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Abstract
The concept of “blue growth,” which aims to promote the growth of ocean economies 
while holistically managing marine socioecological systems, is emerging within na-
tional and international marine policy. The concept is often promoted as being novel; 
however, we show that historical analogies exist that can provide insights for contem-
porary planning and implementation of blue growth. Using a case-study approach 
based on expert knowledge, we identified 20 historical fisheries or aquaculture ex-
amples from 13 countries, spanning the last 40–800 years, that we contend embody 
blue growth concepts. This is the first time, to our knowledge, that blue growth has 
been investigated across such broad spatial and temporal scales. The past societies 
managed to balance exploitation with equitable access, ecological integrity and/or 
economic growth for varying periods of time. Four main trajectories existed that led 
to the success or failure of blue growth. Success was linked to equitable rather than 
open access, innovation and management that was responsive, holistic and based on 
scientific knowledge and monitoring. The inability to achieve or maintain blue growth 
resulted from failures to address limits to industry growth and/or anticipate the im-
pacts of adverse extrinsic events and drivers (e.g. changes in international markets, 
war), the prioritization of short-term gains over long-term sustainability, and loss of 
supporting systems. Fourteen cross-cutting lessons and 10 recommendations were 
derived that can improve understanding and implementation of blue growth. Despite 
the contemporary literature broadly supporting our findings, these recommenda-
tions are not adequately addressed by agendas seeking to realize blue growth.

K E Y W O R D S

ecosystem services, environmental history, fisheries, historical ecology, marine policy, 
sustainable development

1  | INTRODUC TION

The oceans are and have long been of great value to human soci-
eties. Half the global population lives within 200 km of the coast, 
and, of this, half live within 100 km and <100 m above mean average 
sea level (IPCC, 2019). Seventeen per cent of the animal protein we 
consume is sourced from our oceans, while nearly 80% of all trade 
goods are transported by sea (FAO, 2018; United Nations, 2016). 
Including food and trade, the goods and services provided by the 
oceans were valued at US $49.7 trillion per year in 2014, which was 
approximately two thirds of the global GDP (Costanza et al., 2014). 
This value, however, excludes many of the important services the 
oceans provide that are difficult to quantify, such as the production 
of oxygen and the sequestration of anthropogenically produced CO2 
(Stocker, 2015; United Nations, 2015).

In the process of acquiring benefits and services from the sea, we 
have significantly impacted ocean systems. Humans are responsible 
for widespread coastal development, habitat loss (United Nations, 
2005), pollution (Frid & Caswell, 2017), overfishing (FAO, 2018) and 
the collective consequences of climate change (IPCC, 2019). In some 
cases, our effect on marine ecosystems has reduced their ability to 
provide the ecosystem goods and services we depend upon, such 

as food, jobs, oxygen, coastal defences, climate regulation and CO2 
sequestration (Costanza et al., 2014; United Nations, 2016). Some 
of these outcomes might be remediated, and sustainably managing 
marine resources may enhance the delivery of goods and services 
(United Nations, 2005).

The term “blue economy” originated from discussions around the 
concept of a “green economy” during the United Nations Conference 
on Sustainable Development (Rio+20) in 2012 (United Nations 
Environment Programme, 2012). The latter term arose in response 
to recent economic growth being described as “brown”: highly indus-
trial, with high-energy demands, often destructive and unsustain-
able, and based on inequitable employment. A ‘green economy’ was 
agreed at Rio+20 that aims to “improve human wellbeing and social 
equity, whilst significantly reducing environmental risks and economic 
uncertainties” (United Nations Environment Programme, 2011). 
Subsequently, the United Nations (UN) adopted a resolution com-
prising 17 Sustainable Development Goals (SDG) (United Nations, 
2015). In particular, SDG 14 sought to “conserve and sustainably use 
the oceans, seas and marine resources for sustainable development,” 
and the targets for achieving it included the following: conserving 
and restoring marine and coastal systems, ending perverse subsidies 
and developing capacity in marine science and technology transfer. 

mailto:b.a.caswell@hull.ac.uk
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The “Decade of Ocean Science for Sustainable Development” UN 
General Assembly mandate (2017) seeks to support the achieve-
ment of SDG 14 from 2021 to 2030.

A “blue economy” for the oceans is analogous to a green econ-
omy on land: it aspires to achieve economic growth that has low en-
ergy demands and carbon emissions, and is sustainable and socially 
inclusive (United Nations Environment Programme et al., 2012). A 
blue economy also promotes environmental regulations that are 
integrated across sectors and regions, sustainable maritime busi-
ness models, and accessible high- and low-skilled labour opportu-
nities (Ecorys, 2012). Globally, the oceans were estimated to have 
provided 31 million jobs and US$ 1.5 trillion in 2010 (OECD, 2016). 
Estimates from 2016 indicate that the livelihoods of at least 200 
million peoples are linked directly and indirectly to fisheries and 
aquaculture (FAO, 2018). In Europe, the ocean-related economies 
support nearly 3.5 million jobs and generate an annual turnover of 
€ 566 billion from activities including coastal tourism, transport, oil 
and gas, fisheries and shipbuilding (EC, 2018). Large shifts in employ-
ment between maritime sectors are now occurring within Europe as 
new industries grow and traditional industries contract (EC, 2018).

Related to the idea of the “blue economy,” the concept of “blue 
growth” has increased in prevalence in recent years (Mulazzani & 
Malorgio, 2017). The blue growth concept assumes that we can 
develop strategies to grow our marine and maritime economies in 
ways that are more sustainable and equitable in the future (Ecorys, 
2012), although what is emphasized and how to achieve it varies 
among organizations and institutions. The European Commission 
(EC) describes blue growth as an “initiative to harness the untapped 
potential of Europe's oceans, seas and coasts for jobs and growth” (EC, 
2012), with objectives to “promote smart, sustainable and inclusive 
growth and employment opportunities in Europe's maritime economy” 
(EC, 2017a). The EC approach originally targeted five overall sectors 
as being central to future blue growth: coastal and maritime tourism, 
renewable energy, aquaculture, minerals and biotechnology (EC, 
2010). This initial approach explicitly excluded capture fisheries, im-
plying that there is little room for growth in these sectors in Europe, 
but this notion was challenged (e.g. Boonstra, Valman & Björkvik, 
2018). More recently, the European Union (EU) has highlighted the 
“potential and importance of all relevant sectors of the blue economy,” 
and now explicitly includes fisheries and places greater emphasis 
upon innovative approaches across sectors more broadly (EC, 2014; 
EU, 2017). Contrastingly, the Food and Agriculture Organization 
(FAO) of the United Nations sees blue growth as a framework that is 
locally adaptable, but driven by fundamental principles of balancing 
sustainable and socioeconomic management (FAO, 2017). In 2013, 
the FAO launched the Blue Growth Initiative (BGI) to facilitate sus-
tainable growth of food production in lower-income nations that 
now produce ~80% of global seafood (Potts, Wilkings, Lynch & 
McFatridge, 2016). The stated goals of FAO’s BGI are to “maximize 
economic and social benefits while minimizing environmental degrada-
tion from these sectors” (FAO, 2017). The concept has also attracted 
attention from the private sector who might profit from proj-
ects that seek to restore and reform marine fisheries production, 

innovation and management (Encourage EKO Asset Management 
Partners, 2014; Capital, 2016).

In both the EU and FAO agendas, there is an implied and underlying 
assumption that blue growth is a new way forward for the maritime 
sector and that it may be achieved via avenues not previously at-
tempted. In particular, the FAO contrasts its initiative against “business 
as usual” (FAO, 2017). However, while the potential of proposed future 
growth sectors, such as biotechnology and renewable energies, largely 
depends on contemporary technological innovations (OECD, 2016), 
other sectors have historical precedents for achieving blue growth. 
For example, maritime sectors such as fisheries and transport have 
been revolutionized by new technologies many times in the past (e.g. 
Engelhard, 2008; Garstang, 1900; Graham, 1956; Jones, 2018), and ef-
forts at balancing growth with community needs, equity and resource 
sustainability have previously succeeded (e.g. Fortibuoni, Gertwagen, 
Giovanardi & Raicevich, 2014; Kittinger, Pandolfi & Blodgett, 2011).

Historical instances of blue growth may offer an important 
opportunity to learn from the past. The value of history has long 
been asserted and is illustrated by a wide and growing literature 
(e.g. beginning with Pauly 1995 and Jackson et al., 2001) that 
has provided detailed historical perspectives and data on marine 
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system dynamics, socioecological feedbacks, and marine exploita-
tion and management over time (e. g., Alexander et al., 2017; 
Eero, MacKenzie, Köster & Gislason, 2011; Fortibuoni et al., 2017; 
MacKenzie, Ojaveer & Eero, 2011; Sguotti, Lynam, García-Carreras, 
Ellis & Engelhard, 2016). Historical perspectives have contrib-
uted to, for example, marine planning and policy formulations (e. 
g., Engelhard et al., 2016; McClenachan, Ferretti & Baum, 2012; 
Schwerdtner Máñez, Holm & Blight, 2014; Schwerdtner Máñez & 
Poulsen, 2016), management (e.g. Engelhard et al., 2016; Grisel, 
2019; Wortmann et al., 2019), conservation (Kittinger et al., 2015, 
Ganias et al., 2017, Buckley et al., 2019; Ojaveer et al., 2018) and 
understanding of human responses to sudden and unexpected en-
vironmental change (Alexander et al., 2017). Despite the demon-
strable value of historical perspectives for contemporary ocean 
science, management and conservation, most assessments of blue 
growth potential rely on 5- to 10-year monitoring baselines, and 
discussions on how past successes and failures might inform cur-
rent blue growth agendas are lacking. We posit that the past holds 
critical lessons on prior successes and failures from which society 
might learn how to achieve blue growth in the future. This advice 
is crucial now because there are limited examples of recent blue 
growth from which we can learn, and blue growth agendas are 
presently in the early stages of development.

While the Anthropocene is unprecedented in many ways, not all 
of the challenges we face today are unique. For centuries to millen-
nia, human beings have impacted, and managed, the natural world 
(e.g. Hoffmann, 2005; Jackson et al., 2001; Lepofsky & Caldwell, 
2013; Lotze, 2007; Rick & Erlandson, 2008; Thurstan, Buckley & 
Pandolfi, 2016), and past societies have been revolutionized by tech-
nological changes (e.g. Squires & Vestergaard, 2013), and population 
growth and the mass redistribution of people (Magee & Thompson, 
2010, Grisel et al., 2019). They have experienced natural disasters 
(e.g. epidemics and environmental change) and been globally con-
nected by markets, trade and culture (e.g. Erikson & Bearman, 2006; 
Magee & Thompson, 2010; Taylor, 2002). Comparable social and en-
vironmental changes are occurring now, often at larger scales, and 
our history is the only resource from which we may obtain insights 
on how to address such challenges and learn from past mistakes. A 
longer-term view is crucial as human influences on the environment 
accelerate (Van der Leeuw et al., 2011), and we seek to sustainably 
exploit the natural world.

In this paper, we used examples from across disparate histor-
ical periods, social-ecological systems and geographical locations 
around the world. Focusing on historical fisheries or aquaculture, 
given our expertise, we first asked whether historical examples ex-
isted of attempts by people to sustain and/or diversify coastal ser-
vices, and enhance the growth of marine economies, and whether 
they succeeded or failed in balancing objectives we would today 
recognize as akin to blue growth. Of the historical precedents 
found, we identified the social, economic and ecological drivers be-
hind historical blue growth success and failure, and the trade-offs 
that occurred for case-studies spanning 40–800  years. We then 
used these examples to develop lessons and recommendations for 

planners and policymakers today, and compared outcomes with 
the current literature and blue growth agendas. Collectively, we 
go beyond merely demonstrating the historical precedent of blue 
growth—we use that precedent to provide advice, thereby showing 
how the past holds insights directly relevant to present-day policy 
and management.

2  | METHODS

Our overall process is outlined in Figure  1. Firstly, the overarching 
criteria included within established blue growth agendas were identi-
fied. Subsequently, these criteria were used to guide the selection of 
historical case-studies and to answer the following three questions:

Q1: Did past management strategies and approaches 
achieve outcomes that reflect the aspirations of the cur-
rent blue growth agendas?

Q2: What, if any, lessons do the examples from the past 
contain for blue growth agendas today?

Q3: If found, are historical lessons being actioned within 
contemporary blue growth agendas?

2.1 | Determining the overarching criteria common 
to blue growth agendas

Definitions of blue growth vary between regions and organizations, 
reflecting differing social, economic or governance priorities (Eikeset 
et al., 2018; EC, 2017a; FAO, 2017). Moreover, policies for many re-
gions are still under development. Therefore, we used the relatively 
well-established blue growth agendas of the EU and FAO (EC, 2017a; 
FAO, 2017) as a framework for this study (Figure  1). In accordance 
with their remit, the FAO’s blue growth policies focus more on social 
issues (e.g. equity, access to resources), small-scale fisheries, rural 
areas and economically developing nations, and explicitly include cap-
ture fisheries. In contrast, the EU agenda concentrates more on the 
economic growth of emerging sectors (e.g. seafloor mining, renewable 
energy). Despite these differences, the agendas overlap in a number of 
areas. Firstly, they are both generally concerned with forms of growth 
(e.g. increases in catch, revenue or other value, jobs) that have minimal 
negative impacts either environmentally or socially (i.e. the growth is 
“sustainable”). Secondly, both agendas place significant importance on 
technology, innovation and efficiency, and often note these as key to 
ensuring sustainability. In the light of these similarities, we determined 
the overarching blue growth criteria for use in this study as:

1.	 Achieving growth of marine economies while minimizing the 
risks of negative environmental impacts that adversely affect 
sustainability.
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2.	 Achieving and maintaining balance among ocean resource use, 
equitable access among users, efficiency within the supply chain 
(e.g. food security, employment), and ecological and environmen-
tal well-being (e.g. maintaining or improving biodiversity, and eco-
system functioning).

3.	 Implementing smart solutions, where human innovation in-
creases efficiency while supporting a balance between sustain-
able use and economic growth.

