate fit to breeding programme (B)  

 Unclear 

 Likely fit; useful traits 

 Definite fit; crucial traits 
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Long-term fit to breeding strategy (O)  

 Cannot be determined 

 Minor potential contribution 

 Major potential contribution 

Seed quality was mentioned by several interviewees and therefore added to the parameters 

list. It refers to aspects such as storage, phytosanitary issues and germination rates. If a gene 

bank has low-quality seeds, companies will perhaps not access the material. 

Seed quality (B)  

 Germination rate 

A further aspect mentioned in the interviews is the material’s adaptability, which refers to the 

ability to transfer material from one environment condition to another, such as changes in 

latitude.  

Adaptability (B)  

 Only local adaption 

 Widely adapted to different conditions 

A differentiation in local adaptation and widely adapted to different conditions were considered 

as adequate and useful. Furthermore, experts mentioned the existence of compatibility 

thresholds was mentioned as a potentially relevant technical aspect. 

Value of material (commercial perspective) 

Complementing the benefits perspective, the value of material from a commercial perspective 

must be evaluated. We introduce the decision parameters and an overview on alternatives 

below. Many interviewees pointed out that commercial factors are important. Owing to the 

long timespan between accessing material and the commercialization of the potential 

product(s), a key challenge is handling the uncertainty of an evaluation of the commercial 

value.  

Profitability of potential product (B)  

 Margin (%) 

The potential product’s expected profitability was considered most important (mean 4.08, 

median 5, standard deviation 1.21). It is considered as the major factor that drives every 

decision and as a prerequisite for any development. Although included in the interviews, the 

expected market price was not considered relevant (mean 2.85, median 3, standard deviation 

1.23) and was therefore dropped from the decision rationale. Experts also rated the expected 

sales volume as important. Investments in the development can be split to a greater basis of 

products (mean 3.58, median 4, standard deviation 0.78). 

Expected volume of sales (B)  

 Pieces sold 

 Acres planted 

 Market share 
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Interviewees provided several proxies to estimate the expected sales volume. The potential 

status of intellectual property was rated as average (mean 3.23, median 3, standard deviation 

1.05), with a clear variance between smaller and larger companies: Interviewees from big 

companies attributed very high values (4/5), while smaller companies attributed low values (2) 

Potential intellectual property status (B)  

 Regulated product 

 PVP 

 Patent 

 Other 

A further parameter drawn from the interviews is the expected achievable competitive 

advantage from the material. Many interviewees pointed out that access to material from 

external sources is a key source of competitive advantage. In this case, the “benefit” lies only in 

the avoidance of a competitive disadvantage. 

Achievable competitive advantage (B)  

 None 

 Peer pressure  

 Slight advantage 

 Exclusive access 

Interviewees pointed out that exclusive access to material resulting in a major competitive 

advantage has the potential to outweigh costs and risks. 

Resistances or production factors (B)  

 Cannot be determined 

 Minor potential contribution 

 Major potential contribution 

Evidence on genes of possible value such as resistances or climatic adaptation was rated as very 

important by many experts (mean 4.31, median 5, standard deviation 1.07). While this 

parameter was initially considered a technical factor, based on interviewee responses and 

comments, it was assigned to the commercial perspective. Closely interconnected are proven 

qualities for end users that lead to higher profitability potential and competitive advantages – 

also mentioned several times as relevant parameter and therefore added to the rationale. 

Proven qualities for end users (B)  

 Value for farmers 

 Value for consumers or other users 

From a legal perspective, the existence of obligations to third parties or restrictions to use the 

material is a parameter that was pointed out by many experts. The commercial value may be 

substantially affected if obligations such as Benefit-sharing payments, royalties or restrictions of 

the material’s use are inherent to the material.  

Obligations to third parties/restrictions to 

use material (B) 
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 Benefit-sharing obligation 

 Restrictions for markets or application 

Closely linked to obligations to third parties is the company’s general strategy to engage in 

sMTA (mean 3.12, median 4, standard deviation 1.55). Especially large companies pointed out 

that the decision to include sMTA material in the own breeding pool is strategic. 

Breeding pool already includes material 
under sMTA (B) 

 

 None 

 Restrictions for markets or application 

 Low 

 Medium or high 

Access to sMTA material may lead to an infiltration of a company’s breeding pool, resulting in 

Benefit-sharing payment obligations for commercial products. Owing to the long timespan of 

the breeding process, especially at sMTA, which is with mostly raw material, the requirement to 

set up a system to comply with trace-and-track requirements is a key parameter. Interviewees 

pointed out that the factors differ between crop types, especially in the aspects of profitability, 

technical protection, competitor situation and market volumes. 

2.2.2 Costs and risks 

 

On the costs (C) and risks (R) side, the following decision criteria and according parameters 

were identified as relevant: 

Decision criteria Decision parameters 

Search cost (C)  

 Identification of material, including characterisation 

 Identification of holder 

Administrative cost (C)  

 Trace-and-track requirements 

 Reporting effort to authorities and storage of transaction 

documents 

 Compliance costs (administrative) 

Legal cost (C)  

 Obtainment of PIC and MAT (incl. negotiation), IRCC 

 Different use (efforts/costs) and transfer to subsequent 

user 

Benefit-sharing obligation (C)  

 Rate based on turnover 

Legal uncertainty (R)  

 Uncertainty of utilisation cost (transaction costs, terms of 

contract, renegotiation, etc.) 
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 Ability to mix different materials 

 Potential litigation relating to implementation of previous 

MAT 

 Uncertainty of applicable law 

Reputation risk (R)  

 Unclear ownership / Conflicting interests 

Figure 5: The costs and risks 

We introduce the decision parameters in detail below, including selected comments from the 

semi-structured interview respondents and average weightings. Approaching costs, different 

cost categories were identified.9 Costs and risks vary substantially between the alternatives to 

access material, owing to the major differences between the approaches of the Nagoya 

Protocol and the International Treaty and its MLS. When making decisions on which system to 

choose, the inherent costs and risks play an important role and must be outweighed by the 

benefits and opportunities. Therefore, the decision rationale provides a basis to structure 

decisions on which alternatives to access new genetic material are chosen.  

Search costs 

When accessing new material, costs are incurred for the identification of appropriate material 

and its holder. Experts rated search costs as highly relevant, especially under the CBD-Nagoya 

system (mean 4.54, median 5, standard deviation 0.75), with a relatively high importance 

between all costs (mean 3.15, median 3, standard deviation 1.7) in a ranking between 1 (least 

onerous) and 5 (most onerous). 

Identification of material, including 

characterisation 

 

 Material is described on searchable websites 

 Material must be identified and 
characterised by user 

 Associated traditional knowledge must be 
identified, in order to fulfil due diligence 
requirements 

Identification of holder  

 Direct request to the collection containing 
the material of interest, easily identifiable 
through the International Treaty website 

 The NFP and/or the NCA(s) must be 
identified. There may be different NCAs for 
genetic material and traditional knowledge, 
and more than one in each case 

 

 

                                                 
9
 Values for cost refer to the scale 1 = low costs, 3 = average costs and 5 = high costs. 
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Administrative cost 

Looking at the administrative costs, the most important aspect is the trace-and-track 

requirements linked with access to the material (International Treaty mean 3.23, median 4, 

standard deviation 1.12, CBD-Nagoya 4.85, median 5, standard deviation 0.36).  

Trace-and-track requirements  

 No need for tracking  

 Record all crosses with sMTA material  

 Recording of crosses dependent on 
provisions of individual MAT contract, also 
binding subsequent user(s) 

Depending on the selected access system, trace-and-track requirements will apply to the 

recipient, which places a substantial administrative burden on companies. Trace-and-track has 

a strong influence on safeguarding companies’ profitability to clarify and document if crossings 

lead to payment obligations. 

Reporting effort to authorities and storage 
of transaction documents 

 

 MAT could contain different reporting 
obligations, deadlines, etc. 

 At the final product development stage, due 
diligence must be done and documentation 
must be submitted to the NFP 

 Annual report to the GB on sales of a 
product incorporating sMTA material, 
(payment due, type of restrictions imposed 
on the product) 

 Annual report to the GB on sales of products 
for 6.11 subscribed crops (payment due, 
type of restrictions imposed on the product) 

A further administrative effort results from the fulfilment of reporting obligations for accessed 

material. Although systems may already be in place for internal purposes, access may incur an 

additional effort to companies. 

Compliance cost (administrative)  

 Compliance/Dispute settlement procedures 

 The user must disclose all required 
documentation, give further information 
that may be requested by NFPs, NCAs or 
other persons in charge of checks, including 
on-the-spot checks 

 Simple, clear dispute settlement procedures: 
in case of alleged or suspected non-
compliance, the user will initially be 
approached by the Secretary of the 
International Treaty, and if the matter is not 
resolved, mediation or legally binding 
arbitration follows 
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In the case of a dispute or to show compliance, additional administrative costs besides the 

associated legal cost will occur. Although their importance within administrative cost is of lesser 

importance, they were included into the rationale for reasons of completeness. 

Legal costs 

When an access system for material is selected, the associated legal costs for contracting are 

very important (contract costs CBD-Nagoya 4.69, median 5, standard deviation 0.61, 

postcontract legal costs International Treaty mean 1.92, median 2, standard deviation 1.00, 

CBD-Nagoya mean 4.92, median 5, standard deviation 0.27). Owing to the standardized MAT on 

the sMTA, the legal costs for the International Treaty were rated with very low values (contract 

legal costs International Treaty mean 1.77, median 1, standard deviation 1.05). 

 

Obtainment of PIC and MAT  

(including negotiation), IRCC 

 

 PIC not required/included, only MAT 

 Straightforward; entities known and clearly 
defined 

 Additional effort; entities difficult to identify 
and/or define; PIC not only from provider 
country, but potentially also from 
indigenous and local communities 

 Number of different legislation systems 
covered by the contract 

 Identify the contracting party (particularly 
relevant in case of indigenous peoples and 
local communities); applicable national laws, 
including procedural and administrative 
laws; include Benefit-sharing clause; dispute 
settlement clause; clause on subsequent 
users; clause on changes of intent of use and 
requirement for renegotiation, etc. 

 Additionally: short negotiation (< 1 year) 

 Additionally: long negotiation (> 1 year) 

Further legal costs may be caused by the different use of the accessed material or transferring 

it to subsequent uses. In both cases, a renegotiation may become necessary if further use was 

not specified in the original MAT. 

Different use (effort/cost) and transfer to 

subsequent user 

 

 All research and breeding activities are 
allowed 

 Any ‘further use’ that was not specified in 
the original MAT contract must be 
renegotiated: easily renegotiated with low 
legal costs 

 Any ‘further use’ that was not specified in 
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the original MAT contract must be 
renegotiated: renegotiation is uncertain and 
involves high legal costs 

 Transfer to a subsequent user requires the 
issue of an sMTA reported to the 
International Treaty 

 Transfers require no sMTA 

 Use of current PIC/MAT that allows transfer 
to subsequent user 

 New PIC and MAT contracts are required 

Benefit-sharing Obligation 

A further important aspect is the payment structure and height of the Benefit-sharing 

Obligation related to the commercialization of products bred from the accessed material. 

Usually, an absolute percentage based on turnover is applied. 

Legal uncertainty 

Besides legal cost, the access to material may – depending on the selected alternative – include 

legal uncertainty. Interviewees noted the high importance of this decision criterion that may be 

decisive whether or not an access alternative is considered. Statements indicated that legal 

uncertainty cannot be outweighed by technical or commercial value of the material in many 

cases. Legal uncertainty was rated of high relative importance, especially for CBD-Nagoya 

(International Treaty mean 2.69, median 2, standard deviation 1.14; CBD-Nagoya 4.92, median 

5, standard deviation 0.27). Several sources of uncertainty exist: 

Uncertainty of utilisation cost (transaction 
costs, terms of contract, renegotiation, etc.) 

 

 Low (in particular cases, utilisation cost may 
be higher than assumed) 

 Medium (utilisation cost may be higher than 
assumed) 

 High (utilisation cost is expected to be 
significantly higher than assumed) 

The uncertainty of utilization cost resulting from transaction cost, compliance to contract terms 

or renegotiation was a highly rated risk (mean 3.81, median 4, standard deviation 1.23). A 

further uncertainty may result from the mixture of material accessed from different 

alternatives, including separate obligations and terms such as Benefit-sharing obligations, 

conflicting definitions of use and the transfer to subsequent users. 

Ability to mix different materials  

 Straightforward (materials under different 
sMTAs may be crossed at will) 

 Creates legal uncertainty (crossing of 
materials under sMTAs with materials MAT 
contracts) 

 Creates legal uncertainty and additional 
costs (crossing of materials under different 
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MAT contracts necessitates complex 
renegotiation of contracts in different 
provider countries, possibly requiring 
renegotiation of PIC) 

Interviewees pointed out that companies will only work with great difficulty with sMTA and 

CBD-Nagoya Protocol in the same breeding programme unless they are forced to do so by 

competition or other external pressures (mean 4.15, median 5, standard deviation 1.2310). 

Therefore, the question if companies will often do so was answered with seldom (mean 2.35, 

median 2, standard deviation 1.2911). Some interviewees even called this “a nightmare”. Closely 

related is a potential relating to the implementation of a previous MAT, which can occur under 

different alternatives. 

Potential litigation relating to 

implementation of previous MAT 

 

 No risk 

 Potential risk (low) 

 Potential risk (high) 

A further major risk may result from uncertainty concerning applicable law(s). Experts 

emphasized the importance of this to the decision (mean 4.54, median 5, standard deviation 

0.50). 

Uncertainty of applicable law  

 Increased uncertainty when the applicable 
law is not defined; need to hire legal staff to 
dispute on the basis of the laws of the 
respective provider country 

 sMTAs are not subject to national law; 
multilateral regime clearly defined in the 
International Treaty 

 Potential risk for settlement (when 
compliance monitoring and dispute 
settlement involves a number of provider 
countries, uncertainties regarding are raised 
concerning jurisdiction, choice of law and 
the simultaneous interpretation of the 
provisions of a number of non-standard 
contracts) 

 

 

 

 

 

                                                 
10

 On the scale, 1 = easily, 3 = with moderately difficulty and 5 = with great difficulty. 
11

 On the scale, 1 = never, 3 = occasionally and 5 = often. 
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Reputational risk 

Concerning reputational risk, especially respondents from the bigger companies fear a potential 

damage to the company’s reputation resulting from unclear ownership or conflicting interests 

(mean 4.50, median 5, standard deviation 0.96). 

