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for a job and/or food source. Thus, governments and international organizations promoting aquaculture as the solution to
improving food security, nutrition and income are failing to optimise production of natural aquatic resources.

We identify a “people-policy gap”, and suggest that this is an understudied constraint, which needs to be over-
come before worldwide food security can be achieved from aquatic environments. We argue that this gap leads to

i:ﬁ:g;fﬁre uneven distribution of benefits, a disconnection between benefits and local needs, and detrimental effects on
Socio-economic assessment human health and food security, all of which can have negative repercussions on human communities and eco-
Human dimensions systems. In order to address this need, we present an analytical framework to guide context specific, policy-rel-
Integrated analysis framework evant assessments of the social, economic and ecological dimensions of aquaculture on a case-by-case basis. The
Public participation framework is designed to make best use of existing data and scientific tools for decision-making.

In conclusion, we argue for: equal consideration of ecological, social and economic issues in aquaculture policy-
making; pre-emptive identification of likely social impacts; integration of people- and context-specific social
framing conditions into planning and policy review; addressing the social disconnection between global con-
sumption and production; and, encouragement of creative combinations of theories and methods to assess
and interpret the social dimensions of aquaculture in multiple contexts.
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1. Introduction

A notable disconnect between science and policy in relation to aqua-
culture development exists (Costa-Pierce, 2010; Kaiser and Stead, 2002;
Stead, 2005). Many have argued that, in order to bridge this ‘science-
policy gap’, synthesising multidisciplinary knowledge about complex
issues affecting policy decisions is a necessary part of an integrated
planning process (Bradshaw and Borchers, 2000; Diirrenberger et al.,
1999; Fischhoff, 2012; Jones et al., 1999; Lubchenco, 1998). However,
assumptions about origins of the science-policy nexus hold direct
implications for how this interface is managed (Graffy, 2008) and is
heavily influenced by social, economic, political and cultural conditions
(Ahmed and Lorica, 2002; Beveridge and Little, 2002; Beveridge et al.,
2013; MacNeil et al., 2010; Sinh et al., 2007). In the case of aquaculture,
a contextual approach particularly in terms of the social impacts of
aquaculture at different scales (individual, community, national, region-
al and international) has been neglected. Indeed, the ongoing rapid
spread and evolution of aquaculture dubbed the “blue revolution” is
still in its infancy with respect to addressing the issue of how to design
and implement processes to support management informed by those
with relevant interests for translation into policy. This participatory pro-
cess seeks to integrate lay persons' (citizens, stakeholders) views and
knowledge with scientific information and procedural rationalities, to
adapt to new issues and needs, and to plan and implement effective
responses.

More often than not, the local socio-economic implications of
aquaculture development are taking a back seat to trade, ecological
and technological motivations, especially in light of current efforts
towards sustainable intensification of aquaculture production (Smith
et al,, 2010). This is worrying, since the bulk of aquaculture production
is produced in developing countries in which smallholders dominate
the rural landscape, making up a large proportion of people involved
in aquaculture production in many countries. They participate across
the wide spectrum of aquaculture, ranging from subsistence fish
farming to specialisation in more commercially oriented forms of
aquaculture (WorldFish, 2011). If the potential socio-economic costs
and benefits of aquaculture continue unchecked and not considered as
part of aquaculture policy development, the result is the exclusion of
society from a revolution initiated for its very own benefit. This could
result in social and environmental repercussions counterproductive to
aquaculture's potential to addressing global food security issues.