4.	 Achieving integration among regions, sectors and stakeholders, 
where the activities and impacts of the different maritime sec-
tors are interconnected (including consideration of competing 
interests) via holistic overarching legislative policy(ies) for which 
stakeholder consultation is inherent. These policies also drive 
coordination among stakeholders, nations and transboundary 
areas (e.g. planning instruments such as spatial planning, inter-
national/intersectoral agreements such as blue growth cluster 
partnerships).

In the following sections, all references to “blue growth” relate to 
growth or actions that reflect/result in two or more of the defined 
criteria above. Any reference to blue growth agendas refers to exist-
ing policies or organizational strategies being proposed (EC, 2017a; 
FAO, 2017).

2.2 | Collation of case-studies

Historical case-studies were originally elicited from researchers 
working with the International Council for the Exploration of the 
Seas (ICES) Working Group on the History of Fish and Fisheries 
(WGHIST) and the EU COST Action on Oceans Past Platform (OPP). 
These two groups consisted of academics, government scientists 
and practitioners working in the marine ecology, marine fisheries, 
historical ecology, archaeology and environmental history disci-
plines, or a combination of these. Initiating the study with experts in 
these two groups meant the case-studies were limited in geographi-
cal scope; hence, additional experts outside these groups were ap-
proached to expand the global perspective.

Researchers were asked to provide historical case-studies 
based on their own research or expert knowledge where past 
management strategies and approaches achieved outcomes that 
reflected the aspirations of current blue growth agendas, as de-
fined for this study (Q1). To make this distinction, the researcher 
used their expert opinion to determine whether two or more of 
the overarching blue growth criteria were met in each case-study 
(Figure 1). The achievement of the criteria did not have to result 
from historical policies purposefully aimed at growth, balance, etc., 
but could incidentally result from multiple events and/or policies 
put in place for reasons unrelated to the criteria we identified. 
Examples of historical blue growth could therefore result from 
either purposeful or unintended actions, and arise from policies 
or events that were either intrinsic or extrinsic to the system of 
interest. Researchers identified their case-study by stock, system 
and time period, and denoted which blue growth criteria it exem-
plified. Our case-studies primarily focused on historical fisheries 
or aquaculture for which the historical literature was replete with 
examples (Figure 2).

Expert knowledge is commonly used when empirical or compara-
ble data are scarce (e.g. Pascoe, Bustamante, Wilcox & Gibbs, 2009; 
Selkoe, Benjamin, Halpern & Toonen, 2008). Researchers expert in 
the requested topic may be requested to make judgement calls about 
the reliability of sources of differing quality or uncertainty, including 
cases where data are missing, or to interpret non-quantitative or con-
text-dependent data according to their understanding of a particu-
lar system (Dessai et al., 2018; Knol, Slottje, Sluijs & Lebret, 2010). 
In this study, researchers chose periods and systems for which they 
were familiar with relevant historical literature, the context and so-
cioecological events surrounding the case-studies. Each researcher 
presented their interpretation of the outcomes that were analogous 
to blue growth in accordance with the four criteria identified above. 
Information was requested in a predetermined tabulated format that 

F I G U R E  1   Schematic of the approach used to identify case-
studies from the historical literature, and derive cross-cutting 
Lessons and Recommendations using the EU and FAO blue growth 
agendas as a framework (EC, 2012, 2014, 2017a, 2018; FAO, 
2017). The full list of cross-cutting Lessons and Recommendations 
are provided in Tables 2 and 3, respectively

Blue growth (BG) agendas 
(FAO & EU)

Historical case studies

Criteria for BG: 
(1) Achieve growth, 
(2) Achieve & maintain balance
(3) Implement smart solutions
(4) Integration

94 case-study-specific lessons

Identify outcomes and drivers

17 Historical case studies

Q3. Are they being actioned
in BG agendas?

Review

Q1. Are there examples of 
past BG (>2 criteria met)?

Expert review

No

Yes

Q2. What are the lessons  for 
BG agendas?

14 Cross-cutting lessons; 
that apply to >1 region/time period

10 Recommendations for  BG

Recommendations 
C, F, G, H & I 

Recommendations
 A, D & J

Recommendations
 B & E

No YesSomewhat

Yes
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facilitated comparisons between case-studies (Table 1; Table S1), and 
this included the primary drivers that facilitated or restricted blue 
growth, backed by historical evidence. Each researcher produced an 
accompanying descriptive summary and a list of key sources (Data S1). 
Due to the context-dependent interpretation of historical sources, 
which can be biased by the cultural and/or academic background of 
the researcher, or change over time as new evidence comes to light, 
the above approach is not as readily reproducible as some published in 
the natural sciences. However, this approach is in line with established 
expert elicitation protocols (Pascoe et al., 2009; Selkoe et al., 2008).

2.3 | Determining cross-cutting lessons from 
historical case-studies

To determine what, if any, lessons the examples from the past 
contained for blue growth agendas today (Q2), researchers first 
provided case-study-specific lessons (e.g. social, ecological, politi-
cal, economic) (Table 1; Table S1). To assess whether these lessons 
had broad implications, three of the authors identified those that 
cut across multiple case-studies (“Lessons”). These cross-cutting 
Lessons did not need to apply across every case-study; but to in-
crease our confidence in their applicability to blue growth agendas 
more broadly, Lessons needed to apply to case-studies from more 
than one time period and more than one region and/or fishery.

2.4 | Developing recommendations from cross-
cutting lessons

We used the 14 cross-cutting Lessons to construct a list of recom-
mendations (actionable statements that reflected the sum of the 
cross-cutting Lessons, hereafter “Recommendations”) that were 
deemed relevant to blue growth agendas today. In some cases, the 
Lessons were relevant to, and were thus incorporated into, multiple 
Recommendations. To assess whether the cross-cutting historical 
Lessons were being actioned within blue growth agendas (Q3), we 
evaluated whether similar statements/subject matter were, or were 
not, already included in the established high-level EU and FAO blue 
growth agenda documentation (Figure  1) (EC, 2012, 2014, 2017a, 
2018; FAO, 2017), and so whether these Recommendations did or 
did not constitute new knowledge.

3  | RESULTS

3.1 | Q1: Did past management strategies and 
approaches achieve outcomes that reflect the 
aspirations of the current blue growth agendas?

We obtained 20 historical case-studies from thirteen countries. 
These focused on capture fisheries (14 case-studies) or aquaculture 
(6 case-studies), and all exemplified at least two of the four blue 

growth criteria identified from the EU and FAO documents (Table 1, 
Table  S1 Data S1). Nine case-studies focused upon growth in the 
context of a single species being fished or cultured, while 11 related 
to multispecies fisheries or aquaculture. Examples of blue growth 
were observed across multiple locations and cultures during many 
past periods, with case-studies spanning 40 to 700 years of duration 
(median = 80 years; Figure 2).

Four common blue growth trajectories were identified across 
the case-studies (Figure 3). Three trajectories exhibited some form 
of unbalanced growth, where economic growth was prioritized 
over social equity and/or sustainability, whereas the fourth bal-
anced growth with social equity and ecological sustainability. In five 
case-studies (1, 3, 7, 8 and 13), growth was observed initially, but 
was not maintained as economic investment occurred at the ex-
pense of social equity and/or ecological sustainability (unbalanced 
growth; Figure 3a). In five case-studies (5, 6, 9, 18 and 20), the same 
pattern occurred, but the eventual contraction of growth was de-
layed due to innovation (delayed unbalanced growth; Figure 3b). In 
six case-studies (4, 10, 11, 12, 14 and 16), an initial period of growth 
was followed by stasis or contraction after which growth (or at least 
the potential for it in the future) was re-established due to improve-
ments in ecological sustainability and/or social equity (recovery; 
Figure 3c). In four case-studies (2, 15, 17 and 19), the factors contrib-
uting to growth were largely balanced; hence, growth was observed 
throughout the case-study period (balanced growth; Figure 3d). In 
these cases, growth might be punctuated by extrinsic and/or intrin-
sic political and/or economic events, or be bolstered by innovations 
and/or new markets, but factors contributing to growth remained 
largely balanced and thus growth continued.

3.2 | Q2: What, if any, lessons do the examples 
from the past contain for blue growth agendas today?

We identified a total of 118 case-study-specific lessons, with each 
case-study providing between 2 and 7 specific lessons (for worked 
example, see Figure 4). From these, 14 cross-cutting Lessons were 
identified that were common to multiple case-studies (Table 2). Each 
of these Lessons is described below, with cross reference to the rel-
evant case-studies denoted in parentheses. Lesson 1 focused on the 
different scales across which blue growth can occur; Lessons 2–5 
considered the factors that may undermine, inhibit or complicate 
growth; Lesson 6 described what is required to translate innovation 
into growth; Lessons 7–10 described the relationships between stake-
holders and blue growth and the challenges to these relationships; 
Lesson 11 considered issues of equitability; Lessons 12–13 illustrated 
some of the management requirements for the achievement of blue 
growth; and finally, Lesson 14 portrayed the inevitable trade-offs in-
herent to blue growth, particularly in degraded ecosystems.

Lesson 1. To determine whether blue growth has oc-
curred, outcomes should be assessed over a range of 
scales.
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From the case-studies, we observed blue growth trajectories 
and outcomes varying across temporal and spatial scales. Firstly, 
while it could be realized over long periods, achieving blue growth 
in the short term did not necessarily mean it would be maintained. 
Some case-studies did demonstrate prolonged periods, even hun-
dreds of years (e.g. case-studies 3, 10 and 17) over which blue 
growth appeared to be sustained, and in others, blue growth was 
sometimes re-established after being lost. For example, in Hawai‘i, 
blue growth was arguably maintained for many centuries (10a), but 
over-exploitation accelerated following colonization by Europeans 
in the 18th century (10b–d). More recently, blue growth is slowly 
being re-established through the increased protection and reg-
ulation of marine habitats and fisheries (10e). However, in other 
case-studies, blue growth was maintained for a shorter period of 

time before being undermined, after which little or no recovery was 
evident (e.g. 5–7, 13).

Secondly, we found that spatial and economic scales were also 
important in determining whether blue growth was realized. In 
Ireland's Galway Bay (1), local blue growth in mixed-capture fisher-
ies halted when management shifted from a local to a regional and 
national focus. In New England (8), the loss of blue growth was pre-
cipitated when small-scale fishers were outcompeted by larger com-
mercial fishers driven by the demands of a larger, regional market, 
during the late-19th century. The importance of acknowledging the 
impacts of spatial and economic scales is echoed in other case-stud-
ies, including those in the Lagoon of Venice (3) and in the Adriatic 
Sea (5). These examples suggest that, although blue growth is often 
described as a notable increase or scaling up of production, such 

F I G U R E  2   Locations of the 20 
historical case-studies (a) and the time 
period that each case-study spanned 
(b), together with key showing whether 
the case-study refers to single-species 
or mixed-species wild-capture fishery or 
aquaculture
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growth at large spatial or economic scales can inhibit blue growth at 
smaller or local scales.

Lesson 2. The prioritisation of short-term gains can lead 
to long-term losses in blue growth.

While dovetailing Lesson 1, we found this Lesson significant 
enough to delineate. The case-studies demonstrated that the priori-
tization of short-term gains could have had long-term consequences 
that ultimately destabilized blue growth. Marine use in Galway Bay 
(1) achieved blue growth in the early half of the 19th century, but 
larger-scale concerns (i.e. feeding a growing population) aided by 
the development of novel technologies prioritized swift economic 
growth over the sustainability concerns of local fishermen and, 
in time, resulted in over-exploitation at local and ultimately re-
gional scales. Management in the Adriatic (5, 6), Venice Lagoon (3) 
and Sweden (9) similarly lost elements of blue growth when they 
adopted a focus on short-term gains, prioritizing the ambitions of 
certain stakeholders and markets over longer-term ecological sus-
tainability and social equity. In contrast, regulations in the Lagoon 
of Venice prior to the 19th century (3) maintained objectives that 
favoured long-term sustainability, with associated societal benefits 
that spanned centuries (Figure 4). This was also the case in Hawai‘i 
before European colonization (10a). In both Venice and Hawai‘i, later 
shifts to emphasize shorter-term gains degraded fisheries resources, 
as well as traditional rules of access (Figure 4). These case-studies 
show the need to consider both the immediate and long-lasting costs 
and benefits of new management regimes or novel technologies for 
blue growth.

Lesson 3. Failure to understand and address the limits 
to industry growth may have ecological, social and eco-
nomic consequences, including system collapse.

Our historical examples demonstrated that where economic con-
cerns, markets or some stakeholder demands are prioritized over the 
ecological and environmental limits to the expansion of industry and/
or human use, severe ecological, social and/or economic consequences 
can result. For example, over-exploitation and other stressors driven 
by technological advancement and economic priorities resulted in the 
sequential collapse of oyster (Crassostrea virginica, Ostreidae) fisher-
ies in the United States (16). Similarly, uncontrolled industry growth in 
fisheries of the Irish (1), Adriatic (6), North (12) and Baltic (13) seas led 
to the collapse of stocks and/or subpopulations, consequently limiting 
blue growth.

Lesson 4. The nature of blue growth can be unpredict-
able, nonlinear, and attributed to multiple factors.

Several case-studies demonstrated that blue growth does not 
necessarily proceed in a linear fashion (i.e. via the stepwise accu-
mulation of knowledge and skills, or in line with population growth). 
Instead, opportunities can be non-linear and originate unexpectedly. 

The most common example across our case-studies was the fa-
cilitation of rapid periods of economic growth by technological or 
scientific innovation (1, 4–6, 8–10, 12–17, 18, 20), although such 
innovations were often accompanied by unsustainable practices or 
a lack of regulation, leading to a halting or reduction in the rate of 
blue growth (1, 6, 8–9, 13–14, 16). Sudden and often unexpected 
blue growth in some case-studies was also precipitated by product 
development, new markets and/or developments in scientific under-
standing. For example, research and technological innovations coin-
cided with growing demand, leading to rapid increases in production 
of nori (genus Porphyra, Bangiaceae) in Japan post-World War II (17). 
In Colombia, scientific innovation produced shrimp larvae Penaeus 
sp. (Penaeoidea) resistant to the white spot virus, which—up until 
the advent of unfavourable economic conditions—enabled extremely 
high yields to be attained (20). In South Australia, the production of a 
once marginal southern bluefin tuna (Thunnus maccoyii, Scombridae) 
industry grew and became mainstream due to individuals' willing-
ness to speculatively invest and undertake product development (4). 
Changing industry dynamics can also present opportunities for blue 
growth: technological innovation and investment in aquaculture in 
the Adriatic were aligned with and partially stimulated by declining 
wild fisheries production in the region (5).

