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Deliverable report 6.6: Stakeholder Analysis (PNO, M24)
Summary
The ROBOX project aims to demonstrate that enzyme-based industrial processes can become a
commercially competitive and environmentally sustainable alternative for today’s conventional
chemical oxidation routes. This will be realized through the development and demonstration of 11
industrial reactions catalysed by oxidative enzymes. This report presents the results of a stakeholder
analysis which is part of Work Package 6. The main objective of the stakeholder analysis is to gather
stakeholder information, which could be used to mobilize relevant stakeholders to support ROBOX
exploitation and dissemination objectives. For the overall objective to be achieved, the present
analysis will explore stakeholder’s interests and characteristics and provide recommendations for
their effective management. The stakeholder analysis has focused on answering the following
questions for which the main results are discussed below:
1. What is the stakeholder’s ability to contribute to the exploitation of ROBOX results?
2. Do stakeholders have a strategic interest in ROBOX results and as such an interest in
cooperation with the ROBOX consortium if they are approached?
3. Do stakeholders have a positive attitude towards ROBOX and the technologies developed in
ROBOX and are they likely to cooperate if they are approached?
4. What knowledge do stakeholders have of bio-catalysis and bio-oxidations what knowledge
do they need to become engaged?
5. What are the recommendations for stakeholder management based on the survey results?
6. What kind of information stakeholders would like to have to evaluate ROBOX results?
Finally, in the report some recommendations on stakeholder management are given which can be
used to define exploitation and dissemination actions.
What is the stakeholder’s ability to contribute to the exploitation of ROBOX results?
Stakeholders ability to contribute to ROBOX has been analysed by measuring:
 the annual budget stakeholders dedicate to projects related to bio-catalysis
 stakeholder’s potential to adopt bio-catalysis and bio oxidation reactions
 stakeholders’ ability to encourage the market introduction of bio-catalytic chemistry.
All market segments allocate a yearly budget to bio-catalysis which reveals their recognition on the
added value of bio-catalysis. Apart from the specialty chemicals sector, there are no clear differences
in the amount of annual budget dedicated to investments in bio-catalysis between market segments.
The pharma sector has a higher ability to adopt bio-catalysis and bio-oxidation industrial processes
compared to the other stakeholder groups, since it has relevant production plants and processes for
which the added value of bio-catalytic chemistry is recognized. Also, the materials sector may have a
higher ability to introduce bio-catalysis in relevant markets, which may be explained because of its
launching customer role for a range of materials. It therefore also has a higher market share and a
higher ability to generate interest compared to the other stakeholder groups
As an overall conclusion, pharma and potentially also materials appear to have an (only slightly)
higher overall ability to contribute to ROBOX compared to the other stakeholder groups.
Do stakeholders have a strategic interest in ROBOX results and as such an interest in cooperation
with the ROBOX consortium if they are approached?
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The stakeholders’ interest in bio-catalytic chemistry has been measured by the level of their future
involvement in bio catalysis, the share of future resources committed to bio catalysis and bio
oxidations and the trend of resources. The analysis has pointed out the following:
 All the market segments anticipate to come across bio catalysis and bio oxidation in the next
3-5 years and there are only minor differences between different sectors concerning their
future use of bio catalytic chemistry.
 Nevertheless, none of the approached stakeholder groups has indicated that bio catalysis
and bio oxidations will definitely play an important role in their future strategies.
 Associations have indicated that they will dedicate the highest share of resources to biocatalysis in the near future compared to the other market segments, followed by pharma and
materials. This implies that associations seem to be very committed to bio-catalysis and may
play a significant role in the promotion of bio-catalytic chemistry.
Concerning the share of resources organizations will allocate to bio-catalysis and bio-oxidations, this
share appears to be higher in the near future in comparison to the present ones. Hence, it can be
concluded that all the approached stakeholder groups recognize the important role bio-catalysis
could play in their future activities.
Do stakeholders have a positive attitude towards ROBOX and the technologies developed in
ROBOX and are they likely to cooperate if they are approached?
The conducted stakeholder analysis has measured the attitude of stakeholders towards the project
by exploring what stakeholder believe about ROBOX, what they believe about the attitude of the
other referents (such as society and governments) and how stakeholders evaluate sustainability
projects, bio catalysis and whether they intend to play a role in the introduction of bio catalysis.
The results of the analysis have made evident that:
 Almost all the approached organizations have a positive overall attitude towards ROBOX.
 The participating NGO does not acknowledge the value, the necessity, the environmental
and sustainability benefits of bio-catalytic processes and it does not intent to play a
supportive role in the introduction of bio-catalysis.
 The average attitude of the bulk chemical segment is fairly low compared to other market
segments. Manufacturers in bulk chemicals have pointed out that they don’t t see the
necessity of bio catalysis and they do not intent to play a role in introducing bio catalysis in
the market.
What knowledge do stakeholders have of bio-catalysis and bio-oxidations and what knowledge do
they need to become engaged?
Stakeholders with strong knowledge on bio-catalysis and bio-oxidations are expected to be better
informed on the added value of bio-catalytic chemistry and therefore prepared to be engaged in
ROBOX. For analysing stakeholders’ knowledge, the level of stakeholder familiarity with bio-catalysis
and bio oxidations has been measured.
According to the results of the analysis, all the approached stakeholder groups are aware of both biocatalysis and bio-oxidations. The pharma sector seems to have stronger knowledge on bio-catalytic
processes, since manufacturers in pharmaceuticals occasionally apply both bio-catalysis and biooxidation processes.
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Recommendations for stakeholder management
In order to develop recommendations for stakeholder management, the aggregated results for
stakeholder characteristics have been plotted. Based on these plots, stakeholders can be classified
into different categories according to their interest and ability to contribute to the project.
Stakeholders with high interest and ability to contribute are characterized as key players, as they can
deliver the most added value to the project and they are most committed to the topic of biocatalysis. It can be concluded that:
 There is no stakeholder group that can be characterized as key stakeholder group for the
ROBOX project.
 Nevertheless, at an individual level, some individual participants do belong to the key
stakeholder quadrant: 4 specialty chemical companies, 1 nutrition company, 1 pharma
company and 1 material company.
ROBOX partners should encourage the involvement of Key Stakeholders by pro-actively involving
them and establishing relations with these stakeholders. This can be done by:
 Organization of an exploitation workshop.
 Approaching them with project ideas for a follow-up collaborative project.
 Participation in the market study to be performed later on in the project.
 Ad-hoc consultation meetings to obtain feedback on key issues.
The best approach should be selected based on the specific exploitation opportunities available and
after close consultation with the ROBOX partners.
However, it should be noted that for the industries which do not have a high interest in biocatalytic
or bio-oxidation processes (which is still the majority of the industries approached), communication
should focus on the major achievements of ROBOX. Scientific articles, small updates may be ignored
by these partners and may eventually cause them to lose interest in the project. However, informing
them about major achievements of the ROBOX project (e.g. a successful demo for nutrition, pharma,
specialty chemicals) may suddenly increase their interest in the project and create opportunities to
more closely involve them in the project. The analysis has also offered insights into what type of
information could be relevant for stakeholders. It seems that information related to cost
competitiveness, capacity and scalability of ROBOX results is of most interest to stakeholders and this
information should be provided in ROBOX communication intended to convince stakeholders of the
viability of the developed processes.

Finally, and very importantly, the explicit names of stakeholders that have explicitly show serious
interest will be communicated to the ROBOX Consortium, so contact can be established to the
benefit of exploitation of Biocatalysis.
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1. Introduction
The ROBOX project aims to demonstrate that enzyme-based industrial processes can become a
commercially competitive and environmentally sustainable alternative for today’s conventional
chemical oxidation routes. This will be realized through the development and demonstration of 11
industrial reactions catalyzed by representatives of different types of oxidative enzymes. The
development and the demonstration of the catalyzed processes requires the identification and
engineering of different of types of enzymes (WP1), the enzyme production (WP2), the bio-catalytic
process design and validation (WP3) and the demonstration of bio catalytic processes in pharma,
nutrition, fine/specialty chemicals and materials (WP4). For evaluating the demonstrated biocatalytic processes, the individual enzyme performance and production system, a benchmarking and
evaluation process is established (WP5). The technical work is to be complemented by activities
related to project exploitation, intellectual property management, dissemination and public
engagement (WP6). This report will present a stakeholder analysis which is part of the Work Package
6 (WP6).

1.1

Background

The rationale behind the stakeholder analysis is that innovation in broad interaction with
stakeholders is more likely to lead to economically feasible and acceptable outcomes. The
consortium consists of a broad range of partners with a complementary role allowing the
exploitation and replication of the project results. It consists of a well-balanced set of end-users,
commercial companies and research organizations, each of which has a different stake and
competence in the project. Once, ROBOX has succeeded in performing a number of successful
demonstrations, the next step will require among others:
 Further upscaling and improvements on enzyme-based industrial processes in order to be
able to compete with the conventional chemical oxidation routes.
 Finding partners within or outside of the consortium which are willing to fund investments
required for scale –up and development towards market introduction.
 Broad engagement with stakeholders in order to pave the way for the social acceptance and
adoption of the ROBOX bio-catalysed reactions.
In addition, ROBOX may yield some exploitable results, for which the current consortium members
are not the optimal partners to further exploit and valorise them. As such, creating a network of
(mainly industrial) partners around the consortium is key to maximize exploitation opportunities for
following up the foreseen demo’s and exploiting unforeseen project results.

1.2

Objective

The main objective of the stakeholder analysis is to gather stakeholder information, which could be
used to mobilize relevant stakeholders to support ROBOX exploitation and dissemination objectives.
By knowing which contributions stakeholders can make to ROBOX and by knowing what their view
and position toward bio-catalysis are, more effective stakeholder engagement strategies can be set
up. For exploitation purposes, a network of stakeholders and the results of the stakeholder analysis
could be used to define:
 Either common exploitation actions which benefit the entire consortium (e.g. workshops
with industry)
 Individual exploitation action which benefit one or several of the ROBOX partners (e.g. an
interested end-user for new IP generated in ROBOX)
7

For dissemination purposes, the stakeholder analysis can be used to develop more targeted
dissemination strategies. If a stakeholder’s position towards bio-catalysis in general and biooxidations in particular is known, the consortium is better able to address particular concerns,
knowledge gaps and articulate the way it would like to collaborate with stakeholders. The
stakeholder analysis can also help in defining the optimum communication medium, because highly
interested and committed stakeholders could be pro-actively involved (e.g. in workshops, follow-up
projects), whereas the less interested ones, only need to be kept informed (e.g. through newsletter).
For the overall objective to be achieved, the present analysis will explore stakeholder’s interests and
characteristics, and provide relevant recommendations for their effective management. Specifically,
this report will answer the following questions.
1. What is the stakeholder’s ability to contribute to the exploitation of ROBOX results?
2. Do stakeholders have a strategic interest in ROBOX results and as such an interest in
cooperation with the ROBOX consortium if they are approached?
3. Do stakeholders have a positive attitude towards ROBOX and the technologies developed in
ROBOX and are they likely to cooperate if they are approached?
4. What knowledge do stakeholders have of bio-catalysis and bio-oxidations, what knowledge
do they need to become engaged?
5. What are the recommendations for stakeholder management based on the survey results?
6. What kind of information stakeholders would like to have to evaluate ROBOX results?