Unclear ownership / Conflicting interests  

 No risk: sMTA is standardised contract, 
multilaterally agreed 

 Potential reputation risk: individually 
negotiated PIC & MAT raises questions as to 
who the relevant owners/parties are, 
especially when TK is involved 

The decision rationale provides a framework to structure and analyse decisions whether 

material is accessed from external sources and which sources will be selected. For each access 

alternative, the benefits, opportunities, costs and risks that are relevant for the decision can be 

determined. Owing to the complexity of the involved legal frameworks, the decision cannot be 

described as a case-by-case or material-as-material description. As the table of available 

materials shows, the potential benefits and opportunities arising from plant genetic material 

differ substantially between the access alternatives. Furthermore, the different access 

alternatives have inherent costs and risks that also differ substantially between legal 

frameworks and access systems. In short, no material is available from any source. If 

comparable or even identical material is available from several access alternatives, decision-

makers will use the alternative including least costs and the fewest risks. Regarding the 

International Treaty, interviews confirmed the results from prior studies that indicate a limited 

availability from material from the International Treaty. Furthermore, material is often available 

from a wide range of alternatives to access material at lower costs than material from the 

International Treaty. After the decision rationale has been identified and further developed by 

a series of semistructured interviews, a game was set up to gain insights into realistic user 

behaviours. The decision rationale provides a profound structure for a detailed analysis of 

expected reactions and therefore supports a clear and sound derivation of hypotheses and 

context settings. The following section includes the derivation of hypotheses for the game and 

their subsequent empirical analysis. These hypotheses will be derived from the modifications of 

the MLS that are being discussed.  

 

3 Development of a game to test users’ decision behaviour 
 

3.1 Introduction and integration of components 

 

In the overall approach, the game represents an explorative approach that allows us to test the 

innovative approaches being further developed by the working group in a realistic industry 

setting. It provides empirical insights into real decision-making behaviour, resulting in 

qualitative and quantitative findings on decision-making behaviour.  
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Strategic games were first introduced by the Chinese philosopher Sun Tzu in the area of military 

applications. The first wargame was mentioned around 3000 BC. Over time, wargames 

developed into the so-called Chaturanga in India around 500 BC, with distinct figures, and 

turned out to be the forerunner of chess.12 In 1957, the American Management Association 

conducted the first business wargame, called the American Management Association Top 

Management Decision Simulation. Its participants had to market a fictional product in 

competition with other players. The strategic game’s intention was educational; it seeks to 

support managers to prepare for business decisions.13 Business gaming was first mentioned by 

ANDLINGER in 1958.14 KURTZ defines business gaming as “a role-playing simulation of a dynamic 

business situation” with the primary goal of facilitating competitive strategy development and 

validation.15 He further points out that gaming should be conducted within specific boundaries 

concerning time horizon and scope. By determining the time periods represented by the played 

rounds, the game’s complexity can be reduced, and the outcomes of a business wargame can 

be improved accordingly.16 Business wargames have been played in private and public 

sectors.17 

For the purpose of innovative approaches, the business wargaming methodology provides a 

profound basis. It must be adapted to the application and the research questions to be 

investigated. This includes the inclusion of a range of company profiles which act in changing, 

consistent and cumulative context settings over time. Participants will have to decide for 

strategic options which impact the future potential to generate profits of their company. They 

are confronted with new information in each round and get also information about the 

behaviour of competing companies in the market. This allows for a deeper understanding and 

involvement of participants and is supposed to lead to a (more) realistic behaviour than a 

simple questionnaire that is filled out by an interviewer. By designing a game, several context 

factors that limit the playing field must be taken into account, including the limited availability 

of participants in a short timeframe as well as the complexity of the context and the research 

area. For the purpose of this study, four key, closely interrelated elements will be designed for 

the game and therefore must be aligned to each other. The hypotheses to be tested in the 

game determine the structure and contents of the other components: The company profiles 

address hypotheses related to company size and characteristics. They allow for the comparison 

between different aspects to be varied through the company profiles. Hypotheses related to 

the context were addressed by a variation of context settings, which allows one to change key 

parameters relevant for decision behaviour. After the game has finished, post-game interviews 

will be done with selected participants to further investigate the intentions and motives of their 

behaviour. Besides the comments left in the game, these open interviews provide further 

insights. 

                                                 
12

 See Perla (1990, 15 ff.). 
13

 See Oriesek and Schwarz (2008, 16 ff.). 
14

 See Andlinger (1958). 
15

 See Kurtz (2007, 13). 
16

 See Kurtz (2003, 15). 
17

 See Schwarz (2009, 294). 
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Figure 6: The components of the game 

The remaining part of this section is structured as follows: First, we develop the hypotheses 

that are to be tested by the strategic game. We then derive the company profiles from the 

company-related hypotheses. Finally, we introduce the storyline, including the gameplan and a 

consistent framework that incorporates the company profiles and the different context 

settings. The game was developed in close collaboration with experts and consultants from the 

International Treaty.  

3.2 Development of hypotheses 

 

The hypotheses that are to be tested by the game provide a profound basis and starting point 

for the game’s components. They were derived from the decision rationale and the 

modifications being discussed, specifically when making decisions to use the alternative 

payment options of Articles 6.7 and 6.11 of the sMTA. Starting with the decision rationale, the 

decision tree and insights gained from the semi-structured interviews, key aspects that 

influence decision behaviour are identified. 

  

1 Capture users‘ decision making behavior 

Components of a strategic game

Hypotheses

The hypotheses to be tested within the 

strategic game. These may consist of different 

settings and represent the key simulation 

element: How would users react if X was like 

this given Y. 

Strategic 

Game

Context Settings

The context within the users act: regulatory, 

economical, political and social developments 

and changes to them over time. Hypotheses 

are tested in context of these settings. They 

should be a s realistic as possible, some 

simplifications have to be made.

Company Profiles

The type of companies that are engaged 

within the game. They can be either active 

(played by participants) or passive (just 

mentioned to establish an appropriate set of 

competitors. Company profiles should 

represent the industry.

Storyline / Rounds

The order in terms of time and steps in which 

hypotheses and company settings are 

presented to the players. This enables to 

provide additional information in each round, 

give information about competitors‘ behavior 

and have time passed by.
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3.2.1 Decision alternatives 

 

The available decision alternatives define the starting point for the development of hypotheses. 

The alternatives from the decision rationale are reported below. 

Access alternatives Covered institutions Available type of material 

… the International Treaty on 
plant genetic resources for 
food and agriculture (ITPGRFA) 
by use of an sMTA 

international collections 
Consultative Group on International 
Agricultural Research Centers (CGIAR) 
National agriculture research system 
(NARS) 

in situ material 
raw material (wild relatives, 
landraces) 
pre-bred material (pre-
commercial, improved lines) 
bred material (elite lines, 
commercial products) 

…prior informed consent 
mutually agreed terms 
(PIC&MAT) 
under national authority / 
bilateral agreements 

farmers’ exchange 
national collections not covered by 
ITPGRFA 

In situ material 
raw material (wild relatives, 
landraces) 
Potentially improved lines in 
other national collections 

… from ongoing breeding and 
sales 

private collections and companies commercial material  
bred material (elite lines, 
commercial products) 

Figure 7: Overview on access alternatives for plant genetic material 

For the game, the following decision alternatives are introduced:  

-  continue breeding with own material only 

-  access genetic material from external sources 

These options reflect the participants’ general willingness to access material. The option 

continue breeding with own material only was also mentioned several times in the interviews as 

realistic but unattractive. 

-  access material from commercial market  

This option covers an easy and preferred way for seed companies to access material. 

Companies buy commercial seed from their competitors or exchange it with them and use it 

for further breeding (breeders’ exemption).  

-  access material from public gene banks with easy access (USDA)  

This option reflects public sources of material outside the MLS that provide easy access to 

companies: Material can be accessed for free or at a one-time fee, but almost without 

further Benefit-sharing obligations and track-and-trace requirements. 

-  access material using individually negotiated contracts (PIC & MAT)  

This option refers to national public collections not covered by the MLS that require 

individual negotiations, especially of Benefit-sharing obligations. 

-  access material from the International Treaty under an sMTA  

This option covers material accessed from the Multilateral System of the International 

Treaty and selected other public sources (referred to as MLS). It requires the selection of a 
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payment model (sMTA Article 6.7 or sMTA Article 6.11). Furthermore, under sMTA Article 

6.7, companies can decide on the way to market their products resulting in voluntary or 

mandatory payments to the Benefit-Sharing Fund.  

Please find below a screenshot from the game showing how the decision alternatives were 

presented: 

Changes to the decision alternatives are marked in bold, and available alternatives may also be 

adapted according to the context settings. Furthermore, they are presented by adding further 

information such as track-and-trace requirements. After the starting point was defined, the 

hypotheses could be developed. 

3.2.2 Context-related hypotheses 

 

In the following section, we develop hypotheses relating to changes in context. The currently 

discussed modifications address changes in the legal framework and the conditions to access 

material, including payment rates in the context of the wider legal framework to access genetic 

material. After the hypotheses were developed, they were put into the gameplan in a 

consistent order that avoids major changes and allows for a cumulative development of 

changes. We do this below. 

First, a major change in the legal context must be captured: The Nagoya Protocol has come into 

force; many major countries ratified and implemented it. This change in the legal framework 

strongly affects the cost and risk perspective of the decision rationale for materials obtained 

under CBD-style or Nagoya-style contracts. First analyses show that transaction costs as well as 

legal uncertainties may be inherent in the implementation of the Nagoya Protocol; this could 

increase the willingness to use the MLS.  

H1: After the Nagoya Protocol came into force, the willingness to use the MLS would increase. 

The hypothesis is confirmed if more companies use the MLS than before the Nagoya Protocol 

came into force. A main obstacle to using the MLS relates to the value of the material itself. 

Many interviewees mentioned poor availability of important collections in some contracting 

parties of the International Treaty. The more material is available, the higher the value 

perception will be. Therefore: 

H2: Substantially improved availability of collections will lead to higher willingness to access 

material from the MLS. 
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The hypothesis is confirmed if companies use the MLS more frequently than before collections 

in major contracting states were available. One of the modifications that are being discussed is 

to make payments mandatory for products that incorporate sMTA material and are marketed 

under variety protection (PVP). Besides effort generated by payments, this may improve 

administrative cost due to additional trace-and-track effort; companies are therefore likely to 

avoid the MLS. The willingness to access material from the MLS may also depend on the 

payment rate. 

H3: The mandatory payment under sMTA Article 6.7 for PVP will lead to lower willingness to 

access material from the MLS. 

The hypothesis is confirmed if less companies access material from the MLS after payments for 

products marketed under PVP have become mandatory. 

H4: The decrease in payment rates of sMTA Article 6.7 will lead to increased willingness to 

access material from the MLS. 

The hypothesis is confirmed if more companies access material from the MLS after payment 

rates for sMTA Article 6.7 have decreased. One of the key modifications lies in the revision of 

sMTA Article 6.11. It should become a subscription club that includes the removal of the track-

and-trace requirement for sMTA materials. Also, the exchange of material between club 

members can be made without an sMTA. This is expected to cut the administrative costs 

inherent in an sMTA, leading to a higher attractiveness for companies to sign up. Furthermore, 

a decrease in payment rates is expected to have a positive effect. 

H5: The revision of sMTA Article 6.11 will be attractive to companies. 

The hypothesis is confirmed if more companies sign up for a revised sMTA Article 6.11. 

H6: The decrease in payment rates will lead to higher willingness to sign up for sMTA Article 

6.11. 

The hypothesis is confirmed if more companies sign up for a revised sMTA Article 6.11 after 

payment rates have decreased. An analysis of the EU implementation of the Nagoya Protocol 

showed that transaction costs for companies may increase substantially. These include all 

relevant costs – certain and probable – arising throughout the whole process of acquiring and 

using materials, complying with relevant laws and regulations, marketing and Benefit-sharing. 

Major reasons include the obligation to prove compliance with the CBD and the Nagoya 

Protocol upon market approval. This requires tracking and tracing materials, even if the product 

is bred only from in-house materials or materials obtained before the Nagoya Protocol came 

into force. Collaborating with the CBD to remove or simplify tracking and tracing for certain 

materials for subscribers to sMTA Article 6.11 may lead to lower transaction cost for companies 

and therefore a higher willingness to sign up. 

H7: Collaboration with the CBD will lead to higher willingness to sign up for sMTA Article 6.11. 

The hypothesis is confirmed if collaboration with the CBD, leading to lower transaction cost for 

companies, is established and more companies sign up for sMTA Article 6.11. Furthermore, 
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adding privileges to sMTA Article 6.11 subscribers, such as an involvement in priority setting in 

collection and evaluation, may lead to an increased willingness to sign up for sMTA Article 6.11. 

H8: Adding privileges to sMTA Article 6.11 will lead to increased willingness to sign up for sMTA 

Article 6.11. 

The hypothesis is confirmed if more companies sign up for sMTA Article 6.11 after privileges 

were introduced for subscribers. A further reason not to subscribe to sMTA Article 6.11 may be 

the long time to withdraw from it. A long period of renewal limits a company’s flexibility to 

react to global developments or other changes such as selling the company. Therefore:  

H9: An increase of subscribers to sMTA Article 6.11 will lead to increased willingness to sign up. 

The hypothesis is confirmed if more companies sign up for sMTA Article 6.11 when more 

companies have joined the club. Furthermore, interviews showed the importance of effective 

utilization costs. Besides material accessed from the commercial market under the breeders’ 

exception, material can be obtained from public gene banks with easy access like the USDA. A 

ratification of countries, including these public gene banks, would remove this access option 

and will make the material available from the MLS. Therefore: 

H10: Shorter withdrawal time will lead to increased willingness to sign up for sMTA Article 6.11. 