Lesson 5. Drivers and events occurring outside the im-
mediate system can critically impact the achievement 
and maintenance of blue growth.

Events and factors that are external to a maritime sector, in this 
case, fisheries and aquaculture, can impact whether blue growth cri-
teria are met or maintained. These external drivers and events include 
international or regional shifts in market demand and the correspond-
ing industrial effort (4, 7), growth (8) or decline (5) of other fisheries, as 
well as ecosystem or environmental changes (13), periods of political 
change (3, 8, 10a–b), war (17), epidemics (10b), and international or re-
gional policies or management (4). In Hawai‘i (10b), a sustainable ocean 
economy had been maintained for centuries, but was undermined with 
the advent of colonist rule, and later market pressures and associated 
shifts in modes of production. In the Lagoon of Venice (3), political in-
stabilities in the wider region contributed to the loss of social struc-
tures and management regulations that had previously maintained 
blue growth (Figure 4). Blue growth in Hong Kong oysters (Crassostrea 
hongkongensis, Ostreidae) (18) was undermined by numerous extrinsic 
forces, including natural disaster, pollution, rapid coastal development, 
disease and shifts towards alternative employment for the younger 
workforce, namely the financial trading and technology sectors. The 
Hong Kong case-study illustrates the importance of culture and per-
ception for blue growth and its success, whereby the above factors 
precipitated a cultural shift, from oyster aquaculture as a means of eco-
nomic growth, towards its value primarily being as a heritage indus-
try. These examples show how such changes can inhibit blue growth 
through reduced demand, through disruption to overseas trade, or 
through impacts on the workforce. Parallel expansion in non-fishery 
sectors, such as agriculture (7, 10b) and tourism (10d), can also inhibit 
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blue growth, as can the diversion of local labour (10b, 17) to fisheries in 
other regions or nations, or to other industries.

Extrinsic drivers can also have positive outcomes for blue growth. 
The growth of sustainable seaweed culture industries (15, 17) was 
facilitated by regional and global demand for seaweeds as food and 
for alginate products. Environmental concerns and an increasing 
awareness of conservation challenges aided cultural and social shifts 
and management enforcement, leading to greater sustainability in 
the recreational fisheries of Queensland, Australia (2). International 
over-exploitation of southern bluefin tuna, together with industry 
innovation, precipitated the growth of an aquaculture industry there 
as well (4). Run-off of excess agricultural fertilizers in Japan facili-
tated nori culture, allowing it to expand into offshore areas, increas-
ing production (17). In some cases, related ecosystem services may 
confer additional benefits; for instance, oyster reef restoration in the 
United States not only serves to increase oyster production, but also 
related wild finfish populations by providing habitat for juveniles and 
contributing to improvements in local water quality (16).

Lesson 6. Supporting systems may be important for 
translating innovation into blue growth.

Support that extends beyond direct management or policy may 
also be valuable for blue growth, such as related technological devel-
opments and research, or existing or developing markets and infra-
structure. For instance, the early growth of the southern bluefin tuna 
fishery (prior to ranching) in South Australia was supported by product 
innovation (i.e. canning) (4). In Japan, government support for inno-
vation and the expansion of growers’ unions provided infrastructure 
(culturing and drying facilities) and policies to help supply demand and 
increase production of nori (17). The success of oyster restoration proj-
ects and knowledge gained from this process in North America have 
been leveraged for restoration projects and subsequent blue growth 
opportunities in Australia and Europe (16). Finally, careful management 
and monitoring of the introduced Kamchatka king crab (Paralithodes 
camtschaticus, Lithodidae) by both Norway and Russia, combined with 
favourable climate conditions, has thus far facilitated the growth of a 
productive industry benefitting local fishing communities in Norway 
and commercial industry in Russia. This case-study provides a rare ex-
ample of blue growth based on invasive species (19).

Lesson 7. Stakeholders hold diverse perspectives and 
socioecological knowledge, and this can be leveraged to 
support the achievement of blue growth.

Our case-studies indicate that both respect for stakeholder knowl-
edge and encouraging their engagement can be valuable for achiev-
ing and maintaining blue growth. In several historical case-studies (1, 
3, 6–7), a shift away from community-based or community-managed 
fisheries and overlooking the concerns of local or traditional resource 
users played a role in weakening blue growth. For example, the lack 
of engagement with Aboriginal perspectives and knowledge may have 
contributed to collapse in the dugong (Dugong dugon, Dugongidae) 

F I G U R E  3   Common trajectories of blue growth (left). Blue 
growth relies upon a balance (right) between economic growth, 
social equity and ecological sustainability. If one is prioritized at 
the expense of the other factors (indicated by the width of the 
arrows on the right), blue growth may accelerate or be impeded. (a) 
Unbalanced growth: economic investment drives rapid blue growth 
initially, but at the cost of social equity and ecological sustainability, 
which eventually forces the rate of growth to slow or even contract 
(case-studies 1, 3, 7, 8 and 13). (b) Delayed unbalanced growth: 
economic investment occurs at the expense of social equity and 
ecological sustainability, declines in growth are delayed due to 
innovation, but eventually, contraction occurs (case-studies 5, 6, 
9, 18 and 20). (c) Recovery of growth: blue growth occurs, then 
contracts or declines (inset box indicates trajectory in (a)), but due 
to improvements in ecological sustainability and social equity, 
growth can recommence. However, in some cases recovery can 
only occur if ecological sustainability is prioritized, at least in the 
early stages (case-studies 4, 10, 11, 12, 14 and 16). (d) Balanced 
growth: blue growth occurs by balancing economic growth, 
social equity and ecological sustainability. Growth may be slower 
compared to (a)–(c) (case-studies 2, 15 and 17 and 19)
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fisheries in South Queensland (7). In Hong Kong (18), ongoing local 
pride in oyster cultivation does not hold sufficient societal value to at-
tract new fishers and thus encourage growth. In others, stakeholder 
engagement was key to the promotion of blue growth; for example, 
the Norwegian seaweed sector (15) benefitted from stakeholder en-
gagement coupled with strong management, research and investment 
in monitoring.

Our case-studies also revealed that stakeholders and resource 
users hold a wide variety of perspectives and values beyond maxi-
mizing harvesting, extraction or profit. For example, in Queensland's 
recreational fisheries (2), cultural and social incentives were crit-
ical in the shifts towards more sustainable exploitation strategies. 
Similarly, in the past, stakeholders within a number of fisheries have 
been aware of the need to limit harvesting for long-term sustainabil-
ity, and vocal in opposing what they considered to be overly destruc-
tive gear (1, 3, 10a).

Lesson 8. Environmental stewardship can support blue 
growth and may be facilitated by cultural and social at-
tributes as well as economic incentives.

Our examples from the past show that environmental stewardship 
can support blue growth. Providing economic incentives is one way 

of encouraging people to shift from consumptive to conservationist 
behaviours, but our case-studies suggest additional ways forward. 
Hawaiian communities had a long legacy of environmental steward-
ship that helped maintain many sustainable reef fisheries prior to colo-
nialism (10a), indicating the importance of existing social systems and 
cultural norms. In Queensland, Australia (2), shifts in cultural norms 
were aligned with changes in the management of recreational fisheries, 
which collectively led to increased environmental stewardship and the 
likelihood of community members recognizing the need for responsible 
fishing practices to maintain stocks. In the Lagoon of Venice (3), long-
term sustainability and local needs were valued by society as a whole, 
and, together with co-management structures, resulted in centuries 
of sustainable use that supported societal well-being. Contrastingly, 
in Hong Kong changes in cultural values and motivations undermined 
the long-term sustainability of oyster aquaculture (18), which had pre-
viously been maintained for centuries. In these case-studies, environ-
mental stewardship was supported by cultural and social structures, 
not simply economic incentives (Figure 4).

Lesson 9. The benefits of blue growth may be unequal 
or incompatible across stakeholder groups, which can 
create conflict or limit growth if one group’s needs are 
prioritized over others.

TA B L E  2   The fourteen cross-cutting Lessons for blue growth and the historical case-studies that contributed to the formation of each 
lesson. Details of all numbered case-studies are listed in Data S1 (with sources), and example case-studies are included in Table 1

Cross-cutting Lessons for blue growth Case-studies used

1. To determine whether blue growth has occurred, outcomes should be assessed over a range of 
scales.

1, 3–7, 10, 13, 17

2. The prioritisation of short-term gains can lead to long-term losses in blue growth. 1, 3, 5–9, 10b-c, 13

3. Failure to understand and address limits to industry growth may have ecological, social and 
economic consequences, including system collapse.

1, 6–7, 9, 10c, 16

4. Marine socioecological systems are dynamic: growth can be unpredictable, nonlinear, and can be 
attributed to multiple factors.

4, 5, 7, 8, 10a-b, 10e, 16, 17, 18, 20

5. Drivers and events occurring outside the immediate system can critically impact the achievement 
and maintenance of blue growth.

2–8, 10a-d, 11, 15–17, 18

6. Supporting systems may be important for translating innovation into blue growth. 4, 6, 9, 10b, 17, 19

7. Stakeholders hold diverse perspectives and socioecological knowledge, and this can be leveraged to 
support blue growth.

1–3, 6–7, 10a, 15–17

8. Environmental stewardship can support blue growth and may be facilitated by cultural and social 
attributes as well as economic incentives.

1–5, 10a-b, 16, 18

9. The benefits of blue growth may be unequal or incompatible across stakeholder groups, which can 
create conflict or limit growth if one group's needs are prioritized above others.

1, 7, 9, 11

10. Equitable access does not always correspond with open access nor produce the same outcomes. 1, 3, 7, 14, 20

11. Management based on scientific knowledge and supported by ongoing monitoring may be key for 
blue growth.

4, 6–7, 11–13, 14–17, 19

12. For blue growth to be maintained, policy and management must be flexible, responsive and adopt a 
whole-system view, including across multiple jurisdictions when required.

3, 7–9, 10a, 12, 19

13. Regulations (whether top-down or bottom-up) can facilitate and maintain blue growth, but 
adequate enforcement and community buy-in can be critical.

1–4, 10a, 13–15

14. Growth, ecological sustainability and social equity may not be achieved simultaneously meaning 
trade-offs may be necessary.

1, 8, 9, 10b-d, 12
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TA B L E  3   Ten Recommendations for future blue growth derived from the cross-cutting Lessons and their representation within FAO and 
EC blue growth agendas (EC, 2012, EC, 2014, EC, 2017a, EC, 2018, FAO, 2017). For full discussion of the Recommendations see SOM 3. 
Colors indicate which Recommendations are addressed in which blue growth agenda, with green representing those that were addressed, 
yellow representing those that were somewhat discussed, and red meaning they were not addressed

Recommendations Lessons In EC documents? In FAO documents?

When planning for future blue growth…

A. Define the temporal and spatial 
scales across which blue growth will 
be measured.

1-3, 4, 9 Somewhat: Spatial boundaries delineated e.g., the 
Baltic Sea region; maritime spatial plan implies 
spatial scales will be defined.

Not mentioned: Recognises the need 
to work across global and national 
scales, but does not mention 
the importance of scales to blue 
growth measurement.

B. Identify and engage stakeholders in 
the decision-making process as early 
as possible.

7, 8, 13 Yes: Regional blue growth strategies e.g., the EU 
strategy for the Adriatic and Ionian regions, 
have involved key stakeholders from the early 
stages of development, while consultation with 
stakeholders is a core principle of the EU’s blue 
growth policy.

Yes: Objectives include creating 
conditions that enable and 
empower resource user groups, 
where they are also stewards.

C. Aim to align technological 
advancement and economic growth 
with other system attributes (e.g., 
social and culture values, community 
supported regulations).

2, 3, 6, 8, 
13

Somewhat: Some regional strategies highlight the 
importance of fostering regional cultural heritage 
and resilient coastal communities e.g., the 
Adriatic and Ionian region. Small-scale fisheries 
development is prioritized in some regional 
initiatives.

Somewhat: Suggests blue growth 
should be a catalyst for innovation 
and investment that supports 
food security. Promotes efficient 
seafood value chains, as well as 
empowering communities and 
improving their resilience to crises.

D. Be aware that not all blue 
growth criteria may be achievable 
simultaneously; have a plan for 
deciding trade-offs

9, 14 Somewhat: A consensus that multiple factors 
affect growth that will need to be dealt with in 
various ways, both within and across industries. 
But little about how trade-offs will be addressed 
or priorities determined.

Not mentioned: Individual countries 
identify priority blue growth areas 
that they wish to strengthen, but 
no further detail is provided.

In enacting management to support blue growth…

E. Focus on facilitating equitable 
access, but recognise the potential 
for actions to impact user groups 
in different ways and mitigate 
appropriately.

7, 9, 10, 
14

Somewhat: The EU Cohesion Fund aims to reduce 
economic and social disparities, European 
Social Fund aims to promote job creation, and 
other funds will focus upon outer or lower-
income regions; however, it is unclear how 
differing needs of user groups will be addressed 
(including greater/lesser ability of some to access 
opportunities).

Yes: Noted that blue growth 
should be a catalyst for poverty 
alleviation, improve livelihoods and 
food security.

F. Adopt a holistic view of the system 
based on the best available science, 
specifically include people.

1-5, 7-8, 
12

Somewhat: A holistic approach is championed 
via the Integrated Maritime Policy, but 
implementation of holistic management is rarely 
explicitly mentioned in reference to blue growth.

Somewhat: Blue growth 
implementation incorporates the 3 
pillars of sustainable development: 
social, environmental and 
economic, yet the integration of 
these pillars into a holistic view is 
less well developed.

G. Enact regulations that are 
enforceable, appropriately 
resourced, and align top-down and 
bottom-up controls.

6-9, 13 Somewhat: Awareness that enforcement 
and resourcing adequacy are not presently 
aligned across member states, but actions to 
overcome this are not mentioned. Awareness 
that investment in top-down regulation and 
bottom-up initiatives are of value, but little on 
the potential to align the two.

