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There is substantial and unexplored potential for scientists to engage with the private sector for a sustainable
ocean. The importance of such cooperation is a frequent emphasis of international dialogues and state-
ments, it is embedded within the Sustainable Development Goals, and has been championed by prominent
business leaders and scientists. But an uncritical embrace of science-industry collaboration is unhelpful, and
candid reflections on the benefits and pitfalls that marine scientists can expect from actively engaging with
the private sector are rare. In this Perspective, we draw on our collective experiences working with ocean in-
dustries in different parts of the world to reflect on how this has influenced our work, the effects these col-
laborations have generated, and the barriers to overcome for such partnerships to become more common.
In doing so, we hope to help empower a new generation of marine scientists to explore collaboration with
industry as a way to develop and scale up solutions for ocean sustainability.

Introduction
Ocean-based industries provide income, stimulate growth, and
generate new opportunities,’ but have also contributed to the
degradation of marine ecosystems and the loss of biodiversity,
with virtually none of today’s ocean untouched by human im-
pacts.”® The rapid and simultaneous growth of multiple ocean
industries within the context of a changing climate adds further
complexity to efforts aimed at mitigating negative environmental
impacts and social harm.*°

Not only is it impossible for a single company or a single indus-
try to bend all the trajectories of degradation and overuse of ma-
rine systems, it is also impossible for a single scientist or a single
scientific discipline to fully understand the many ways in which
the ocean is changing.”® One consequence has been the forma-
tion of industry platforms and coalitions aimed at collaborative
industry learning and action.®'° Another has been that scientists
increasingly focus on collaborative approaches across disci-
plines, while a third outcome has been an increasing appetite
for exploring the potential of scientists to directly engage with in-
dustry.'”

It would seem that conditions are ideal for such science-indus-
try engagement to flourish. The international community has pro-
duced decades of consensus language that hits all the right
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notes, repeatedly emphasizing the need for cooperation be-
tween the private sector, scientists, and governments (Box 1).
In 2015, the Sustainable Development Goals (SDGs) were
launched by the United Nations to support sustainability and hu-
man well-being,'? including goals specifically dedicated to Life
Below Water (SDG 14) and Partnerships (SDG 17), and associ-
ated targets for building up multi-stakeholder and public-private
partnerships. Research agencies increasingly look for societal
impact and relevance in funding proposals, whereas ocean sus-
tainability science itself has grown transdisciplinary'®'* and
increasingly involves participatory research approaches with ac-
tors outside of the scientific community to address sustainability
challenges.'® We believe, however, that collaborative science
that reaches beyond the scientific community has yet to realize
its full potential.'®'® Researchers have begun to identify princi-
ples associated with successful engagement with policy
makers,'”2° but marine scientists have rarely provided candid
reflections on their experiences engaging with ocean-based in-
dustries (but see Orecchini et al.?").

In this Perspective, we share our experiences, and argue that
improving science-industry collaboration for the ocean is essen-
tial for meeting the SDGs. We recognize, however, that an uncrit-
ical embrace of science-industry collaboration is unhelpful.
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Box 1. Quotes in High-Profile Sustainability Reports that Emphasize the Need for Cooperation

“The Commission is confident that it is possible to build a future that is more prosperous, more just, and more secure
because it rests on policies and practices that serve to expand and sustain the ecological basis of development. The Com-
mission is convinced, however, that this will not happen without significant changes in current approaches (including)
changes in the nature of cooperation between governments, business, science, and people (...).”**

“Industry is on the leading edge of the interface between people and the environment. It is perhaps the main instrument of
change that affects the environmental resource bases of development, both positively and negatively.”??

“We recognize the importance of strengthened national, scientific and technological capacities for sustainable develop-
ment. (...) To this end, we support building science and technology capacity, with both women and men as contributors
and beneficiaries, including through collaboration among research institutions, universities, the private sector, govern-
ments, non-governmental organizations and scientists.”*°

“We recognize that a dynamic, inclusive, well-functioning and socially and environmentally responsible private sector is a
valuable instrument that can offer a crucial contribution to economic growth and reducing poverty and promoting sustain-
able development.”?®

“We underscore that sustainable development requires concrete and urgent action. It can only be achieved with a broad
alliance of people, governments, civil society and the private sector, all working together to secure the future we want for
present and future generations.”**

“Science provides us with the knowledge that can help design transformation pathways for companies. It is like a North Star.
If we know what we are aiming for, we can figure out how to get there. Such transformation pathways enable companies to
reach agreed targets (in which case they are called ‘science-based targets’), e.g., a certain reduction of greenhouse gas
emissions, freshwater use or land expansion for productive activities, achieved by a certain time.”**