2. Framework
2.1

Definition of stakeholder

There are various definitions of what a stakeholder is. There are broad, more inclusive definitions
such as “anyone who might be involved in or impacted by the project” or “any person, group, or
organization that can place a claim on the project partner’s attention, resources or outputs or is
affected by that output”. Also, more precise definitions can be used, such as “those individuals or
groups who depend on the project to fulfil their goals and on whom, in turn, the project depends. For
this analysis, a stakeholder is defined as an organization, which might be involved in or impacted by
the project. The organization perspective is chosen, because in the end any formalized interaction
(e.g collaboration) between ROBOX and stakeholders will always take place on organizational
level, even if this interaction is usually initiated by individual representatives of this organization.
However, individual stakeholders cannot engage with the ROBOX project without being (or feeling)
supported by the organization they belong to. That’s why the stakeholder analysis will identify the
position of stakeholders on organizational level, by asking individual members of organizations what
they think about the position of their organization towards the ROBOX project.
In stakeholder theory, a distinction exists between primary and secondary stakeholders. The group pf
primary stakeholders comprise end-users of the project’s outcome and those whose participation
and support is required for the successfulness of the project. They are parties that might not be
directly connected to the project, but that are critical for its success. Secondary stakeholders are all
the other stakeholders that are not directly involved in transactions regarding the project, but that
do have the capacity to contribute to the project, or might be affected by the project.
Since this analysis will be performed from a broader innovation perspective which focuses on the
establishment of industrial bio-catalytic processes resulting from the current ROBOX project, it will
take into account both primary and secondary stakeholders. Enzyme based bio-catalytic industrial
reactions have yet to be fully exploited, but in order to foresee how to manage stakeholders on the
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path towards the large-scale commercialisation of these processes, an analysis on both primary and
secondary stakeholders is required.

2.2

Stakeholder characteristics

In order for stakeholders to be involved in ROBOX, it is important to systematically analyse their
‘position’ towards the project. The ‘position’ of different stakeholders towards the project is
obtained by measuring certain stakeholder characteristics:
1. Knowledge base. How much do stakeholders already know about bio-catalysis; do they have
a realistic idea on the potential of bio-catalysis or are they relatively new in this area?
2. Attitude. Do stakeholders have a positive attitude towards bio-catalysis or do they need to
be convinced of its benefits and opportunities?
3. Ability to contribute. What is the level of contribution stakeholders can make to the market
introduction of ROBOX bio-catalytic reactions and why should they be involved?
4. Interest. Do stakeholders have an interest in bio-catalytic processes or do they have other
alternatives available?
5. Criteria to assess the project. In order for stakeholders to judge whether a project is of
interest, it is imperative to consider which specific aspects of ROBOX are of interest to them.
The stakeholder characteristics have been derived from various reviews of stakeholder analyses.
Each of these variables will be concisely described in the next section. Based on the information
obtained, an assessment can be made on which stakeholders are most likely to support the future
goals of ROBOX. The relationship between stakeholder characteristics and how they determine the
position of a stakeholder towards the ROBOX project are illustrated by Figure 1 below.

Fig. 1: Stakeholder characteristics and how they play a role in the involvement of actors in the ROBOX project

The consortium can choose to engage with certain stakeholders based on the ability of stakeholders
to contribute to the project. This can range from investments in follow-up projects to the adoption of
ROBOX technology. Every stakeholder has a certain knowledge base derived from his/her past
experiences with bio-catalysis which determine to which extent stakeholders know sufficiently about
9

the topic to decide to contribute to the project. Also, the attitude towards the project is important in
this decision to contribute to the project, since attitude determines to a large extent whether the
stakeholder is willing to become involved in the project. However, no stakeholder will want to
become involved in ROBOX if participation in the project is not in line with his/her own interests.
The critical variable in changing stakeholders’ attitude and willingness to become involved in the biocatalytic reactions as developed by ROBOX, is information. As such, the information provided by the
ROBOX consortium to stakeholders is of paramount importance for their involvement in the project.
However, the provided information related to the results of ROBOX should be tailored towards the
criteria stakeholders use to judge whether the project is relevant or of added value to them,
otherwise dissemination and exploitation efforts will fail to deliver the expected results. Apart from
the type of information, the source of information is also important, as certain consortium members
will have a higher legitimacy towards certain sector or group of stakeholders. Potentially, even
external stakeholder should be involved in order to inform a certain sector or group of actors
because of their big network and/or high legitimacy towards this stakeholder group.
Figure 1 intends to illustrate how the different stakeholder characteristics can contribute to the
assessment of stakeholder’s importance and how to involve them in ROBOX project. However, the
model is not intended to serve as a fully explanatory model for the behaviour of stakeholders
towards the ROBOX project. It rather provides insight into how to interpret the difficult
characteristics and how they are interrelated. Below stakeholder characteristics will be further
elaborated and the exact aspects to be measured in this analysis will be discussed.

2.3

Measuring stakeholder characteristics

For each of the stakeholder characteristics, the theoretical dimensions to these characteristics will be
discussed. Then, these dimensions will be operationalized into questions which will be used for the
survey.
Knowledge
The first of the six stakeholder characteristics to be measured in this stakeholder analysis is
knowledge. It is of a great importance to gauge stakeholders’ knowledge about enzymatic biocatalysis since it will give us insights into their ability to evaluate the benefits of ROBOX and their
capacity to contribute to the project.
Knowledge entails a (theoretical or practical) familiarity, awareness or understanding of a
phenomenon which can be expressed in facts, information, description, or skills. Knowledge can be
acquired through experience or education. In order to obtain a better insight in what knowledge
comprises, a division into two dimensions can be made: type of knowledge and quality of knowledge.
Type of knowledge can be sub-divided into situational knowledge, conceptual knowledge, procedural
knowledge and strategic knowledge. Quality of knowledge comprises the level of knowledge, the
structure of knowledge, the level of automated and/or non-automated knowledge, the modality of
knowledge and the generality of knowledge.
Apart from the type and quality of knowledge, the way in which knowledge is obtained is also
relevant. It is generally assumed that knowledge can be obtained in two ways:
 Knowledge by description is gained through study or education and often results in
propositional knowledge or explicit knowledge, sometimes it is referred to as “knowledge of
truths” or “know-what”.
 Knowledge by acquaintance depends on experience to develop. It involves implicit
knowledge of procedures and processes, generally obtained by doing (“know-how”).
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Procedural knowledge is knowledge about action sequences for solving problems by using
skills, techniques and methods that have been proven effective.
As the objective of the stakeholder analysis is to assess what the knowledge is a broad range of
stakeholders (with varying backgrounds and education), three fairly straightforward aspects of
stakeholder’s knowledge on bio-catalytic industrial applications will be measured in this analysis:
 First of all, their level of knowledge will be measured with regards to the industrial use of
enzymes. This could range from shallow to deep knowledge which could be characterized by
mere familiarity with the topic thorough understanding.
 Secondly, their knowledge will be assessed with regard to specific aspects of bio-catalysis,
such as the development of enzymes, the commercialization of enzymes, their use in
traditional applications or their use in bio-catalysis.
 Lastly, the analysis will measure whether their knowledge on the use of bio-catalysis for
performing bio-oxidations and whether they applied in practice or whether is it solely
present but not used. This will provide an indication about the type of knowledge
stakeholders possess and whether they are actually capable of using oxidative enzymes in
bio-catalysis.
Interest
Interest can be described as the “feeling that makes you want to know or learn more about
something or to be involved in something”. Assessing interest can be helpful in trying to determine
whether stakeholders will be involved in activities that are similar to, or relevant for the ROBOX
project or any other follow-up projects. The strategic plan of organizations provides a good indication
of what type of activities are considered of strategic importance. The degree to which there is a
match between a stakeholder’s strategic plan and the ROBOX objectives and it could serve as a
measurement indicator for the interest of stakeholders.
Organizations that consider bio-catalysis and bio-oxidations to play a role in their future activities (35 years) are more likely to have an interest in the outcomes of the ROBOX project. This is, therefore,
the first indicator to be measured. Moreover, the share of resources stakeholders dedicated to biocatalysis and bio-oxidations related activities provides more information about how important these
technological options are for their organization. The degree to which organizations expect their share
of resources to be changed over the coming years provides insights into the extent to which
organizations anticipate developments in this field.
Attitude
Another important variable to be evaluated is the attitude of the stakeholders towards ROBOX. It is
often assumed that an attitude merely entails how a person feels about a subject; however, this
definition is too straightforward and does not cover the entire concept of attitude. Every welldefined description of attitude includes an aspect that it is a mental position toward, or a way of
thinking about a topic; a fact which affects a person’s behaviour. As a simple example, it could be
stated that just having a positive stance toward the biobased economy does not describe one’s
attitude. Having a positive stance towards the biobased economy and actively looking for buying
biobased products produced via bio-catalysis, does. The behavioural component of attitude is
essential. By measuring attitude properly, one could establish how positively or negatively a
stakeholder feels about ROBOX project and from which behaviour (eg. intention to get involved in
biobased processes) it can be predicted.
Many psychological theories approach attitude as a variable, and several seem to agree that attitude
consists of an alternative, a cognitive and a behavioural component:
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The affective component concerns a person’s feelings and emotions toward the subject,
which can be positive or negative, favourable or unfavourable.
The cognitive component describes someone’s beliefs about the project (does he/she has
advantages, disadvantages, weaknesses, strengths?)
The behavioural component measures the way attitude influences behaviour by assessing
one’s motivation and intention to act.

One of the theories that includes these components of attitude is the Theory of Reasoned Action.
This theory states that beliefs towards the outcome of the project (attainability, necessity, feasibility,
impact, viability, value, etc.) and one’s evaluation of and feelings about this outcome (positive or
negative) make up one’s attitude. Beliefs about what referents think (stakeholders, governments,
consumers, experts etc.) and one’s motivation to comply with these referents make up the so-called
subjective norm. Together, attitude and subjective norm shape one’s behavioural intention, which
eventually drives someone to act a certain way.
In the survey, the attitude will be measured by means of stakeholder responses to a range of
questions about their beliefs, feelings and motivation to comply with referents. These will concern
attainability, necessity, feasibility, impact, viability and value and also the beliefs of referent
stakeholder groups. If stakeholders have favourable beliefs about the ROBOX project and feel
positively towards the topic, a positive attitude can be anticipated. Likewise, if stakeholders believe
that the stakeholders of their organizations are interested in bio-catalysis and if they comply with
these stakeholders, their attitude will be probably positive.
Ability to contribute
Ability to contribute is related to how much influence stakeholders can exercise. It is a broad concept
and its definitions vary. It is often associated with power for good reason, as the concepts of
influence and power are closely related. The definition that is used in the present analysis could be
considered a combination of both concepts. Power concerns the potential to control resources and
affect decisions, and especially the ability to change the behaviours of others. Influence tends to be
more subtle and indirect, and mostly concerns emotions or opinions. Generally, it is agreed that
power is obtained from specific sources, such as status, whereas influence relies more on persuasive
tactics. Ability to contribute has been approached in this report as the ability of stakeholders to
contribute to the developments of the ROBOX project, affect the future of the project, and the wide
application of bio-catalysis and bio-oxidations in industrial processes.
It should become clear whether stakeholders included in the present analysis indeed have the ability
to affect the implementation of the project and any potential follow-up projects. Combined with the
information obtained from the attitude and interest of the stakeholders, it can be deduced whether
stakeholders have the willingness to become involved in ROBOX in any way. The higher the ability of
a stakeholder to contribute to ROBOX, the more power his/her organization can exercise over the
project’s process and outcome.
Assessment criteria
If stakeholders are to evaluate ROBOX, they must have a set of standards to evaluate or estimate the
value of the project. Their criteria can be various, like cost competitiveness, quality, capacity and
scalability, resource efficiency, environmental effects, knowledge/skills creation, potential market
size, new functionality of target product in terms of improvement in properties of product compared
to state-of-the art. The more important specific types of information are for the stakeholders, the
more important it becomes for ROBOX to provide this information in its communication with
stakeholders. By learning which aspects of ROBOX are important to individual stakeholders, later
communication can be tailored according to their specific needs and concerns. In this way, the
12

expectations of stakeholders can be addressed, which can generate valuable confidence in the
project and possibly enhance their support and willingness to cooperate with the project partners.
The results of the analysis will help to shape an idea of what the results of ROBOX need to be to
trigger the stakeholder’s interest in engaging with the project.