The hypothesis is confirmed if more companies sign up for sMTA Article 6.11 after the 

withdrawal time has been shortened. The revision of sMTA Article 6.11 includes the 

opportunity of facilitated exchange of material between club members. Furthermore, more 

companies subscribing to the club establishes a level playing field in the seed industry. 

H11: The ratification by major countries leads to increased willingness to access material under 

sMTA Article 6.7 from the MLS. 

The hypothesis is confirmed if more companies access material under sMTA Article 6.7 from the 

MLS after major companies ratified the International Treaty. 

H12: Ratification by major countries leads to increased willingness to access material under 

sMTA Article 6.11 from the MLS. 

The hypothesis is confirmed if more companies access material under sMTA Article 6.11 from 

the MLS after major companies ratified the International Treaty. 

H13: Ratification by major countries leads to increased willingness to access material from the 

MLS. 

The hypothesis is confirmed if more companies access material from the MLS after major 

companies ratify the International Treaty. Besides a wide range of possibilities to avoid the 

MLS, the seed industry often refers to unfair distribution of Benefit-sharing obligations along 

the value chain. This fairness aspect could be addressed by an agreed division between 

governments and industry, and may lead to a greater willingness to use the MLS and even 

subscribe to sMTA Article 6.11. 

H14: The agreed division of Benefit-sharing obligations between member governments and 

industry will increase willingness to access material from the MLS. 
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The hypothesis is confirmed if more companies access material from the MLS after an agreed 

division of Benefit-sharing obligations has been established. 

H15: The agreed division of Benefit-sharing obligations between member governments and 

industry will increase willingness to sign up for sMTA Article 6.11. 

The hypothesis is confirmed if more companies sign up for sMTA Article 6.11 after an agreed 

division of Benefit-sharing obligations has been established. Furthermore, the analysis of key 

decision parameters showed the importance to breeding companies of profitability and market 

size. Because they heavily vary between crops, identical payment rates for all crops do not 

reflect the ability to pay and contribute to the Benefit-sharing fund. This aspect is closely 

related to the value-add that can be achieved by breeding innovations in a specific crop. 

Furthermore, this refers to the fairness aspect of contribution and Benefit-sharing. 

H16: Payment rates by crop (based on profitability and market size) for sMTA Article 6.11 will 

lead to increased willingness to sign up. 

The hypothesis is confirmed if more companies sign up for sMTA Article 6.11 after crop-specific 

payment rates have been established. 

3.2.3 Company-related hypotheses 

 

Afterwards, company-related hypotheses were derived, starting with hypothesis C. The 

decision parameters that are affected by these modifications were identified and integrated 

into the hypotheses accordingly. These company-related hypotheses determine the parameters 

to be included in the game’s company profiles. The first topic that heavily influenced the 

decision of companies and breeders is the underlying need to access new material; it is 

determined by the availability of material in in-house collections. 

C1: The more material is in own collections, the lower the willingness to access material from 

the MLS. 

The hypothesis can be confirmed if companies with smaller in-house collections tend to access 

materials from the MLS more frequently than ones with larger in-house collections. Closely 

connected to this is the availability of material from the MLS. The MLS only includes crops that 

are included in Annex 1 of the International Treaty; other crops are only in few cases available 

under an sMTA. Therefore, companies that breed non-Annex 1 crops may access material from 

the MLS only when the crop coverage is extended to all Plant Genetic Resources in Food and 

Agriculture. This also includes the availability of the sMTA Article 6.11 option for these crops. As 

vegetables are one of the key missing elements mentioned several times in the interviews, they 

were selected for testing. 

C2: Vegetable companies are more likely to access material from the MLS when crop coverage 

is increased. 

The hypothesis is confirmed if companies that breed vegetable crops tend to access more 

materials from the MLS than before the expansion of Annex 1.  
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C3: Vegetable companies are more likely to sign up for sMTA Article 6.11 when coverage is 

increased. 

The hypothesis is confirmed if more companies breeding vegetable crops tend to sign up for 

sMTA Article 6.11 after the crop expansion of Annex 1. In order to check for the willingness to 

access the sMTA in depending on the composition of the breeding pool C4 was derived.  

C4: Companies with higher sMTA usage are more likely to access material from the MLS. 

The hypothesis is confirmed if companies with relatively higher shares of sMTA material in their 

breeding pool tend to access more materials from the MLS. If a higher usage of sMTA leads to 

an increase in access under Article 6.11 is considered in C5. 

C5: Companies with higher current sMTA usage are more likely to access material under sMTA 

Article 6.11. 

The hypothesis is confirmed if companies with relatively higher shares of sMTA material in their 

breeding pool tend to opt more to sMTA Article 6.11. Differences in the necessity to access new 

material may lead to a higher willingness to access material from the MLS.  

C6: Companies with stronger need to access new material (raw, improved) are more likely to 

access material from the MLS. 

The hypothesis is confirmed if companies with a stronger need to access new material tend to 

opt more to access from the MLS. Differences in the necessity to access new material may lead 

to a higher willingness to access material under Article 6.11.  

C7: Companies with a stronger need to access new material (raw, improved) are more likely to 

access material under sMTA Article 6.11. 

The hypothesis is confirmed if companies with a stronger need to access new material tend to 

opt more to access under Article 6.11. Companies with GM crops in their breeding portfolio are 

more likely to not access material from the MLS, because they can create variations by 

themselves or use known traits extracted from other crops or varieties. 

C8: Companies with gene-manipulated crops (rapeseed, maize) are more likely to not access 

material from the MLS. 

The hypothesis is confirmed if companies with GM crops tend to access less material from the 

MLS. Administrative and legal costs were identified as key decision parameters. Furthermore, 

analyses of the EU implementation of the Nagoya Protocol as well as interviews showed the 

difficulties inherent in a mixture of material obtained by CBD-Nagoya style contracts with other 

materials. 

C9: Companies are not willing to mix material obtained by CBD-Nagoya style contracts with 

their breeding pool without sMTA material (H0). 

The hypothesis is confirmed if companies avoid to access material obtained by CBD-Nagoya 

style contracts although they have no material obtained under an sMTA in their breeding pool. 

C10: Companies are not willing to mix material obtained by CBD-Nagoya style contracts with 

their breeding pool with sMTA material (H0). 
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The hypothesis is confirmed if companies avoid accessing material obtained by CBD-Nagoya 

style contracts although they have no material obtained under an sMTA in their breeding pool. 

After the development of hypotheses, the game’s key components were designed. Starting 

from the company profiles, which reflect the company-related hypotheses, different game 

settings were developed to address the context-related hypotheses.  

3.3 Design of company profiles 

 

As both experts in interdisciplinary workshops and interviewees often referred to company size 

as a determinant of decision-making in the access of material, several company profiles were 

set up for the game. Participants were provided with a specific role of an individual company, 

including a setting that describes key aspects of relevance for decision-making. This allows for 

variation in company parameters among participants and best reflects decision-making in the 

seed industry. Selected seed market experts double-checked company profiles for consistency 

and realistic assumptions by selected seed market experts. 

Company profiles should reflect the structure of the seed industry. One focus of the game is 

breeding companies in developed countries dealing with food crops. We did not focus on the 

industrial use of crops and forages as well as companies in developing countries. Company 

profiles should reflect realistic competition situations and should allow gameplayers to act 

within a consistent company framework when taking decisions. To avoid the establishment of 

monopoly situations, four big companies were established, unless players are only attributed to 

two companies. Derived from the set of company-related hypotheses to be tested by the game, 

a variation of key company parameters is derived from the predominant crops, the main 

markets where the company is engaged, the location of company headquarters, and current 

sMTA material usage in the company breeding pool. 

In the game, players will be assigned to one of the five following company profiles. Before the 

game, each player receives a short company profile, allowing an identification with the 

company and own position. The table below provides an overview of the company profiles in 

the game. Each company profile includes the sections your company, turnover and main areas 

of operation, strategy and portfolio, crop in focus, and competitor overview; these contain the 

following information: 

Your company 

This section includes a short description of the model company on size, history, locations, and 

headquarters; it seeks to establish a realistic picture of the company. 

Turnover, R&D intensity and main areas of operation 

Players are provided with information regarding the market position, volume of turnover, its 

spread to markets, and predominant crops. Furthermore, information relating to R&D intensity 

is provided. Besides the intention to provide a realistic picture, markets are included to show 

the relevance of legal frameworks. R&D intensity enables participants to evaluate the relative 

importance of plant breeding and the available financial budget for it. 

Strategy and portfolio 
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This section includes the model company’s intellectual property and biotech policies. Besides 

the intention to provide a realistic picture, the intellectual property strategy refers to the 

potential payments arising from the sMTA Article 6.7 option and the availability of alternatives 

to access material. 

Crop in focus 

This section includes extensive information regarding the crop relevant to decision-makers. 

Several decision parameters were referred to in order to provide a consistent picture of key 

drivers to access new material and the potential to do so. It includes the average return on 

sales (EBITDA margin), the availability of own collections, key drivers of the need to access 

material, sMTA usage in company’s breeding pool, and membership of Annex 1 (hypotheses C1, 

C2, C3, C4, C5, C6, C7 and C8). 

Previously accessed sources of genetic material  

This section refers to the alternatives to access genetic material for the crop utilised by the 

company to date.  



35 

Figure 8: Competitor overview 

This table provides an overview on the model seed companies used in the game (bold) and selected market-leading companies. 

Name Turnover 
of seed 
sales US$ 

Staff, volume of own 

breed material 

Crops (predominant) Case crop Main 

markets 

Head-

quarters 

Usage of 

sMTA 

material 

(share) 

Worldseed 6 billion  Big Cereal, oilseeds, 

vegetables, industrial 

crops, forages 

Not an active company 
U.S., EU, UN 

developing 

countries 

EU  

NewSeed 5 billion Big Cereal, oilseeds 
Not an active company 

JP, U.S., EU U.S., EU  

Zeedcom 4 billion Big; R&D share 20%; 

own breeding pool 

almost self-sufficient; 

income from licenses  

Cereal, oilseeds, 

industrial crops 

Maize GM (Annex 1; much 

biotech; potential need to 

access for resistances in the 

long run); ROS 18% 

U.S., EU, 

Australia, 

developing 

countries 

US 
Almost 

none 

Makawa 500 

million 

Big; R&D share 20%; 

intra-industry exchange; 

limited own breeding 

pool 

Vegetables, flowers Tomatoes for Glasshouses 

(not Annex 1; strong need 

for new material); ROS 25% 

U.S., EU, 

China 

JP Low 

(AVRDC) 

Agrabis 100 

million 

Medium; R&D share 5%; 

limited own breeding 

pool 

Cereal, forages Wheat (Annex 1, strong 

need for new material); ROS 

3% 

EU, U.S. Australia Low 

Mapleseed 200 

million 

Medium; R&D share 8%; 

limited own breeding 

pool 

Oilseeds Rapeseed GM (Annex 1; big 

market; strong need for new 

material); ROS 12% 

North 

America, 

EU 

Canada None 

De Vries 2 million Small; R&D share 7%; 

very small own breeding 

pool 

Potatoes 
Potatoes (Annex 1; slow 

innovation; substantial need 

for new material); ROS 4% 

EU, MEA EU Low 
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Large company: Zeedcom Corporation 

Zeedcom is a large multinational company that heavily relies on GM crops and hybrids. It 

represents one of the major companies acting worldwide, like Monsanto, Pioneer or Syngenta. 

Maize falls under Annex 1 and is selected because of its high market volumes, high profitability, 

highly developed biotechnology, and the very low need to access new material. The company has 

a high R&D share, but is almost self-sufficient owing to extensive own collections. 

Large company: Makawa Corporation 

Makawa Corporation is a large multinational company with a focus on vegetables. Vegetables are 

selected because of their high profitability and the possible expansion of Annex 1. Its innovation 

speed is very high, resulting in a strong need for continuous access to new material. 

Medium-sized company: Agrabris Inc. 

Agrabris Corporation is representative of one of the numerous medium-sized cereal and forage 

companies. Wheat is selected because of its low profitability, but high market volumes, falling 

under Annex 1. Its innovation speed is high, resulting in a strong need for continuous access to 

new material. Usage of sMTA-derived material may be low, because most of the MLS material is 

probably not useful. Also, companies may have relied on varieties that already incorporate MLS 

material to access traits of interest in their breeding programmes. Regionally available material 

may be adequate for sustaining a breeding programme, although the variety innovations may lack 

genetic diversity. 

Medium-sized company: Mapleseed Ltd. 

Mapleseed is representative of the mid-sized oilseed companies active in North America and the 

EU. Its focus is rape (Annex 1) since, besides its usage for food, it can be also used for industrial 

purposes. GM crops are also available in this area, increasing the use of patents.  

Small company: De Vries 

De Vries is a small company specializing in potatoes. It is representative of smaller breeders who 

must regularly access new material to find resistances against diseases, but also produces its own 

seed. Especially in potatoes, in-house collections are small, and smaller breeders are more willing 

to rely on sMTA material. 

The detailed company profiles that were used in the game are contained in Appendix F. 
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3.4 Set-up of storyline 

 

Starting with the initial setting, up to five game rounds can usually be implemented. When 

designing the gameplan and the rounds, a consistent and clear story had to be developed, with 

smooth changeovers between the rounds wherever possible. Players should be able to think 

themselves into the game setting and should be able to make decisions accordingly. Before a 

game, they were provided with information on the overall setting as well as the profile of their 

model company. Players were asked to print the latter before joining this study. The game is not 

referred to as a ‘game’, the purpose is only briefly described in order to avoid framing and gaming 

of participants. Players were invited by a personal link that could be used only once. Players were 

also not allowed to revise their decisions after they had continued to the next setting. The 

intention was to avoid participants influencing the game by strategic answering behaviour. 