“Science and business must work closely together as partners on our environmental challenges. We need more dialogue to
develop mutual understanding and trust. And we need a recognition that science must guide business towards solutions as
much as business must guide science towards operable and actionable methods and approaches.”**

Building on our experiences as academic and government sci-
entists engaging with industry, we reflect on whether this strat-
egy has allowed rapid progress (a “highway” to ocean sustain-
ability) or if things simply went “sideways,” with lots of effort
and little to show for it. In the following, we outline the opportu-
nities and barriers for science-industry collaboration, and pro-
vide a tentative roadmap for scientists who are interested in
engaging with industry for advancing ocean sustainability and
the wider SDG agenda.

Why Collaboration Is an Obvious Opportunity

Making Sense of an Increasingly Complex Ocean Space
Hyperbole is hard to avoid when describing the complexity of
the ocean. It covers 70% of the Earth’s surface, and is—on
average—4 kilometers deep. But anthropogenic pressures on
the biosphere are so extensive that the ocean is fundamentally
changing: more acidic waters, less biodiverse ecosystems,
erosion of genetic diversity, rising sea levels, dead zones, shift-
ing ocean currents, bleached corals, and more.”>*® And
although the ocean is changing quickly, humanity’s relationship
with the ocean might be changing even faster, as countless
local communities must adapt to uncertain conditions, and
multiple new ocean-based industries emerge. Since 2000, ma-
rine aquaculture has grown at an average annual rate of 5%,
the volume of goods transported by container shipping has
quadrupled, most major discoveries of hydrocarbon deposits
have happened offshore, cruise tourism has experienced an
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8-fold increase, around 1.4 million square kilometers of the
seabed has been leased for exploratory mining activities, the
offshore windfarm capacity has seen a staggering 400-fold in-
crease, over 1 million kilometers of undersea telecommunica-
tion cables have been installed, desalination of seawater has
reached a capacity of 65 million cubic meters per day, and
nearly 13,000 genetic sequences from marine organisms have
been filed with patents.®

This is the “Anthropocene Ocean,” but how can one make
sense of it? For marine scientists, this has meant a departure
from disciplinary siloes to build more diverse teams of expertise.
The problem-driven and action-oriented focus of sustainability
science,?” for instance, is especially appealing in the context of
the ocean, as it aims to understand complex systems dynamics
and explicitly incorporate multiple disciplinary perspectives.
Sustainability science should also be transdisciplinary, meaning
that it extends beyond academia to also incorporate the knowl-
edge and methods of non-academic actors.'>?® One of the
world’s most prominent marine scientists, Jane Lubchenco,
has explicitly called on scientists to not only engage in work
that is useful for society, but to prioritize efforts to communicate
it with diverse stakeholders.?*

Meanwhile, how has industry dealt with the challenges of
the Anthropocene Ocean? Some could argue that it has
not, as indicated by continued patterns of unsustainable use.”
Even straightforward examples, such as the rebuilding of over-
exploited or collapsed fish stocks, where the benefits of
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long-term vision, cooperation, and science-based approaches
are so concrete, have often faltered.***' Many cases are far
less straightforward, particularly when multiple industries co-
exist in the same ocean space. But just as there is diversity
among scientists, there is also diversity among individuals in
the private sector. Some have recognized the long-term risk to
the continued viability of their operations posed by climate
change and degradation of marine environments. This aware-
ness has often led to engagement with “green clubs” and other
voluntary efforts aimed at building profiles of responsibility and
encouraging other companies to follow suit. In some cases, as
for example with the World Ocean Council and the United Na-
tions Global Compact Action Platform for Sustainable Ocean
Business, an analog to scientific transdisciplinarity has emerged:
companies have realized there might be greater benefit from
looking beyond their own sector to engage not only with other
ocean-based industries, but also with governments, non-
governmental organizations, and academics.

Ultimately, it is in the interest of industry to have scientific input
to quantify the risks of a changing ocean to their operations,
while scientists can benefit from the vast amounts of data and in-
formation that industry is collecting and generating about the
ocean.*”*® Dialogue with industry can also help scientists to bet-
ter assess the relevance of their work and whether it might have
societal impact.?®** Conversely, industry can benefit from dia-
logue with scientists to avoid a “blind faith in science’s ability
to find solutions.”??