Currently, governments and international organizations (e.g. FAO,
EU) worldwide are responding to the blue revolution by becoming
increasingly interested in expanding aquaculture to foster food security,
nutrition and income generation. Scientific and technological advances

have underpinned the onset of this blue revolution and are increasingly
informing aquaculture development policies (e.g. SCAR-Fish, 2013)
meaning that biological, economic and technological concepts have
found their way into high-level decisions. Reports such as the “Blue
Frontiers” by Hall et al., 2011 that aim to inform policy makers about
the impacts of aquaculture on the environment and to stimulate debate
on the optional animal food production systems for tomorrow are a case
in point. However, despite these commendable efforts, we argue that
aquaculture has not yet reached its potential largely because, to-date,
there has been little attempt to manage this sector's activity by taking
into account its multiple and varied dimensions (social, ecological,
economic). Instead, the focus has been production-oriented. Further-
more, most research has focused on species exported from, and areas
exporting to, the developed countries rather than on the more signifi-
cant production, trade and consumption that occurs in most developing
countries, indicating a severe social scientific knowledge deficit in aqua-
culture research (Belton and Bush, 2014). In addition, 95% of the global
food economy is domestic and just 5% is trade, with the result that ‘what
happens in urban markets and in urban-rural supply chains is by far the
most important market force affecting farmers’ (Reardon et al., 2012;
Belton and Bush, 2014). This underlines the placed-based and highly
social-contextual nature of aquaculture production and the importance
of the social construction of knowledge pertaining to certain aspects of
aquaculture.

In order to be effective and inclusive, decision-making and policy
formulating processes should be informed by science (where relevant)
and include input from stakeholders at various levels of decision-
making (e.g., individual, local, national and regional). With increasing
transparency being demanded about decision-making then policy
makers, for example a scientific fisheries officer working in a govern-
ment natural resources management department, are under pressure
to show what evidence they are using to base decisions on management
measures selected. Policy-making institutions can vary depending on
the country and evidence for policy making coming from members
in the government administration to other international and semi-
private organizations such as the Food and Agriculture Organization of
the United Nations (FAO), the World Wide Fund For Nature (WWEF)
and Aquaculture Certification Council (ACC), etc., all of which are
interlinked by formal and informal institutional exchange processes. In
this sense, institutions can be termed as rules of the game (North,
1990) which are the interface, regulating what members of the social
systems (or local stakeholders) are permitted and forbidden to do in
relation to the ecological systems and in relation to themselves
(Ostrom, 2005; Schliiter et al., 2013). Social Network Analysis can
shed light on how these different institutions interact and exchange
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information that can be used as evidence in policy-making (Turner
et al, 2014).

Thus, we argue that the failure to address the social sustainability
of aquaculture is further exacerbated in many countries by a lack of
participation by, and consideration of, a wider range of stakeholders in
the decision-making and policy-formulating processes surrounding
implementation of aquaculture (e.g., the certification process for
Pangasius in Asia; Belton et al., 2011). Further, in the light of globally
growing urban middle classes and marginalised rural communities,
especially in the developing countries (Belton and Bush, 2014; Hall
et al, 2011), questions concerning property ownership, labour
utilization, relations of production and the role of the state are timely
(Belton et al., 2011; Davis and Ruddle, 2012; Lan, 2013; Ruddle and
Davis, 2013) and ideally should be included in policy-making when
impacts of particular management measures are being considered. In
many parts of the world, people are affected differently by such institu-
tional arrangements and academic interests, thus policy directions may
not necessarily reflect their concerns, priorities or necessities, leading to
the question of which type of aquaculture and for whom (Belton and
Little, 2008; Belton and Little, 2011; Toufique and Belton, 2014).
Furthermore, socio-economic drivers influence human behavior thus
taking account of the former when considering impacts of management
measures recommended by policy can lead to selection of actions more
likely to be beneficial to managing aquaculture sustainably. To achieve
this we argue people need to be part of the decision-making process
about aquaculture development.