3. Methodology and Approach
The theoretical framework has been described in the previous chapter. This chapter will describe the
methodology applied in carrying out the stakeholder analysis. The approach followed consists of the
following main steps:
 Preparatory desk study
 Internal consultation with the partners of the ROBOX project
 Setting up a stakeholder list to be approached for the survey
 Conceiving and conducting the survey

3.1

Preparatory desk study

By means of a desk study, an initial overview was obtained of stakeholders active in bio technology.
The overview was derived from an analysis of European Projects on fine chemicals, pharma, nutrition
and end user materials, by means of the Cordis database. These data were complemented with
stakeholders from lists of an earlier stakeholder study carried out for the SPLASH EU funded project
which was related to biotechnology and the sustainable production of polymers from algae sugars
and hydrocarbons.

3.2

Internal consultation with partners of the ROBOX consortium

DSM, Lentikats and PNO, (partners of the ROBOX consortium) held an internal consultation on the
23rd of February 2016 aiming to sketch an initial approach for the conduction of the study and to
identify stakeholder groups that could be relevant for ROBOX and therefore, needed to be
approached. For the identification of relevant stakeholder groups, the partners of the consortium
followed an internal consultation, based on a two step- approach.
1. Firstly, they identified innovation hurdles which are relevant for ROBOX partners’
exploitation purposes and for which a stakeholder analysis could yield some meaningful
results in the 4 year project period.
2. Secondly, they identified relevant stakeholder groups that could contribute to address the
identified hurdles.
For the identification and formulation of innovation obstacles that may influence the further
upscaling of the ROBOX project, the partners of ROBOX have deployed the results of the BIO-TIC, a
EU funded project, as discussion points. The BIO-TIC project, supported by the 7th Framework
Programme of the European Commission was launched in 2012 and ended in 2015. The project
envisioned to establish an overview of the barriers to biotech innovation and to find solutions to
accelerate the uptake of the industrial biotechnology in Europe. The BIO-TIC was viewed as a
“solution approach” centred on examining innovation hurdles in industrial biotechnology across EU
and formulating action plans and recommendations to overcome them. For these purposes, three
roadmaps were developed: Overcoming hurdles for innovation in industrial biotechnology–Market
Roadmap, Overcoming hurdles for innovation in industrial biotechnology–Research and Development
Roadmap, Overcoming hurdles for innovation in industrial biotechnology –Non-technological
Roadmap. All Roadmaps can be downloaded from the project website at
http://www.industrialbiotech-europe.eu.
13

The overview of hurdles for the adoption and market introduction of biotechnology was used to
better formulate the questions for the survey.
Scope of the stakeholder analysis
Based on the internal discussions, it was agreed that a market perspective would be the most
relevant perspective for the conduction of this stakeholder analysis, as most of the identified hurdles
were related to market issues. This does not mean that hurdles are to be solved by the market, but it
is very relevant to know where market players see opportunities for the introduction of bio-catalytic
processes despite of the current hurdles or where they see opportunities to remove these hurdles.
The main groups of stakeholders which have been identified during the session were:
1. Manufacturers of pharma, nutrition, chemicals or material products which are the main
target adopters of bio-catalytic processes.
2. Influencers of market conditions for manufacturers, like Associations (by stimulating
measures and promoting specific industry interests) and NGOs (by influencing public opinion)
Manufacturers
A potential end-user, being a manufacture of pharma, food, chemicals or material products has to
make a decision on whether to adopt bio-catalytic technology for its specific products overseeing the
entire value chain from feedstock to consumer. As such, manufacturers will be the main focus of the
stakeholder analysis. The following groups will be used:
 Manufacturers of pharmaceutical products. In this market, bio-catalytic processes are
already being used, but it is anticipated that it could be difficult to implement new ones. This
is due to the highly regulated market which requires re-approval of new bio-catalytic
manufacturing processes of medicines and due to the high value (and profit margins) of
existing products which do not encourage the adoption of new bio-catalytic processes.
 Manufacturers of (bio)chemicals. For chemicals, manufacturers are more inclined to adopt
bio-catalytic processes if these may lead to a competitive advantage (price, functionality). In
particular if bio-catalytic processes would enable them to source biobased feedstock for their
products. The combination of biobased feedstocks and bio-catalytic process could be claimed
as a ‘double bio’ and could lead to a significant market advantage for existing end-products.
Totally new products enabled by (double bio) processes could in the long-term result in even
greater market advantages, but additional effort would be required for creating the market
in the short-term.
 For nutrition, enzymes/bio-catalysis are already being used to manufacture ingredients for
functional foods which can claim to make a health contribution and as such have a
competitive advantage in the market. However, the opportunities to increase the use of biocatalysis in nutrition greatly depends on the public opinion, more than in other markets. If
people prefer real food over manufactured food (e.g. ‘pills’) or do not want GMO’s or
enzymes produced in GMOs to be used for the production of their nutritional products, this
could significantly affect the market potential for bio-catalytic processes.
 The materials market has more bulk characteristics and requires a bio-catalytically produced
product which has a competitive price compared to currently available products and
preferably a better LCA profile. Only in case of superior properties compared to conventional
materials a price ‘plus’ could be acceptable. This could be the case for totally new materials
enabled by bio-catalysis (e.g. in the case of Chemstream demo).
Market Influencers
The main influencers to be included in the stakeholder analysis are:
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NGO’s because of their influence on public opinion and consumer demand for biocatalytically produced products.
Sector associations which represent the manufacturers described above. As such, they are a
good indicator of how the different groups of manufacturers look at bio-catalytic processes
and a potential influencer of policy making by the EC.

According to the outcomes of the internal consultation, the focus of the ROBOX stakeholder analysis
will be on getting more insight in whether and under which conditions manufacturers in the different
markets are inclined to adopt bio-catalytic processes as developed in ROBOX. Furthermore, the
analysis will be focused on getting more insight in how to get more recognition on the potentials of
bio-catalysis from market influencers in order to take this into account in formulating public policies
and in influencing public opinion towards bio-catalysis. This approach is outlined in Figure 2. It will be
translated into a questionnaire, which will measure the variables that could explain the behaviour of
these stakeholder groups in relation to bio-catalytic processes.

Figure 2: Stakeholder groups and their relation to the ROBOX project.

3.3

Setting up a stakeholder list to be approached for the survey

As outlined in the previous section, the sample of the stakeholders for the survey will be categorized
into the following broad groups: manufacturers in pharma, manufacturers in nutrition,
manufacturers in fine & specialty and bulk chemicals, manufacturers in materials, environmental
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NGOs and associations. Based on these stakeholder groups, a list of stakeholders for the conduction
of the survey has been complied.
The list of stakeholders approached in the current analysis has been assembled using convenience
sampling. This means that stakeholders have been added based on prevalence, visibility, existing
awareness, and personal experience (as opposed to random selection). Later, desktop research has
been performed, where the internet and the Innovation Place tool, developed by PNO were
consulted to add to the list.
The general public has not been included in this study, as it would have been very challenging to
approach and assess viewpoints of multiple and diverse social groups. Hence, it has been decided to
approach NGOs, given the fact that they do have a feel for fluctuations in public opinion, they
represent interest of certain social groups and they tend to serve more idealistic values and
environmentalism rather than materialistic values. As such, the replies by NGO’s do to some extent
show the concerns of the society, provided that the ROBOX demo’s indeed lead to a commercial
scale follow-up.
In total, over 400 (482) organizations were approached to participate in the survey through
personalized emails. In addition, a newsletter has been developed and distributed to over 3000
registered users of the Innovation Place for inviting additional organizations to participate in the
survey for the purposes of this stakeholder analysis.

3.4 Operationalization: from theory to questions
In the table below, an overview is made of the different dimensions of the stakeholder
characteristics which have been discussed in previous chapter. These dimensions will be measured
by means of targeted questions in the survey. The table below shows how dimensions of stakeholder
characteristics are to be measured through the use of certain questions and the scores that are to
be used.
Stakeholder
characteristics
Knowledge

Ability
contribute

to

Question

Dimension measured

Measurement scale

Question 7
Question 8
Question 9

0 till 3
0 till 4
0 till 3

Question 10

Level of knowledge on the industrial use of enzymes.
Specificity of knowledge on bio-catalysis.
Level of knowledge on the industrial use of bio-catalysis for biooxidation reactions
Specificity of knowledge on enzymatic bio-oxidations

Question 11

Level of yearly resources for bio-catalytic investment projects

0 till 5

Question 12

Level of capabilities for the implementation of industrial scale
biocatalyis.
Availability of production plant(s) where bio-catalysis could be
applied
Availability of a production process which features a site-specific
oxidation of an organic molecule
Level of the stakeholder’s market share in markets for
application potential of bio-catalysis
Level of stakeholder’s ability to generate interest for bio
catalytic chemistry
Specificity of stakeholders’ ability to play a role in the market
introduction of bio-catalysis
Specificity of stakeholder’s involvement in policy measures
relevant for bio-catalysis
Level of stakeholder’s involvement in bio-catalysis in near
future.

0 till 3

Question 13
Question 14
Question 15
Question 16
Question 17
Question 18
Interest

Question 20
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0 till 4

0 till 3
1 till 3
0 till 5
0 till 6
0-5
0-6
0 till 4

Question 21
Question 22
Question 23
Question 24
sub question
Question 25

Attitude

Assessment
criteria

Question 26
sub question
Question 27a
Question 27b
Question 27c
Question 27d
Question 27e
Question 27f
Question 27g
Question 27h
Question 27i
Question 27j
Question 27k
Question 27l
Question 27m
Question 27n
Question 28

Level of stakeholder’s involvement in bio-oxidations in near
future.
Specificity of stakeholder’s involvement in aspects of biocatalysis in the near future
Maximum share of resources dedicated to bio-catalysis in the
near future
Trend of the resources share.