Some Scientists Already Speak the Language of
Business

It might seem trite to suggest that sustainability scientists simply
speak a different language than the private sector, but there is
some truth to it. How many sustainability scientists are familiar
with the terminology of accounting, organizational behavior, or
finance? And how familiar will the private sector be with terms
such as resilience, integrated ocean management, or steward-
ship? Yet great potential exists in becoming familiar with termi-
nology outside of one’s comfort zone (Table 1).

Science-industry collaboration can also draw on a secret
weapon: a broad field of social science is dedicated to under-
standing corporate behavior and the forces that shape it.
Although this field has begun to engage with sustainability sci-
ence as an approach to solve social and environmental pres-
sures,> " it remains somewhat isolated from other disciplines
and has struggled to incorporate environmental factors into its
frame of reference.®**°

Activating this community of organizational researchers as a
stepping stone between sustainability science and industry has
great potential."’ Sustainability scientists can benefit from the
familiarity of these scholars with industry, while organizational
researchers can be introduced to new dimensions of under-
standing enabled by embedding sustainability and environ-
mental issues within their scholarship. Moreover, although sus-
tainability scientists have rich experience working with
individual producers, industry associations, and small busi-
nesses—typically, small- to medium-scale operators who can
engage one-on-one—“’there is substantial and unexplored
potential in also engaging with larger businesses and financial
actors, such as banks, insurance companies, or stock ex-
changes.*®*
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Why Collaboration Is Not an Obvious Opportunity
Disciplinary Boundaries and Cultural Differences

Despite an increased interest among marine scientists to
collaborate outside of academia,* it often represents an un-
comfortable activity for scientists who might lack the training,
knowledge, and support on how best to do so given
the persistence of archaic university cultures and success
metrics that continue to prioritize research within disciplinary
boundaries.'®

Traditionally, the main goal of university science has been to

develop new knowledge, and publish findings in scientific jour-
nals.*® As a result, academic scientists have rarely been
encouraged to engage with the private sector to develop solu-
tions to sustainability challenges. Difficulties in securing fund-
ing for applied science partnerships, along with existing aca-
demic incentive structures, might turn scientists off from
working with partners outside academia, and might instead
lead them to investigate other ways to influence change, such
as environmental activism.*” Scientists employed by govern-
ment or industry might be constrained by the policies of their
respective organizations and could therefore lack adequate
support to engage with academia. Cultural differences might
represent another reason for this unexplored potential,
because unfamiliarity with so-called cultural peculiarities can
lead to surprise and frustration when representatives from
very different cultures meet.*®
Low-Hanging Fruit or No Hanging Fruit?
Companies follow market logic and logistics, shareholder and
consumer demands, and are interested in their own longevity
and profitability. Sustainability initiatives among corporations
range from superficial “green-washing” to profound changes
in business practice. It might be challenging to distinguish
between such actions, and changes at the corporate executive
level have the potential to profoundly shift priorities over a
short time frame. Deeply rooted stereotypes, the fear of legiti-
mizing irresponsible business practice, or simply making
matters worse by working with industry, all represent reasons
to conclude that science-business collaboration is a fraught
activity.

Stereotypes that abound in science are that industry is bad
and that individuals in corporations are governed by incentives
that are not in line with sustainability. Large corporations
are often perceived as manifestation of global inequities and
associated social and environmental harms.**“9°° Frequent
news about industry lobbying for lax regulations, poor labor
practices, or investigations of collusion (e.g., price fixing) does
little to build industry reputation and legitimacy in the eyes of
scientists. Researchers, on the other hand, can be perceived
as having limited understanding of the realities outside of
academia, operating with lax timelines, and primarily interested
in writing papers. Stereotypes represent shortcuts for our brain
to make sense of the unknown, but are unhelpful for collabora-
tion across knowledge systems and actors.

Although history is ripe with examples of irresponsible busi-
ness practice, we argue that to a priori discount all industry ac-
tivities toward sustainability is premature and that scientists are
yet to fully develop an understanding of the role of large-scale
private sector actors in social-ecological systems.”’ In the
following, we summarize some of our experience in working
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Table 1. Examples of Opportunities for Science-Industry Collaboration and Partnerships

Business Function

Opportunities for Collaboration

Examples of Initiatives Bridging Science and Industry

Management—the practice of managing the activities
necessary for organizations to function, including:
Establishing and maintaining mission/values/ethics;
formulating strategy and undertaking detailed
planning; establishing control over activities.
Assembling people and resources to execute plans;
providing leadership in the process.

Engaging with external parties; and communicating
outcomes.

Other business functions (below) come under the
broader description of management.