This article addresses the implications of and possible solutions to
the omission of people in the aquaculture decision and policy develop-
ment process; a phenomenon we refer to as the “people-policy gap”. By
people, we are referring not only to the operators and workers in the
industry, but also communities in the vicinity (or at distance) of produc-
tion facilities, who are directly or indirectly affect by aquaculture. The
“gap” pertains especially to the inclusion of local knowledge, norms
and rules in use and the contextual stakes people face in everyday
decision-making and production. This gap is further widened by the
lack of socio-economic considerations in research related to aquaculture
development, neglected in favour of aspects pertaining how resources
and ecological system functions are impacted, thus receiving priority
in a profit-driven privately dominated sector. Davis and Ruddle
(2012) have argued for small-scale fisheries that co-management ap-
proaches ostensibly meant to improve the well-being of impoverished
and marginalized coastal dwellers have instead reinforced existing
inequalities and further contributed to the accumulation of wealth by
powerful elites because fundamental assumptions about policy and
intentions of the state have not been addressed. Béné (2005) observes
that the debate on shrimp aquaculture development has shifted from
a critical political ecology discourse in the 1990s that was concerned
with social sustainability and questions of power to a more technocratic
‘best management practice’ discourse that neglects the political dimen-
sions of aquaculture expansion. Hence, while the science-policy gap,
which hinders the effective translation of science into policy, has
received increasing (and justified) attention in recent years, a people-
policy gap still exists in many places. Due to social consequences such
as a lack of support for aquaculture production, the latter can result in
development that fails to address the concerns of a large part of affected
stakeholders. This has partly been exacerbated by unclear guidance on
how best to integrate socio-economic factors impacting aquaculture
development when formulating policy to support sustainable growth
of the sector. We postulate herein that this constitutes a larger threat
to sustainable aquaculture development than the lack of knowledge
and ‘science’ about the activity.

1.1. The growing importance of aquaculture

Today, seafood and seafood products are the most traded global food
commodities and the proportion of harvested (and cultured) fish being

internationally traded has steadily risen from 8 million tons (25%)
in 1976 to 58 million tons (37%) in 2012 (FAO, 2014). Around
1.25 billion (10°) people worldwide rely on fish as their primary source
of animal protein, and 4.3 billion people derive at least 15% of their
animal protein intake from it (FAO, 2012a). This share varies from
country to country: Sierra Leone 72%, Ghana 55%, Maldives 70%,
Bangladesh 57% and Indonesia 54%, reflecting a high dependency on
fish and fishery products of the total percentage of animal protein intake
in these countries.

Although it is difficult to obtain accurate data, estimates indicate that
the livelihoods of 660-820 million peoples are linked directly and
indirectly to fisheries and aquaculture (FAO, 2012a). More than 95%
of the fishers and aquatic farmers worldwide are employed in the
developing or emerging countries (Williams et al., 2005), stressing the
important role aquaculture plays in terms of food security and liveli-
hoods. With global changes in consumption patterns and population
growth, continued growth in aquaculture production is expected to
be an important part of the solution to meet global food demand
(Cressey, 2009; Troell et al., 2014; Williams et al., 2000).

Indeed, aquaculture is becoming increasingly important in a number
of ways. In 2012 it provided 49% of the world's total fisheries and
aquaculture production of 182 million tonnes live weight equivalent,
according to FAO statistics.!! The first-hand value of the aquaculture
products was US$ 144.4 billion, where US$ 137.7 billion was generated
by 67 million tonnes of fish, crustaceans and molluscs while US$
6.4 billion through 24 million tons of aquatic plants.

The same statistics show that aquaculture production increased
more than five-fold from 1990 to 2012, while world capture fisheries
increased with only 8% over the same period of time. Moreover,
between 2000 and 2012 capture fisheries production declined. In con-
trast, aquaculture production increased on all continents, but most
noteworthy in Asia. Despite the tremendous global growth in aquacul-
ture production since 1990, Asia increased its share of world's total pro-
duction from 86% to 91%. Since 2008, the majority of Asia's food fish
products stems from aquaculture. China is by far the largest aquaculture
country in the world, with a production of about 41 million tonnes of
fish and 13 million tons of aquatic plants in 2012 (FAO, 2014).