Derived from the set of hypotheses to be tested by the game, a variation of key context 

parameters was made. All settings were developed and double-checked in close collaboration with 

experts and consultants of the International Treaty as well as seed industry experts. We now 

present the order and integration with company profiles and decision alternatives below. They will 

be described in detail in the following section.  

1. General information (background to the study) (same for all) 

2. Company profile (individual for each profile) 

3. Initial setting including choices (same for all) 

4. Initial setting: Nagoya comes into force + review choice (same for all) 

5. Round 1a: International Treaty made PVP pay, collections are fully available 

6. Round 1b: Accession based payment rates for sMTA have changed 

7. Round 2a: sMTA Article 6.11 supports Nagoya implementation 

8. Round 2b: Payment rates of sMTA Article 6.11 (‘subscription club’) have decreased  

9. Round 2c: The International Treaty establishes cooperation 

10. Round 3a: Privileges were added for sMTA 6.11 subscribers 

11. Round 3b: Several other companies have joined the Article 6.11 club 

12. Round 3c: Companies can withdraw faster from sMTA Article 6.11 

13. Round 4a: The coverage of the MLS is expanded 

14. Round 4b: Several important countries ratified the International Treaty 

15. Round 5: sMTA payment rates vary by crop 

16. End questions. 

We now provide the round’s descriptions in combination with the empirical results. This way of 

presentation is selected to facilitate the analysis of user reactions to the developed settings.  
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4 Empirical results for the game 
 

The results section is structured as follows: First, we provide descriptive statistics on the overall 

sample and the participants. Second, we address the company-related hypotheses and, third, we 

evaluate the context-related hypotheses. The game was carried out in close collaboration with 

experts and consultants from the International Treaty. 

4.1 The sample 

 

The intention with the game is to simulate and assess seed companies’ reactions to the currently 

discussed innovative approaches in a realistic setting. Owing to a game’s exploratory quality, only 

a limited sample should be defined: One the one hand, it should cover decision-makers 

representing all relevant decision groups but, on the other hand, a wide distribution of 

participants requires a longer response period and incurs a greater risk of political answers, 

because decision situations and their order could be known by participants before they start the 

game. Assuring a good balance between high participation rates and a short participation time 

window can be best reached by an internet-based game. Within this approach, participants are 

not required to interact and take collaborative decisions, resulting in pure decision behaviour. 

Potential experts that are supposed to take part in the game were provided by the International 

Treaty. They were selected to assure an acceptable spread of companies in terms of size and 

location. They included experts from all internationally market-leading companies, other seed 

companies and seed associations in developed countries, including the U.S. and Canada, Europe, 

and Australia. Overall, 45 approved experts were invited to participate in the game by providing 

them with an invitation package (see Appendix E), a company profile and a personalized link (see 

Appendix F). This approach allowed for full control of answering behaviour, personalized follow-up 

emails, and a limitation of access to selected attendants. Furthermore, it allowed for better 

answer testing quality and tracking for inconsistencies. Players were assigned to model 

companies, considering their professional backgrounds. Players were first confronted with a tight 

deadline (6 days) to ensure swift participation within a short period. A first reminder was sent out 

to participants three days prior to the first deadline. After the deadline had passed, an extended 

deadline (8 days) was announced, a further reminder was sent to experts who had not yet 

participated. The final deadline was 15 days after the first invitation link (see Appendices G, H, I). 

After the game’s results were analysed, some post-game interviews were done with selected 

participants by phone. Besides the comments and explanations provided by players, this approach 

allowed for a further verification of results and user behaviours. The insights generated by these 

post-game interviews are included in the presentation of results below. 

Within the field period, 20 experts played. The game shows a good response rate of 44% unless 

the absolute number of participants limits the possibilities for statistical analyses; thereof, one 

expert had to be excluded from the analysis because he or she only left comments rather than 

taking decisions. A sample of 19 experts remains for further analyses. Due to the explorative 

approach of this investigation, the sample provides a reliable basis to derive insights and 

implications that are grounded on a profound empirical basis. The strategic game intends rather 
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an exploration of users’ behaviour and reliable insight into real users’ behaviour than a broad 

empirical confirmation of an already discovered but very limited set of hypotheses. The latter is 

supposed to be addressed by a large-scale empirical study in the seed industry with a sample size 

beyond 100 participants. The follow diagram shows the distribution of participants to model seed 

companies. 

 

Figure 9: Distribution of participants to model seed companies (n = 19) 

Respondents are split almost symmetrically. Only the small model company De Vries is under-

represented. Regarding spread to countries, a fair representation of all of regions could be 

achieved (see the diagram below). 

 

Figure 10: Distribution of participants to countries (n = 19) 

An analysis of non-respondents shows that almost all representatives from associations did not 

participate in the game. Without being questioned, they explained by email the difficulties they 

face regarding the required decision-making as a model seed company. Therefore, these non-

respondents do not bias the survey. They also asked for the ‘questions’ to be sent in advance. 

Since this would hinder the appropriate playing of the game and would open a full range of 

possibilities for gaming and strategic answering, none of the participants received the settings in 

advance. 
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We now present the results of the game. This includes the test of the hypotheses that were 

derived from the decision rationale and the modifications being discussed when making decisions 

to use the alternative payment options of Articles 6.7 and 6.11 of the sMTA. According to the 

limited number of participants, statistical significance cannot be calculated for each hypothesis. 

Therefore, the analysis will be enriched by a qualitative analysis and interpretation of results that 

can also include the players’ comments. 

4.2 Results for the context-related hypotheses 

 

In the following section, we test hypotheses relating to changes in context. We introduce the 

results directly after we have described the different sections.  

4.2.1 Welcome section 

 

Participants get to the welcome section by clicking on the personal link in their invitation mail (see 

Appendix E). The section provides a short overview about the International Treaty on Plant 

Genetic Resources for Food and Agriculture and the purpose of the study. Furthermore, 

participants were reminded of their role in the game.  

Setting description used to introduce the setting to players: 

Welcome to the Study 

Thank you participating in this study. 

The study concerns the International Treaty on Plant Genetic Resources for Food and 

Agriculture, in particular in the context of the wider international legal framework for access to 

plant genetic resources. It is part of a research project regarding the preferences of decision-

makers in the seed industry carried out by the Institute of Accounting, Controlling and Auditing at 

the University of St. Gallen/Switzerland, and is commissioned by the Secretariat of the 

International Treaty. 

We are looking for experts with a good understanding of the seed industry in general, and the 

economics of accessing and using plant genetic resources in particular. We are not interested in 

information about any particular company. Any of your decisions, and any comment you give us 

are confidential. Nothing that you say will be attributed in any way to you personally, or to your 

company. 

The International Treaty on Plant Genetic Resources for Food and Agriculture (“International 

Treaty”, see http://www.planttreaty.org) aims to provide access to breeders throughout the world 

to plant genetic resources. To this end, the International Treaty has established a special regime of 

facilitated access to the germplasm of, at present, 64 food crops and forages listed in its Annex 1 

(“Annex 1 crops”). This regime, known as the Multilateral System of Access and Benefit-sharing 

(MLS), includes collections of local, national and international gene banks including the collections 

of the Consultative Group for International Agricultural Research (CGIAR). Argentina, Chile, China, 

Israel, Mexico, Russia, South Africa and the United States of America, amongst others, are 

currently not Contracting Parties to the International Treaty. 
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In exchange for facilitated access, the International Treaty seeks payments to its Benefit-sharing 

Fund. This fund invests directly in projects supporting farmers in developing countries to conserve 

crop diversity in their fields and assisting farmers and breeders globally to adapt crops to our 

changing needs and demands. It seeks to accelerate the conservation and use of plant genetic 

resources on a global scale through technology transfer, capacity building, high-impact projects 

and partnerships involving farmers, plant breeders, civil society and other stakeholders. An 

overview on the Benefit-sharing Fund and recently funded projects can be found at 

http://www.planttreaty.org/node/3072. 

Your role in the study 

The study contains decision situations where you will act as a decision-maker in a model seed 

company. PLEASE NOTE: Revisions to your decisions are only possible before you continue to the 

next setting. 

4.2.2 The initial setting 

 

The initial setting captures the status quo of legal frameworks and industry settings in which 

companies are acting in September 2014. This includes the current settings of International Treaty 

member states excluding the U.S., the current Annex 1 crop coverage, the current Benefit-sharing 

payment rates (voluntary for PVP, mandatory for patents); the CBD-Nagoya Protocol has not yet 

come into force. Players were provided with the general alternatives that can be chosen and the 

choices of access alternatives previously made by the company.  

Setting description used to introduce the setting to players: 

Current date is 01/09/2014: You are in the real world in 2014 

Your company acts in the current market situation that companies are faced in the real world in 

2014. 

Breeding companies with need to access new plant genetic material ("material") face different 

alternatives: they can buy it from the commercial market, exchange it with competitors, access it 

from gene banks or other sources by using bilateral agreements and access it from the 

International Treaty's Multilateral System under an sMTA. The Nagoya Protocol has not yet come 

into force. 

The International Treaty on Plant Genetic Resources for Food and Agriculture (“International 

Treaty”, see http://www.planttreaty.org) provides access to genetic material from collections of 

local, national and international gene banks including the collections of the Consultative Group for 

International Agricultural Research (CGIAR) and national collections from contracting states by 

use of the Multilateral System (MLS). The MLS currently includes 64 crops (Annex-1 Crops) which 

can be accessed under a Standard Material Transfer Agreement (sMTA). The sMTAs are private 

agreements between the providers and recipients and include obligations for benefit sharing 

payments to the International Treaty. Recipients of material under an sMTA have two payment 

options: 

 opt for payment of a fixed percentage (0.77%) of the gross income of the individual 

commercialized product(s) that incorporate material accessed under an sMTA. Regular 
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tracking and tracing of the sMTA material is required. Payment is mandatory only if 

products are not available without restriction to others for further research and breeding 

(patent protection or similar, sMTA Article 6.7) and voluntary if they are (including PVP, 

sMTA Article 6.8) 

 opt for payment of a fixed percentage (0.5%) of the gross income of all product(s) of the 

selected crop without further payments for individual accessions (sMTA Article 6.11) 

In general, payment obligations will only become effective for material that was obtained under 

an sMTA after the International Treaty came into force on 29/06/2004; material that was obtained 

earlier remains free of charge. See the table below for an overview. 

 

For the initial setting, experts stated in the comments section that most material is available from 
the commercial market or gene banks with easy access, such as USDA. Materials that incorporate 
usage restrictions will only be used very seldom. Also, several experts in the post-game interviews 
emphasized the importance and value of the breeders’ exemption for a facilitated exchange and 
high innovation speed. The rate of sMTA Article 6.11 is considered as much too high to be 
attractive.  

4.2.3 Initial round: The Nagoya protocol has come into force 

 

After the initial setting, the CBD-Nagoya protocol came into force, and the EU implementation 

rules were introduced as a proxy for it. Players were able to revise the choice of alternatives to 

access material after the CBD-Nagoya protocol came into force. The setting addresses hypotheses 

C9, C10 and H1. 

Setting description used to introduce the setting to players: 

Four months have passed, current date is 01/01/2015: The Nagoya Protocol has 

come into force 

The Nagoya Protocol on Access and Benefit-sharing to the Convention on Biological Diversity 

(CBD) has come into force (on October 12th, 2014). Compliance regulations were set up in many 

countries in which seed companies work. This means that in these countries, companies will have 

to prove a number of things, before they can market a variety.  



43 

Before market approval for a product is granted by countries’ authorities, companies or breeders 

have to prove that the material from which they bred the variety was theirs before the Nagoya 

Protocol came into force, that they obtained it from some source that had it before the Nagoya 

Protocol came into force or that they obtained it through an individually negotiated contract 

embodying Prior Informed Consent, “PIC”, and Mutually Agreed Terms, “MAT”. In the latter case, 

an Internationally Recognized Certificate of Compliance (IRCC) is required to demonstrate 

acquisition of some or all of their breeding material in compliance with the CBD. The sMTA used 

by the International Treaty will be accepted as an Internationally Recognized Certificate of 

Compliance. 

The Nagoya Protocol might incur additional “transaction costs” for any company or breeder that 

has to work under it. These include all relevant costs - certain and probable - arising throughout 

the whole process of acquiring and using materials, complying with relevant laws and regulations, 

marketing, and Benefit-sharing. The additional transaction costs were estimated to be up to 1% of 

the companies’ turnover. 

For plant breeders and plant breeding companies, this means: 

 On each application for market approval for a new variety, compliance to the CBD and its 

Nagoya Protocol has to be proven. This includes the declaration of ownership and an 

Internationally Recognized Certificate of Compliance (IRCC) for all material from which the 

variety was bred 

 Tracking and tracing of all materials is required to obtain market approval for any new 

product, even if it is bred only from in-house materials or materials obtained before the 

Nagoya Protocol came into force 

 The obligation to prove compliance with the CBD and the Nagoya Protocol also arises for 

material obtained from the commercial market or other private or public sources like 

USDA 

 Crops and genetic resources for which the International Treaty has not yet established 

access and Benefit-sharing procedures will only be dealt with under the Nagoya Protocol 
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The following diagram shows the changes between the initial setting and the initial round. 

Figure 11: Results for initial setting compared to the initial round (Nagoya Protocol) (n = 19) 

The diagram shows that all participants decided for external access of genetic resources. sMTA 

Article 6.11 option is only used in one case. sMTA Article 6.8 is the most preferred option for 

access from the International Treaty. Public gene banks with easy access and the commercial 

market are the main sources of access. The Nagoya Protocol coming into force shows almost no 

changes. Experts stated that they expected that material from the commercial market does not 

need further proof of CBD compliance in a number of countries. Key obstacles to accessing 

material from the International Treaty are high payment rates and trace-and-track efforts. Also in 

the post-game interviews, the relevance of potential risks incorporated with the use of 
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commercial material by the breeders’ exemption caused by the implementation of the Nagoya 

Protocol.  

H1: After the Nagoya Protocol came into force, the willingness to use the MLS would increase. 