0 till 4

Maximum share of resources dedicated to bio-oxidation in the
near future
Trend of the resources share

0 till 5

Outcome belief - Environmental effect
Outcome belief - Feasibility
Outcome belief – Attainability in pharma
Outcome belief –Attainability in nutrition
Outcome belief – Attainability in fine chemicals
Outcome belief – Attainability in materials
Referent belief -Value
Referent belief –Stakeholders
Referent belief –Necessity
Referent belief –Governments
Evaluation -Sustainability
Motivation to comply
Evaluation of ROBOX project
Behaviour Intention
Type of information required by stakeholder category

-2 till +2
-2 till +2
-2 till +2
-2 till +2
-2 till +2
-2 till +2
-2 till +2
-2 till +2
-2 till +2
-2 till +2
-2 till +2
-2 till +2
-2 till +2
-2 till +2
Measure
most
frequently
mentioned
information
requirements

0-4
0 till 5
0 till 2

0 till 2

3.5 From survey results to stakeholder management
The survey offers many opportunities for analyses. Apart from analysing the scores by the different
stakeholder groups for their ability to contribute to the project, level of knowledge, interest and
attitude towards biocatalytic processes, combined analysis of these variables can prove of great
added value in determining stakeholder management strategies. This can be done by combing two of
the studied variables in different axes. These tables can be split into four quadrants each of which
represents a specific combination of two variables. This way, once all information about the
participants is gathered, names of stakeholders can be plotted in the appropriate quadrant of these
tables. Eventually a stakeholder management strategy can be constructed for stakeholders in each
quadrant. To facilitate analyses, it is necessary to arrange responder’s answers on the survey into
concise, understandable, and standardized format. By doing this, it will be possible to make more
systematic comparisons to highlight the most significant information, and to ensure patterns are
easily detectable. The diagrams presented below show options that can be used for analyses and will
allow sound conclusions to be drawn based on the acquired survey responses. Possible action
strategies are included in the following tables.
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Figure 3. Analysis table for combining and comparing interest and ability to contribute, creating four
quadrants: Key players, Context Setters, Subjects/Defenders and Crowd/Bystanders

This table allows a quick analysis of stakeholder groups and how to manage them. Stakeholder
groups with both a high interest and ability to contribute are priority groups as they can deliver most
added value to ROBOX and will be most likely to contribute to the uptake of bio catalytic
technologies. Obviously, this also depends on their attitude which is part of the next figure.

Figure 4: Analysis table for combing and comparing ability to contribute and attitude, creating four
quadrants: Strong Supporters, Weak Supporters, Strong Opponents and Weak Opponents.

The above table enables a quick analysis of the extent to which influential stakeholders will either
deploy their power in favour or against the upscaling and promotion of bio catalytic processes.
It must be noted that the overviews above should be interpreted as a snapshot of the position of all
stakeholder groups towards the bio-catalytic processes. The position of stakeholders are dynamic
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and can change over time. For example, stakeholder interest may be high at a nearly stage of the
technology development which may be due to their poor familiarity. However, once they gain
experience or more knowledge on the technology their expectations may become higher or lower,
depending on how important this innovation is for the strategy of their organizations.
The dynamic nature of stakeholder’s positions is an important driver behind this stakeholder
analysis. By knowing the position of stakeholders right now their expectations of bio-catalytic
processes can be managed more effectively. In addition, their involvement in the ROBOX project can
be organized more effectively, in line with stakeholders ‘needs and specific contributions that they
can make.
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4. Results
4.1

Participation

It is estimated that 482 individual industries, associations and NGO’s have been approached
individually for the survey. The number of contacts approached well exceeds this number, because
for many organizations different contacts were approached. Next to that, the survey has also been
included in newsletters and posted in relevant groups on linkedin. This however yielded very little
participation. So far, the stakeholders that have participated in this survey have reached the number
of 46.
Stakeholder Group
Manufacturers in bulk chemicals
Manufacturers in fine/speciality chemicals
Manufacturers in materials
Manufacturers in nutrition
Manufacturers in pharma
Environmental NGOs
Associations
Other

Number of participants
6
14
3
6
9
1
4
3

The overall participation rate is 9,5% which can be considered fairly good. Surveys distributed
internally for instance to the employees of an organization generally have a 30-40% response rate (or
more) on average, compared to an average 10-15% participation rate for external surveys1. Given
that this survey has targeted stakeholders that are viewed as external audience, the participation
rate is considered satisfactory. However, the accuracy of the survey results is not only dependent on
the participation rate, but it is heavily influenced by the representativeness of the sample2. An issue
that is going to be discussed in section 5.1.
The participation rate is 11,3% for industries, 4,5% for associations and 2,1% for the NGOs group,
considering that 345 industries, 48 NGOs and 89 associations have been approached individually via
emails. Participants that have been identified in the other category have been taken into
consideration for the purposes of this stakeholder analysis.
Even though these are by no means numbers which can be used to perform a statistical analysis, they
have great value for determining differences between different stakeholder groups. In this way, the
stakeholder analysis enables the ROBOX consortium to anticipate the differences in stakeholder
behaviour in industry, associations and NGO’s. This will result in more effective stakeholder
engagement. For NGO’s, there is only 1 participant, but because it is a well-known NGO which could
well serve as a reference for other NGO’s, its input is still relevant enough to include them as a
separate stakeholder group in the analyses. The stakeholder analysis has been set up according to a
number of questions, which will guide stakeholder engagement once exploitable results (which
cannot be exploited within the consortium) will become available:
1. What is the stakeholder’s ability to contribute to the exploitation of ROBOX results?
2. Do stakeholders have a strategic interest in ROBOX results and as such an interest in
cooperation with the ROBOX consortium if they are approached?
3. Do stakeholders have a positive attitude towards ROBOX and the technologies developed in
ROBOX and are they likely to cooperate if they are approached?
1
2

https://www.surveygizmo.com/survey-blog/survey-response-rates/
https://kkbiersdorff.wordpress.com/2009/09/16/how-many-is-enough/
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4. What knowledge do stakeholders have of bio-catalysis and bio-oxidations what knowledge
do they need to become engaged?
5. What are the recommendations for stakeholder management based on the survey results?
6. What kind of information stakeholders would like have to evaluate ROBOX results?

4.2

Stakeholders ability to contribute to the ROBOX project

This section will analyse the ability of stakeholders to contribute to the exploitation of ROBOX
results. The ability of stakeholders to contribute to ROBOX has been measured through questions 11,
12, 13, 14, 15, 16, 17 and 18. In order to come to more specific conclusions, the questions measuring
similar variables have been grouped for analytical purposes as follows:
 Question 11 measures the budget industry has to invest in bio-catalysis
 Question 13 and 14 measure the ability of organizations to adopt ROBOX processes based on
their availability of a production plant for introducing bio-catalysis and a relevant production
process for introducing bio-oxidations.
 Question 15 and 16 measure the extent to which organizations are able to generate interest
and create market demand for the new products.
 Question 18 measures the extent to which stakeholders are involved in policy making
relevant for bio-catalysis.
In the following sections, separate figures showing the results for these questions will be presented
and analysed.
4.2.1 Budget
Question 11 measures the level of the yearly budget organizations allocate to projects involving bio
catalysis. Figure 5 shows the results of this question for different stakeholder groups.

Budget
4
> € 25.000.000
3
> €1.000.000

> €100.0002
> €10.000 1
Budget

0

Figure 5: Annual budget for investing in projects involving bio catalysis

3

3

Graph based on the answers provided. Many participants skipped this question, because it could be
considered sensitive information. As such, the graph could be considered as a conservative estimate of
investments, since many bigger industrial players have not responded to this question.
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Figure 5 demonstrates that all the market segments have pointed out that they have a yearly budget
dedicated to bio catalysis which is equal to or higher than €100.000. It must be noted that these
values have been calculated by using the categorial values (1, 2, 3, etc) for these questions and not
the numerical values within each category (€10.000; €100.000, etc). Manufacturers in specialty
chemicals seem to have a similar willingness to invest, whereas nutrition, pharma, materials and bulk
chemical seem to have a slightly lower willingness to invest. However, it must be noted that many
participants did not fill out this question, because it may have been considered sensitive information.
Since it is not unrealistic to assume that it is particularly the industries with a high budget did not fill
out this question, it could well be that the actual investment budget per market segment is much
higher (very likely > €1 million). There does not seem to be any relation between low investment
figures and the fact that a company is an SME (or not).
All the market segments dedicate an annual budget allocated to investment projects involving to bio
catalysis. This can be interpreted as a signal that all the market segments recognize the value of bio
catalysis and, therefore, could be interested in the outcome and learning of the ROBOX project.
The participating associations and NGO have not answered this question, most likely because they
are not pro-actively developing or adopting bio-catalytic processes themselves nor consider
themselves investors in these processes.
4.2.2 Ability to adopt
Participants have also indicated whether their organizations have a production plant available where
bio catalysis could be applied (Question 13) and whether they have a production process which
features a very site-specific oxidation of an organic molecule for which bio catalysis could be of
added value (Question 14). The results of these two questions show the potential of participants to
adopt bio-catalysis for their industrial processes; element that indicate their ability to cooperate with
ROBOX partners and contribute to the project. Figure 6 presents the average of the adoption
potential level for each market sector.

Adoption potential
Yes,
already
applied

Yes,
potential is
recognized

3

2

Plant
Possibly

Process

1

No

0
Bulk chemicals Fine/Speciality
chemicals

Materials

Figure 6: Adoption potential for each stakeholder group
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Nutrition

Pharma

Generally, Figure 6 shows that all the explored market segments could possibly adopt bio-catalytic
processes, as they have at their disposal production plants for biocatalysis and processes which
feature site specific oxidations which could be of interest for bio-oxidations. It is evident that for all
market segments, the adoption potential of bio catalysis in general is higher than the adoption
potential of bio oxidation processes.
Manufacturers in materials have the lowest potential to adopt bio oxidation processes, but they
might adopt bio-catalysis, since they possibly have production plants available for the application of
bio-catalysis. Biocatalysis in general is more relevant for materials, since they are more like to work
with already functionalized (already oxygen containing) building blocks and as such have a lower
adoption potential for bio-oxidations.
Manufacturers in pharmaceuticals have showed the highest ability to adopt the ROBOX results for
the application of bio-oxidation processes and bio-catalysis. It is the sector which seems to be better
prepared for applying bio-catalytic chemistry in their production processes. Participants have
answered that their organizations already recognize the potential of bio-catalysis and bio-oxidations
and they have relevant production plants and processes are in place which can support the
deployment of novel processes.
Considering that the questionnaire has not provided to the participants the possibility to answer that
they don’t have any production plan or processes available for bio-catalysis and bio oxidations, it has
been assumed that participants who haven’t answered to these questions do not have relevant
infrastructure at their organizations premises.
Figure 6 has not included the association and the participating NGO, given that this type of
stakeholders does not have industrial production plans and processes for manufacturing purposes.
4.2.3 Ability to introduce bio-catalytic processes in the market
Another dimension to organisations’ ability to contribute to the project is their ability to encourage
the market introduction of bio-catalytic chemistry. The market introduction dimension has been
approached by assessing the ability of organizations to generate interest for the application of biocatalytic chemistry among its members (question 16) and by evaluating the position of organizations
in relevant markets which can be supported by the level of their market share (question 15).
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Figure 7: Stakeholders groups market share in relevant markets for which bio catalysis is applicable

Figure 7 shows that most industries have a market share of between 5-10 % relevant for biocatalysis. Manufacturers in materials followed by manufacturers in pharma have the highest market
share in relevant markets in which bio-catalysis can be applied. The high score for Materials may be
explained because of the fact that companies in materials are typically end-users of materials which
have been produced by means of catalysed chemical reactions, but for which they are not the ones
who is actively introducing bio-catalysis to the market. Instead, they are ‘only’ introducing the
material to the market, which does not involve the same technological challenges as having to
introduce the bio-catalytic process itself (which is more likely for the other sectors).
The nutrition sector appears to have the lowest market share and relatively poor ability to introduce
bio-catalytically synthesized products in markets.
The participating NGO has indicated that it has no market share, which is reasonable considering that
it is not a commercial organization. Associations indicate a fairly low market share, which can be
explained because associations in principle do not actively sell products in the market, but they could
play an indirect role in bringing products to the market.
A similar analysis has been performed for the ability of organizations to generate interest. Figure 8
presents the results of question 16 on stakeholder’s ability to generate interest.