Somewhat: Promotes sustainable 
growth, implementation of code of 
conduct for responsible fisheries 
and ‘related instruments to 
restore stocks’, and combat IUU. 
Dependents should be empowered 
and approaches to promote growth 
should be incentivized.

H. Enact management that can 
respond and adapt to changing 
socioecological conditions.

4-5, 
11-12

Somewhat: Maritime spatial plans aim to adapt 
to changing conditions, aided by ongoing 
monitoring.

Somewhat: Suggests blue growth 
should be a catalyst for policy 
development and sustainable 
management; promotes ecosystem 
service regulation and restoration.

(Continues)
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In the Swedish commercial fisheries (9), a focus on the growth 
of industrial fisheries encouraged the prioritization of economic 
gains over other goals, including equitable access. Consequently, 
it became too difficult for small-scale fisheries to compete, and 
they exited the fishery. The over-capitalization of the fleet driven 
by particular stakeholders also ultimately aided over-exploitation 
and the erosion of blue growth that existed in the early 20th cen-
tury. Dugong fisheries in Southern Queensland (7) had the poten-
tial to embrace blue growth via collaboration across resource user 
groups, specifically with local indigenous communities. However, 
these communities were quickly excluded from the fishery (in 
terms of both economic gains and access to the resource), which 
resulted in a loss of equity and indigenous ecological knowledge. In 
the Baltic Sea (11), grey seal (Halichoerus grypus, Phocidae) popula-
tion recovery has increased not only opportunities for eco-based 
tourism, but also seal–fisher conflict. Conversely, the growth in 
commercial harvesting of wild seaweed in Norway was facilitated 
by a lack of intersectoral conflict, supported by strong manage-
ment regulations (15). Collectively, these case-studies highlight 
the significance of understanding user groups and their needs, and 
the potential importance of outside regulations to maintain equity, 
and ultimately, anticipating that actions may not benefit all groups 
equally or simultaneously.

Lesson 10. Equitable access does not always correspond 
with open access nor produce the same outcomes.

Several of the historical examples demonstrated that equitable 
access was not the same as open access. In these case-studies, eco-
nomic gains resulting from shifts to open access often occurred at the 
expense of long-term sustainability and stakeholder equity. For exam-
ple, the dependence of local communities on the Lagoon of Venice (3) 
resulted in strict regulation of the fishery and markets, and this was 
key to centuries of sustainable use akin to what would be blue growth 
today. When deregulation later led to open access and the loss of these 
regulatory structures, over-exploitation and destructive fishing prac-
tices undermined blue growth there (Figure  4). In Sweden's lobster 

(Homarus gammarus, Nephropidae) fishery during the 19th and early 
20th centuries (14), fishing rights were often assigned to local fishers. 
Together with seasonal and minimum size regulations, this restricted 
access helped to maintain the sustainability of the fishery. As with 
Venice, when access was expanded after the 1950s, fisher numbers 
grew and lobster populations declined due to unsustainable levels of 
exploitation.

Our case-studies further caution that groups with less repre-
sentation in stakeholder engagement frameworks and political dis-
course may be particularly disadvantaged under open access. For 
example, Galway fishers' concerns about the economic and ecolog-
ical impacts of bottom trawling on their local ecosystem (1) were 
initially dismissed as “foolish prejudices” by the regulating authori-
ties, not least to encourage the growth of highly capitalized trawling 
companies (Commissioners of Fisheries, 1854; Thurstan, Hawkins 
& Roberts, 2014). Similar dynamics between wealthy users and 
political power were at play in the Swedish fisheries where small-
scale fishers were ultimately outcompeted (9). Substantial ecolog-
ical knowledge and traditional fishing practices were transferred 
from Aboriginal Australians to early Europeans (7), yet ingrained 
racial prejudices resulted in Aboriginal contributions to these early 
fisheries being quickly minimized and erased from societal memory 
(Kerkhove, 2013). In all these cases, groups with less political influ-
ence were the most disadvantaged under open access, thus under-
mining equity and therefore blue growth.

Lesson 11. Management based on scientific knowledge 
and supported by ongoing monitoring may be key for blue 
growth.

Scientific understanding and continued monitoring were key 
to past blue growth. In the Southern Queensland dugong fisheries 
(7), the potential for blue growth was in part diminished by a lack of 
scientific understanding about the stock. Similarly, a lack of ecologi-
cal knowledge meant that autumn- and spring-spawning herring 
(Clupea harengus, Clupeidae), two distinct stocks, were inappropri-
ately managed together in the Gulf of Riga (13). As the herring stock 

Recommendations Lessons In EC documents? In FAO documents?

After blue growth agendas are ratified…

I. Ensure short-term gains do not 
undermine longer-term growth.

2, 3 Somewhat: Aim to ensure resources can be 
enjoyed by future generations, but trade-offs 
between short and long-term gains are not 
mentioned.

Somewhat: Promotes responsible 
growth. Notes that when individual 
interests were pursued previously, 
these can exclude social benefits.

J. Ensure continuous monitoring 
of the system as well as extrinsic 
events and drivers, and that data are 
accessible and used to inform and 
ensure continued blue growth.

4, 5, 11, 
12

Somewhat: Efforts are being made to make marine 
data resources freely available and to develop 
and maintain databases, e.g., EMODnet, but 
how extensive and well-resourced monitoring 
will be ensured across member states is unclear. 
In addition, the EU Commission has sought 
cooperation with non-EU countries that share 
common sea basins, the impacts of extrinsic 
events is not mentioned.

Not mentioned: Acknowledges blue 
growth approach must be flexible 
and foster co-operation between 
countries, but doesn’t consider 
monitoring or drivers.

TA B L E  3   (Continued)
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did not show a considerable overall change, the over-exploitation of 
the autumn-spawning stock was not recognized until after biomass 
had severely decreased. Swedish lobster fisheries (14) demonstrate 
the importance of monitoring recreational fisheries, and Russian and 
Norwegian crab fisheries demonstrated the possible opportunities as-
sociated with introduced fisheries species (19). In contrast, in both the 
Norwegian Laminaria hyperborea and Japanese Porphyra spp. seaweed 
fisheries, blue growth was bolstered by ecological knowledge and in-
vestment in scientific research and monitoring (15, 17). In Columbia, 
marine shrimp aquaculture was enhanced by scientific investigations 
into and the subsequent production of virus-tolerant shrimp larvae 
(20), while an appreciation of the connections between habitats and 
ecosystem services supported blue growth through the restoration of 
oyster habitats in the United States (16).

Our case-studies show the significance of scientific knowledge 
and monitoring for maintaining blue growth in the face of techno-
logical change in particular. Investments in ecological knowledge 
helped increase product quality and farming efficiency within the 
southern bluefin tuna (Thunnus maccoyii, Scombridae) aquaculture 
industry in South Australia (4). Aligned with strong and consistent 
management, this allowed for sustainable resource use alongside 
technological advancement and economic growth, whereas a lack of 
knowledge corresponded with over-exploitation. These case-stud-
ies indicate that scientific knowledge and monitoring may be key to 
understanding how innovation can facilitate blue growth strategies 
while avoiding over-exploitation (Lessons 2 and 3). This is especially 
significant given the potential for unchecked advancement to ex-
ceed the natural limits of a system (e.g. 9; Lesson 3).

Lesson 12. For blue growth to be maintained, policy and 
management should be flexible, responsive, and adopt 
a whole-system view, including across multiple jurisdic-
tions when required.

A whole-system view (including the human component, Lessons 
3 and 8) may be important for maintaining blue growth over the long 
term, and management should strive to be responsive and flexible 
to change. For example, traditional management in Hawai‘i acknowl-
edged the linkages between different systems (e.g. between ecological 
and social), which enabled long-term blue growth (10a). Taking into ac-
count the potential for sudden and unexpected change (Lesson 6) and 
the significance of extrinsic factors (Lesson 4), it is also important that 
management is able to respond and adapt to changes at a systems level. 
Finally, in cases where fish populations straddled multiple jurisdictions, 
management and policy must go beyond the prescribed jurisdictional 
boundaries. Transnational oversight has proven to be effective at sus-
tainably managing some stocks (4, 12, 19), although multi-jurisdictional 
management can be challenging and it can take time for its effective-
ness to be demonstrated (12).

Lesson 13. Regulations (whether top-down or bot-
tom-up) can facilitate and maintain blue growth, but ade-
quate enforcement and community buy-in can be critical.

Our case-studies suggest that the regulations for resource use 
can help to maintain stock biomass and facilitate aspects of blue 
growth, especially over the longer term. How regulations were de-
cided upon, who enforced them and how successful the various 
strategies were differed between case-studies. In those where 
regulations played a role in helping achieve blue growth, we found 
adequate enforcement and community buy-in also occurred. For 
example, in the Lagoon of Venice (3), strong, top-down regulations 
promoted sustainable exploitation and maintained ecosystem ser-
vices (e.g. fish habitat), and ensured equitable access to markets 
and fishery resources. Critically, these regulations were also strictly 
enforced. In case-studies where this was not the case, regulations 
sometimes fell short of ensuring long-term blue growth (e.g. 6, 7, 
12). In other case-studies, fisheries community buy-in played an 
equally important role in ensuring the success of regulations. Such 
community engagement was facilitated by adherence to long-stand-
ing cultural or social norms and controls (e.g. on the consumption of 
certain reef fauna in Hawai‘i, 10a), and emerging cultural norms (e.g. 
increased stewardship in recreational fisheries in Australia, 2), or re-
alized via shared ownership, that is co-management between state 
and fishers in the Lagoon of Venice (3) and/or local control of the 
resource (e.g. control of Galway Bay's resources by local fishermen 
in the pre-trawling era, 1).

Lesson 14. Growth, ecological sustainability, and social 
equity may not be achieved simultaneously; trade-offs 
may be necessary.

Our case-studies caution that aspects of blue growth may not 
always be mutually compatible, indicating the potential for trade-
offs among aims under blue growth agendas and the need for clear 
consideration and prioritization of goals. For example, a common 
theme within the historical case-studies was the loss of small-scale 
fisheries due to the emergence and dominance of larger-scale fish-
eries (1, 8, 9, 10b–d, 12). While these fisheries can promote eco-
nomic growth and may more rapidly engage advancing technology, 
this often came at the expense of other blue growth criteria, such 
as social equity and ecological sustainability (Lessons 1–2). Lesson 
10 also speaks to the potential for trade-offs between resource 
user needs, access and well-being. Taken together, the case-stud-
ies suggest that not all needs or blue growth criteria may be met 
simultaneously.

The North Sea fisheries demonstrated other possible trade-
offs, particularly within the context of recovering degraded 
ecosystems (12). During the 1970s, it was recognized that weak 
management and over-capacity in the fleet had led to the deteri-
oration of North Sea fish stocks. The enactment of the Common 
Fisheries Policy after 1983 introduced restrictions in fishing effort 
and landings, with the aim of enabling the recovery of depleted 
stocks. While the status of North Sea fish stocks did indeed shift 
from deterioration to recovery during the 2000s, trade-offs in-
cluded the loss of jobs and of some traditional fishing communities 
and cultures (also in 9).
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3.3 | Q3: If found, are historical lessons being 
actioned within blue growth agendas?

Many of the cross-cutting historical Lessons aligned and 
were readily organized into actionable statements, that is the 
Recommendations. Ten Recommendations (A–J) were pro-
duced from the 14 cross-cutting Lessons (Table  3), with most 
Lessons applying to more than one Recommendation. Four of 
the Recommendations (A–D) applied to the planning process of 
blue growth, four (E–H) were relevant to management that sup-
ports the implementation of blue growth, while two (I–J) were 
applicable to blue growth agendas after ratification (Table  3). 
Recommendations highlighted the significance of considering 
and balancing short- and long-term outcomes, and the needs 
of local and regional stakeholders during the planning process 
(Recommendations A–B). Our case-studies also suggest that 
stakeholders hold a multitude of diverse values that have im-
plications for blue growth (e.g. Lesson 7). On the one hand, it 
may be challenging to address all user group needs, but on the 
other, variation in stakeholder values indicates that some or 
many of these values may align with blue growth principles and 
goals. In either case, engaging stakeholders in decision-making 
can fortify blue growth (B), especially when it illuminates social 
and cultural values that can be used to align regulations, tech-
nological advancement and economic growth (C). Yet, trade-offs 
among groups and goals can make it challenging to achieve all 
blue growth criteria simultaneously, and it will be crucial to have 
a plan for assessing those trade-offs (D). Collectively, recogni-
tion of trade-offs and diversity among stakeholders is needed for 
management to effectively support blue growth and equity (E). 
Finally, and for all of these reasons, active, enforceable, adapt-
able and holistic management (F–H), supported by monitoring 
and scientific inquiry and a long-term perspective, is necessary 
for blue growth to be sustained (I–J).

All of the Recommendations were partially addressed in the EU 
blue growth agendas (Data S2; Table 3), and five were partially ad-
dressed in both EU and FAO agendas. Only one Recommendation 
was comprehensively represented in both the EU and the FAO blue 
growth agendas (B—identifying and engaging stakeholders in the 
decision-making process) (EC, 2012; FAO, 2017), with one other in-
cluded in the FAO agenda alone (E—focus on facilitating equitable 
access). Three Recommendations (A—defining scale, D—planning for 
trade-offs and J—ensure continuous monitoring) were not included 
in the FAO high-level blue growth documentation (Table 3).

4  | DISCUSSION

Prior resource exploitation and the sustainability challenges of a rap-
idly growing global population are already constraining our ability to 
derive benefits and services from ocean resources (Costanza et al., 
2014; Hirons, Comberti & Dunford, 2016; OECD, 2016; Stocker, 
2015; United Nations, 2016; WWF, 2015). Today, blue growth is 

discussed as a novel concept and approach for sustainable ocean 
governance (OECD, 2016) that will maintain and perhaps expand 
these benefits in the future (e. g., EC, 2017a; FAO, 2017). Our syn-
thesis contextualizes contemporary conversations on blue growth 
and provides novel insights for its advancement in several ways. 
Firstly, the range of case-studies, covering disparate social–ecologi-
cal systems, time periods and locations (Figure 2), demonstrates that 
while the term “blue growth” is new, its achievement and aims are 
not. What we today refer to as blue growth has previously spanned 
decades to centuries in some cases, with earlier societies embracing 
new technology and balancing resource exploitation with equitable 
access, ecological integrity and economic growth. These examples 
show that what is considered blue growth today has been inher-
ent in people's use and engagement with the sea for centuries, and 
suggest there are significant lessons to be learned from history. 
Secondly, the perspectives and insights from the 20 case-studies 
and 13 different countries, considered in this study, show how blue 
growth can be achieved and, equally critically, be maintained. We 
determined four general trajectories of blue growth (Figure 3) and 
identified 14 significant Lessons and 10 Recommendations that are 
broadly relevant to today's blue growth agendas.