Accounting—the measurement, processing, quality
assurance, and communication of financial information
to internal users (e.g., managers of the organizations);
external users who have rights to that information
(e.g., shareholders and banks); and other interested
parties (e.g., potential owners and business partners).

Finance —the process of funding corporate activities,
including by determining the appropriate source of
investment, the conditions attached to the investment,
and the risk profiles associated with financing options.

This activity has two elements: the attraction of investment
to an organization (e.g., from banks or shareholders) and

the evaluations undertaken to support an organization’s
own investment activities.

Allied business and management practices—there are

other processes associated with organizational activities

that create points of connection between science and
industry. In the ocean context, a key practice is the
provision of product certification.

Understand and improve how organizations function,
including by ensuring that organizations understand
how science can direct appropriate courses of action,
and by incorporating these insights across all
management functions. This might include, for
instance, collaborations that enhance ecological
literacy and foster capabilities to act on that
understanding, such as an expanded sense of
organizational accountability to support active
stewardship.

Understand and improve the measurement, processing,
and communication of financial information to better
guide internal and external user actions. The provision
of information to support decision-making processes
(including reporting that addresses natural capital
impacts and dependencies). This might inform
organizational management (e.qg., investigation of
tractable and implementable enterprise-based natural
capital accounting) and provide information regarding
impacts of activities (thereby enhancing accountability
for stewardship).

Create novel tools to support ocean stewardship
(e.g., blue investment and blue bonds) as well as to
identify, quantify, and communicate ecological risks
associated with particular courses of action. The
external provision of risk information (e.g., through
credit risk ratings) could be expanded to include
biosphere-generated risks to investments.

Audit/assurance/certification technologies are used to
trace and assure the quality of products. Quality
assurance can be handled internally or by third parties
(e.g., product certification organizations), and is
important for marketing and pricing strategies.

The Natural Capital Project (https://naturalcapitalproject.
stanford.edu) emerged from an understanding that it is
possible to view ecosystems as capital assets, some of
which are well managed, while other are poorly
understood or rapidly degrading. By bringing together
academics and private sector actors, the Natural Capital
Project seeks to “integrated the value nature provides to
society into all major decisions.”

The Natural Capital Coalition (https://naturalcapitalcoalition.
org/) has developed the Natural Capital Protocol: a decision-
making framework to support organizations as they seek

to identify, measure, and value their impacts and
dependencies on natural capital. The protocol translates
science-based insights into a form that can be understood
by organizations and hence “natural capital” can support
internal decision making.

The Science-Based Targets Initiative (https://
sciencebasedtargets.org/) focuses on translating global
climate change targets into targets for businesses to
ensure that corporate responses to climate change are
proportionate to the challenge faced. Although this initiative
focuses on climate change, this type of format could be
replicated in other settings—e.g., such as those related to
what science would suggest are appropriate wild capture
fishing activities.

The Task Force on Climate-Related Financial Disclosures
(https://www.fsb-tcfd.org/) is another initiative that
presently focuses on climate change but whose
approach might be replicable in other settings. The focus
is on capital markets (i.e., stock exchanges where
ownership of publicly listed organizations is traded) and
seeks to ensure that organizations provide information

to those markets of the climate-related risks they face.
This initiative is seeking to remedy the relative lack of
carbon “literacy” exhibited by financial market
participants.
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Figure 1. Key Recommendations for Engaging in Science-Industry Collaborations
The advice is based on personal experiences and shared through the analogy of a road trip that involves four distinct stages.

with industry and provide suggestions for how to explore this
potential for advancing sustainability, while addressing the un-
comfortable uncertainty, and concerns that the best-inten-
tioned efforts could go sideways.

Reflections on Our Science-Industry Journeys

A range of challenges make science-industry collaborations diffi-
cult. However, we believe that overcoming such barriers is instru-
mental for achieving sustainable ocean futures. Here, we draw on
our cumulative experiences working with medium to large ocean-
based industry actors across the EU, UK, Australia, New Zealand,
Japan, and the South Pacific (Table S1). Many of the points made
are based on personal and unpublished experiences. These are
shared through the analogy of a road trip (Figure 1) that involves
four distinct stages: (1) Load up the car (what scientists can do
to prepare to engage with industry); (2) Pull out of the driveway
(what to do while the collaboration is getting started); (3) Enjoy
the ride (how to remain reflective throughout the engagement pro-
cess); and (4) Are we there yet? (the realization that this engage-
ment is more profound and fundamental than anticipated).
Load Up the Car

Before embarking on the metaphorical road trip, it is important to
make sure that all passengers and drivers share the same basic
idea. Do we know what direction we are heading and what the

final destination looks like? It is important to pack properly and
to ensure all necessary items are easily available to avoid having
to pull over early on in the trip—this would only cause unneces-
sary frustration. How then to identify direction and what to bring
along? How to develop a shared sense of enthusiasm about the
journey?