24

Generate interest
6
5
4
3
2

1
0

Figure 8: Stakeholders ability to generate interest

According to the undertaken analysis, manufacturers in materials have the highest ability to generate
interest compared to the rest of the stakeholder groups. Participants from the materials sectors have
pointed out in average that their organizations represent more than 20% of the sector. Again, this
may be explained by the ‘launching customer’ role materials companies at the end of the value
chain, which does not require them to adopt the bio catalytic process itself.
The other approached market segments seem to have much lower ability to generate interest.
Concerning the participating NGO and associations, they have indicated a relatively low ability to
generate interest compared to the industrial groups. The results of this analysis can be characterized
as surprising given that the fundamental role of NGOS and Associations is the representation of their
members, citizens and other particular social groups. For the NGO, this result may be explained by
the fact that it is not willing to generate interest. For the associations, this result is quite surprising
and may have to do with the fact that this question has been divided into categories to which scores
have been assigned rather than the exact numerical value of the share sector/citizens being
represented.
4.2.4 Conclusions
Based on the previous analyses, the following can be concluded:
 All market segments allocate a yearly budget to bio-catalysis which reveals their recognition
on the added value of bio-catalysis. It is difficult to say whether there is an industry segment
with a higher willingness to invest, but given the high number of industries which has not
responded to this question, a fairly high willingness to invest can be assumed for each
market segment (in the order of €1 million or higher).
 The Pharma sector has the highest ability to adopt bio-catalysis and bio-oxidation industrial
processes compared to the other stakeholder groups, since it has at its disposal relevant
production plants and selective oxidation processes and it recognizes the added value of biocatalytic chemistry.
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4.3

The Materials sector has a higher ability to introduce bio-catalysis in relevant markets, which
may be explained because of its launching customer role for a range of materials. It also has
the highest market share and the highest ability to generate interest compared to the other
stakeholder groups.
As an overall conclusion, the pharma and materials sectors appear to have a higher average
ability to contribute to ROBOX compared to the other stakeholder groups.

Stakeholders interest in bio catalytic processes

The current section analyses the interest of stakeholders in bio catalysis and bio oxidations
processes. Stakeholders with strategic interest in ROBOX’ results are expected to be interested in
cooperating with the ROBOX consortium for exploitation activities and potential follow up projects.
By gaining a better understanding on stakeholder interests, ROBOX partners could determine which
partners are committed to bio-catalysis in general and bio-oxidations in particular. The interest of
organizations has been measured by the following indicators:
 the level of their future involvement in bio catalysis and bio-oxidations (Question 20 and 21).
 the share of future resources committed to bio-catalysis and bio-oxidations related projects
and activities (Question 23 and 25).
 the trend of resources dedicated to bio-catalysis and bio oxidations (Question 24 and 26).
4.3.1 Level of future involvement
The level of stakeholder’s future involvement in bio oxidations and bio catalysis is presented in Figure
9. The figure shows the extent to which each market segment might become involved in bio catalysis
and bio-oxidations in the near future. For answering Question 20 and 21, participants had to select a
range of statements that best describe the views of their organizations on the role that bio catalysis
and bio oxidations may play in the future (3-5 years). These statements are presented at the Y axis of
the graph.

Future Involvement
Will definetely play an
important role

Will probably play an
important role

May play a role

Biocatalysis
Biooxidations

The organization may
come across with these
techologies
No role

Figure 9: Future use of biocatalysis and bio oxidation in stakeholder activities (3-5 years)
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Following the results of the analysis, all market segments generally expect to come across bio
catalysis and bio oxidations to some extent in the near future and there are only some minor
differences between different market segments.
The fine chemicals and materials sectors have indicated that both bio catalysis and bio oxidation
processes may play a role in their organization’s activities. The pharma sector has also pointed out
that bio catalysis may play a role in its organization’s activities, but the role of bio oxidations might
be a little more restricted.
The sector with the lowest probability to use bio catalysis and bio oxidations in the near future is the
bulk chemicals sector, closely followed by the nutrition sector.
4.3.2 Share of resources committed to bio catalysis and bio-oxidations
The interest of stakeholders in bio catalytic chemistry has also been measured by the share of
resources (i.e. human resources, capital resources, time resources, etc) they allocate to bio-catalysis
and bio-oxidations. Figure 10 presents the average actual values (as indicated by participants) of the
maximum share of resources that organizations might dedicated to bio catalysis and bio-oxidations in
the next 3-5 years for each stakeholder group.

Resources dedicated in future
30%
25%
20%
15%
Biocatalysis
10%

Biooxidations

5%
0%

Figure 10: Maximum share of resources dedicated to bio-catalysis and bio-oxidations in the next 3-5 years

According to Figure 10, associations have indicated by far the highest share of resources dedicated to
bio catalysis. This may have to do with their focus on sustainable processes and the role they play in
disseminating best practices among their members. They may also have interpreted the question
differently and associate the very specific term ‘bio-catalysis’ with the more generic term
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‘biotechnology’ which comprises a very broad range of technologies. Regardless of this difference in
interpretation, the associations seem to be very committed to the topic of bio-catalysis.
For industry, the highest share of resources (between 10-15%) allocated to bio-catalysis has been
indicated by manufacturers in pharma, followed by manufacturers in materials and fine chemicals4.
Regarding the future resources on bio oxidations, the highest share has also been indicated by the
materials sector followed by associations and the pharma sector. The materials sector has also
indicated a higher share for bio-oxidations than for bio-catalysis, which is strange because biooxidations are specific type of bio-catalysis and as such the interest in bio-oxidations should normally
show a lower scoring than the interest in bio-catalysis. A misinterpretation of the question or the
definition of bio-catalysis/bio-oxidations can be an explanation for this, but also the role of the
Materials sector as a launching customer for bio-oxidized building blocks.
The participating NGO dedicates a very low share of its resources to bio-catalysis and bio-oxidations,
because of its focus on a broad range of sustainable technologies of which bio-catalysis is just one
technology, which is not in any way prioritized compared to other technologies.
It is worthwhile mentioning that all the approached stakeholder groups recognize that in the near
future they will allocate resources in bio catalysis and bio oxidations which illustrates their interest in
these technologies.
4.3.3 Resources trend
Participants have been asked to indicate whether share of their organization resources in biocatalysis and biooxidations in the near future will be the same, lower or higher than the current ones
(question 24 and 26). The trend of resources could act as an indication of their interest in bio
catalytic chemistry. The results of these two questions are displayed at Figure 11.

Resources Trend
Higher

Biocatalysis

Same

Biooxidations

Lower

Figure 11 Resources trend for each stakeholder group

According to Figure 11, all the stakeholder groups anticipate that the share of their organization
resources allocated to bio-catalysis and bio-oxidations will be higher in the future. This could be an
indication that all stakeholder’s groups do see the importance of the topic on the longer term and
thus expect to increase their focus on bio-catalytic chemistry.
4

It must be noted that resources is defined as resources in a more abstract sense (money, time and energy)
resources which is much broader than only investments as referred to under 4.2.1
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4.3.4 Conclusions
Based on the previous analyses, the following can be concluded:
 All the market segments anticipate to come across bio catalysis and bio oxidation in the next
3-5 years, but none of the sectors expects that bio catalysis and bio oxidations will definitely
play an important role in the future of their organization.
 Associations show the highest share of resources dedicated to bio catalysis in the near future
compared to the other market segments, followed by pharma and materials. This means that
associations seem to be very committed to bio-catalysis and may play a significant role in
promoting and introducing bio catalytic chemistry.
 The amount of resources that most stakeholders will allocate to bio-catalysis and biooxidations appears to be higher in the near future. Therefore, it can be concluded that all the
approached stakeholder groups recognize a growing importance of bio-catalysis in the
future.

4.4 Stakeholders perceptions on ROBOX and the added value of bio
catalytic processes
Another stakeholder characteristic that has been measured is the attitude of stakeholders towards
ROBOX and bio catalytic processes. Stakeholders with a positive attitude towards ROBOX are
expected to have a positive stance towards the project and likely they would be willing to cooperate
with the ROBOX partners. According to the Theory of Reasoned Action, individuals tend to be
motivated to perform a task when they have positive attitude which depends on their beliefs and
feelings about the outcome of the performed task.
The attitude of stakeholders towards ROBOX has been approached by measuring the beliefs of
stakeholders towards the output of the project and towards what others believe about bio-catalytic
processes. Question 27 and its sub questions are targeted to shed light into stakeholder’s attitude by
measuring what do they believe about the outcomes of ROBOX related to:
 their environment effects,
 the feasibility of its goals,
 the introduction of bio-oxidation processes in pharma, nutrition, fine chemicals and
materials.
Another set of sub-questions have been formulated to reveal what stakeholders believe about the
attitude of other referents, for example:
 how society values biocatalytic processes,
 whether other stakeholders are interested in bio catalysis,
 how necessary bio catalysis is,
 whether governments are supportive of the use of bio catalysis.
Additional sub questions are developed to show whether participating organizations:
 favour sustainability related projects,
 are interested in keeping up with developments in biocatalysis,
 have a positive impression of ROBOX and,
 whether they intend to play a role in the introduction of bio catalysis to industry.
The results of the stakeholder’s attitude towards ROBOX and bio-catalysis are presented at the
Figure 12 together with average attitude of industry towards the project. All sub questions have been
measured through the use of a scale that ranges from disagree completely to agree completely (from
-2 to +2).
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Figure 12 : The attitude of each stakeholder group towards ROBOX, bio catalysis and bio oxidations
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The approached stakeholders have a positive attitude towards ROBOX project, implying that they
may be willing to cooperate with the partners of the consortium. All stakeholders recognize the
added value of the project, agree with its goal, and believe that the introduction of bio catalytic
processes in different industrial sectors could be achieved.
Only the NGO has a negative attitude towards the project on the following aspects:
 ROBOX and bio-catalytic processes will not have positive environmental effects.
 Society at large does not attach high value to bio-catalysis.
 The NGO’s stakeholders are not interested in bio-catalysis.
 Governments are not likely to be supportive of the use of bio-catalysis in industrial
processes.
 It would not be willing play a role in the introduction of bio-catalysis to industry.
The participating associations have indicated strong positive beliefs about the feasibility of ROBOX
goals, the necessity and the sustainability of bio catalytic processes.
The materials sector appears to have a more positive attitude towards ROBOX and bio-catalysis
compared to the other industrial sectors, given that for all the analysed parameters, the materials
sector is above the industry average attitude.
The industry sector with the least positive attitude is the bulk chemicals sector. Participants of this
sector have pointed out that they disagree on the necessity of bio-catalysis, their sector would not
intend to play a role in the introduction of bio-catalysis and the introduction of bio-catalysis in their
sector would not be attainable.