One critical outcome of our work is that the Recommendations 
we resolved are not comprehensively addressed in either the EU 
or FAO blue growth agendas (Table 3). These are the most well-es-
tablished international blue growth agendas presently available. 
However, there is real need for such advice: because blue growth 
programmes are still in their infancy, and examples of how blue 
growth might operate in practice and what successful outcomes 
may look like are very limited (Lasner & Hamm, 2014; Pinto, Cruz 
& Combe, 2015; Potts et al., 2016; She, Allen & Buch, 2016; Zhao, 
Hynes & He, 2013) and do not refer to history. The insights from 
the present study therefore can start to address these gaps in our 
knowledge and give direction to future work.

4.1 | The opportunities and challenges for 
blue growth

Blue growth agendas not only aim to diversify marine resource use 
in countries with medium- to high-income economies, and fully or 
over-exploited resources (EC, 2018), but also represent a basis for 
furthering sustainable resource use in lower-income economies 
(FAO, 2017). Technological innovation is expected to play a crucial 
role in the development and management of future blue growth 
(OECD, 2016), and this could include the expansion of the wild-
capture fisheries that are presently overfished/fully exploited (e.g. 
FAO, 2018). Our case-studies demonstrated that blue growth can 
occur even when a resource is fully exploited or the wider ecosys-
tem is degraded, either via product development, added value and/
or innovation (if supporting systems exist). In these ways, additional 
novel revenue streams may be possible without undermining the 
longer-term provisioning of those species or stocks that are already 
fully or over-exploited (e.g. Condie, Grant & Catchpole, 2014). These 
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observations support the estimates of Costello et al. (2016), who 
suggested that fisheries reform could increase global capture fisher-
ies production by 16 million metric tonnes and $53 billion annually 
(see also Hilborn & Costello, 2018). Others propose that value can 
be added to existing capture fisheries through certification, more 
efficient use of resources and specialization (Boonstra et al., 2018; 
Lasner & Hamm, 2014; Potts et al., 2016). Further, novel revenue 
streams such as the “restoration economy” can create jobs and re-
store valuable coastal habitats and the associated ecosystem ser-
vices (Abelson et al., 2016; Conathan, Buchanan & Polefka, 2014). 
Therefore, despite the degraded or fully exploited state of some ma-
rine ecosystems, opportunities for blue growth in the fisheries and 
aquaculture sectors certainly exist. However, the present study also 
cautions that, to achieve blue growth, such opportunities need to be 
assessed within the context of past and present stressors, socioeco-
logical factors and trade-offs.

Insights from across our historical case-studies also suggest 
there are critical challenges for today's blue growth agendas. Firstly, 
blue growth can be both achieved and lost over time, and differ-
ent trajectories may be observed depending on a range of factors 
(Figure 3). What might be deemed blue growth over the short term 
(years to decades) may not be sustainable for longer periods (Lesson 
1), or it may be undermined by decisions that prioritize short-term 
goals or benefits (Lesson 2). In the majority of our case-studies, blue 
growth was sustained for limited periods only. For instance, in 40% 
of case-studies, blue growth occurred for less than four decades, 
and in a further 20% of cases, growth was maintained for five or 
six decades and was then undermined because of a failure to un-
derstand and address limits to industry growth (Lesson 3). Thus, 
we caution against assuming that, once reached, blue growth will 
be maintained. Moreover, our results indicate failure is usually fol-
lowed by slow recovery that can undermine future blue growth; for 
example, in these cases between 50 and 400 years had elapsed be-
fore wild fish and shellfish populations attained comparable state to 
those preceding exploitation.

Secondly, our case-studies highlight that perspectives on 
whether (or not) blue growth is achieved are highly dependent on 
the scale of observation (Lesson 1). Success in one location or for 
one group may be detrimental to growth in another; blue growth 
nationally may come at the expense of achieving blue growth locally. 
Thirdly, our findings illustrated that the achievement, and sometimes 
failure, of blue growth historically was often at least partly attribut-
able to natural and socioeconomic drivers that were extrinsic to the 
system of concern (Lesson 5). In particular, market demand, political 
instability, activity in other sectors and environmental change were 
important in a range of case-studies. Contemporary blue growth 
agendas should therefore try to: identify the connections between 
global markets and understand geopolitical dynamics and other 
socioecological linkages (e. g., Burgess, Celemence, McDermott, 
Costello & Gaines, 2018; Lasner & Hamm, 2014; OECD, 2016) so 
that their effects can be anticipated and adjustments can be made 
if required.

4.2 | Alignment with current research and blue 
growth agendas

Some results from the historic case-studies are unsurprising given 
that ecosystems are not static, they transcend jurisdictional bounda-
ries, and are inherently variable through both space and time (Kritzer 
& Sale, 2004; Lees, Pitois, Scott, Frid & Mackinson, 2006; Levins, 
1970), as are socioecological outcomes and management approaches 
(e. g. Jackson et al., 2001; Kittinger, McClenachan, Gedan & Blight, 
2015; Pandolfi, Bradbury & Sala, 2003; Pinto et al., 2015; Rick & 
Erlandson, 2008; Waycott, Duarte & Carruthers, 2009). Similarly, 
in the historical case-studies technological change followed non-
linear and/or unexpected trajectories rather than gradual and in-
cremental transformation (Lesson 4) (e.g., as proposed by Squires 
& Vestergaard, 2013). The temporal and spatial scale (Steneck & 
Wilson, 2010) and the interconnections between systems were 
important in our historical case-studies (Lessons 4–6) and present 
clear challenges for management (Brown et al., 2001; Fulton, Link & 
Kaplan, 2011; Goodsir et al., 2015). Our findings parallel current de-
bates surrounding the achievement of the Sustainable Development 
Goals (SDGs): the SDGs may be synergistic, but will probably require 
trade-offs that vary regionally and/or case by case (Nilsson, Griggs 
& Visbeck, 2016).

Principles from resilience thinking (Biggs, Schlüter & Schoon, 
2015) were echoed in our findings and included the broadening of 
participation to include all relevant stakeholders (Lessons 7 and 9), 
and the management of slow variables and feedbacks across social 
and ecological systems (Lessons 4–6). We concluded that achieving 
the integration and balance required for blue growth will depend 
upon the success of holistic approaches (Lesson 12) such as ecosys-
tem-based management (EBM; Levin, Fogarty, Murawski & Fluharty, 
2009), ecosystem-based fisheries management (EBFM; Pikitch, 
Santora & Babcock, 2004; Smith, Fulton, Hobday, Smith & Shoulder, 
2007) and ecosystem-centric approaches to aquaculture (Brugère, 
Aguilar-Manjarrez, Beveridge & Soto, 2018). EBM principles them-
selves include the need to consider the dynamic nature of marine 
ecosystems, the importance of adaptive management (Long, Charles 
& Stephenson, 2015, 2016) and the effectiveness of aligning top-
down and bottom-up controls (Wondolleck & Yaffee, 2017) (although 
we note that EBM principles differ among management frameworks 
and stakeholders, e.g. Long et al., 2016). Finally, monitoring and scien-
tific advice were critical in the historic case-studies (Lesson 11), and 
are accepted as being fundamental for EBM and are now codified in 
marine policy worldwide (Day, 2008; Van Hoey et al., 2010).

Collectively, therefore, our findings are expected given present 
understanding of social–ecological systems. Despite this, we found 
only one of our ten Recommendations was comprehensively ad-
dressed in both the EU and FAO agendas (EC, 2017a; FAO, 2017) 
(Table  3): Recommendation B, including and consulting stakehold-
ers early in the process and in ways that empower them as stew-
ards of the marine environment (EC, 2014; United Nations, 1992). 
Yet, our work indicates even this inclusion may not go far enough. 
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Historical case-studies highlighted the diversity of values and needs 
that different stakeholder groups may have—but neither blue growth 
agenda explicitly considers this diversity. While the involvement of 
stakeholders is a necessary feature of fisheries management (e.g. EU, 
2002; Reed, 2008; Stephenson et al., 2016; United Nations, 1992), 
our findings indicate that when the desires of only a subset of stake-
holders are considered, short-term ambitions may be prioritized 
over long-term sustainability, and the perspectives and needs of the 
weakest stakeholders may be overlooked (Lesson 9). Again, while not 
addressed in the FAO or EU agendas, this possibility has previously 
been identified (e.g. Cardinale, Svenson & Hjelm, 2017; Cohen et al., 
2019). Finally, we determined that these concerns may in fact be ex-
acerbated, by equal—but not equitable—or open access (Lesson 10).

We found our other nine Recommendations were at best only 
indirectly considered in the EU and FAO blue growth agendas, and 
several were not taken into account at all (see Table  3 and Datat 
S2). Our Recommendations are supported by case-studies that span 
broad geographical, ecological, social and temporal ranges and are 
echoed in the wider scientific literature. Our results suggest that 
there is a considerable misalignment between blue growth agendas, 
the lessons provided by history and our current understanding of the 
social–ecological systems they aim to support. Managers and deci-
sion-makers interested in blue growth should carefully consider the 
Recommendations from the historical case-studies presented herein 
and determine how blue growth agendas can be improved based on 
these lessons from history.

A final important outcome of our work is that not all of the ob-
jectives of a blue growth agenda may be achievable simultaneously 
(Recommendation D). The historic case-studies clearly showed an in-
herent paradox within the concept of blue growth, whereby economic 
growth is claimed to be compatible with ecological sustainability and 
social equity. This situation is rarely achieved in the present day (e.g. 
Andriamahefazafy, Bailey, Sinan & Kull, 2019; Bogadóttir, 2019), and 
we show that this was also the case in the past. This reality is not 
addressed in the blue growth agendas considered in this study, but 
also unlike many of our other findings, it is not conveyed within eco-
system-based approaches and mandates. We therefore contend it is 
crucial that blue growth agendas accept these realities and distinctly 
articulate how they aim to address them. For example, well-defined 
prioritization of aims will be essential for decision-making, and trade-
offs among goals and user groups (Brown et al., 2001; Jennings et al., 
2016) will be inevitable if blue growth is to be achieved. Moreover, 
we encourage proponents of blue growth agendas to avoid assuming 
all aims can be achieved simultaneously, and, in particular, to care-
fully consider whether and how the proposed economic growth is 
compatible with social and ecological goals.

4.3 | Placing historical perspectives into present-
day contexts

Our historical case-studies focused on wild-capture fisher-
ies and some aquaculture systems, and these provided broad 

Recommendations for blue growth agendas; however, they were 
limited in overall scope and reflect only a subset of possible blue 
growth opportunities (e.g. OECD, 2016; United Nations, 2015, 
2016). Further valuable insights are certain to arise from historical 
study in other sectors, for example freshwater fisheries, mining and 
materials, renewable energy generation and recreation (Carpenter 
et al., 2009; United Nations, 2005). One of the greatest challenges 
to blue growth will be managing the interactions among the different 
industries and sectors (e.g. Klinger, Eikeset, Davíðsdóttir, Winter & 
Watson, 2016), a theme not well covered by the historical case-stud-
ies, but one that is in critical need of attention (Goodsir et al., 2015; 
United Nations, 2005, 2016). Hence, our Recommendations should 
not be considered a complete review of historical blue growth, but 
rather an exemplar of the rich resources available from history.

The agendas that seek to achieve blue growth are relatively 
new (EC, 2012; FAO, 2017). Thus, while we did not find most of 
our cross-cutting Lessons and Recommendations adequately rep-
resented in either the EU or FAO agendas, they might be under 
consideration at regional or national levels, or within other emerg-
ing agendas. However, where appropriate regional documentation 
was sourced (e.g. EC, 2013; EC, 2017b), we found that they were 
not considered in greater depth (Table 3). This study offers an ap-
proach for the explicit analysis of historical blue growth, and study 
within additional regions and cultural contexts will provide further 
broad lessons from history that may help to achieve blue growth. 
Such work could provide further insights in other sectors and ad-
dress regionally specific cultural factors, customs, stakeholder 
perspectives and goals. Variations in the achievement of blue 
growth at different spatial scales, and the likely future challenges 
and opportunities in specific areas may be elucidated. This should 
indicate which Recommendations are most applicable in a given 
locale. We therefore suggest future agendas would benefit from 
engaging historians and social scientists in assessments of past 
local marine resource use or that from analogous ocean regions.

As with all information sources, historical resources contain un-
certainties. Common concerns include the incompleteness of data, 
the diversity of data types or sources, or uncertainties and biases that 
are unfamiliar to marine resource managers and practitioners (e.g. 
McClenachan, Cooper, McKenzie & Drew, 2015). Despite these very 
real issues, increasing examples from the literature highlight that best 
practices can be used in overcoming these challenges (e. g., Fortibuoni, 
Libralato, Raicevich, Giovanardi & Solidoro, 2010; MacKenzie & 
Ojaveer, 2018; McClenachan et al., 2015; Sguotti et al., 2016; Thurstan 
et al., 2016). Thus, we urge managers to work with researchers that are 
well versed in the historical and social sciences, who can aid in under-
standing historical resources and their interpretation, as opposed to 
assuming that novel sources render historical data unreliable.