For collaboration to be successful, participants from both sci-
ence and industry need to be able to attribute value to their in-
vestments—knowledge, money, reputation, prestige, power, or
otherwise. The ultimate goals can be distant and uncertain, so
it is important to also aim for concrete small-scale and near-
future achievements that are part of a broader vision. For
instance, having a combination of small achievable goals and a
larger, more distant, goal was considered a critical component
underpinning the success of a collaborative research project be-
tween scientists and the Southern Bluefin Tuna (Thunnus mac-
coyii) fishing industry in Australia, which resulted in the co-devel-
opment of a seasonal forecast habitat model to guide fishing
effort under changing climate conditions.?%>

In another project involving the Australian oil and gas industry
and other partners, scientists were engaged to develop deci-
sion-support pathways to facilitate conservation of flatback tur-
tles (Natator depressus). The project included dialogue with
multiple stakeholders and sought to integrate different
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worldviews, values, and norms. Important “luggage” in this
case was an already established relationship between one of
the principal investigators, the program manager and the
broader agency. The relationship had been built over several
years and was founded upon trust and mutual respect, which
enabled knowledge exchange and collaborative planning from
the outset. This helped the research team to understand who
the “keystone” actors were in the project, as well as the con-
nections and power dynamics between them. Established rela-
tionships also helped to ensure the credibility of the project
team, which involved researchers with expertise in the natural
sciences, social sciences, and economics, as well as re-
searchers with experience acting as knowledge brokers.*® In
addition, there was considerable effort by the research team
internally and then with program managers to identify shared
goals to work toward. In this case a Theory of Change approach
was used, but other established methods are available to allow
the generation of shared goals among diverse stakeholders
(e.g., the ASPIRe Model).**

There are inherent difficulties associated with trying to navi-
gate multiple (and often competing) goals, values, worldviews,
and beliefs. Industry goals are typically focused on ensuring
maximum profitability, whereas community group goals focus
on social outcomes (e.g., employment rates). Conservation
goals are often centered on a species or ecosystem. Navigating
such diverse goals and ensuring collaboration and “buy-in” can
be time-consuming, costly (e.g., travel to spend important time
in face-to-face meetings with stakeholders), and at times frus-
trating, particularly when the personal values of researchers
are challenged. In such cases, it is critical to remain open minded
to the beliefs and values of others, to carefully describe research
methods and timelines, and to seek to find mutual territory to
initiate discussion.

Because science and industry often operate in distant and un-
connected networks, initiating the conversation requires identifi-
cation of, and engagement with, individuals who can bridge
these networks. In the Keystone Dialogues project, which re-
sulted in the emergence of the Seafood Business for Ocean
Stewardship (SeaBOS) initiative,'" scientists reached out to
leading seafood industry actors in multiple countries through
nation-specific connectors®®. These individuals had credibility
within, and connection to, both science and industry and acted
as a quality assurer. They facilitated introductions and helped
set up initial conversations, where short- and long-term goals
and mutual interests could be explored. In addition to short-
term goals, SeaBOS became guided by a broader vision of
ocean stewardship, defined as an adaptive and learning based,
collaborative process, of responsibility and ethics, aimed to
shepherd and safeguard the resilience and sustainability of
ocean ecosystems for human well-being.""

Time and patience are instrumental for building relationships
and for deconstructing myths associated with different stereo-
types. Time is required for developing the trust that underpins
any successful collaboration between people,*® and a realization
of what can be achieved through collaboration. Informal meet-
ings also have a clear purpose, especially in cultures where these
play an important role in business deals. Formal and informal
meetings between the Sustainable Seas National Science Chal-
lenge and fishing companies in New Zealand (who have indi-
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cated an openness to changing their practices) have been
used to understand different perspectives of ecosystem-based
management and their implications for both parties. These meet-
ings have been critical in particular to clarify the use and meaning
of words which were causing confusion and misunderstandings.