Generally, the importance of the fisheries sector to employment
(measured as percentage of fisherfolk in the economically active
population) differs a lot from country to country. It is particular high
in small island states like Samoa, Solomon Islands, Comoros but also
very important in countries with a large population like Indonesia,
Chad, Philippines, Ghana, Vietnam, Bangladesh, China and India (FAO,
2012b). According to FAO (2014), employment statistics do not include
those working in fish farming in inland waters, but since inland waters
provide nearly half of the estimated trade value in global aquaculture
(FAO statistics), employment there is also substantial. Indeed, in the pe-
riod 1990-2012, employment in the broad fisheries sector has grown
faster than the world's population, and faster than employment in the
agriculture sector (FAO, 2014).

Within the broader fisheries sector, aquaculture employment
rates grew even faster, increasing its share within from 17 to 32%.
In this context, it is estimated that nearly 1 out of 6 people employed
in the fisheries primary sector in 2012 were women. However,
women mainly dominate in secondary activities of this sector, such
as processing and packaging, making up as many as 9 out of 10 per-
sons employed there (FAO, 2014). However, the average production
per person employed in aquaculture varies a lot between regions,
from around 3 t per year/per person in Asia, 5 t per year/per person
in Africa, 10 t per year/per person in Latin-America and the Caribbe-
an, 28 t per year/per person in Europe, and up to 59 t per year and
person in North-America (FAO, 2014). In contrast, for instance in

1 From http://www.fao.org/figis/servlet/TabLandArea?tb_ds=Production&tb_mode=
TABLE&tb_act=SELECT&tb_grp=COUNTRY&lang=en, accessed 9 September 2014.
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Norway the average production per person in fish farming was 195 t
in 2011 (op cit.) These differences reflect variances in capital inputs,
industrialisation of production, livelihood, and typically in income
per capita.

1.1.1. The inclusion of social stakes in aquaculture

To date, aquaculture development has been largely focused on
technical and biological challenges (Costa-Pierce, 2010) and less on
the socio-economic drivers underpinning peoples' behaviour. Most
socio-economic analysis deals mainly with the effects of salmon or
shrimp farming, and to a lesser extent with e.g. Pangasius and Tila-
pia, as well as filter feeders (such as Crassostrea gigas) and seaweeds
(such as Kappaphycus alvarezii and K. striatum as well as Eucheuma
denticulatum) (see Barton and Flgysand, 2010; Buanes et al., 2004;
Buchholz et al., 2012; Frécklin et al., 2012; Joyce and Satterfield,
2010; Sievanen et al., 2005; Stonich and Bailey, 2000).

However, questions pertaining to the inter-relationships be-
tween community impacts, right of access, ownership, taxation, lia-
bilities for the negative repercussions from the environmental
effects on society, and ethical issues, to name but a few, have
remained largely un-tackled in a comprehensive, integrated manner.
As a result, the socio-economic consequences of aquaculture opera-
tions are often poorly understood and repercussions such as
poaching not fully anticipated (see examples given in Barret et al.,
2002; Bunting, 2004; Frocklin et al., 2012; Isaksen and Mikkelsen,
2012; Jentoft and Chuenpagdee, 2013; Sandberg, 2003; Sievanen
et al., 2005; Varela, 2001). In many cases the omission of relevant
stakeholders and social concerns in aquaculture development pro-
jects has contributed to inequity, social conflicts and violence
(Martinez-Alier, 2001; Nagarajan and Thiyageasan, 2006; Varela,
2001). The unavoidability of feedback between largely structural
and technical interventions and the socio-economic systems, within
which they are embedded, highlights the need for employing more
systematic (or ecosystem) approaches to analyse cause and effect re-
lationships and to explore future sustainable, efficient and equitable
development scenarios (Hopkins et al., 2011; Belton and Bush,
2014).