5  | CONCLUSIONS

Today's blue growth agendas aim to maintain and expand the bene-
fits we derive from the oceans, and to do so in a balanced, integrated 
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and equitable way. Blue growth principles are closely aligned with 
ecosystem-based approaches and resilience thinking, and so should 
help support the achievement of the UN’s Sustainable Development 
Goals. So far, these agendas have sought to develop approaches 
and achieve outcomes without reference to examples of successful 
and/or unsuccessful blue growth. We identified 20 historical cases 
of blue growth, and from these, we determined fourteen Lessons 
and 10 broadly applicable Recommendations for blue growth agen-
das. This is the first time, to our knowledge, that questions have 
been asked about the novelty of blue growth, and whether what is 
considered to be “blue growth” today is reflected in people's use of 
the sea through time. We are aware of no other research on blue 
growth with the geographical and temporal breadth, or covering a 
similar range of social–ecological systems, as that explored in the 
present study. Our findings are supported by the wider literature, 
showing that they are scientifically sound; however despite this, 
the Recommendations we propose are poorly addressed in the cur-
rent agendas. Given that blue growth is emerging as a concept at 
the forefront of modern ocean management and policy, and because 
knowledge on the pathways to success and failure is lacking, such 
advice is urgently needed.

The Lessons and Recommendations cross-cut the case-studies 
disparate in location, time period and social–ecological system and 
are supported by the literature, indicating their broad applicability. 
They indicate that achieving blue growth requires appreciation of 
differing temporal, spatial, economic and other scales, and knowl-
edge of the interconnections and feedbacks within the socioeco-
logical system of concern and of extrinsic political, economic and 
environmental factors. These results can inform viability and risk 
assessments for blue growth, and can help to build resilience and 
adaptive capacity. Critical appraisal and prioritization of the aims 
of blue growth will be essential for decision-making, and trade-
offs among goals and user groups will be inevitable if blue growth 
is to be achieved—but the attainment of all goals simultaneously 
may not be possible. Collaboration between different sectors and 
neighbouring regions will greatly improve the chances for suc-
cess. Decision-makers must also be aware that blue growth can be 
gained and lost, and its maintenance over time once achieved is not 
guaranteed.

Reflecting, engaging and capturing historical knowledge within 
our present-day understanding of socioecological systems is a 
timely step, because we live in a unique moment in human history. 
We have not previously consumed such a large proportion of the 
Earth's resources so quickly, but neither have we held so much 
knowledge about the consequences of our own actions (Krause, 
2018). By assimilating past experiences with current knowledge, we 
identified crucial aspects of blue growth that need to be addressed 
in the agendas. We hope this research will motivate further future 
exploration of past human engagement with the seas that may elu-
cidate other lessons for blue growth, and so avoid the collective 
cultural amnesia that often causes us, as a society, to repeat past 
mistakes.

ACKNOWLEDG EMENTS
This article was initiated during a meeting of the Working Group on 
History of Fish and Fisheries (WGHIST) of the International Council 
for the Exploration of the Sea (ICES). Attendance at this working group 
was partially funded from the EU COST Action Oceans Past Platform 
(supported by COST project number IS1403; European Cooperation 
in Science and Technology). BC was supported by the Environmental 
Futures Research Institute, Griffith University. JMP was supported by 
the ARC Centre of Excellence for Coral Reef Studies. PzE acknowl-
edges the support of The Nature Conservancy. PJ acknowledges the 
support and assistance of Drs Alison Cathcart and Douglas Speirs of 
the University of Strathclyde, Glasgow. SCYL and BDR thank Marine 
Thomas, Boze Hancock, Lulu Zhou and The Nature Conservancy 
(Hong Kong) for their long-term support on oyster restoration projects 
in Hong Kong. DL acknowledges the Russian Science Foundation, 
grant No 19-14-00092. RHT was supported by the European Union's 
Horizon 2020 research and innovation programme under the Marie 
Skłodowska-Curie grant agreement MarHIST No 787671.

DATA AVAIL ABILIT Y S TATEMENT
Data sharing is not applicable to this article as no new data were cre-
ated; rather, data were acquired from existing published sources (all 
sources are cited in the text), or are described, figured and tabulated 
within the manuscript or supplementary information of this article.

ORCID
Bryony A. Caswell   https://orcid.org/0000-0001-8488-0890 
Emily S. Klein   https://orcid.org/0000-0001-9514-7344 
Heidi K. Alleway   https://orcid.org/0000-0002-9322-5967 
Margit Eero   https://orcid.org/0000-0002-1848-0597 
Georg H. Engelhard   https://orcid.org/0000-0002-7821-7029 
Jonas Hentati-Sundberg   https://orcid.org/0000-0002-3201-9262 
John N. Kittinger   https://orcid.org/0000-0001-8799-7373 
Gesche Krause   https://orcid.org/0000-0001-7917-7121 
Dmitry L. Lajus   https://orcid.org/0000-0002-2264-5825 
Julia Lajus   https://orcid.org/0000-0003-0427-3957 
Sally C.Y. Lau   https://orcid.org/0000-0002-4955-2530 
Ann-Katrien Lescrauwaet   https://orcid.
org/0000-0001-5285-4348 
Brian R. MacKenzie   https://orcid.org/0000-0002-4798-0363 
Henn Ojaveer   https://orcid.org/0000-0003-2742-6063 
John M. Pandolfi   https://orcid.org/0000-0003-3047-6694 
Saša Raicevich   https://orcid.org/0000-0002-9323-031X 
Bayden D. Russell   https://orcid.org/0000-0003-1282-9978 
Robert B. Thorpe   https://orcid.org/0000-0001-8193-6932 
Philine S.E. zu Ermgassen   https://orcid.
org/0000-0002-3409-0644 
Ruth H. Thurstan   https://orcid.org/0000-0002-8045-1631 

R E FE R E N C E S
Abelson, A., Halpern, B. S., Reed, D. C., Orth, R. J., Kendrick, G. A., 

Beck, M. W., … Nelson, P. A. (2016). Upgrading Marine Ecosystem 

https://orcid.org/0000-0001-8488-0890
https://orcid.org/0000-0001-8488-0890
https://orcid.org/0000-0001-9514-7344
https://orcid.org/0000-0001-9514-7344
https://orcid.org/0000-0002-9322-5967
https://orcid.org/0000-0002-9322-5967
https://orcid.org/0000-0002-1848-0597
https://orcid.org/0000-0002-1848-0597
https://orcid.org/0000-0002-7821-7029
https://orcid.org/0000-0002-7821-7029
https://orcid.org/0000-0002-3201-9262
https://orcid.org/0000-0002-3201-9262
https://orcid.org/0000-0001-8799-7373
https://orcid.org/0000-0001-8799-7373
https://orcid.org/0000-0001-7917-7121
https://orcid.org/0000-0001-7917-7121
https://orcid.org/0000-0002-2264-5825
https://orcid.org/0000-0002-2264-5825
https://orcid.org/0000-0003-0427-3957
https://orcid.org/0000-0003-0427-3957
https://orcid.org/0000-0002-4955-2530
https://orcid.org/0000-0002-4955-2530
https://orcid.org/0000-0001-5285-4348
https://orcid.org/0000-0001-5285-4348
https://orcid.org/0000-0001-5285-4348
https://orcid.org/0000-0002-4798-0363
https://orcid.org/0000-0002-4798-0363
https://orcid.org/0000-0003-2742-6063
https://orcid.org/0000-0003-2742-6063
https://orcid.org/0000-0003-3047-6694
https://orcid.org/0000-0003-3047-6694
https://orcid.org/0000-0002-9323-031X
https://orcid.org/0000-0002-9323-031X
https://orcid.org/0000-0003-1282-9978
https://orcid.org/0000-0003-1282-9978
https://orcid.org/0000-0001-8193-6932
https://orcid.org/0000-0001-8193-6932
https://orcid.org/0000-0002-3409-0644
https://orcid.org/0000-0002-3409-0644
https://orcid.org/0000-0002-3409-0644
https://orcid.org/0000-0002-8045-1631
https://orcid.org/0000-0002-8045-1631


20  |     CASWELL et al.

Restoration Using Ecological-Social Concepts. BioScience, 66, 156–
163. https://doi.org/10.1093/biosc​i/biv171

Alexander, K., Leavenworth, W. B., Willis, T. V., Hall, C., Mattocks, S., 
Bittner, S. M., … Carr, B. H. (2017). Tambora and the mackerel year: 
Phenology and fisheries during an extreme climate event. Science 
Advances, 3, e1601635. https://doi.org/10.1126/sciadv.1601635

Andriamahefazafy, M., Bailey, M., Sinan, H., & Kull, C. A. (2019). The 
paradox of sustainable tuna fisheries in the Western Indian Ocean: 
Between visions of blue economy and realities of accumulation. 
Sustainability Science, 15, 75–89. https://doi.org/10.1007/s1162​
5-019-00751​-3

Biggs, R., Schlüter, M., & Schoon, M. L. (2015). Principles for Building 
Resilience: Sustaining Ecosystem Services in Social-Ecological Systems. 
Cambridge, MA: Cambridge University Press.

Bogadóttir, R. (2019). Blue growth and its discontents in the Faroe 
Islands: An island perspective on blue (de)growth, sustainability, and 
environmental justice. Sustainability Science, 15, 103–115. https://
doi.org/10.1007/s1162​5-019-00763​-z

Boonstra, W. J., Valman, M., & Björkvik, E. (2018). A sea of many co-
lours – How relevant is Blue Growth for capture fisheries in the 
Global North, and vice versa? Marine Policy, 87, 340–349. https://doi.
org/10.1016/j.marpol.2017.09.007

Brown, K., Adger, W. N., Tompkins, E., Bacon, P., Shim, D., & Young, K. 
(2001). Trade-off analysis for marine protected area management. 
Ecological Economics, 37, 417–434. https://doi.org/10.1016/S0921​
-8009(00)00293​-7

Brugère, C., Aguilar-Manjarrez, J., Beveridge, M. C. M., & Soto, D. (2018). 
The ecosystem approach to aquaculture 20 years on - a critical re-
view and consideration of its future role in blue growth. Reviews in 
Aquaculture, 1–22. https://doi.org/10.1111/raq.12242

Buckley, S. M., McClanahan, T. R., Quintana Morales, E. M., Mwakha, V., 
Nyanapah, J., Otwoma, L. M., & Pandolfi, J. M. (2019). Identifying 
species threatened with local extinction in tropical reef fisheries 
using historical reconstruction of species occurrence. PLoS ONE, 14, 
e0211224. https://doi.org/10.1371/journ​al.pone.0211224

Burgess, M. G., Celemence, M., McDermott, G. R., Costello, C., & Gaines, 
S. D. (2018). Five rules for pragmatic blue growth. Marine Policy, 87, 
331–339. https://doi.org/10.1016/j.marpol.2016.12.005

Cardinale, M., Svenson, A., & Hjelm, J. (2017). The “easy restriction” 
syndrome drive local fish stocks to extinction: The case of the man-
agement of Swedish coastal populations. Marine Policy, 83, 179–183. 
https://doi.org/10.1016/j.marpol.2017.06.011

Carpenter, S. R., Mooney, H. A., Agard, J., Capistrano, D., DeFries, R. S., 
Díaz, S., … Perrings, C. (2009). Science for mapping ecosystem ser-
vices: Beyond the Millennium Ecosystem Assessment. Proceedings 
of the National Academy of Science, 106, 1305–1312. https://doi.
org/10.1073/pnas.08087​72106

Cohen, P. J., Allison, E. H., Andrew, N. L., Cinner, J., Louisa, E. S., Fabinyi, 
M., … Ratner, B. D. (2019). Securing a just space for small-scale fish-
eries in the blue economy. Frontiers in Marine Science, 6, 171. https://
doi.org/10.3389/fmars.2019.00171

Commissioners of Fisheries. (1854) Report of the Commissioners of 
Fisheries, Ireland, for 1854.

Conathan, M., Buchanan, J., & Polefka, S. (2014). The economic case 
for restoring coastal ecosystems. Washington: Centre for American 
Progress and Oxfam America.

Condie, H. M., Grant, A., & Catchpole, T. L. (2014). Incentivising selec-
tive fishing under a policy to ban discards; lessons from European 
and global fisheries. Marine Policy, 45, 287–292. https://doi.
org/10.1016/j.marpol.2013.09.001

Costanza, R., de Groot, R., Sutton, P., Van der Ploeg, S. Anderson, S. J., 
Kubiszewski, I., … Turner, R. K. (2014). Changes in the global value 
of ecosystem services. Global Environmental Change, 26, 152–158. 
https://doi.org/10.1016/j.gloen​vcha.2014.04.002

Costello, C., Ovando, D., Clavelle, T. C., Strauss, C. K., Hilborn, R., Melnychuk, 
M. C., … Rader, D. N. (2016). Global fishery prospects under contrast-
ing management regimes. Proceedings National Academy of Science, USA, 
113, 5125–5129. https://doi.org/10.1073/pnas.15204​20113

Day, J. (2008). The need and practice of monitoring, evaluating and 
adapting marine planning and management—lessons from the Great 
Barrier Reef. Marine Policy, 32, 823–831. https://doi.org/10.1016/j.
marpol.2008.03.023

Dessai, S., Bhave, A., Birch, C., Conway, D., Garcia-Carreras, L., Gosling, 
J. P., … Stainforth, D. (2018). Building narratives to character-
ise uncertainty in regional climate change through expert elici-
tation. Environmental Research Letters, 13, 074005. https://doi.
org/10.1088/1748-9326/aabcdd

Ecorys. (2012). Blue Growth Study - Scenarios and drivers for sustainable 
growth from the oceans seas and coasts. Rotterdam: Ecorys.

Eero, M., MacKenzie, B. R., Köster, F. W., & Gislason, H. (2011). Multi-
decadal responses of a cod (Gadus morhua) population to human-in-
duced trophic changes, fishing, and climate. Ecological Applications, 
21, 214–226. https://doi.org/10.1890/09-1879.1

Eikeset, A. M., Mazzarella, A. B., Davíõsdóttir, B., Klinger, D. H., Levin, S. 
A., Rovenskaya, E., & Stenseth, N. C. (2018). What is blue growth? 
The semantics of “sustainable development” of marine environ-
ments. Marine Policy, 87, 177–179. https://doi.org/10.1016/j.
marpol.2017.10.019

EKO Asset Management Partners (2014). Sustainable Fisheries Financing 
Strategies: Save the oceans feed the world project. New York: EKO 
Asset Management Partners.

Encourage Capital. (2016). Investing for Sustainable Global Fisheries. New 
York: Encourage Capital.