The hypothesis is confirmed if more companies use the International Treaty than before the 

Nagoya Protocol came into force. Companies should access material from the International Treaty 

more frequently in the initial setting round (Nagoya) compared to the initial setting round (real-

world). The diagram shows the selected alternatives and the changes between the initial setting 

and the Nagoya Protocol coming into force. 

 Initial round: Nagoya sMTA payment option 
Total 

None 6.7 6.11 

Initial setting 

sMTA Payment option 

None 4 0 0 4 

6.7 1 13 0 14 

6.11 0 0 1 1 

Total 5 13 1 19 

Hypothesis H1 must be rejected, since companies did not access material from the International 

Treaty under an sMTA more frequently; one company even decided to stop accessing material 

from the International Treaty.  

Furthermore, participants were asked to give a relative weighting to the access alternatives, the 

diagram below shows the median values (consolidated and normalised on a scale from 0 = least to 

1 = most). 

 

Figure 12: Initial round: Weightings of alternatives (mean) (n = 19) 

Analysing the access preferences, the commercial market and public gene banks with easy access 

are the mostly preferred alternatives. This is consistent with the results from the interviews. Both, 

the International Treaty and CBD-style bilateral agreements have low preference. 
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4.2.4 Round 1a: International Treaty made PVP pay, collections are fully available 

 

Round 1 addresses two minor changes to the International Treaty. Payments for PVP-protected 

products become mandatory and Article 6.8 are effectively dropped in developed markets. 

Different price points for Article 6.7 were tested. Furthermore, full availability of collections from 

contracting states were introduced. The setting addresses hypotheses H2, H3 and H4. 

Setting description used to introduce the setting to players: 

One month has passed, current date is 01/02/2015: International Treaty made PVP 

pay, collections are fully available 

Since 2015, the following changes on the International Treaty became effective: 

 All major contracting states made their public collections fully available under the 

International Treaty by an sMTA. 

 The distinction between voluntary and mandatory payments based on individual 

accession in the current sMTA Art. 6.7/6.8 was dropped.  

Accession based payments will be mandatory:   

- when the product is marketed under patent protection (fixed percentage of 0.77%)  

- when the product is marketed under PVP (fixed percentage of 0.2%)   

No payment will be asked for any other products. 

For plant breeders and plant breeding companies, this means: 

 Access to new material from the Multilateral System in all Member States is available and 

facilitated 

 For new material accessed under an sMTA, from the Multilateral System or other sources, 

payments upon commercialization are mandatory also if the variety is protected only 

under PVP (revised sMTA Art. 6.7) 

See the table below for an overview on effective rates, changes are marked in bold: 
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The following diagram shows the changes between the initial round and round 1a. 

 

Figure 13: Results for the initial round (Nagoya Protocol) compared to round 1a (n = 19) 

The PVP payments triggered extensive comments by experts, who stated that they pose a 

substantial threat to the breeders’ exemption. One expert decided to continue with own material 

when payments for PVP are introduced. The comments and post-game interviews showed that 

payments for PVP are a strong disincentive, and many experts consider them a conflict with non-

monetary Benefit-sharing inherent in the breeders’ exemption. Some experts even expect 

innovation speed to slow down significantly when PVP payments on SMTA materials are 

introduced. PVP payments were also a strong disincentive for accessing material from the 

International Treaty, since many companies focused on voluntary payments under sMTA Article 

6.8. 

H2: Substantially improved availability will lead to higher willingness to access material from the 

MLS. 

The hypothesis is confirmed if companies use the International Treaty more frequently than 

before collections in major contracting states were available. Companies should access material 

from the International Treaty under an sMTA more frequently in round 1a compared to the initial 

setting round (Nagoya). 

 
Round 1a – access material from the 

International Treaty under an sMTA Total 

No Yes 

Nagoya – access material from the 

International Treaty under an sMTA 

No 4 1 5 

Yes 4 10 14 

Total 8 11 19 

Chi-Square test: McNemar; exact significance (one-tailed) = 0.1875; binomial distribution used. 

Hypothesis H2 must be rejected, since only one more company decided to access material from 

the MLS, and four decided to stop accessing material from the MLS. The introduction of payments 

on PVP (see H3) in the same round seems to outweigh the benefits of availability, leading to 

avoidance of the International Treaty. 

19 16 18 10 13 1 18 15 16 8 11 0 

External Access commercial market public gene banks bilateral
agreements

International Treaty
SMTA 6.7

International Treaty
SMTA 6.11

Nagoya Protocol

Round 1a



48 

H3: The mandatory payment under sMTA Article 6.7 for PVP will lead to lower willingness to access 

material from the MLS. 

The hypothesis is confirmed if fewer companies access material from the MLS after payments for 

products marketed under PVP become mandatory. Companies should access material from the 

International Treaty less frequently in round 1a compared to the initial setting round (Nagoya). 

 Round 1a – sMTA Article 6.7  
Total 

No 6.7 6.7 

Nagoya –  

sMTA Article 6.7 

No 6.7 5 1 6 

6.7 3 10 13 

Total 8 11 19 

Chi-Sqare test: McNemar; exact significance (one-tailed) = 0.3125; binomial distribution used. 

Hypothesis H3 can be confirmed based on the observations as three out of 13 companies that 

recently accessed material from the International Treaty under sMTA Article 6.7 or 6.8 decided to 

stop accessing material from the International Treaty. Owing to a small sample size, the effect is 

not significant. 

4.2.5 Round 1b: Access-based payment rates for sMTA have changed 

 

Setting description used to introduce the setting to players: 

Accession based payment rates for sMTA have changed 

Please see the new effective rates for individual accessions (revised sMTA Article 6.7) below. 

 The fixed percentage of the sales for products marketed under patent protection is 0.5% 

 The fixed percentage of the sales for products marketed under PVP is 0.13% 

Furthermore, Zeedcom was victim of a public campaign initiated by several NGOs because they 

were supposed to have incorporated genetic material where an African tribe claimed to be the 

owner. As the dispute settlement is still pending, the conflict is ongoing. Several newspapers 

reported on the incident. 

For plant breeders and plant breeding companies, this means: 

 For material accessed under an sMTA from the Multilateral System or other sources, 

payment rates have decreased 

 Breeding with material of unclear ownership under the CBD and its Nagoya Protocol may 

lead to loss in reputation and/or long disputes 

See the table below for an overview on effective rates, changes are marked in bold: 
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The following diagram shows the changes between round 1b and round 1a. 

 

Figure 14: Results for round 1a compared to round 1b (n = 19) 

The decrease in payment rates did not show any changes, while the described threat of lacking 

CBD compliance led to a slight increase of the use of public gene banks and the International 

Treaty under sMTA Article 6.7. Owing to high rates, sMTA Article 6.11 remains unacceptable. 

H4: The decrease in payment rates of sMTA Article 6.7 will lead to increased willingness to access 

material from the MLS. 

The hypothesis is confirmed if more companies access material from the International Treaty after 

payment rates for sMTA Article 6.7 have decreased. Companies should access material from the 

International Treaty more frequently in round 1b compared to round 1a. 

 Round 1b – sMTA Article 6.7 
Total 

No 6.7 6.7 

Round 1a –  

 sMTA Article 6.7 

No 6.7 7 1 8 

6.7 0 11 11 

Total 7 12 19 

Chi-Sqare test: McNemar; exact significance (one-tailed) = 0.5; binomial distribution used. 
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Concerning hypothesis H4, the data shows a tendency in the right direction, but only one out of 

eight companies decided to start accessing material from the International Treaty under sMTA 

Article 6.7. Therefore, while the decrease in payment rates does not have a substantial effect, the 

11 companies from the prior round nonetheless stayed in. As 11 companies have already opted for 

sMTA Article 6.7 in prior rounds, the change is not significant. 

4.2.6 Round 2a: sMTA Article 6.11 supports Nagoya implementation 

 

Round 2 addresses the introduction of a revised sMTA Article 6.11 creating a ‘subscription club’. 

Furthermore, the effect of collaboration with the CBD is addressed. The revised article is described 

in detail and tested for acceptance at different price points. The setting addresses hypotheses H5, 

H6 and H7. 

Setting description used to introduce the setting to players: 

Five months have passed, current date is 01/07/2015: sMTA Article 6.11 supports 

Nagoya implementation 

The Governing Body decided to revise sMTA Article 6.11. It will no longer require payment for all 

of a company’s products of a chosen crop, but only for those marketed under patents or PVP. 

Furthermore, sMTA Article 6.11 has become a “subscription club” for the chosen crop, with 

reduced transaction costs: Tracking and tracing of the crossings is no longer required as long as 

they incorporate materials from the MLS only. Moreover, transfers between members of the 

“subscription club” require no sMTA. Only transfers to non-members of “subscription club” 

require an sMTA.  

Users can find most of the materials of Annex-1 crops in the MLS which provides full 

compliance with the CBD and its Nagoya Protocol. They will not have to enter into Nagoya-type 

contracts or obligations. This provides increased legal certainty to users. Companies have to 

comply with the Nagoya Protocol only for materials which they have accessed under bilateral CBD-

Nagoya agreements.  

The renewable period of the revised sMTA Article 6.11 is 10 years. If Article 6.11 is revoked, sMTA 

Articles 6.7 will apply for all products within a period of five years after revocation ("cooling-off 

period"). Under sMTA Article 6.11, the following payments rates have become effective: 

 The fixed percentage of the sales for all products of a crop marketed under PVP is 0.07% 

 The fixed percentage of the sales for all products of a crop marketed under Patents is 0.2% 

For plant breeders and plant breeding companies, this means: 

 Companies can opt for a sMTA Art. 6.11 "subscription club" which removes the 

track&trace requirement for sMTA material 

 A withdrawal is possible after 10 years but includes a cooling-off period of 5 years 

 The subscription club facilitates the wide usage of sMTA material and its exchange 

between members ensuring full compliance with the CBD and its Nagoya Protocol 

sMTA Article 6.7 payment rates have changed accordingly. See the table below for an overview 
on effective rates, changes are marked in bold: 
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The following diagram shows the changes between round 2a and round 1b. 

 

Figure 15: Results for round 1b compared to round 2a (n = 19) 

Decisions regarding access of material from the International Treaty have strongly moved from 

sMTA Article 6.7 to subscriptions to sMTA Article 6.11. Comments and post-game interviews 

indicated an unclear formulation of the payment base, especially in the area of royalty fees: Will 

the payment be set upon the royalty fee or on the seed value produced under a licence? 

Furthermore, experts had concerns about the effective removal of trace-and-track effort, as this is 

still required by the CBD and its Nagoya Protocol. Therefore, only some companies decided to opt 

for SMTA Article 6.11. The key points for decision-makers to opt in were the lower payment rate 

and the associated legal certainty. A guarantee of the conditions for a long time would be a 

prerequisite for opting in. 

H5: The revision of sMTA Article 6.11 will be attractive to companies. 

The hypothesis is confirmed if more companies sign up for a revised sMTA Article 6.11. Companies 

should access material from the International Treaty under sMTA Article 6.11 option more 

frequently in round 2a compared to round 1b. As sMTA Article 6.11 option is not relevant to 
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companies with vegetables as focus crop, Makawa will be excluded from the analysis until Annex 1 

is expanded. 

Without Makawa n = 15 
Round 2a – sMTA Article 6.7 Total 

No 6.11 6.11  

Round 1b –  

sMTA 6.11 

No 6.11 6 9 15 

6.11 0 0 0 

Total 6 9 15 

Chi-Sqare test: McNemar; exact significance (one-tailed) = 0.002***; binomial distribution used. 

Hypothesis H5 can be confirmed, since 9 out of 15 non-vegetable companies decided to opt for 

sMTA Article 6.11. As 60% of companies decided to opt in, the hypothesis can be significantly 

confirmed (p = 0.002). Note: Owing to a limited sample size, only six companies remain. Effects of 

changes in the upcoming rounds can therefore hardly become significant unless companies decide 

to opt out from sMTA Article 6.11. Analysing comments and post-game interviews, several 

participants started to make assumptions that are covered by later rounds, such as crop coverage 

extension, more participants in the club and the removal of trace-and-track requirements. This 

must be considered when further rounds are analysed. 
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4.2.7 Round 2b: Payment rates of sMTA Article 6.11 have decreased 

 

Setting description used to introduce the setting to players: 

Payment rates of sMTA Article 6.11 (“Subscription club”) have decreased 

The payment rates of the sMTA Art. 6.11 subscription club have changed. Please see the new 

effective rates below 

 The fixed percentage of the sales for all products of a crop marketed under PVP is 0.05%   

 The fixed percentage of the sales for all products of a crop marketed under Patents is 0.1%  

Furthermore, you received the information that some companies faced disputes because they 

used commercial material from their competitors for further breeding which included material 

that was accessed under CBD/Nagoya-style contracts. So far, the ownership of this material was 

unclear to their competitors. 

For plant breeders and plant breeding companies, this means: 

 For companies that selected the sMTA Article 6.11 ("Subscription club"), payment rates 

have decreased 

 Breeding on material with unclear ownership under the CBD and its Nagoya Protocol may 

lead to legal uncertainty even if accessed from the commercial market by using the 

"breeders exemption" 

See the table below for an overview on effective rates, changes are marked in bold: 
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The following diagram shows the changes between round 2b and round 2a. 

 

Figure 16: Results for round 2a compared to round 2b (n = 19) 

The decrease in payment rates showed changes in the subscription to sMTA Article 6.11 as well as 
a lower willingness to use the commercial market. Prices are more realistic was stated several 
times by experts in relation to the payment rates in sMTA Article 6.11. 

H6: The decrease in payment rates will lead to higher willingness to sign up for sMTA Article 6.11. 

The hypothesis is confirmed if more companies sign up for a revised sMTA Article 6.11 after 

payment rates have decreased. Companies should access material from the International Treaty 

under sMTA Article 6.11 option more frequently in round 2b compared to round 2a. 

Without Makawa n = 15 Round 2b – sMTA 6.11 
Total 

No 6.11 6.11 

Round 2a –  

 sMTA 6.11 

No 6.11 4 2 6 

6.11 1 8 9 

Total 5 10 15 

Chi-Sqare test: McNemar; exact significance (one-tailed) = 0.5; binomial distribution used. 