Conducting an inventory of relevant scientific activities and
disciplines, civil society groups, and industry organizations can
help to provide a landscape of individuals and initiatives with
which to engage. Developing close ties with colleagues in busi-
ness-related academic fields who are comfortable engaging with
the natural and social sciences will also build capacity to under-
stand, and be understandable to, business partners. A formal
stakeholder analysis, such as the one conducted by Reed
etal.,”” can ensure that the full diversity of actors and knowledge
bases are actively engaged from the onset.

Pull out of the Driveway

The car has started to move and you are passing through familiar
neighborhoods, but with unknown terrain ahead. There is gen-
eral excitement among all passengers, the car is filled with the
right items, and no one is (yet) in the mood for a fight. You
have a sense that this is going to be a great adventure, but there
must be rules in the car or things can quickly go sideways.

Once the networks founded upon trust are established, and
the short- and long-term goals are identified, it often becomes
apparent that the demand for scientific support to industry grows
over time. There is a risk that such accelerated demand is un-
funded, and that scientists—inspired by the opportunity to
make a difference —will continue to engage in-kind in their spare
time, or that the original mission of science is lost in the process.
It is then in danger of just becoming a science to action project,
without feedback to, or time for, the transdisciplinary, curiosity-
driven research that was initially envisioned. To avoid this situa-
tion, ensure that roles and responsibilities are clear, as well as
what is expected from each partner—preferably in a written
agreement. The importance of scientific independence and the
freedom to ask questions and publish results without constraints
need to be at the forefront, and transparently communicated.”® If
there is no chance of misunderstanding, then there is a lower
chance of negative fallout.

There could be arisk that an industry partner primarily regards
the scientist as a free source of knowledge, or a boost to their
own reputation. Putting the agreement to paper will help identify
where your red line is—do not trade the scientific high-ground for
industry dollars (i.e., ensure that you maintain your scientific
integrity). As curiosity-driven scientists, our primary objective is
not to engage as unpaid consultants to companies, but rather
to learn from the collaborative process and develop better sci-
ence that supports the replication and upscaling of successful
collaboration. Ownership of intellectual property needs to be
acknowledged, as well as the freedom to publish scientific facts
that are not in line with industry interests.

One of the authors of this paper was part of a team of scientists
looking at individual transferable quotas (ITQs) in Australia and
how they link to industry outcomes. The ultimate goal was to
improve localized outcomes of ITQs for different fisheries.
Even though collaborations have involved many researchers,
the level of satisfaction with the social, economic, and gover-
nance outcomes of ITQ fisheries remains variable depending
on the type of business. The research results might not always



One Earth

be what the industry is keen to hear, and disagreements do
occur. If the perception arises that one is involved in a “bad
bit” of research, relationships can rapidly deteriorate. But if
things go well, the longer the research continues the more peo-
ple get engaged. Although new energy and capacity is valuable
(e.g., younger researchers and new fishers who are keen to join
in and make their voices heard), the continuously changing na-
ture of collaborators can also make it difficult to gain traction
and maintain the collaboration.

The first engagements that set you up for a longer partnership
are intimidating because you might feel beholden to the goodwill
of your collaborators for accessing information. However, this
can quickly change when the feeling of trust becomes mutual
and partners recognize that they all have valuable—although
not necessarily equal—contributions to offer for achieving the
shared goals.

Enjoy the Ride

Now that you have set off, you are starting to look out the window
and hopefully enjoying the ride. Be alert though, because there
might be unexpected roadblocks or bad weather forcing you
to adapt your itinerary.

The first two phases might require several years of active
engagement, and a perception that there is no time for science
at all. Reaching a point in the project when both scientists and
industry representatives perceive that their collaboration is re-
sulting in tangible outcomes should hopefully result in a sense
of accomplishment and that progress is being made. However,
there will likely be surprises that require additional skills and ca-
pacities.

Successful collaboration will increase its attractiveness to
additional partners, as demonstrated by a Japanese science-
industry-community partnership (Future Community Lab).
Although the collaboration was initially established by a few
“friendly” partners, as the project progressed, it became
increasingly reported by local and national newspapers, which
stimulated new partners from industry and local communities
to join in, and also helped build legitimacy in the scientific com-
munity. Because it was a new kind of partnership, people
needed some evidence to prove that it was effective before it
would become attractive.