Thus, the inclusion of socio-economic issues in the development
of aquaculture must be guided by a preliminary introspective analy-
sis, which questions “why” and “for whom” aquaculture initiatives
are promoted to help mitigate impacts with negative consequences
on livelihoods including: how are the “rising stars” endorsed in the
development of the sector — in other words where there is signifi-
cant potential for aquaculture growth within the aquaculture indus-
try and how should they be more effectively and proactively
included in the planning processes. Similarly, what processes are
needed to include issues and concerns that are not currently promot-
ed by active and resourceful stakeholders (Buanes et al., 2004)?
More detailed and context-specific socio-economic dimensions of
aquaculture operations include many important factors which need
to be understood: gender, employment and income, nutrition, food
security, health, insurance, credit availability, human rights, legal se-
curity, privatization, culture/identity, global trade and inequalities,
as well as policies, laws and regulations, macro-economic context,
political context, customary rules and systems, stakeholders, knowl-
edge and attitudes, ethics, power, markets, capital and ownership
(Hishamunda et al., 2009).

To achieve politically transparent and socially legitimate aquacul-
ture development these socio-economic factors must be included
when setting policy objectives and implementing management mecha-
nisms. Furthermore, this information has to be context-specific to
ensure that local conditions, culture and management constraints are
all given due consideration in aquaculture development thus ensuring
arising actions have considered in advance the impacts likely to accrue
from policy recommendations.

However, in many cases impacts leading to unsustainability stem
from ecological and social feedbacks generated by aquaculture
production systems themselves and are reinforced by the gaps
existing between “people” and policy. [The term “people” is used in
this paper to describe aquaculture stakeholders in a more global
sense, referring to socio-economic agents directly or indirectly
affected by the structure and dynamics of the aquaculture sector].
These social gaps between “people” and policy can be understood
as a process in which the stakes of at least one stakeholder are
neglected or considered insufficiently in decision-making processes,
leading to a kind of exclusion. This exclusion can be internal to the
aquaculture sector, or result from the interactions with other users.
The former is associated with the exclusion of stakeholders from
the decision-making about the aquaculture sector itself. This is relat-
ed to negligence, or a lack of social equity, in policy making for e.g.
coastal communities traditionally working in the aquaculture sector.
As an example, in many developing countries governments have
prioritised the development of capital-intensive aquaculture devot-
ed to global markets as a basis for national economic development
rather than the labour-intensive operations characterizing the
extensive and family-run aquaculture companies. This process has
been accompanied by public regulations supporting low taxation,
facilities for credit, or coastal access, fostering the growth of produc-
tion. As a result of this development pattern, many poor people from
coastal communities with a weak capacity of investment have been
marginalized or forced to leave the sector or even have prevented
other people getting involved (EJF, 2003; Toufique and Gregory,
2008).

The other type of exclusion relates to other stakeholders con-
cerned. This occurs when policies disregard or do not give fair con-
sideration to the stakes of other agents which are affected by the
development of aquaculture systems. These interactions can result
from competition for space or pollution emissions. For example,
aquaculture development has in many places lead to destruction of
coastal wetlands (i.e. mangrove ecosystems) and their associated
ecosystem services which supply the needs of many other human
users (fisheries, agriculture, recreation, etc.) but which also support
other ecosystems and biodiversity equilibria. The social impacts
resulting from these externalities have been described extensively
in the literature (e.g., EJF, 2003; FAO, 2008b) and include e.g. seepage
of salt water in the coastal zone (EJF, 2003; Belton and Little, 2008),
the privatization of coastal space, blocking villagers' access to fishing
grounds (e.g., Shiva and Karir, 1997), the displacement of commer-
cial and subsistence fisheries due to pollution, etc. (Deb, 1998; FAO,
2008b; Gay Wiber et al., 2012). In spite of significant efforts to re-
solve these concerns, such as the development of the ecosystem ap-
proach to aquaculture by the FAO in 2010, the main issues still
remain in many places unsolved (USAID, 2006; Islam, 2008;
Badjeck et al., 2013).