Hypothesis H6 can be confirmed, because two out of six companies decided to opt for sMTA 

Article 6.11. One company decided to opt out but, considering the comment to the decision, this 

may be an inconsistent answer. Owing to a limited sample size, the effect is not significant.  
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4.2.8 Round 2c: The International Treaty establishes cooperation 

 

Setting description used to introduce the setting to players: 

Three months have passed, current date is 01/10/2016: The International Treaty 

establishes cooperation 

After the revision of sMTA Art. 6.11, the Governing Body has taken a number of political decisions 

to strengthen the Multilateral System and the implementation of access and Benefit-sharing 

generally through the International Treaty, and a number of new measures to cooperate with the 

CBD have been put in place. 

There will be no need to track and trace materials through pedigrees, and compliance with the 

CBD before market approval will be granted if the following conditions are met: 

 Companies have subscribed to sMTA Art. 6.11 for a specific crop included in Annex 1. 

 Companies agree, with respect to the selected crop, to only use materials they owned 

before the Nagoya Protocol came into force, materials accessed from the MLS, from 

private collections and/or from the commercial market under the breeders exemption. 

Confidential mechanisms for providing information on materials used have been 

developed in collaboration with the industry. 

 Companies will immediately fall into the cooling-off period of sMTA Art. 6.11when the 

agreements above are broken; tracking and tracing and proof of CBD compliance would 

again be necessary. 

The payment rates for the sMTA Art. 6.11 subscription club have changed accordingly. Please see 

the new effective rates below 

 The fixed percentage of the sales for all products of a crop marketed under PVP is 0.1%   

 The fixed percentage of the sales for all products of a crop marketed under Patents is 0.3% 

For plant breeders and plant breeding companies, this means: 

 Companies that opted to sMTA Art. 6.11 subscription club and use only material from the 

MLS, private collections and the commercial market will prove compliance with the CBD 

upon market approval. The track and trace obligation is also suspended. This ensures legal 

certainty for those companies. 

 For companies that selected the sMTA Article 6.11 ("Subscription club"), payment rates 

have increased 

The following table provides an overview of effective rates (changes are marked in bold). 
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The following diagram shows the changes between round 2c and round 2b. 

 

Figure 17: Results for round 2b compared to round 2c (n = 19) 

Most experts’ comments and post-game interviews show that they would very much appreciate 

collaboration or that they even already assumed it in round 2a. The effective removal of all trace-

and-track as well as legal uncertainty arising from the CBD and its Nagoya Protocol for companies 

accessing material from the commercial market and the International Treaty is the key aspect for 

experts to opt for sMTA Article 6.11. One expert considered the scenario to be non-realistic and 

decided not to access material at all. 

H7: Collaboration with the CBD will lead to higher willingness to sign up for sMTA Article 6.11. 

The hypothesis is confirmed if collaboration with the CBD, leading to lower transaction cost for 

companies, is established, and more companies sign up for sMTA Article 6.11. Companies should 

access material from the International Treaty under sMTA Article 6.11 option more frequently in 

round 2c compared to round 2b. 

Without Makawa n = 15 Round 2c – sMTA 6.11 
Total 

No 6.11 6.11 

Round 2b –  

sMTA 6.11 

No 6.11 4 1 5 

6.11 2 8 10 

Total 6 9 15 
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Chi-Sqare test: McNemar; exact significance (one-tailed) = 0.5; binomial distribution used. 

Regarding hypothesis H7, there is only a tendency, as only one out of four remaining companies 

opted for sMTA Article 6.11. Owing to a very limited number of remaining companies outside 

sMTA Article 6.11, the effect is not significant and depends on only one company decision. On the 

other hand, two companies decided to opt out. This may be caused by the higher payment rates 

for sMTA Article 6.11.  

Furthermore, players were asked to give a relative weighting to the access alternatives. The 

following diagram shows the median values (consolidated and normalised on a scale from 0 = least 

to 1 = most). 

 

Figure 18: Round 2c weightings of alternatives (mean) (n = 19) 

Compared to the preferences in the initial round, the commercial market’s attractiveness has 

decreased. Public gene banks with easy access are still highly preferred, but the International 

Treaty sMTA Article 6.11 option’s attractiveness has increased. Some experts assumed that they 

must keep a trace-and-track system to keep a withdrawal alive, which removes the savings arising 

from the trace-and-track removal. 
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4.2.9 Round 3a: Privileges were added for sMTA 6.11 subscribers 

 

Round 3 addresses the further development of sMTA Article 6.11: Privileges were introduced, the 

withdrawal period was shortened, and more companies have already joined in. The setting 

addresses hypotheses H8, H9 and H10. 

Setting description used to introduce the setting to players: 

Three months have passed, current date is 01/01/2016: Privileges were added for 

sMTA 6.11 subscribers 

The Governing Body decided to make sMTA Article 6.11 more attractive to industry. sMTA Art. 

6.11 subscribers are consulted in priority setting for collecting, evaluating and characterizing 

materials and in priority setting for projects sponsored by the Benefit-sharing Fund. 

Furthermore, subscribers are provided with an annual report on the projects sponsored by the 

Benefit Sharing Fund. 

For plant breeders and plant breeding companies, this means: 

 Members of the sMTA 6.11 subscription club are included in the process of priority setting to 

align the International Treaty's work with current needs of the market, of farmers and with 

challenges in food security 

 Transparency of payment spendings is improved to support appropriate investment of funds 

sMTA Payment rates remained the same. See the table below for an overview on effective rates: 
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The following diagram shows the changes between round 3a and round 2c. 

 

Figure 19: Results for round 2c compared to round 3a (n = 19) 

Adding privileges and further transparency was identified as a disincentive to subscribe to sMTA 

Article 6.11. Experts stated that they would already have expected an adequate selection of 

projects and spending of funds earlier on, and did not want to be engaged in a long and 

complicated process. The overall system should assure highest transparency and effective 

spending of funds. 

H8: Adding privileges to sMTA Article 6.11 will lead to increased willingness to sign up for sMTA 

Article 6.11. 

The hypothesis is confirmed if more companies sign up for sMTA Article 6.11 after privileges are 

introduced for subscribers. Companies should access material from the International Treaty under 

sMTA Article 6.11 option more frequently in round 3a compared to round 2c. 

Without Makawa n = 15 Round 3a – sMTA 6.11 
Total 

No 6.11 6.11 

Round 2c –  

sMTA 6.11 

No 6.11 6 0 6 

6.11 1 8 9 

Total 7 8 15 

Hypothesis H8 cannot be confirmed, since nobody opted for sMTA Article 6.11; one company even 

opted out. Some experts stated that the privileges may even be a disincentive to sMTA Article 

6.11. 
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4.2.10 Round 3b: Several other companies have joined the sMTA Article 6.11 club 

 

Setting description used to introduce the setting to players: 

Several other companies have joined the 6.11 club 

The sMTA Art. 6.11 subscription club already includes a number of companies, as well as almost 

all big companies, a substantial number of medium-sized and small-sized companies are also 

opting in.  

For plant breeders and plant breeding companies, this means: 

 The exchange of genetic material is further facilitated as the number of subscription club 

members increases 

sMTA Payment rates remained the same. See the table below for an overview on effective rates: 

 

 

The following diagram shows the changes between round 3b and round 3a. 

 

Figure 20: Results for round 3a compared to round 3b (n = 19) 

More companies in the sMTA Article 6.11 ‘club’ are a strong incentive to join. This was stated 

several times and was also assumed by some experts when making choices in round 2a. 

H9: An increase of subscribers to sMTA Article 6.11 will lead to increased willingness to sign up. 
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The hypothesis is confirmed if more companies sign up for sMTA Article 6.11 when more 

companies have joined the club. Companies should access material from the International Treaty 

under sMTA Article 6.11 option more frequently in round 3b compared to round 3a. 

Without Makawa n = 15 Round 3b – sMTA 6.11 Total 

No 6.11 6.11  

Round 3a –  

sMTA 6.11 

No 6.11 6 1 7 

6.11 0 8 8 

Total 6 9 15 

Chi-Sqare test: McNemar; exact significance (one-tailed) = 0.5; binomial distribution used. 

Regarding hypothesis H9, a slight tendency can be identified, since one out of seven companies 

decided to opt for sMTA Article 6.11. The effect is not significant. Looking at non-subscribers, the 

reasons are threefold. Some companies feel more comfortable with sMTA Article 6.7, as they 

expect higher costs arising from sMTA Article 6.11. Furthermore, the option is not available for 

non-Annex 1 crops, and some experts generally decided to avoid the International Treaty or had 

withdrawn from accessing material in an earlier round. In total, nine out of 14 companies that 

access material and have sMTA Article 6.11 available have opted in. 
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4.2.11 Round 3c: Companies can withdraw faster from sMTA Article 6.11 

 

Setting description used to introduce the setting to players: 

Companies can withdraw faster from sMTA Art. 6.11 

The renewable period of the revised sMTA Article 6.11 subscription club has been shortened to 5 

years. 

Please remember that if sMTA Article 6.11 is revoked, payment rates for individual accession 

(sMTA Articles 6.7) will apply for all products of the subscribed crop within a period of five years 

after revocation ("cooling-off period").  

For plant breeders and plant breeding companies, this means: 

 Companies can withdraw from the sMTA Art. 6.11 subscription club sooner and adapt their 

decision to market needs 

sMTA Payment rates remained the same. See the table below for an overview on effective rates: 
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The following diagram shows the changes between round 3c and round 3b. 

 

Figure 21: Results for round 3b compared to round 3c (n = 19) 

Experts stated that shorter withdrawal is not relevant, because they consider payment rates upon 

withdrawal as too high, and the need to withdraw is only given if the system is dysfunctional. 

H10: Shorter withdrawal time will lead to increased willingness to sign up for sMTA Article 6.11. 

The hypothesis is confirmed if more companies sign up for sMTA Article 6.11 after the withdrawal 

time has been shortened. Companies should access material from the International Treaty under 

sMTA Article 6.11 option more frequently in round 3c compared to round 3b. 

Without Makawa n = 15 
Round 3c – sMTA 6.11 

Total 
No 6.11 6.11 

Round 3b –  

sMTA 6.11 

No 6.11 6 0 6 

6.11 0 9 9 

Total 6 9 15 

Hypothesis H10 must be rejected, since no changes occurred. 
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4.2.12 Round 4a: The coverage of the MLS is expanded 

 

Round 4 addresses the expansion of the International Treaty’s crop coverage to all PGRFA. 

Furthermore, a ratification of major countries is included which removes the option of easy access 

material from public gene banks. The setting addresses hypotheses C2, C3, H11, H12 and H13. 

Setting description used to introduce the setting to players: 

Six months have passed, current date is 01/07/2016: The coverage of the MLS is 

expanded 

The Governing Body agreed to expand the coverage of the Multilateral System to all plant 

genetic resources for food and agriculture. Accordingly, the sMTA Art. 6.11 option can be 

selected for any crop of plant genetic resources for food and agriculture. This provides a 

substantial potential for seed companies to reduce transaction costs resulting from the 

Convention on Biological Diversity and its Nagoya Protocol. 

For plant breeders and plant breeding companies, this means: 

 Facilitated access to material through the Multilateral System is provided for all plant genetic 

resources for food and agriculture 

 Breeders of former Non-Annex 1 crops now also have the option of facilitated access which 

provides full compliance with the CBD and its Nagoya Protocol as well as legal certainty 

regarding Benefit-sharing obligations for these materials 

 sMTA Art. 6.11 can be selected for all plant genetic resources for food and 

agriculture,  providing legal certainty for these, allowing companies to avoid tracking and 

tracing as well as checks upon market approval for compliance with the CBD and its Nagoya 

Protocol 

sMTA Payment rates remained the same. See the table below for an overview on effective rates: 
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The following diagram shows the changes between round 4a and round 3c. 

 

Figure 22: Results for round 3c compared to round 4a (n = 19) 

Note: Round 4a is tested in section 4.3. Starting from this round, sMTA Article 6.11 becomes an 

effective option for all companies. Therefore, Makawa was also included in the analysis. The crop 

coverage extension again brings more companies into the sMTA Article 6.11 subscription ‘club’, 

while some companies still avoid the International Treaty as a whole and prefer public gene banks. 

Those with little material received under an sMTA in their breeding pool prefer to stay with sMTA 

Article 6.7. 

Experts stated in the comments and the post-game interviews the importance of simplification 

regarding the access to genetic material. Expanding the MLS crop coverage is a key element of a 

simplified, holistic solution for all PGRFA. Since many companies have non-Annex 1 crops in their 

portfolio, the expansion is very relevant and further increases the attractiveness of the 

International Treaty. 
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4.2.13 Round 4b: Several important countries ratified the International Treaty 

 

Setting description used to introduce the setting to players: 

Several important countries ratified the International Treaty 

A number of countries, including the USA, ratified the International Treaty. All plant genetic 

material from important gene banks in these countries (like USDA) is now available from the 

Multilateral System under an sMTA. 

For plant breeders and plant breeding companies, this means: 

 The possibility to access material from gene banks providing easy access beyond the 

International Treaty has fallen away 

 Accessing material from major gene banks is granted through the Multilateral System under 

an sMTA establishing a level playing field for all companies 

sMTA payment rates remained the same. See the table below for an overview on effective rates: 
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The following diagram shows the changes between round 4b and round 4a. In round 4b, the 

alternative access material from public gene banks with easy access (e.g. USDA) has disappeared. 

 

Figure 23: Results for round 4a compared to round 4b (n = 19) 

The reaction of experts and comments are strongly split: Some appreciate an encompassing 

solution that removes the public gene banks with easy access, while some strongly dislike the 

change and state that they would seek to avoid the system as a whole. The difference in price 

levels between sMTA Article 6.7 and sMTA Article 6.11 was considered as too low for a 

subscription to make sense. 

H11: The ratification by major countries leads to increased willingness to access material under 

sMTA Article 6.7 from the MLS. 

The hypothesis is confirmed if more companies access material under sMTA Article 6.7 from the 

International Treaty after major companies ratified the International Treaty. Companies should 

access material from the International Treaty under sMTA Article 6.7 option more frequently in 

round 4b compared to round 4a. 