4.5

Stakeholders’ knowledge on bio-catalysis and bio-oxidations

This section aims at answering what knowledge stakeholders have on bio-catalysis and biooxidations. It is anticipated stakeholders with strong knowledge on bio-catalytic chemistry to have a
better understanding on its potentials, and therefore, they would likely be willing to engage in the
project.
In this report, stakeholders knowledge has been approached by analysing stakeholders familiarity
with the industrial use of bio-catalysis and bio-oxidations ( Question 7 and 9). Figure 13 displays the
level of stakeholder’s familiarity with the industrial use of bio-catalysis and bio-oxidations for each
stakeholder group.
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Familiarity with industrial use
familiarity/ extensivel application

familiarity/ occasional application

awareness, but no application

absence of awareness

Biocatalysis

Biooxidations

Figure 13. Familiarity of stakeholders with the industrial use of bio-catalysis and bio-oxidations

Following Figure 13, there is no stakeholder group which is not aware of bio-catalytic chemistry. All
the approached groups have pointed out that they are aware of bio-catalysis and bio-oxidations.
According to the figure above, stakeholders appear to have only a slightly higher familiarity with biocatalysis compared to their level of familiarity with bio oxidations.
Manufacturers in pharma and nutrition have the highest familiarity with biocatalysis as compared to
the other groups. They have the necessary knowledge basis and expertise to apply bio catalysis in
their industrial processes and as such it could be anticipated that they could have the capacities to
apply bio-catalysis more regularly and contribute to ROBOX efforts towards the wider replication
throughout industry of bio catalytic technologies. The high knowledge of pharma is in line with its
greater adoption potential for biocatalysis and bio-oxidations as outlined in 4.2.2 and with the fact
that pharma is the only sector which can fully recognize the potential of biocatalysis/bio-oxidations
for its processes.

4.6

Stakeholder Management

After analysing the characteristics of the approached stakeholder’s groups on a more detailed
(question) level in the previous sections, the current section aims to develop recommendations for
stakeholder management based on the survey results on a more aggregated level. As explained in
chapter 3, the survey has been set up to measure a number of stakeholder characteristics:
 Knowledge base (measured by question 7 till 10)
 Attitude (measured by question 11 till 18)
 Ability to contribute (measured by question 20 till 26)
 Interest (measured by question 27)
 Criteria to assess the project
In this section, the aggregated results for stakeholder characteristics will be used to derive
recommendations for stakeholder management. The theoretical framework which will be used to
develop these recommendations on stakeholder management has been discussed in the section 3.5.
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Interest versus ability to contribute
Stakeholders can be classified into different categories according to their interest and ability to
contribute to the project. Such a categorization could be helpful for the development of an effective
stakeholder management strategy in terms of building the desirable relationships with the
approached stakeholders.
Figure 14 shows a scatter plot that maps all the stakeholder groups based on their average values of
the two variables; interest and ability to contribute. The interest of stakeholders has been measured
by adding the scores of all questions referring to interest (Questions 20,21,22,23,24,25,26), whereas
their ability to contribute has been measured by adding all the scores of questions referring to this
characteristic (Questions 11,12,13,14,15,16,17,18)
The vertical axis of the diagram (ability to contribute) is placed at the 0,5 of the relative score of
ability to contribute and the horizontal axis (interest) is also placed at the 0,5 of the relative score of
interest. A relative score below 0,5 does not mean that participants are not interested at all in biocatalytic processes, but rather that bio-catalysis and bio-oxidations will not play a major role in the
future activities of their organisations.
Bulk chemicals

Context
Setters
Ability to contribute

Key Players

Fine/Speciality chemicals
Materials
Nutrition
Pharma

Crowd/bystanders

Subjects/defenders
NGO (Environmental
organization)
Association (Chamber of
commerce, Sector association)

Interest

Figure 14: Interest-Ability to contribute scatter plot for each approached stakeholder group

Stakeholder groups have been mapped in the four quadrants of the scatter plot. Stakeholders with
high interest and ability to contribute are characterized as key players, as they can deliver the most
added value to the project and they are most committed to the topic of bio-catalysis. Stakeholders
with low interest and low ability to contribute are characterized as crowd/bystanders, the ones with
low ability to contribute but high interest are characterized as subjects/defenders and the ones with
high ability to contribute and low interest are characterized as context setters.
Based on Figure 14, there is no a stakeholder group that can be characterized as key stakeholder
group for the ROBOX project, as the approached groups are placed in the downright and down left
corner of the plot due their relatively low ability to contribute. Most stakeholder groups have a
similar overall ability to contribute, but they do differ in their level of interest in bio-catalysis.
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Particularly the materials sector and associations have fairly high level of interest and are part of the
subject’s quadrant.
However, by comparing the level of the overall interest and overall ability to contribute of each
individual participant, a different picture on the position of stakeholders appears. Figure 15 provides
a view on how all the approached stakeholders can be identified according to the interest versus
ability to contribute scatter plot.

Key
Stakeholders

Context Setters

Bulk chemicals

Abilty to contibute

Fine/Speciality chemicals
Materials
Nutrition
Pharma

Crowd/bystanders
Subjects/Defenders

NGO (Environmental organization)
Association (Chamber of
commerce, Sector association)

Interest

Figure 15: Interest –Ability to contribute scatter plot for all stakeholders

Figure 15 reveals than at an individual level, some individual participants do belong to the key
stakeholder quadrant: 4 specialty chemical companies, 1 nutrition company, 1 pharma company and
one material company. These are companies with a high interest and high ability to contribute and
could be more pro-actively involved in the project.
Recommendations:
Key players are stakeholders who are most likely to be part of the ROBOX project. The stakeholder
management strategy that applies to these organizations is as follows:
 Engage closely, collaborate closely and consult regularly
 Establish a good relationship with these stakeholders.
ROBOX partners should encourage the involvement of Key Stakeholders in ROBOX activities and
establish good relationships with them. Key stakeholders could be actively involved in exploitation
activities, events and meetings. ROBOX partners should take into consideration the viewpoints of
these key stakeholders. Potential ways of close collaboration/consultation for key stakeholders could
for example be:
 exploitation workshop
 a follow-up collaborative project
 participation in the advisory board of the project.
 Ad-hoc consultation meetings to obtain feedback on key issues
For stakeholders which can be classified as Subjects/Defenders, it is important to keep them
involved, but close relationships are not a priority for this stakeholder group. However, they should
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be regularly updated by newsletters and press releases, because at some stage their ability to
contribute might increase and they could make more decisive contributions (e.g. investments,
adoption of process) to ROBOX. They could act as potential supporters of the project and they could
also play a role in communication and dissemination activities as ambassadors.
Crowd/ bystanders are the least important stakeholders to the partners of the consortium. The
stakeholder management tactic should aim at transferring them into the Subjects/Defenders group
by increasing their interest in the workings of the project. This could be done by communicating the
project’s big successes and by addressing their criteria to assess the ROBOX project (to be discussed
in section 4.7). If a stakeholder in nutrition who is not convinced that bio-catalysis can be of added
value for its operations hears about a successful demonstration in ROBOX, including quantified
results (e.g. costs per ton), this may well increase its interest in bio-catalysis. However, this group of
stakeholders should not be bothered too much by ROBOX communication, but rather receive
targeted newsletters which are tailored to their specific needs.
Attitude versus influence
Figure 16 presents a scatter plot for all the participating stakeholders, based on their attitude and
ability to contribute. The ability to contribute has been measured by aggregating all the scores of
questions referring to ability to contribute (Questions 11,12,13,14,15,16,17,18) scaled to range of 0
till 1. The attitude is the sum of all the scores of the sub-questions 27, scaled to a range of -1 to +1.
The attitude axis is placed at 0 and the ability to contribute axis is placed at 0,5, as the attitude
variable can have negative values.

Ability to contribute

Strong opponents

Bulk chemicals

Strong
Supporters

Fine/Speciality chemicals
Materials
Nutrition
Pharma

Weak opponents
Weak supporters

NGO (Environmental
organization)
Association (Chamber of
commerce, Sector association)

Attitude
Figure 16: Ability to contribute -attitude scatter plot for all stakeholders

According to Figure 15, participants who are mapped in the upper right quadrant of the scatter plot
are identified as strong supporters of the ROBOX project. The majority of the stakeholders are placed
in the downright quadrant of the plot and therefore are characterized as weak supporters. However,
overall the attitude of almost all stakeholders towards bio-catalysis and ROBOX is positive, which will
overall result in a collaborative attitude if stakeholders are informed or engaged by the ROBOX
consortium.
Only the participating NGO and one organization from the bulk chemicals sector are identified as
weak opponents of ROBOX, mainly due to negative attitude that they have demonstrated towards
ROBOX.
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4.7 Information management
The last section of chapter 4 discusses what t kind of information stakeholders would like have to
evaluate ROBOX results. Participants have been invited to select the kind of information related to
the results of the ROBOX project, that would be of interest to their organizations (Question 28). The
results of their answers are presented in Figure 17 below.
Price/cost

Criteria

Quality
Capacity/Scalability
Resource efficiency
Environmental effect
Obtained
knowledge/skills
Potential market

New functionality

Figure 17: Criteria to assess the results of the ROBOX project

Figure 17 shows that price/costs, capacity/scalability (scale of the ROBOX demo or follow up
projects) and new functionality of the target product are aspects of a great interest for the
stakeholders. These aspects are essential dimensions that reveal the feasibility of bio catalytic
chemistry to replace conventional stoichiometric catalytic processes.
Recommendation:
 ROBOX partners should provide information related to cost competitiveness (in a way which
does not violate partners’ commercial interests), capacity, scalability through their
communication channels to trigger and maintain the interest of stakeholders in the project.
 Furthermore, ROBOX partners should address cost competitiveness, capacity/scalability and
new functionality as key dimensions in the development of future follow-up projects.

5 Discussion
Before presenting the conclusions of this stakeholder analysis, the representativeness of the sample,
the response bias and the applicability of the results will be discussed.

5.1 Representativeness of the analysed sample
For this stakeholder analysis, different stakeholder groups have been identified and analysed:
industry, associations and NGO’s. Industrial stakeholders have been grouped in different market
segments: pharma, specialty chemicals, nutrition, materials and bulk chemicals. This categorization
has allowed ROBOX partners to obtain a better picture on the interests, knowledge, attitude and the
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ability of various stakeholder groups to contribute to the wide application of bio catalytic processes
in their industrial processes.
The division of stakeholders in market segments might have been too detailed, as certain industries
are active in more than one market segments. In that case, the categorization of manufacturers has
been based on the role and the responsibilities of the approached contact. However, this approach
would imply a risk of losing insights into the overall perspective and views of the approached
organizations.
The overall participation rate is 9,5% percent which can be considered fairly good. For certain
stakeholder groups the participation was good, but unfortunately for some stakeholder groups (e.g.
NGOs) was very limited.
The selection of NGOs has been based on their working activities related to environmental
protection, sustainability and genetic modification issues, as these topics are related to ROBOX.
However, even though the approached NGOs are active in the aforementioned fields, they haven’t
participated in the survey (apart from 1 NGO). According to their responses, they did not have strong
technical background in bio-catalytic processes and therefore, they were reluctant to provide their
input to this survey.
Given that most of the approached organizations are located in EU, the analysis offers valuable
insights for the EU markets and not the global ones. The application of RBOX bio-catalytic chemistry
can also be of interest to the global markets, however, ROBOX is an EU funded project and aims at
introducing bio-catalytic processes primarily in the EU markets for increasing the EU industrial
competitiveness.