1.1.2. Policy issues in aquaculture

At national levels, aquaculture is often seen as a dynamic sector
that should be capitalized upon to generate competitiveness and
revenues as well as increase well-being and food security. This
view is reflected for example in the multiannual national plans
for the promotion of sustainable aquaculture proposed by the
European Commission (COM, 2013) and can be found as part of na-
tional strategic growth plans where food security is included in
many countries worldwide. What remains unclear is the extent to
which these high-level intentions translate into “people-centred
aquaculture activities” at local and field levels of investigation. In-
deed, while technological innovations promoted in policy initiatives
aim to improve and to progress aquaculture development, they often
miss the inclusion of “people” in the process (Brugére, 2006; Brugére
et al., 2010; Hishamunda et al., 2009). This often results in
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unintended outcomes that may be detrimental to the very people
aquaculture is meant to benefit.
This is because:

a) even when the people affected by aquaculture are clearly identified,
a policy for systematically including them in planning processes is
often lacking (see example by Buanes et al. (2004) for salmon
farming),

b) due to unclear definitions of system boundaries by policies, impor-
tant stakeholders affected by aquaculture are often not identified
(see example by Joyce and Satterfield (2010) for shellfish aqua-
culture),

c) the role and responsibilities of individual and institutional stake-
holders are rarely clearly defined (see example in Belton (2012)
for Tilapia and Pangasius), and

d) regulations pertaining to aquaculture are not streamlined under one
umbrella but often range over various policy sectors, such as agricul-
ture and fisheries (see examples in Brugére et al., 2010).

These frequently disconnected planning processes that inadequately
consider socio-economic dimensions can lead to aquaculture policies
with unclear goals and rules-of-use. In turn it negatively affects the
sustainable growth of the sector, the environment and the overall
well-being of citizens (Barret et al., 2002; Brugére et al., 2010;
Veuthey and Gerber, 2012). Aquaculture policies need to be people-
oriented and include socio-economic context specific information,
while being applicable to different aquaculture settings and scales
(Fig. 1). Institutions that are robust and designed to avoid both resource
tragedies and social exclusion must be promoted (Hopkins et al., 2011;
Sandberg, 2003) and building processes that support participation of
people in decision-making is what this paper recommends. The aqua-
culture industry as well as governmental bodies, policy-makers and
management authorities must acknowledge their dependence on a
constant flow of ecosystem services from marine and inland ecosys-
tems, including the influence of different markets from local to interna-
tional, and also recognize the potential consequences of their activities
on both ecological and social systems.

1.2. Origins of the people-policy gap

Policies operate within an array of federal, regional and international
legislations, agreements and treaties. This implies that scale issues are
an important cornerstone in the development of aquaculture at the
interface of policy, management and governance, yet to-date they
have in many cases received little or no attention. In the instance of

the former, the EU issued a white paper on governance in 2001
which identified a number of normative principles, namely openness,
participation, coherence, efficiency, and proportionality (COM, 2001).
It also identified the need to extend the range of policy instruments in
the EU to encompass more network-based and market-based modes
of governance (COM, 2001). All of these afore-mentioned principles
have to be considered in light of, and are affected by, the scale chosen.
In the case of aquaculture, which ranges in empirical reality across
many scales, from the local to the global, these are inadequately ad-
dressed in current policy schemes. These findings have been reinforced
by a recent publication of the HLPE (High Level Panel of Experts on Food
Security and Nutrition) in 2014, which stressed the role of social protec-
tion and labour rights in aquaculture as well as governance to determine
benefits from aquaculture. More often than not, too little attention has
been given to the ways different individuals and groups will gain, lose,
or be excluded from access to productive supply chain assets of aqua-
culture (HLPE, 2014). The problem of the multi-scale nature of aquacul-
ture is that policies tend to overlook some of the potentially important
structural processes of decision-making about development. This leaves
questions like ‘aquaculture for what and for whom?’ equivocal and
makes policies with clear objectives difficult to formulate.

Public participation is at the heart of the people-policy gap. Partici-
pation in decision-making processes does not always include the voices
of many of those impacted directly and indirectly by aquaculture poli-
cies. In the case of shrimp farming for instance, Béné (2005) found
that the changes in policy orientations which have taken place in recent
years allowed key stakeholders to refocus the debate on technical solu-
tions. In its wake it prevented other groups concerned with more intrac-
table social and political issues from engaging successfully in the policy
process, thus leaving the long-term sustainability of aquaculture still a
contentious issue.