 Round 4b – sMTA Payment option 
Total 

None 6.7 6.11 

Round 4a –  

sMTA payment option 

None 5 0 0 5 

6.7 0 4 0 4 

6.11 0 0 10 10 

Total 5 4 10 19 

Hypothesis H11 must be rejected, since no changes occurred. 

H12: The ratification of major countries leads to increased willingness to access material under 

sMTA Article 6.11 from the International Treaty under an sMTA. 

The hypothesis is confirmed if more companies access material under sMTA Article 6.11 from the 

International Treaty under an sMTA after major companies ratified the International Treaty. 

Companies should access material from the International Treaty under sMTA Article 6.11 option 

more frequently in round 4b compared to round 4a. 

18 15 13 7 4 10 16 15 6 4 10 

External Access commercial market public gene banks bilateral
agreements

International Treaty
SMTA 6.7

International Treaty
SMTA 6.11

Round 4a

Round 4b



68 

 Round 4b – sMTA Article 6.11 
Total 

No 6.11 6.11 

Round 4a –  

sMTA Article 6.11 

No 6.11 9 0 9 

6.11 0 10 10 

Total 9 10 19 

Hypothesis H12 must be rejected, since no changes occurred. 

H13: The ratification of major countries leads to increased willingness to access material from the 

International Treaty under an sMTA. 

The hypothesis is confirmed if more companies access material from the International Treaty 

under an sMTA after major companies ratified the International Treaty. Companies should access 

material from the International Treaty under an sMTA more frequently in round 4b compared to 

round 4a. 

 Round 4b – sMTA payment option Total 

None 6.7 6.11 

Round 4a –  

sMTA Payment option 

None 5 0 0 5 

6.7 0 4 0 4 

6.11 0 0 10 10 

Total 5 4 10 19 

Hypothesis H13 must be rejected, since no changes occurred. 

Furthermore, players were asked to give a relative weighting to the access alternatives. The 

following diagram shows the median values (consolidated and normalised on a scale from 0 = least 

to 1 = most). 

 

Figure 24: Round 4b weightings of alternatives (mean) (n = 19) 

0.38 0.31 0.19 0.14 

commercial market International Treaty
SMTA 6.11

International Treaty
SMTA 6.7

bilateral agreements
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Compared to the previous rating, the removal of public gene banks with easy access (previously 

the most preferred alternative) led to an substantial increase in preferences of the commercial 

market and the sMTA Article 6.11 option.  

4.2.14 Round 5: sMTA payment rates vary by crop 

 

Round 5 addresses the reaction to fairness aspects as well as a variation of the rates by crop type 

under sMTA Article 6.11. The setting addresses hypotheses H14, H15 and H16. 

Setting description used to introduce the setting to players: 

Six months have passed, current date is 01/01/2017: sMTA payment rates vary by 

crop 

The Governing Body has established two changes to the Multilateral System of the International 
Treaty: 

 The division of Benefit-sharing obligations between member governments and the seed 

industry was agreed by Member States and representatives from the seed industry. Besides 

monetary contributions, this also includes an increased effort in collecting and evaluating 

material and making it accessible through CGIAR and other international collections. 

 Payment rates under sMTA Art. 6.11 option are differentiated by crop, based on profitability 

and market size, to achieve a fair contribution level for all subscribers. 

The fixed percentage of the sales for all products of the subscribed crop (maize) marketed under 
PVP is 0.12%   
The fixed percentage of the sales for all products of the subscribed crop (maize) marketed under 
Patents is 0.36% 

For plant breeders and plant breeding companies, this means: 

 The inclusion of member governments in the monetary and non-monetary Benefit Sharing 

obligations involves payments from the whole value chain rather than only from the seed 

industry 

 Differentiated payment rates by crop for sMTA Art. 6.11 subscription club ensure a fair and 

affordable contribution of all breeders taking into account the crop-specific market potential 

Payment rates for the individual accession sMTA Article 6.7 remained the same. See the table 
below for an overview on effective rates: 
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The following diagram shows the changes between round 5 and round 4b.  

 

Figure 25: Results for round 4b compared to round 5 (n = 19) 

The differentiation in payment rates reflect the fairness to contribute to the system. Some experts 

mentioned major concerns in an avoidance of PVP and would prefer a solution that covers all sales 

instead of only sales under PVP, as a basis for the lower payment rate (flat payment). 

Furthermore, payment rates were considered high, while the aspect of specific rates for crops or 

crop groups, including discounts for low profitability crops, was appreciated. 

H14: The agreed division of Benefit-sharing obligations between member governments and 

industry will increase willingness to access material from the International Treaty under an sMTA. 

The hypothesis is confirmed if more companies access material from the International Treaty 

under an sMTA after an agreed division of Benefit-sharing obligation has been established. 

Companies should access material from the MLS more frequently in round 5 compared to round 

4b. 

 Round 5 – sMTA Payment option Total 

None 6.7 6.11 

Round 4b –  
None 4 0 1 5 

16 15 6 4 10 16 14 7 4 11 

External Access commercial market bilateral agreements International Treaty
SMTA 6.7

International Treaty
SMTA 6.11

Round 4b

Round 5
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sMTA Payment option 6.7 0 4 0 4 

6.11 0 0 10 10 

Total 4 4 11 19 

Chi-Sqare test: McNemar-Bowker; exact significance (one-tailed) = 0.1585; binomial distribution 
used. 

Regarding hypothesis H14, a tendency can be identified, because one out of five companies that to 

date had not accessed material from the International Treaty decided to opt into sMTA Article 

6.11. Owing to a limited sample size, the effect is not significant. Overall, 15 out of 19 companies 

decided to take the International Treaty into account when accessing material. 

H15: The agreed division of Benefit-sharing obligations between member governments and 

industry will increase willingness to sign up for sMTA Article 6.11. 

The hypothesis is confirmed if more companies sign up for sMTA Article 6.11 after an agreed 

division of Benefit-sharing obligation has been established.  

H16: Payment rates by crop (based on profitability and market size) for sMTA Article 6.11 will lead 

to increased willingness to sign up. 

The hypothesis is confirmed if more companies sign up for sMTA Article 6.11 after crop specific 

payment rates have been established. Companies should access material from the International 

Treaty under sMTA Article 6.11 option more frequently in round 5 compared to round 4b. 

 Round 5 – sMTA Article 6.11 Total 

No 6.11 6.11 

Round 4b –  

sMTA Article 6.11 

No 6.11 8 1 9 

6.11 0 10 10 

Total 8 11 19 

Chi-Sqare test: McNemar; exact significance (one-tailed) = 0.5; binomial distribution used. 

Regarding hypotheses H15 and H16, a tendency can be identified, because one out of eight 

(thereof, five companies that had to date not accessed material from the International Treaty) 

opted for sMTA Article 6.11. Owing to a limited sample size, the effect is not significant. 
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4.3 Results for the company-related hypotheses 

 

After the analysis of decision behaviour in rounds, company-related hypotheses will be tested by 

an analysis of differences in decision behaviour regarding the use of alternatives. Owing to a 

limited number of available company profiles and participants, some hypotheses could only be 

tested simultaneously. Since most of the company-related hypotheses must be tested based on 

decisions over all rounds, the relative share of the option access material from the International 

Treaty under an sMTA (in %) over all rounds was calculated. 

C1 and C6 were tested simultaneously. 

C1: The more material is in own collections, the lower the willingness to access material from the 

MLS. 

The hypothesis can be confirmed if companies with smaller in-house collections tend to access 

materials from the MLS more frequently than companies with larger in-house collections.  

C6: Companies with stronger need to access new material (raw, improved) are more likely to 

access material from the MLS. 

The hypothesis is confirmed if companies with a relatively stronger need to access new material 

tend to opt more to access from the MLS.  

Since Zeedcom has an extensive breeding pool and is almost self-sufficient, it should select to 

access material from the MLS less often than the other companies. Therefore, the share of rounds 

in which material from the MLS is accessed should be lower for Zeedcom. 

Agrabris, Mapleseed and DeVries have a strong need to access new material and should therefore 

material from the MLS more frequently than Zeedcom. Since Makawa also has a strong need for 

new material, it can be tested for access differences to Zeedcom in round 4a and afterwards.  

One-way ANOVA: Share of International Treaty access over all rounds for C1 and C6 

 n Mean Standard 

deviation 

95% confidence interval for mean 

Lower boundary Upper boundary 

Zeedcom 5 .2923 .42273 -.2326 .8172 

Makawa 4 .8654 .17057 .5940 1.1368 

4.3.1 Others 10 .7846 .34171 .5402 1.0291 

Total 19 .6721 .39793 .4803 .8639 

 

 Squared sum df Mean square F Significance 

Between groups .997 2 .499 4.306 .032 

Within groups 1.853 16 .116   

Total 2.850 18    
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 (I) Groups for 

C1_C6 test 

(J) Groups for 

C1_C6 test 

Mean difference  

(I-J) 

Standard error Significance 

 

Tukey-HSD Zeedcom Makawa -.57308 .22829 .057 

4.3.2 Others -.49231 .18639 .044 

Makawa Zeedcom .57308 .22829 .057 

4.3.3 Others .08077 .20133 .916 

others Zeedcom .49231 .18639 .044 

Makawa -.08077 .20133 .916 

The hypotheses C1 and C6 are confirmed at a 5% significance level (p = 0.016). This best reflects 

the insights generated by the decision tree and the benefit perspective of the decision rationale 

referring to the value of accessing genetic material from external sources.  

C2: Vegetable companies are more likely to access material from the MLS when crop coverage is 

increased. 

The hypothesis is confirmed if companies breeding vegetable crops tend to access more materials 

from the MLS than prior to the expansion of Annex 1. Since Makawa represents the only company 

breeding vegetable crops, it should access material from the MLS more frequently in round 4a 

compared to round 3c.18 

Only 2: Makawa (tomatoes) 

 

Round 4a – access material from the 

International Treaty under an sMTA 

Total 

No Yes 

 Round 3c – access material 

from the International 

Treaty under an sMTA 

4.3.4 No 0 2 2 

4.3.5 Yes 0 2 2 

Total 0 4 4 

Owing to a very small sample size, statistical tests could not be done. Based on the observations, 

the hypothesis C2 can be confirmed. Two out of four companies decided to access material from 

the International Treaty after crop coverage has increased. Also, several experts from other 

companies mentioned the importance of an extension of Annex 1 being relevant for their decision, 

since almost all bigger companies rely on both Annex 1 and non-Annex 1 crops. 

C3: Vegetable companies are more likely to sign up for sMTA Article 6.11 when coverage is 

increased. 

The hypothesis is confirmed if more companies breeding vegetable crops tend to sign up for sMTA 

Article 6.11 after the crop expansion of Annex 1. Makawa should access material from the MLS 

under the sMTA Article 6.11 option more frequently in round 4a compared to round 3c. 

Furthermore, other companies could also join sMTA Article 6.11 option because full crop coverage 

is available. 

 

 

                                                 
18

 Please see section 4.2 for the detailed description of rounds. 
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Only Makawa Round 4a –  

sMTA payment option 

Total 

None 6.7 6.11 

 Round 3c – sMTA 

Payment option 

4.3.6 None 0 1 0 1 

6.7 0 2 1 3 

6.11 0 0 0 0 

Total 0 3 1 4 

Owing to a very small sample size, statistical tests cannot be carried out. Based on the 

observations, the hypothesis C3 must be rejected as only one company decided to opt for sMTA 

Article 6.11. 

C4: Companies with higher sMTA usage are more likely to access material from the MLS. 

The hypothesis is confirmed if companies with relatively higher shares of sMTA material in their 

breeding pool tend to access more materials from the MLS. Zeedcom and Mapleseed have no or 

almost no material accessed under an sMTA in their breeding pool. De Vries and Agrabris have 

very little or some material from the MLS in their breeding pool, while Makawa also has some 

material accessed under an sMTA in its breeding pool. They should therefore access material from 

the MLS more frequently. A further analysis can be made without Makawa. 

One-way ANOVA: Share of International Treaty access over all rounds for C4 

 
n 

Mean Standard 

deviation 

95% confidence interval for mean 

Lower boundary Upper boundary 

Zeedcom, Mapleseed 10 .6385 .46161 .3082 .9687 

Makawa 4 .8654 .17057 .5940 1.1368 

Agrabris, DeVries 5 .5846 .40192 .0856 1.0837 

Total 19 .6721 .39793 .4803 .8639 

 

 Squared sum df Mean square F Significance 

Between groups .199 2 .100 .601 .560 

Within groups 2.651 16 .166   

Total 2.850 18    

Hypothesis C4 must be rejected (p = 0.28), since no significant differences between the groups’ 

means can be identified. The limited sample size impedes the possibilities for significant effects. 

C5: Companies with higher current sMTA usage are more likely to access material under sMTA 

Article 6.11. 

The hypothesis is confirmed if companies with relatively higher shares of sMTA material in their 

breeding pool tend to opt more for sMTA Article 6.11. De Vries and Agrabris have very little or 

some material from the MLS in their breeding pool. They should therefore material from the MLS 

under the sMTA Article 6.11 option more frequently than the other companies. Makawa was 

excluded from the analysis as sMTA Article 6.11 option is not available for all rounds. 

  



75 

One-way ANOVA: Share of International Treaty sMTA Article 6.11 over all rounds for C5 

 n Mean Standard 

deviation 

95% confidence interval for mean 

Lower boundary Upper boundary 

Zeedcom, Mapleseed 10 .3923 .32525 .1596 .6250 

Agrabris, DeVries 5 .5077 .34658 .0774 .9380 

4.3.7 Total 15 .4308 .32480 .2509 .6106 
 

 Squared sum df Mean square F Significance 

Between groups .044 1 .044 .403 .537 

Within groups 1.433 13 .110   

Total 1.477 14    

Hypothesis C5 must be rejected, since Agrabris and DeVries did not access material under an sMTA 

more frequently than Zeedcom and Mapleseed. Nonetheless, the difference between means 

shows a tendency in the assumed direction. 