Engelhard, G. H. (2008). One hundred and twenty years of change in 
fishing power of English North Sea trawlers. In I. L. Payne, & J. Cotter 
(Eds.), Advances in Fisheries Science 50 Years on from Beverton and Holt 
(pp. 1–25). Oxford: Blackwell Publishing.

Engelhard, G. H., Thurstan, R. H., MacKenzie, B. R., Alleway, H. K., 
Bannister, R. C. A., Cardinale, M., … Holt, S. J. (2016). ICES meets ma-
rine historical ecology: Placing the history of fish and fisheries in cur-
rent policy context. ICES Journal of Marine Science, 73, 1386–1403. 
https://doi.org/10.1093/icesj​ms/fsv219

Erikson, E., & Bearman, B. (2006). Malfeasance and the foundations for 
global trade: The structure of English trade in the East Indies, 1601–
18331. American Journal of Sociology, 112, 195–230.

European Commission. (2010). Europe 2020 Strategy for Smart, Sustainable 
and Inclusive Growth. Brussels: European Commission.

European Commission. (2012). Communication from the commission to the 
European Parliament, the council, the European economic and social com-
mittee and the committee of the regions. Blue growth: Opportunities for ma-
rine and maritime sustainable growth. Brussels: European Commission.

European Commission. (2013). Study on Blue Growth, Maritime Policy 
and the EU Strategy for the Baltic Sea Region: Final Report. Brussels: 
European Commission.

European Commission. (2014). Innovation in the Blue Economy: Realising 
the potential of our seas and oceans for jobs and growth. Brussels: 
European Commission.

European Commission. (2017a). Report on the blue growth strategy to-
wards more sustainable growth and jobs in the blue economy. Brussels: 
European Commission.

European Commission. (2017b). Initiative for the sustainable development 
of the blue economy in the western Mediterranean. Brussels: European 
Commission.

European Commission. (2018). The 2018 annual economic report on EU 
blue economy. Brussels: European Commission.

European Union. (2017). Declaration of the European Ministers responsible 
for the Integrated Maritime Policy on Blue Growth (Valetta Declaration). 
Brussels: European Union.

https://doi.org/10.1093/biosci/biv171
https://doi.org/10.1126/sciadv.1601635
https://doi.org/10.1007/s11625-019-00751-3
https://doi.org/10.1007/s11625-019-00751-3
https://doi.org/10.1007/s11625-019-00763-z
https://doi.org/10.1007/s11625-019-00763-z
https://doi.org/10.1016/j.marpol.2017.09.007
https://doi.org/10.1016/j.marpol.2017.09.007
https://doi.org/10.1016/S0921-8009(00)00293-7
https://doi.org/10.1016/S0921-8009(00)00293-7
https://doi.org/10.1111/raq.12242
https://doi.org/10.1371/journal.pone.0211224
https://doi.org/10.1016/j.marpol.2016.12.005
https://doi.org/10.1016/j.marpol.2017.06.011
https://doi.org/10.1073/pnas.0808772106
https://doi.org/10.1073/pnas.0808772106
https://doi.org/10.3389/fmars.2019.00171
https://doi.org/10.3389/fmars.2019.00171
https://doi.org/10.1016/j.marpol.2013.09.001
https://doi.org/10.1016/j.marpol.2013.09.001
https://doi.org/10.1016/j.gloenvcha.2014.04.002
https://doi.org/10.1073/pnas.1520420113
https://doi.org/10.1016/j.marpol.2008.03.023
https://doi.org/10.1016/j.marpol.2008.03.023
https://doi.org/10.1088/1748-9326/aabcdd
https://doi.org/10.1088/1748-9326/aabcdd
https://doi.org/10.1890/09-1879.1
https://doi.org/10.1016/j.marpol.2017.10.019
https://doi.org/10.1016/j.marpol.2017.10.019
https://doi.org/10.1093/icesjms/fsv219


     |  21CASWELL et al.

European Union. (2002). Council Regulation (EC) No 2371/2002 of 20 
December 2002 on the conservation and sustainable exploitation 
of fisheries resources under the Common Fisheries Policy. Official 
Journal of the European Union, 358, 59–80.

Food and Agriculture Organization. (2017). Food and Agriculture 
Organization Blue Growth Initiative: Partnering with countries to achieve 
the Sustainable Development Goals. New York: United Nations.

Food and Agriculture Organization. (2018). The state of the world fisher-
ies and aquaculture - Meeting the sustainable development goals. New 
York: United Nations.

Fortibuoni, T., Gertwagen, R., Giovanardi, O., & Raicevich, S. (2014). The 
progressive deregulation of fishery management in the Venetian 
Lagoon after the fall of the Repubblica Serenissima: Food for 
thought on sustainability. Global Bioethics, 25, 42–55. https://doi.
org/10.1080/11287​462.2014.894707

Fortibuoni, T., Giovanardi, O., Pranovi, F., Raicevich, S., Solidoro, C., & 
Libralato, S. (2017). Analysis of Long-Term Changes in a Mediterranean 
Marine Ecosystem Based on Fishery Landings. Frontiers in Marine 
Science, 4, 33. https://doi.org/10.3389/fmars.2017.00033

Fortibuoni, T., Libralato, S., Raicevich, S., Giovanardi, O., & Solidoro, 
C. (2010). Coding Early Naturalists' Accounts into Long-Term Fish 
Community Changes in the Adriatic Sea (1800–2000). PLoS ONE, 
5(11), e15502. https://doi.org/10.1371/journ​al.pone.0015502

Frid, C. L. J., & Caswell, B. A. (2017). Marine Pollution. Oxford: Oxford 
University Press.

Fulton, E. A., Link, J. S., Kaplan, I. C. et al (2011). Lessons in mod-
elling and management of marine ecosystems: The Atlantis 
experience. Fish and Fisheries, 12, 171–188. https://doi.
org/10.1111/j.1467-2979.2011.00412.x

Ganias, K., Mezarli, C., & Voultsiadou, E. (2017). Aristotle as an ichthy-
ologist: Exploring Aegean fish diversity 2,400 years ago. Fish and 
Fisheries, 18, 1038–1055. https://doi.org/10.1111/faf.12223

Garstang, W. (1900). The impoverishment of the sea. Journal of the 
Marine Biological Association of the United Kingdom, 6, 1–69. https://
doi.org/10.1017/S0025​31540​0072374

Goodsir, F., Bloomfield, H. J., Judd, A. D., Kral, F., Robinson, L. A., & 
Knights, A. M. (2015). A spatially resolved pressure-based approach 
to evaluate combined effects of human activities and management in 
marine ecosystems. ICES Journal of Marine Science, 72, 2245–2256. 
https://doi.org/10.1093/icesj​ms/fsv080

Graham, M. (1956). Sea Fisheries: Their Investigation in the United Kingdom. 
London: Edward Arnold, Publishers Ltd.

Grisel, F. (2019). A socio-historical study of a common-pool institution 
that has managed the fishery commons at Marseille since the Middle 
Ages. Fish and Fisheries, 20, 419–433. https://doi.org/10.1111/
faf.12350

Hilborn, R., & Costello, C. (2018). The potential for blue growth in marine 
fish yield, profit and abundance of fish in the ocean. Marine Policy, 87, 
350–355. https://doi.org/10.1016/j.marpol.2017.02.003

Hirons, M., Comberti, C., & Dunford, R. (2016). Valuing Cultural Ecosystem 
Services. Annual Review of Environmental Resources, 41, 545–574. 
https://doi.org/10.1146/annur​ev-envir​on-11061​5-085831

Hoffmann, R. C. (2005). A brief history of marine resource use in me-
dieval Europe. Helgoland Marine Research, 59, 22–30. https://doi.
org/10.1007/s1015​2-004-0203-5

Intergovernmental Panel on Climate Change (IPCC). (2019). Summary 
for Policymakers. In IPCC Special Report on the Ocean and Cryosphere 
in a Changing Climate, [H.-O. Pörtner, D. C. Roberts, V. Masson-
Delmotte, P. Zhai, M. Tignor, E. Poloczanska, K. Mintenbeck, M. 
Nicolai, A. Okem, J. Petzold, B. Rama, & N. Weyer (Eds.)]. New York: 
Intergovernmental Panel on Climate Change (IPCC).

Jackson, J. B. C., Kirby, M. X., Berger, W. H., Bjorndal, K. A., Botsford, L. 
W., Bourque, B. J., … Hughes, T. P. (2001). Historical overfishing and 
the recent collapse of coastal ecosystems. Science, 293, 629–638. 
https://doi.org/10.1126/scien​ce.1059199

Jennings, S., Stentiford, G. D., Leocadio, A. M., Jeffery, K. R., Metcalfe, 
J. D., Katsiadaki, I., … Peeler, E. J. (2016). Aquatic food security: 
Insights into challenges and solutions from an analysis of interac-
tions between fisheries, aquaculture, food safety, human health, fish 
and human welfare, economy and environment. Fish and Fisheries, 17, 
893–938. https://doi.org/10.1111/faf.12152

Jones, P. (2018). The long ‘lost’ history of bottom trawling on the coast of 
South-East England ca.1450-1650. International Journal of Maritime 
History, 30, 201–217.

Kerkhove, R. (2013). Aboriginal trade in fish and sea foods to settlers in 
nineteenth-century South-East Queensland: A vibrant Industry? 
Queensland Review, 20, 144–156. https://doi.org/10.1017/qre.2013.17

Kittinger, J. N., McClenachan, L., Gedan, K. B., & Blight, L. K. (2015). 
Marine historical ecology in conservation: Applying the past to manage 
for the future. Berkeley, CA: University of California Press.

Kittinger, J. N., Pandolfi, J. M., Blodgett, J. H. et al (2011). Historical re-
construction reveals recovery in Hawaiian coral reefs. PLoS ONE, 6, 
e25460. https://doi.org/10.1371/journ​al.pone.0025460

Klinger, D. H., Eikeset, A.-M., Davíðsdóttir, B., Winter, A.-M., & Watson, 
J. R. (2016). The mechanics of blue growth: Management of oceanic 
natural resource use with multiple, interacting sectors. Marine Policy, 
87, 356–362. https://doi.org/10.1016/j.marpol.2017.09.025

Knol, A. B., Slottje, P., van der Sluijs, J. P., & Lebret, E. (2010). The use 
of expert elicitation in environmental health impact assessment: 
A seven step procedure. Environmental Health, 9, 19. https://doi.
org/10.1186/1476-069X-9-19

Krause, G. (2018). Building bridges at the science-stakeholder interface. 
Towards knowledge exchange in earth system science. Springer briefs in 
earth system sciences. Switzerland: Springer.

Kritzer, J. P., & Sale, P. F. (2004). Metapopulation ecology in the sea: From 
Levins' model to marine ecology and fisheries science. Fish and Fisheries, 
5, 131–140. https://doi.org/10.1111/j.1467-2979.2004.00131.x

Lasner, T., & Hamm, U. (2014). Exploring ecopreneurship in the blue 
growth: A grounded theory approach. Annuals of Marine Sociology, 
23, 4–20.

Lees, K., Pitois, S., Scott, C., Frid, C., & Mackinson, S. (2006). Characterizing 
regime shifts in the marine environment. Fish and Fisheries, 7, 104–
127. https://doi.org/10.1111/j.1467-2979.2006.00215.x

Lepofsky, D., & Caldwell, M. (2013). Indigenous marine resource manage-
ment on the Northwest coast of North America. Ecological Processes, 
2, 12. https://doi.org/10.1186/2192-1709-2-12

Levin, P. S., Fogarty, M. J., Murawski, S. A., & Fluharty, D. (2009). 
Integrated ecosystem assessments: Developing the scientific basis 
for ecosystem-based management of the ocean. PLoS Biology, 7, 
e1000014. https://doi.org/10.1371/journ​al.pbio.1000014

Levins, R. (1970). Extinction. In M. Desternhaber (Ed.), Some Mathematical 
Problems in Biology (pp. 77–107). Providence, RI: American 
Mathematical Society.

Libralato, S., Pranovi, F., Raicevich, S., Da Ponte, F., Giovanardi, O., Pastres, 
R., … Mainardi, D. (2004). Ecological stages of the Venice Lagoon an-
alysed using landing time series data. Journal of Marine Systems, 51, 
331–344. https://doi.org/10.1016/j.jmars​ys.2004.05.020

Long, R. D., Charles, A., & Stephenson, R. L. (2015). Key principles of 
marine ecosystem-based management. Marine Policy, 57, 53–60. 
https://doi.org/10.1016/j.marpol.2015.01.013

Long, R. D., Charles, A., & Stephenson, R. L. (2016). Key principles of eco-
system-based management: The fishermen's perspective. Fish and 
Fisheries, 18, 244–325. https://doi.org/10.1111/faf.12175

Lotze, H. K. (2007). Rise and fall of fishing and marine resource use in the 
Wadden Sea, southern North Sea. Fisheries Research, 87, 208–218. 
https://doi.org/10.1016/j.fishr​es.2006.12.009

MacKenzie, B. R., & Ojaveer, H. (2018). Evidence from the past: 
Exploitation as cause of commercial extinction of autumn-spawning 
herring in the Gulf of Riga, Baltic Sea. Ices Journal of Marine Science, 
1–12, https://doi.org/10.1093/icesj​ms/fsy028

https://doi.org/10.1080/11287462.2014.894707
https://doi.org/10.1080/11287462.2014.894707
https://doi.org/10.3389/fmars.2017.00033
https://doi.org/10.1371/journal.pone.0015502
https://doi.org/10.1111/j.1467-2979.2011.00412.x
https://doi.org/10.1111/j.1467-2979.2011.00412.x
https://doi.org/10.1111/faf.12223
https://doi.org/10.1017/S0025315400072374
https://doi.org/10.1017/S0025315400072374
https://doi.org/10.1093/icesjms/fsv080
https://doi.org/10.1111/faf.12350
https://doi.org/10.1111/faf.12350
https://doi.org/10.1016/j.marpol.2017.02.003
https://doi.org/10.1146/annurev-environ-110615-085831
https://doi.org/10.1007/s10152-004-0203-5
https://doi.org/10.1007/s10152-004-0203-5
https://doi.org/10.1126/science.1059199
https://doi.org/10.1111/faf.12152
https://doi.org/10.1017/qre.2013.17
https://doi.org/10.1371/journal.pone.0025460
https://doi.org/10.1016/j.marpol.2017.09.025
https://doi.org/10.1186/1476-069X-9-19
https://doi.org/10.1186/1476-069X-9-19
https://doi.org/10.1111/j.1467-2979.2004.00131.x
https://doi.org/10.1111/j.1467-2979.2006.00215.x
https://doi.org/10.1186/2192-1709-2-12
https://doi.org/10.1371/journal.pbio.1000014
https://doi.org/10.1016/j.jmarsys.2004.05.020
https://doi.org/10.1016/j.marpol.2015.01.013
https://doi.org/10.1111/faf.12175
https://doi.org/10.1016/j.fishres.2006.12.009
https://doi.org/10.1093/icesjms/fsy028


22  |     CASWELL et al.