Over the past 2 years, one member of the author group has
engaged as a science partner to the United Nations Global
Compact Action Platform for Sustainable Ocean Business and
has contributed to all its main deliverables. The platform brings
together a group of leading actors from business, academia,
and governments to advance progress toward achieving the
SDGs. It took time for trust to develop, and to realize the value
of stepping out of one’s comfort zone in the first place. Corpora-
tions can be the largest hurdle or the biggest asset to achieving
transformational change in our relationship with the planet—
avoiding them might be academically safe and comfortable,
but engagement offers new opportunities. In the beginning, the
scientist was a semi-anonymous participant in the crowd of
company and government representatives, but after 2 years of
collaboration the atmosphere was different. The long-term
engagement had resulted in trust, a seat (literally) at the table
to present latest scientific work to the plenary group, and an op-
portunity to push the vision of the platform from “sustainable
management of the ocean” to a higher ambition of “ocean stew-

¢ CellP’ress

ardship.”*® Such results and positive outcomes generate careful
optimism.

Optimism refers to the generalized positive expectancy that
one will experience good outcomes.®®6" At the individual level,
it has been linked to improved psychological well-being through
periods of stress, increased creativity, and greater focus toward
achieving desired goals.®>®* At the team level, optimism is asso-
ciated with improved coordination, collaboration, and knowl-
edge sharing.® In seeking to advance progress toward the
SDGs, do not allow small wins pass you by unnoticed. Make
time to share and celebrate successes. We also suggest working
with partners with whom you enjoy interacting, and who share
your vision for where your research is heading and what you
hope to achieve.

We found that one way to appreciate the ride is to develop
ways to be both reflective and reflexive. This is critical to learn
what has worked well, identify new and improved strategies for
what comes next, and increase your ability to participate in,
and lead, science-industry collaborations. It will also clarify
how far the collaboration has gone. Although reflection and
reflexivity can occur in many ways, a starting point could be as
simple as keeping a journal to write down your thoughts. What
has worked, what has not, how you feel, what you want to try
or wish to learn? Make time also to sit with your colleagues
and partners, and reflect on how things are going. Our experi-
ences have taught us that such joint reflections are best done
in an informal and neutral area, away from the office.

Are We There Yet?

When the road trip begins it is easy to be inspired by the potential
to reach new goals and discover new places. However, most
travel to distant places is time-consuming, every so often frus-
trating, and can even be disappointing. The kids in the car will
start screaming “are we there yet,” and the driver (or other adults
in the vehicle) might wish that they had not embarked on such an
ambitious trip.

No matter how well you have prepared and despite many well-
intended partners, there is a high likelihood of setbacks in sci-
ence-industry collaboration. These can include the loss of trust
among partners, broken relationships, wasted resources, or
not achieving your anticipated goals. It is critical to understand
that these setbacks (and any subsequent failures in delivery)
are normal and should be expected. We have all experienced
them, and they have tested our resolve on our journey to seek
successful interactions with industry. For projects with short-
term deliverables, the time taken to get agreements in place
(such as the protection of industrial and academic intellectual
property) and security arrangements (such as regulating access
to computing systems) can lead to wasted resources. Goodwill
arrangements can help to overcome some of these barriers,
but only if there is already a strong, trusting relationship in place.
Taking the time to be reflexive will improve data collection,
learning, and development. Likewise, it is important to have
some appreciation of the timescales that are required for com-
panies to be in a position to transform their activities. Given
that a science-business engagement is likely to require new
forms of data collection; communication across company func-
tionalities and business partners; piloting what might be viable;
and determining the costs and benefits of undertaking new orga-
nizational routines, the long ride might often feel less exciting
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than the initial phases of the work. Although individual re-
searchers might abruptly change focus and interests, academic
disciplines are slower to change course. The same could be said
for individual companies and their respective industries. Appre-
ciating these dynamics is important in science-industry collabo-
rations to maintain optimism for long-term projects and to remain
patient and resolute when collaborations enter into slow or fallow
periods.

To cope with and adapt to these frustrations, it is important to
build and maintain your personal resilience, and specifically your
psychological resilience.®® As with optimism, an important step
to build resilience is to engage with people who support and
encourage you.°® Collaborative research processes are tiring,
so make sure you also take some time off and remind yourself
of why you got into this field in the first place —the driving force
and curiosity that give you strength to keep working.

Engagement with the seafood industry often requires opti-
mism and patience because of its global scope, diverse actors,
and systemic challenges. Since its establishment in 2016, the
SeaBOS initiative has developed into one of the smallest and
most recent green clubs, with ten of the world’s largest seafood
corporations working together with sustainability scientists to
develop industry leadership for ocean stewardship. In 2020,
SeaBOS member companies had operations in 95 countries,
employed over 100,000 people, and produced some 10% of
all marine catch. The companies have committed to reduce
illegal fishing, eliminate labor rights abuses in seafood supply
chains, improve traceability and transparency, address climate
change, reduce ocean pollutants and the use of antibiotics, while
also improving the management of fisheries and aquaculture.
The work includes annual CEO and working group meetings,
and continuous collaboration between science and business in
task forces focusing on the above-mentioned commitments.