C7: Companies with a stronger need to access new material (raw, improved) are more likely to 

access material under sMTA Article 6.11. 

The hypothesis is confirmed if companies with a stronger need to access new material tend to opt 

more for access under Article 6.11. Agrabris, Mapleseed and DeVries have a strong need to access 

new material and should therefore access material from the MLS under sMTA Article 6.11 option 

more frequently than Zeedcom. Makawa has also a strong need of new material, but values are 

not representative, since sMTA Article 6.11 becomes available for it in round 4a. 

One-way ANOVA: Share of International Treaty sMTA Article 6.11 over all rounds for C7 

 n Mean Standard 

deviation 

95% confidence interval for mean 

Lower 

boundary 

Upper 

boundary 

Zeedcom 5 .2462 .34142 -.1778 .6701 

Agrabris, Mapleseed, DeVries 10 .5231 .28964 .3159 .7303 

Total 19 .4308 .32480 .2509 .6106 

 

 Squared sum df Mean square F Significance 

Between groups .256 1 .256 2.721 .123 

Within groups 1.221 13 .094   

Total 1.477 14    

Hypothesis C7 can be confirmed, with low significance at a 10% level (p = 0.06). Zeedcom is 

avoiding subscribing to sMTA Article 6.11. 

C8: Companies with gene-manipulated crops (rapeseed, maize) are more likely to not access 

material from the MLS. 

The hypothesis is confirmed if companies with GM crops tend to access less material from the 

MLS. Zeedcom and Mapleseed have GM crops as focus crop and should therefore access material 

from the MLS less frequently than the other companies. 
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One-way ANOVA: Share of International Treaty access over all rounds for C8 

 n Mean Standard 

deviation 

95% confidence interval for mean 

Lower boundary Upper boundary 

Zeedcom, Mapleseed 10 .6385 .46161 .3082 .9687 

Makawa, Agrabris, DeVries 9 .7094 .33701 .4504 .9685 

Total 19 .6721 .39793 .4803 .8639 

 

 Squared sum df Mean square F Significance 

Between groups .024 1 .024 .143 .710 

Within groups 2.826 17 .166   

Total 2.850 18    

Hypothesis C8 must be rejected (p = 0.355). Also, in a qualitative analysis, the difference between 

means does not show a clear difference between the two groups. To test the hypotheses C9 and 

C10, the share of material accessed by CBD-Nagoya style contracts was calculated (in %).  

C9: Companies are not willing to mix material obtained by CBD-Nagoya style contracts with their 

breeding pool without sMTA material. 

The hypothesis is confirmed if companies avoid to access material obtained by CBD-Nagoya style 

contracts although they have no material obtained under an sMTA in their breeding pool. 

Zeedcom and Mapleseed have no or almost no material that was accessed under an sMTA in their 

breeding pool. They should therefore not access material under Nagoya. 

 n Mean Standard 

deviation 

95% confidence interval for mean 

Lower boundary Upper boundary 

Zeedcom, Mapleseed 10 .5154 .47147 .1781 .8527 

Hypothesis C9 must be rejected because it is significantly different from 0. 

C10: Companies are not willing to mix material obtained by CBD-Nagoya style contracts with their 

breeding pool with sMTA material. 

The hypothesis is confirmed if companies avoid to access material obtained by CBD-Nagoya style 

contracts when they have material obtained under an sMTA in their breeding pool. 

Makawa, Agrabris and DeVries have little material accessed under an sMTA in their breeding pool. 

They should therefore not access material under Nagoya.  

 n Mean Standard 

deviation 

95% confidence interval for mean 

Lower boundary Upper boundary 

Makawa, Agrabris, DeVries 9 .2821 .41245 -.0350 .5991 

Hypothesis C10 can be confirmed, because it is not significantly different from 0 (p = 0.05). 

Compared to the results of C9, these companies tend to avoid accessing material under CBD-

Nagoya style contracts.  

Besides the results from the analysis of hypotheses C9 and C10, the dataset allows for an 

additional analysis regarding the willingness to mix material in the breeding pool. In the recently 

described setting, players were provided with information regarding the amount of SMTA material 
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that is already included in the breeding pool. Furthermore, the behaviour of players could be 

assessed, whether they are deciding to continue mixing material under CBD-Nagoya style 

contracts with material from the International Treaty. The share of rounds where material from 

both sources is was calculated for each player. The analysis shows differences between company 

profiles. 

 n Mean Standard 

deviation 

95% confidence interval for mean 

Lower boundary Upper boundary 

1. Zeedcom (maize) 5 .1692 .37841 -.3006 .6391 

2. Makawa (tomatoes) 4 .2115 .27646 -.2284 .6514 

3. Agrabris (wheat) 4 .2308 .36623 -.3520 .8135 

4. Mapleseed (rapeseed) 5 .6769 .46282 .1023 1.2516 

5. De Vries (potatoes) 1 n.a. n.a. n.a. n.a. 

Total 19 .3158 .40776 .1193 .5123 

Companies generally proceed to mix material, as the share of observations is significantly different 

from 0 where material accessed under CBD-Nagoya and from the International Treaty under an 

sMTA is mixed. A further analysis differences between the companies shows only a significance 

tendency to mix materials for Mapleseed. An analysis of means shows differences between 

Mapleseed and the other companies, a split into two groups (Mapleseed, other companies) was 

made. 

One-way ANOVA: Share of CBD-Nagoya and International Treaty Access over all rounds 

 n Mean Standard 

deviation 

95% confidence interval for mean 

Lower boundary Upper boundary 

Others 14 .1868 .31022 .0077 .3659 

Mapleseed 5 .6769 .46282 .1023 1.2516 

Total 19 .3158 .40776 .1193 .5123 

  

 Squared sum df Mean square F Significance 

Between groups .885 1 .885 7.137 .016 

Within groups 2.108 17 .124   

Total 2.993 18    

Vegetable companies are significantly willing to mix CBD-Nagoya materials with sMTA materials  

(p = 0.008).  
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4.4 End questions 

 

End questions address further aspects that go beyond the game’s settings. They were derived 

from insights gained from the interviews and considered relevant for a broader audience. 

 

At the end of the questionnaire, experts were asked for their evaluation of several aspects. This 

includes the importance of key influencing factors concerning the access of genetic material in the 

context of the CBD and its Nagoya Protocol. A key intention was a further confirmation of the risks 

that were identified in the interviews. 

 

Figure 26: Importance of risks for companies or breeders (n = 19) 

Results show that potential damage to the company’s reputation, uncertainties in the applicable 

law, and utilization costs higher than assumed are rated high by participants. These major threats 

can be addressed by a revision and further development of the International Treaty’s payment 

options: Both, the results from the interviews that show substantially lower values for the 

International Treaty than for the CBD and its Nagoya Protocol and the results from the strategic 

game (especially SMTA Art. 6.11 option in Rounds 2a and 4a). A further possibility may provide the 

administrative effort related to the CBD and its Nagoya Protocol. When asked Concerning the 

administrative effort for companies to fully comply with the CBD and its Nagoya Protocol, what 

would in your option the extra transaction costs be likely to represent?, the mean was 4.1%, with a 

standard deviation of 5.86. 
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The interviews also raised the question of the acceptance of an agreed division of the Benefit-

sharing obligations. 

 

Figure 27: Agreed division of Benefit-sharing obligations (n = 19) 

For this question, 35% stated Yes, but the majority decided to avoid a clear answer (55% Maybe). 

  

7, 35% 

2, 10% 

11, 55% 

If an agreed division of the benefit-sharing obligations were to be 
agreed with Contracting Party governments, would the industry 

be willing to guarantee its share? (n=20) 

Yes

No

Maybe



80 

5 Conclusions and limitations 
 

This study’s overall objective is to understand how MLS users will likely react to the modifications 

being discussed. In Stage 1, we identified key factors relevant for companies and breeders when 

making decisions to use alternative sources of genetic material and we structured these in a 

decision rationale. With the multicriterion decision-making approach, we applied an approved 

methodology to structure the underlying user decision rationale. The user decision was split into a 

benefits-opportunities and a costs-risks perspective. Interviews and the game showed the high 

importance of the economic perspective in plant breeding. Two major areas can be distinguished: 

Crop-specific parameters such as potential sales volume and sales margin as well as material-

specific parameters such as achievable competitive advantage through resistances or other 

innovations in the breeding pool. Furthermore, experts stated that legal uncertainty is an 

important risk when accessing material from external sources. These expected benefits arising 

from the accessed material in terms of competitive advantage stand in contrast to inherent 

obligations to the material such as restrictions in a potential intellectual property protection, 

trace-and-track requirements, or Benefit-sharing payments. Accordingly, material from the MLS 

will only be accessed when the material is not available from any other source and the benefits 

outweigh the costs. This is in line with results from prior studies that explain main reasons for MLS 

avoidance.19  

Hence, the applied methodology analyses the decision-making in plant breeding from an economic 

perspective. This adds a different perspective on plant breeding and helps to predict, explain and 

verify economically motivated decision-making and decision behaviour in the future. The decision 

rationale provides a basis to explain and simulate companies’ and breeders’ behaviour in a 

structured, objective way. 

In Stage 2, a game was implemented to test and simulate MLS user behaviour. The key results 

from this simulation show that a combination of critical aspects rather than only an 

implementation of single measures can improve the acceptance of the International Treaty. The 

use of the MLS in general and the willingness to subscribe to sMTA Article 6.11 can be increased 

by an effective removal of trace-and-track obligations for subscribers, which can only be achieved 

by collaboration with the CBD, full availability of materials in the MLS from public collections, and 

a broad basis of contracting states, which removes easy access to public gene banks. As long as 

users have several sources of material, they will always select the cheapest and easiest alternative 

for access so as to avoid mandatory payments.  

Therefore, a key challenge in increasing use of the MLS lies in a combination of measures: On the 

benefits and opportunities side of the decision rationale, the MLS must provide access to all 

relevant material. This includes full availability of contracting states’ public collections and an 

increased number of contracting states to provide a full range of material to subscribers. Access to 

material from alternative public gene banks with easy access such as USDA would then include an 

sMTA. Considering the benefits perspective, one must state: The more material is available that 

can be exclusively accessed from the MLS, the higher the need is to do so. These findings are 

                                                 
19

  E.g., see Möller, N., Stannard, C. (2012), International Treaty (2014) 
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consistent with previous research results and confirm them empirically. On the costs and risks side 

of the decision rationale, it is accepted that the International Treaty provides one of the highest 

degrees of legal certainty. Primary reasons for avoiding material from the MLS are the high costs 

that arise from the sMTA payment obligation and the associated trace-and-track requirements. 

Therefore, too high payment rates for the sMTA will even increase the avoidance of the MLS. 

Crop-specific rates that reflect the different profit margins and sales volumes could be a potential 

solution to achieve a fair contribution of the Benefit-sharing obligations. Crops with high 

innovation speed, such as in the vegetables section, show a high need for new material but also 

high profit margins. Furthermore, many experts stated that the extension of mandatory payments 

to PVP can be seen as a breach of the breeders’ exemption. In general, experts would appreciate 

payments at a low payment rate that then covers all products, irrespective of whether they are 

protected by PVP or by patents. This could establish a level playing field for all companies and 

could provide a fair distribution of the Benefit-sharing obligations to all users. A surplus in 

payments for patents seems to be reasonable. Concerning trace-and-track, an effective removal of 

all costs that arise from the obligation to show compliance with the CBD and its Nagoya Protocol 

as well as the obligation to determine a basis for payments of the sMTA is crucial to users. 

Transaction cost savings inherent in the use of the MLS can provide a relative advantage over 

alternative sources.  

Results show that the commercial/economic perspective in accessing material is always present 

and is a strong determinant for the use of the MLS. Therefore, any changes leading to a fair 

payment system at acceptable rates that reflects the value added that can be generated by the 

accessed material are useful to increase the usage of the MLS.  

Regarding the limitations of this study, it is important to keep in mind the objectives of Stages 1 

and 2. They seek to explore the decision behaviour and to derive implications by using explorative 

methodologies. Results provide a new perspective on the MLS and the access to genetic material 

in general and allow insights into users’ decision behaviours. A series of interviews with a wide 

spread of company sizes, regions and professional backgrounds, including with some experts from 

associations in an expert workshop, provided a profound basis for the development of the 

decision rationale. The game showed a good response rate: 44%. Also for the game, participants 

showed a wide spread of company sizes, regions and professional backgrounds. Representatives 

from all major companies participated in the game. Owing to the limited absolute number of 

participants, the game shows only a limited sample size. Owing to these limitations in empirical 

basis and time, indicative findings rather than large-scale statistical effects could be derived. 

Nonetheless, the current sample provides relevant insights on an empirical basis; effects can be 

explored and tendencies can be identified. For a significant confirmation of the developed 

hypotheses, a confirmative approach would be necessary, including a broader large-scale sample 

with substantially more participants.  
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Abbreviations 

 

AHP:  Analytic Hierarchy Process 

Annex 1  Annex 1 to the International Treaty on Plant Genetic Resources for Food and 

Agriculture 

ANP:  Analytic Network Process 

BOCR: benefits-opportunities-costs-risks 

CBD: Convention on Biological Diversity 

CBD-Nagoya: The Convention on Biological Diversity and its Nagoya Protocol 

CGIAR: Consultative Group on International Agricultural Research Centers  

International Treaty: International Treaty on Plant Genetic Resources for Food and Agriculture 

IRCC: Internationally Recognised Certificate of Compliance 

ITPGRFA: International Treaty on Plant Genetic Resources for Food and Agriculture 

MAT:  Mutually Agreed Terms 

MLS: Multilateral system of Access and Benefit-sharing 

NARS: National agriculture research system  

NFP:  National Focal Point  

PIC:  Prior Informed Consent 

PVP:  Plant Variety Protection 

sMTA: Standard Material Transfer Agreement 

USDA: Collections of the United States Department of Agriculture 

Working Group:  Ad Hoc Open-ended Working Group to Enhance the Functioning of the 

Multilateral System of Access and Benefit-sharing 
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