5.2 Response bias
The response bias has to be taken into account when reflecting the results of the conducted survey.
The response bias is usual phenomenon that occurs in surveys and interviews which involve the selfreporting of participants. In general terms, response bias describes a wide range of cognitive biases
that influence the responses of participants away from an accurate or truthful response. The
participants of this stakeholder analysis could be considered as positively biased in their responses,
due to two main reasons.
Firstly, the approached organizations with limited or unclear interest in biotechnology or bio catalysis
proved to be unwilling to participate in the survey. Possibly, because they could not see the added
value of participating and devoting time in a survey about a topic which does not directly fall under
their business portfolio.
Secondly, the selection of the approached stakeholders has been based on their demonstrated
interest in biotechnology, sustainability and bio catalysis in particular. Hence, it can be concluded
that the participating stakeholders are already interested to a certain extent in biotechnology and
sustainable technologies.

5.3 Applicability of results
The presented stakeholder analysis has provided information on the characteristics of the
stakeholder groups and has provided guidance on engagement strategies for particular stakeholder
groups and individual stakeholders.
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The analysis has offered the basis of stakeholder management strategies and no their detailed
formulation and planning. They rather intent to provide suggestions on how ROBOX partners can
approach stakeholders with different characteristics, interests and abilities to contribute to the
uptake of ROBOX results. It is recommended that the proposed stakeholder management
approaches are taken into consideration and be planned accordingly to ROBOX dissemination and
exploitation activities. For the exploitation of the project’s results, additional stakeholders input
might be needed for the further optimization of bio catalytic technologies. Hence, the identified key
stakeholders could provide valuable feedback and insights into how the developed technology can be
adjusted to better meet the needs of the industry.

6 Conclusions
The conducted stakeholder analysis aimed at gathering stakeholder information which can be used
to mobilize relevant stakeholders to engage in ROBOX communication, dissemination and
exploitation activities. The stakeholder analysis focused on different market segments relevant for
ROBOX reactions (pharma, fine specialty chemicals, materials, nutrition and bulk chemicals) and on
associations and NGO’s. In total, approximately 480 individual organizations have been approached
for the online survey which was used to obtain information on the different stakeholder groups.
Approximately 9,5% of these organisations participated in the online survey.
The stakeholder analysis has focused on answering the following questions:
1. What is the stakeholder’s ability to contribute to the exploitation of ROBOX results?
2. Do stakeholders have a strategic interest in ROBOX results and as such an interest in
cooperation with the ROBOX consortium if they are approached?
3. Do stakeholders have a positive attitude towards ROBOX and the technologies developed in
ROBOX and are they likely to cooperate if they are approached?
4. What knowledge do stakeholders have of bio-catalysis and bio-oxidations and what
knowledge do they need to become engaged?
5. What are the recommendations for stakeholder management based on the survey results?
6. What kind of information stakeholders would like to have to evaluate ROBOX results?
In addition, the analysis has proposed stakeholder management approaches based on the
stakeholders’ characteristics.

6.1

Differences in stakeholder characteristics

An indicative overview of the differences between stakeholder groups for the key stakeholder
characteristics is provided in the table below.
Bulk
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0
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The differences between stakeholder groups will be discussed in more detail below.
What is the stakeholder’s ability to contribute to the exploitation of ROBOX results?
Stakeholders ability to contribute to ROBOX has been analysed by measuring:
 the annual budget stakeholders dedicate to projects related to bio-catalysis
 stakeholder’s potential to adopt biocatalysis and bio oxidation reactions
 stakeholders’ ability to encourage the market introduction of bio-catalytic chemistry.
All market segments allocate a yearly budget to bio-catalysis which reveals their recognition on the
added value of bio-catalysis. Apart from the specialty chemicals sector, there are no clear differences
in the amount of annual budget dedicated to investments in bio-catalysis between market segments.
The pharma sector has a higher ability to adopt bio-catalysis and bio-oxidation industrial processes
compared to the other stakeholder groups, since it has relevant production plants and processes for
which the added value of bio-catalytic chemistry is recognized. Also the materials sector may have a
higher ability to introduce bio-catalysis in relevant markets, which may be explained because of its
launching customer role for a range of materials. It therefore also has a higher market share and a
higher ability to generate interest compared to the other stakeholder groups
As an overall conclusion, pharma and potentially also materials appear to have an (only slightly)
higher overall ability to contribute to ROBOX compared to the other stakeholder groups.
Do stakeholders have a strategic interest in ROBOX results and as such an interest in cooperation
with the ROBOX consortium if they are approached?
The stakeholders’ interest in bio-catalytic chemistry has been measured by the level of their future
involvement in bio catalysis, the share of future resources committed to bio catalysis and bio
oxidations and the trend of resources. The analysis has pointed out the following:
 All the market segments anticipate to come across biocatalysis and bio-oxidation in the next
3-5 years and there are only minor differences between different sectors concerning their
future use of biocatalytic chemistry.
 Nevertheless, none of the approached stakeholder groups has indicated that bio catalysis
and bio oxidations will definitely play an important role in their future strategies.
 Associations have indicated that they will dedicate the highest share of resources to
biocatalysis in the near future compared to the other market segments, followed by pharma
and materials. This implies that associations seem to be very committed to biocatalysis and
may play a significant role in the promotion of bio-catalytic chemistry.
Concerning the share of resources organizations will allocate to bio-catalysis and bio-oxidations, this
share appears to be higher in the near future in comparison to the present ones. Hence, it can be
concluded that all the approached stakeholder groups recognize the important role bio-catalysis
could play in their future activities.
Do stakeholders have a positive attitude towards ROBOX and the technologies developed in
ROBOX and are they likely to cooperate if they are approached?
The conducted stakeholder analysis has measured the attitude of stakeholders towards the project
by exploring what stakeholder believe about ROBOX, what they believe about the attitude of the
other referents (such as society and governments) and how stakeholders evaluate sustainability
projects, bio catalysis and whether they intend to play a role in the introduction of bio catalysis.
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The results of the analysis have made evident that:
 Almost all the approached organizations have a positive overall attitude towards ROBOX.
 The participating NGO does not acknowledge the value, the necessity, the environmental
and sustainability benefits of bio-catalytic processes and it does not intent to play a
supportive role in the introduction of bio-catalysis.
 The average attitude of the bulk chemical segment cannot be considered very encouraging.
Manufacturers in bulk chemicals have pointed out that they don’t t see the necessity of bio
catalysis and they do not intent to play a role in introducing bio catalysis in the market.
What knowledge do stakeholders have of bio-catalysis and bio-oxidations and what knowledge do
they need to become engaged?
Stakeholders with strong knowledge on biocatalysis and bio-oxidations are expected to be better
informed on the added value of bio-catalytic chemistry and therefore prepared to be engaged in
ROBOX. For analysing stakeholders’ knowledge, the level of stakeholder familiarity with bio-catalysis
and bio oxidations has been measured.
According to the results of the analysis, all the approached stakeholder groups are aware of both biocatalysis and bio-oxidations. The pharma sector seems to have stronger knowledge on bio-catalytic
processes, since manufacturers in pharmaceuticals occasionally apply both bio-catalysis and biooxidation processes.

6.2

Recommendations for stakeholder management

In order to develop recommendations for stakeholder management, the aggregated results for
stakeholder characteristics have been plotted. Based on these plots, stakeholders can be classified
into different categories according to their interest and ability to contribute to the project.
Stakeholders with high interest and ability to contribute are characterized as key players, as they can
deliver the most added value to the project and they are most committed to the topic of biocatalysis. It can be concluded that:
 There is no a stakeholder group that can be characterized as key stakeholder group for the
ROBOX project.
 Nevertheless. at an individual level, some individual participants do belong to the key
stakeholder quadrant: 4 specialty chemical companies, 1 nutrition company, 1 pharma
company and 1 material company.
ROBOX partners should encourage the involvement of Key Stakeholders by pro-actively involving
them and establishing relations with these stakeholders. This can be done by:
 Organization of an exploitation workshop.
 Approaching them with project ideas for a follow-up collaborative project.
 Participation in the market study to be performed later on in the project.
 Ad-hoc consultation meetings to obtain feedback on key issues.
The best approach should be decided based on the specific exploitation opportunities available and
after close consultation with the ROBOX partners.
However, it should be noted that for the industries which do not have a high interest in biocatalytic
or bio-oxidation processes (which is still the majority of the industries approached), communication
should focus on the big successes of ROBOX. Scientific articles, small updates may be ignored by
these partners and may eventually cause them to lose interest in the project. However, informing
them about big successes of the ROBOX project (e.g. a successful demo for nutrition, pharma,
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specialty chemicals) may suddenly increase their interest in the project and create opportunities to
more closely involve them in the project.
Information management
Lastly, the analysis has offered insights into what type of information could be relevant for
stakeholders. It seems that information related to cost competitiveness, capacity and scalability of
ROBOX results is of most interest to stakeholders and this information should be provided in ROBOX
communication intended to convince stakeholders of the viability of the developed processes.
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Annex: extract of online survey
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Stakeholder survey ROBOX

Welcome to the ROBOX survey

Dear Sir, Dear Madam,
Approximately 1,5 year ago, the ROBOX project was launched. This 4-year, EU-funded research project aims to widen the
industrial application of enzymatic bio-oxidation processes to new larger volume and lower price markets. This survey was
designed to measure your interests and opinions. Your participation is highly appreciated and can help to keep you informed
about the latest technological developments in this field.
Who is in the consortium?
The ROBOX consortium is led by DSM (Netherlands) and consists of 19 partners. ROBOX will demonstrate the technoeconomic viability of bio-transformations of four types of robust oxidative enzymes: P450 monooxygenases (P450s), BaeyerVilliger MonoOxygenase (BVMOs), Alcohol DeHydrogenase (ADH) and Alcohol OXidase (AOX) for which target reactions
have already been validated on lab-scale. In order to achieve its objectives, ROBOX will demonstrate 11 biocatalytic oxidation
reactions for target products in pharma, nutrition, fine & specialty chemicals and materials in order to prepare them for scale
up to commercial-scale. The project will be completed by April 2019.
Survey
The survey is intended to identify your views on bio-catalysis in general and the use of bio-catalysis for oxidation reaction (biooxidations) in particular. It contains 27 main questions and should take approximately 12 minutes to complete. Please read the
instructions and questions carefully. There is no right or wrong answer. We encourage you to specify your answer where
possible, since this will enable us to personalize any information if you would like to receive this in the future. The results of the
survey will be dealt with confidentially and participation is voluntary.
Important distinction in this project:
The following definitions are used in this project:
In bio-catalytic processes (biocatalysis), natural proteic catalysts (enzymes), perform chemical transformations on
organic molecules.
A bio-oxidation is a bio-catalytic reaction which binds an oxygen molecule to an organic molecule, typically generating an
alcohol or ketone group in the molecule.
For more information about the ROBOX project, you can visit http://www.h2020robox.eu/. If any questions or remarks remain,
do not hesitate to contact the researchers using the contact information below.