Since 2015, several of the author group members have
engaged with these global corporate leaders. Recent (2019) mile-
stones include the establishment of SeaBOS as a legal entity
and agreement on its governance mechanisms. Although these
changes are happening faster than anticipated, the transition
from an initiative primarily led and driven by scientists, to a truly
collaborative science-industry effort, has taken time. The initial
agreement was that the science team would lead an interim
SeaBOS secretariat from May 2017 to May 2018. This function
was extended to September 2018. Then to December 2018. But
in 2019, the companies provided financial resources to a SeaBOS
secretariat, which enabled the hiring in July 2019 of a managing
director tasked to coordinate member activites focused on
advancing ocean stewardship, although this transition of respon-
sibilites extended through 2019. The continuous extension of this
deadline, and the heavy workload associated with the interim
SeaBOS secretariat, represented a substantial challenge, espe-
cially given that it was beyond the formal training of participating
scientists. As a result, scientific tasks were mostly postponed or
canceled between 2016 and 2019 and many wondered whether
or not it would eventually be worth the effort. Would we finally
get “there”? There are now signs that the initiative is getting some-
where and that, in retrospect, it probably made sense to postpone
the transition of roles and responsibilities.

Another example of science-industry collaboration charac-
terized by a mix of progress and delays is the WKirish process
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carried out by scientists within ICES (International Council for
the Exploration of the Seas) in the Irish Sea. When significant
reductions in fishing efforts did not improve the stock situation,
fishing industry representatives asked scientists for an explana-
tion. The scientific response was to develop a model,®” but this
required historical data on fish diets and fishing fleet effort that
were not available. Industry collaborators agreed to work with
scientists to fill these knowledge gaps, resulting in a model
that explained much of the problem, and how the outcomes
were due to interacting social-ecological changes in tempera-
ture, food-web structure, and fishing pressure.®® The solutions
to the problems could be defined, but there was initially no way
to integrate such ecosystem considerations into the European
fish stock assessment and fisheries advisory process. When
the ICES scientists eventually identified a way to do so, it
was particularly welcomed by the industry. Collaboration be-
tween science and industry thus helped identify and operation-
alize new approaches for fisheries management that integrated
both people and nature. This example illustrates a common
characteristic of all these projects, namely that scientists and
industry have much to learn from each other, and that collabo-
ration can help identify novel approaches and solutions to sus-
tainability challenges.*®

Conclusions

Concerns about the future of the ocean have catalyzed a diver-
sity of major international efforts. The United Nations Decade
of Ocean Science for Sustainable Development (2021-2030) is
poised to begin, and has coalesced around two goals, the latter
involving partnerships to generate scientific knowledge; the
United Nations Global Compact Action Platform for Sustainable
Ocean Business has brought together actors from across
ocean-based industries to generate a set of Sustainable Ocean
Principles, and a roadmap to 2030 with actions to move toward
ocean stewardship; an international legally binding treaty on the
conservation and sustainable use of biodiversity in areas beyond
national jurisdiction (covering some 64% of the ocean) is in its
final stages of development; and the High Level Panel for a Sus-
tainable Ocean Economy has mobilized over 200 scientists from
47 countries, alongside an advisory network, including over 30
ocean-based industries, and 14 heads of state “to advance a
new contract between humanity and the sea that protects the
Ocean and optimizes its value to humankind.”

The rapidly growing field of sustainability science, and the
associated studies of transdisciplinarity and co-production of
knowledge, have identified multiple ways of learning across
diverse communities, while also identifying the competences
required for such engagement, along with important consider-
ations of its diverse politics and powers.®®"® Perhaps more
than ever before, failure to learn from these diverse experiences
and work alongside business might represent a lost opportunity
for science and the global community. Our experience suggests
that there are some common elements to effective science-in-
dustry collaboration, and some shared reasons for investing
the time and energy in such endeavor. We also recognize that
it is not a foregone conclusion that such collaborations will
continue to emerge, or that they will subsequently succeed or
fail. Many of us experienced initial skepticism from colleagues
and collaborators regarding our science-industry engagement
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and their level of ambition. By sharing our experiences, we hope
to empower a new generation of ocean scientists to explore such
collaborations and further build on this knowledge base as they
co-develop solutions for ocean sustainability that benefit people
and the biosphere.
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