MacKenzie, B. R., Ojaveer, H., & Eero, M. (2011). Historical ecology pro-
vides new insights for ecosystem management: Eastern Baltic cod 
case study. Marine Policy, 35, 266–270. https://doi.org/10.1016/j.
marpol.2010.10.004

Magee, G. B., & Thompson, A. S. (2010). Empire and Globalisation: 
Networks of people, goods and capital in the British world c (pp. 1850–
1914). Cambridge, UK: Cambridge University Press.

McClenachan, L., Cooper, A. B., McKenzie, M. G., & Drew, J. A. (2015). 
The Importance of Surprising Results and Best Practices in Historical 
Ecology. BioScience, 65, 932–939. https://doi.org/10.1093/biosc​i/
biv100

McClenachan, L., Ferretti, F., & Baum, J. K. (2012). From archives to con-
servation: Why historical data are needed to set baselines for marine 
animals and ecosystems. Conservation Letters, 5, 349–359. https://
doi.org/10.1111/j.1755-263X.2012.00253.x

Mulazzani, L., & Malorgio, G. (2017). Blue growth and ecosystem 
services. Marine Policy, 85, 17–24. https://doi.org/10.1016/j.
marpol.2017.08.006

Nilsson, M., Griggs, D., & Visbeck, M. (2016). Map the interactions 
between sustainable development goals. Nature, 534, 320–322. 
https://doi.org/10.1038/534320a

OECD (2016). The Ocean Economy in 2030. UK: Organisation for 
Economic Co-operation and Development.

Ojaveer, H., Galil, B. S., Carlton, J. T., Alleway, H., Goulletquer, P., 
Lehtiniemi, M., … Zaiko, A. (2018). Historical baselines in marine bio-
invasions: Implications for policy and management. PLoS ONE, 13, 
e0202383. https://doi.org/10.1371/journ​al.pone.0202383

Pandolfi, J. M., Bradbury, R. H., Sala, E. et al (2003). Global trajectories 
of the long-term decline of coral reef ecosystems. Science, 301, 955–
958. https://doi.org/10.1126/scien​ce.1085706

Pascoe, S., Bustamante, R., Wilcox, C., & Gibbs, M. (2009). Spatial fish-
eries management: A framework for multi-objective qualitative as-
sessment. Ocean and Coastal Management, 52, 130–138. https://doi.
org/10.1016/j.oceco​aman.2008.10.009

Pellizzato, M. (2011). Manuale degli attrezzi e sistemi da pesca in provincia 
di Venezia. Venice: Provincia di Venezia.

Pikitch, E. K., Santora, C., Babcock, E. A. et al (2004). Ecosystem-
Based Fishery Management. Science, 305, 346–347. https://doi.
org/10.1126/scien​ce.1098222

Pinto, H., Cruz, A. R., & Combe, C. (2015). Cooperation and the emer-
gence of maritime clusters in the Atlantic: Analysis and implications 
of innovation and human capital for blue growth. Marine Policy, 57, 
167–177. https://doi.org/10.1016/j.marpol.2015.03.029

Potts, J., Wilkings, A., Lynch, M., & McFatridge, S. (2016). State of 
Sustainability Initiatives: Standards and the Blue Economy. Winnipeg, 
Canada: International Institute for Sustainable Development.

Provincia di Venezia (1985). La pesca nella Laguna di Venezia. antologia 
storica di testi sulla pesca nella laguna, sulla sua legislazione, sul po-
polo, la lingua e il lavoro dei pescatori, sui pesci e sulla cucina. Venice: 
Albrizzi.

Reed, M. S. (2008). Stakeholder participation for environmental manage-
ment: A literature review. Biological Conservation, 141, 2417–2431. 
https://doi.org/10.1016/j.biocon.2008.07.014

Rick, T. C., & Erlandson, J. M. (2008). Human impacts on ancient ma-
rine ecosystems: A global perspective. Berkeley, CA: University of 
California Press.

Schwerdtner Máñez, K., Holm, P., Blight, L. et al (2014). The future of 
oceans past: Towards a global marine historical research initiative. 
PLoS ONE, 7, 1–9. https://doi.org/10.1371/journ​al.pone.0101466

Schwerdtner Máñez, K., & Poulsen, B. (2016). Of Seascapes and people: 
Multiple perspectives on oceans past. In K. Schwerdtner Máñez, & 
B. Poulsen (Eds.), Perspectives on oceans past: A handbook of marine 
environmental history (pp. 1–10). Germany: Dordrecht.

Selkoe, K. A., Benjamin, S., Halpern, B. S., & Toonen, R. J. (2008). 
Evaluating anthropogenic threats to the Northwestern Hawaiian 

Islands. Aquatic Conservation: Marine and Freshwater Ecosystems, 18, 
1149–1165. https://doi.org/10.1002/aqc.961

Sguotti, C., Lynam, C. P., García-Carreras, B., Ellis, J. R., & Engelhard, G. 
H. (2016). Distribution of skates and sharks in the North Sea: 112 
years of change. Global Change Biology, 22, 2729–2743. https://doi.
org/10.1111/gcb.13316

She, J., Allen, I., Buch, E. et al (2016). Developing European operational 
oceanography for Blue Growth and mitigation and ecosystem-based 
management. Ocean Science, 12, 953–976. https://doi.org/10.5194/
os-12-953-2016

Silvestri, S., Pellizzato, M., & Boatto, V. (2006). Fishing across the cen-
turies: What prospects for the Venice lagoon?Working Papers 
2006.126, Fondazione Eni Enrico Mattei.

Smith, A. D. M., Fulton, E. J., Hobday, A. J., Smith, D. C., & Shoulder, 
P. (2007). Scientific tools to support the practical implementation 
of ecosystem-based fisheries management. ICES Journal of Marine 
Science, 64, 633–639. https://doi.org/10.1093/icesj​ms/fsm041

Solidoro, C., Bandelj, V., Aubry, F. B., Camatti, E., Ciavatta, S., Cossarini, 
G., … Torricelli, P. (2010) Chapter 19: Response of the Venice lagoon 
ecosystem to natural and anthropogenic pressures over the last 50 
years. In: M. J. Kennish, & H. W. Pearl (Eds.) Coastal lagoons. Critical 
habitats for environmental change (pp. 483–511). Boca Raton, FL: CRC 
Press. https://doi.org/10.1201/EBK14​20088​304-c19

Squires, D., & Vestergaard, N. (2013). Technical change in fisheries. Marine 
Policy, 42, 286–292. https://doi.org/10.1016/j.marpol.2013.03.019

Steneck, R. S., & Wilson, A. J. (2010). A fisheries play in an ecosystem the-
ater: Challenges of managing ecological and social drivers of marine 
fisheries at nested spatial scales. Bulletin of Marine Science, 86, 387–411.

Stephenson, R. L., Paul, S., Pastoors, M. A., Kraan, M., Holm, P., Wiber, 
M., … Benson, A. (2016). Integrating fishers’ knowledge research in 
science and management. ICES Journal of Marine Science, 73, 1459–
1465. https://doi.org/10.1093/icesj​ms/fsw025

Stocker, T. F. (2015). The silent services of the world ocean. Science, 350, 
764–765. https://doi.org/10.1126/scien​ce.aac8720

Taylor, A. (2002). Globalization, trade, and development: Some lessons from 
history. Working paper No. 9326, Cambridge, MA: National Bureau of 
Economic Research. https://doi.org/10.3386/w9326

Thurstan, R. H., Buckley, S. M., & Pandolfi, J. M. (2016). Oral histories: 
Informing natural resource management using perceptions of the 
past. In K. Schwerdtner Manez, & B. Poulsen (Ed.), Perspectives on 
oceans past. A handbook of marine environmental history (pp. 155–
173). Dordrecht, Germany: Springer Science and Business Media. 
https://doi.org/10.1007/978-94-017-7496-3_9

Thurstan, R. H., Hawkins, J. P., & Roberts, C. M. (2014). Origins of the 
bottom trawling controversy in the British Isles: 19th century wit-
ness testimonies reveal evidence of early fishery declines. Fish and 
Fisheries, 15, 506–522. https://doi.org/10.1111/faf.12034

United Nations. (1992). Convention on Biological Diversity. New York: 
United Nations.

United Nations. (2005). Millennium assessment. Living beyond our means: 
Natural assets and human wellbeing. New York: United Nations.

United Nations. (2015). Transforming our world: The 2030 agenda for sus-
tainable development. New York: United Nations.

United Nations. (2016). The first global integrated marine assessment. 
World ocean assessment I. New York: United Nations.

United Nations Environment Programme. (2011). Towards a green econ-
omy: Pathways to sustainable development and poverty eradication. 
New York: United Nations.

United Nations Environment Programme. (2012) Report of the United 
Nations conference on sustainable development. (Proceedings of the 
Conference on sustainable development, Rio de Janeiro, Brazil, 20–
22nd June, 2012). New York: United Nations.

United Nations Environment Programme, Food and Agriculture 
Organization, International Maritime Organization et al (2012). Green 
economy in a blue world: Synthesis Report. New York: United Nations.

https://doi.org/10.1016/j.marpol.2010.10.004
https://doi.org/10.1016/j.marpol.2010.10.004
https://doi.org/10.1093/biosci/biv100
https://doi.org/10.1093/biosci/biv100
https://doi.org/10.1111/j.1755-263X.2012.00253.x
https://doi.org/10.1111/j.1755-263X.2012.00253.x
https://doi.org/10.1016/j.marpol.2017.08.006
https://doi.org/10.1016/j.marpol.2017.08.006
https://doi.org/10.1038/534320a
https://doi.org/10.1371/journal.pone.0202383
https://doi.org/10.1126/science.1085706
https://doi.org/10.1016/j.ocecoaman.2008.10.009
https://doi.org/10.1016/j.ocecoaman.2008.10.009
https://doi.org/10.1126/science.1098222
https://doi.org/10.1126/science.1098222
https://doi.org/10.1016/j.marpol.2015.03.029
https://doi.org/10.1016/j.biocon.2008.07.014
https://doi.org/10.1371/journal.pone.0101466
https://doi.org/10.1002/aqc.961
https://doi.org/10.1111/gcb.13316
https://doi.org/10.1111/gcb.13316
https://doi.org/10.5194/os-12-953-2016
https://doi.org/10.5194/os-12-953-2016
https://doi.org/10.1093/icesjms/fsm041
https://doi.org/10.1201/EBK1420088304-c19
https://doi.org/10.1016/j.marpol.2013.03.019
https://doi.org/10.1093/icesjms/fsw025
https://doi.org/10.1126/science.aac8720
https://doi.org/10.3386/w9326
https://doi.org/10.1007/978-94-017-7496-3_9
https://doi.org/10.1111/faf.12034


     |  23CASWELL et al.

United Nations General Assembly. (2017) Resolution 71/312 Our ocean, 
our future: Call for action. Resolution adopted by the general assembly 
on 6 July 2017. New York: United Nations.

Van der Leeuw, S., Costanza, R., Aulenbach S., Brewer S., Burek M., 
Cornell S., … Steffen W. (2011). Toward an integrated history to 
guide the future. Ecology and Society, 16(4). https://doi.org/10.5751/
ES-04341​-160402

Van Hoey, G., Borja, A., Birchenough, S., Buhil-Mortensen, L., Degraer, 
S., Fleischer, D., … Zettler, M. L. (2010). The use of benthic indicators 
in Europe: From the water framework directive to the marine strat-
egy framework directive. Marine Pollution Bulletin, 60, 2187–2196. 
https://doi.org/10.1016/j.marpo​lbul.2010.09.015

Waycott, M., Duarte, C. M., Carruthers, T. J. B. et al (2009). Accelerating 
loss of seagrass across the globe threatens coastal ecosystems. 
Proceedings National Academy of Sciences, 106, 12377–12381. https://
doi.org/10.1073/pnas.09056​20106

Wondolleck, J. M., & Yaffee, S. L. (2017). Balancing top-down authority 
with bottom-up engagement in the Florida keys and channel Islands. 
In J. M. Wondolleck, & S. L. Yaffee (Eds.), Marine ecosystem-based 
management in practice (pp. 75–98). Washington, DC: Island Press.

Wortmann, J., O’Neill, M., Campbell, M., Hamer, P., Leigh, G., 
Morgan, J., …Thurstan, R. H. (2019) Informing inter-jurisdictional 

snapper management in eastern Australia. Fisheries Research and 
Development Corporation, Project No. 2015/216.

WWF. (2015) Reviving the ocean economy. The case for action - 2015. 
Switzerland: WWF International.

Zhao, R., Hynes, S., & He, G. S. (2013). Blue growth in the middle kingdom: 
An analysis of china’s ocean economy. Centre for the blue economy 
Working Paper 3. Monterey: Middlebury Institute of International 
Studies.

SUPPORTING INFORMATION
Additional supporting information may be found online in the 
Supporting Information section.

How to cite this article: Caswell BA, Klein ES, Alleway HK, 
et al. Something old, something new: Historical perspectives 
provide lessons for blue growth agendas. Fish Fish. 
2020;00:1–23. https://doi.org/10.1111/faf.12460

https://doi.org/10.5751/ES-04341-160402
https://doi.org/10.5751/ES-04341-160402
https://doi.org/10.1016/j.marpolbul.2010.09.015
https://doi.org/10.1073/pnas.0905620106
https://doi.org/10.1073/pnas.0905620106
https://doi.org/10.1111/faf.12460