Kind regards,
Arjen van Kampen | arjen.vankampen@pnoconsultants.com
Filippo Giancarlo Martinelli | filippo.Martinelli@pnoconsultants.com
Rea-Fani Papaioannou | Rea-Fani.Papaioannou@pnoconsultants.com

This work has received funding from the European Union (EU) project ROBOX (grant agreement n° 635734) under EU’s
Horizon 2020 Programme Research and Innovation actions H2020-LEIT BIO-2014-1

1
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Stakeholder survey ROBOX

Optional contact information

* 1. Does your organization wish to stay informed about the ROBOX project in the future?
Yes (please enter your contact details below)
No

* 2. Contact information (this will be used to update you on the ROBOX project in the future)
Name
Company
Address
Address 2
City/Town
ZIP/Postal Code
Country
Email Address
Phone Number

45

Stakeholder survey ROBOX

Information about your organization

* 3. Number of employees in your organization
1-9
10 - 49
50 - 99
100 - 249
250 or more (no SME according to EU)
More than 5000

* 4. My organization is a(n)
Commercial company
European Institution (Director General, MEP)
Association (Chamber of commerce, Sector association)
NGO (Environmental organization)
Other (please specify)

* 5. Turnover range of your organization
Less than € 2 million
€ 2 million - € 10 million
€ 10 million - € 25 million
€ 25 million - € 50 million
More than € 50 million
More than € 1 billion
Not applicable
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Stakeholder survey ROBOX

Market description

* 6. Please indicate the market in which your organization is mainly active. If your organization is
active in multiple markets, please indicate the market which is most relevant for your line of work
within the company.
Pharma
Nutrition
Fine/Speciality chemicals
Materials
Bulk chemicals
None of the above
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Stakeholder survey ROBOX

Your organization and biocatalysis

* 7. Indicate how familiar your organization is with the industrial use of enzymes
This is the first time we hear of enzymatic biocatalysis
My organization is aware of enzymatic biocatalysis but does not use it
My organization is familiar with enzymatic biocatalysis and we apply it occasionally
My organization is familiar with enzymatic biocatalysis and we apply it extensively
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Stakeholder survey ROBOX

Your organization and biocatalysis

8. Select which of the following aspects of the biocatalysis your organization is most familiar
with. Multiple options are possible.
Discovery/development of enzymes
Production/commercialization of enzymes
Use of enzymes in traditional applications (e.g. food or cleaning products)
Use of enzymes in biocatalysis for synthesis (pharma, nutrition, materials, speciality chemicals)
We encourage you to concisely specify in what way your organization is familiar with the selected aspect(s).

49

Stakeholder survey ROBOX

Your organization and biocatalysis for bio-oxidations

* 9. Indicate how familiar your organization is with the industrial use of biocatalysis for
performing oxidation reactions (bio-oxidations)
This is the first time we hear of enzymatic bio-oxidations
My organization is aware of enzymatic bio-oxidations but does not use it
My organization is familiar with enzymatic bio-oxidations and we apply it occasionally
My organization is familiar with enzymatic bio-oxidations and we apply it extensively
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Stakeholder survey ROBOX

Important aspects of bio-oxidations

10. Select which of the following aspects of enzymatic bio-oxidations your organization is most
familiar with. Multiple options are possible.
Discovery/development of oxidatve enzymes
Production/commercialization of oxidatve enzymes
Use of oxidatve enzymes in traditional applications (e.g. food)
Use of oxidatve enzymes in biocatalysis (pharma, nutrition, materials, speciality chemicals)
We encourage you to concisely specify in what way your organization is familiar with the selected aspect(s).
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Stakeholder survey ROBOX

Role of biocatalysis in your organization

* 11. My organization has the following yearly budget for investing in projects involving
biocatalysis or may be willing to do so
€ 10.000 or more.
€ 100.000 or more.
€ 1.000.000 or more.
€ 25.000.000 or more.
€ 100.000.000 or more.
Not applicable.

* 12. My organization has the capabilities to implement industrial scale biocatalysis in its
own manufacturing process.
Yes, we have the knowledge in-house.
Yes, we have the knowledge, but would require some external support.
Yes, but we do not know where to start.
No, we do not have the knowledge.

13. My organization has a production plant(s) available where biocatalysis could be applied.
Yes and we already apply it.
Yes and we see the potential.
Possibly, but we do not know if there is potential for biocatalysis for our sites.
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Stakeholder survey ROBOX

Role of biocatalysis in your organization

14. My organization has a production process which features a very site-specific oxidation of an
organic molecule for which biocatalysis could be/is of added value.
Yes and we already applied bio-oxidations.
Yes and we see the potential for bio-oxidations.
Possibly, but we do not know if there is potential for bio-oxidations in our process.

15. The percentage of market share my organization has in markets for which we see
application potential for application of biocatalysis is:
0%

100%

* 16. My organization could generate interest for the application of biocatalytic chemistry among
1-5% of sector or EU-citizens.
5-10% of sector or EU-citizens.
10-20% of sector or EU-citizens.
20-50% of sector or EU-citizens.
More than 50% of sector or EU-citizens.
Possibly.
No, we could not.

* 17. My organization could play a role in the market introduction of industrial scalebiocatalysis by:
(Multiple answers are possible)
Independently assessing its environmental performance (LCA)
Performing market assessments for new biocatalytically produced products
Performing stakeholder consultations
Setting up campaigns to inform consumers
No, we do not have the knowledge or impact
Other (please specify)
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Stakeholder survey ROBOX

Involvement in policy measures

* 18. My organization has the following involvement in the definition of policy measures
relevant for biocatalysis (responsible authority= responsible for creation of implementation of
policy measure/regulation; involvement in consultation process = a formal role to provide
input to the measure).
Involvement in consultation
processes

Resposible authority
REACH regulation
EU Emissions Trading
Sustem
Stustainability
standards (e.g.
natural label)
Funding schemes (e.g.
Horizon 2020)
Standards for
biobased products
Green
procurement
policies

Public Private
Partnerships (e.g. BBI,
SPIRE)
Bioeconomic strategies
Other (please specify)

19. National and European law and regulations are supportive of biocatalysis.
Yes
No (please specify which reguations are unsupportive of biocatalysis)
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No involvement
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Future activities in biocatalysis

The following five questions concern your organization’s plans to get involved in
biocatalysis in general and bio-oxidations in particular. In these questions, "involvement"
refers to any projects/activities/operations your organization engages in, be it as a
producer, user, buyer, supplier, researcher, reporter, funder, legislator, regulator, or any
other role your organization could fulfill.
* 20. Select which of the following statements best describes your organization’s
involvement in biocatalysis in the years to come.
In the near future (3-5 years):
Biocatalysis will definitely play an important role in the activities of my organization
Biocatalysis will probably play an important role in the activities of my organization
Biocatalysis may play a role in the activities of my organization
My organization may come across biocatalysis in its activities
Biocatalysis will not play a role in the activities of my organization
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Future involvement in bio-oxidations

* 21. Select which of the following statements best describes your organization’s involvement
inbio-oxidations in the years to come.
In the near future (3-5 years):
Bio-oxidations will definitely play an important role in the activities of my organization.
Bio-oxidations will probably play an important role in the activities of my organization.
Bio-oxidations may play a role in the activities of my organization.
My organization may come across bio-oxidations in its activities.
Bio-oxidations will not play a role in the activities of my organization.
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Future involvement in biocatalysis

22. In which of the following aspects of biocatalysis will your organization (consider to/expect to)
be mainly involved in the near future (3-5 years)? Multiple options are possible.
Discovery/development of oxidative enzymes
Production/commercialization of oxidative enzymes
Use of oxidative enzymes in traditional applications (e.g. food)
Use of oxidative enzymes in biocatalysis (pharma,nutrition, materials, specialty chemicals)
We encourage you to concisely specify in what way your organization might be involved in the selected aspect(s).
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Future biocatalysis and bio-oxidation activities

* 23. Indicate what percentage would hypothetically be the maximum share of your
organization’s resources (money, time, natural resources, energy, etc.) dedicated to
biocatalysis-related projects/activities in the near future (3-5 years).
0%

100%

* 24. Is this percentage higher or lower than your organization is currently using for this purpose?
Higher

Approximately the same

Lower

Percentage is:

* 25. Indicate what percentage would hypothetically be the maximum share of your
organization’s resources (money, time, natural resources, energy, etc.) dedicated to biooxidation-related projects/activities in the near future (3-5 years).
0%

100%

* 26. Is this percentage higher or lower than your organization is currently using for this purpose?
Higher

Approximately the same

Percentage is:

58

Lower
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Your thoughts on ROBOX, biocatalysis and bio-oxidations

* 27. The following statements are about ROBOX, biocatalysis and bio-oxidations. Indicate whether
your organization agrees or disagrees with these statements.
Disagree
completely

Disagree

The environmental
effects (as a
result) of ROBOX
will be positive.
The goal of the
ROBOX (to
demonstrate biooxidative processes
for pharma, fine
chemicals, nutrition
and materials) seems
feasible.

We expect an
introduction of biooxidative
processes in
pharma in the next
5 years.
We expect an
introduction of biooxidative
processes in
nutrition in the next
5 years.
We expect an
introduction of biooxidative
processes in fine
chemicals in the
next 5 years.
We expect an
introduction of biooxidative
processes in
materials in the
next 5 years.
Society at large
attaches high value
to the development
of more sustainable
biocatalytic
processes.

59

Neutral

Agree

Agree completely

Disagree
completely

Disagree

Neutral

Biocatalysis is a
necessary
technology to make
industrial processes
more sustainable.
Local/National/EU
governments are likely
to be supportive of the
use of biocatalysis in
industrial processes.

My organization favors
sustainability-related
projects and
opportunities over
ones that do not take
sustainability into
account.
My organization
would like to keep up
with developments in
biocatalysis.
My organization’s
overall impression of
ROBOX is positive.
My organization would
be willing to play a role
in the introduction of
biocatalysis to industry.
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Agree

Agree completely
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Future information

28. What kind of information about the results of the ROBOX project would be of interest to
your organization? Multiple options are possible.
Price/costs
(e.g., costs per ton of target product)
Quality
(e.g., purity of products performance reaction)
Capacity/Scalability
(e.g., scale of the ROBOX demo or follow-up projects)
Resource efficiency
(e.g., conversion efficiency reactions)
Environmental effects
(e.g., waste/emission reductions or decreased chemical use)
Obtained knowledge/skills
(e.g., new host organism knowledge, enzyme
structure or immobilization method)

Potential market size/share
(e.g., competitive advantages or estimated market share)
New functionality of target product
(e.g., improvement in properties of product compared to state-of-the-art)
Other, namely
We encourage you to concisely specify what exactly needs to be known about the selected features to rate the success of
ROBOX.
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Other players in biocatalysis

29. For each of the following five types of organization, write down the name of the organization
that you first associate with biocatalysis. This could be organizations that you have worked with
or organizations of which you have heard that they are active in biocatalysis.
Commercial companies
Investors
Governments/Public
insitutes

Associations/NGO's
Education and
research institutes
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