In some countries, effective public hearing mechanisms, zoning and
individual licensing procedures are established. However, it is recog-
nized that participation should not be a goal in itself and may need, in
some instances, to be traded-off for efficiency (FAO, 2008a). In other
places, it is poor governance (e.g. corruption and/or abuse of power by
influential stakeholders) that prevents consultation mechanisms from
being effectively implemented.

Even in cases where aquaculture is tightly regulated (e.g. salmon
farming in Norway), the social impacts of regulations are hard to foresee
and tend to remain difficult to determine also after implementation (see
Buanes et al., 2004; Isaksen and Mikkelsen, 2012). The complexity (i.e.
being linked from local to global market demands) and context-
specificity of the social dimensions of aquaculture make their
encompassing by decision-making at higher levels problematic. This
pertains specifically to the difficulty in anticipating their emergence

Fig. 1. An example of different aquaculture in different social scenarios and at different scales of production in long-line mussel production, which illustrates the varied contexts of this
activity for e.g. employment and degree of technology. A) Local fishermen harvesting green mussels (Perna viridis) in Chumphon Bay/Thailand (photo courtesy: Michael Vakily, WorldFish
Center (formerly ICLARM) B) the automated offshore Reynaert-Versluys pontoon mussel collector (Mytilus edulis) in Belgium (photo courtesy: Willy Versluys).
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and in capturing their effects over different temporal and spatial scales.
For instance, timing and sequencing are critical factors in the transition
to alternative livelihoods, and for the rest of the economy which is
linked to the sector through income and employment multipliers
(Béné et al., 2010).

Thus, instead of adopting a static perspective which simply describes
the presence and/or absence of particular modes or instruments of
governance in aquaculture, future work should explore causal relation-
ships between governance interventions and outcomes ‘on the ground'.
These outcomes will also depend on other factors related to e.g. the
resource base, state of the ecosystem, the regional economy, market
forces, social structures, trade patterns, type of aquaculture activity,
etc.. However, knowing what forms of governance lead to what sorts
of outcomes, while ensuring that they remain legitimate and publicly
accountable, can be the foundation for effective policy making (Jordan,
2008).

Trade is another fundamental element of the people-policy gap.
Global trade masks the social and ecological implications of consump-
tion as it distances us from production areas and supporting ecosystems
(Deutsch et al., 2011). Aquaculture often takes place in more isolated
sites, such as in the case of salmon (Salmo salar) farming in mainly
rural settings in Scotland or pangasius (Pangasius bocourti) farming in
Vietnam. In case of the former, aquaculture can play a crucial role in
providing alternative income options for rural marginalised communi-
ties, whereas in case of the latter the global demand drives the intensity
of the production with little regard of local ecosystem capacities (Little
et al., 2012). As production often occurs in such faraway areas, end-
consumers seldom question the conditions under which aquaculture
production takes place. Thus, empowering policies are needed that
support local people to make trade-off decisions they see best between
income and (other) social objectives, or environment for that sake.
Recurring protests in production areas, such as in Latin America and
Asia against shrimp (Penaeus monodon in most cases) aquaculture in
the 1990s and, more recently, in Chile in 2012 in connection with
salmon farming, illustrate this disconnection between the needs for
food production and perceived impacts of aquaculture development
on the surrounding environment (Adduci, 2009; Gonzales, 2008;
Martinez-Alier, 2001; Veuthey and Gerber, 2012). The urgency to
achieve global food security should be another incentive to include
social considerations (e.g., acceptability as a valuable source of nutri-
tion) in trade policies, supporting aquaculture production in a broader,
integrated and more structured manner.

1.3. Outcomes of the people-policy gap

[llustrations of the people-policy gap can be found all over the
world. For instance in Norway and Scotland, when modern aquaculture
started to develop in the 1970s and 1980s, aquaculture enterprises were
started by local entrepreneurs and fishermen with support from their
local coastal community. The ownership and benefits of aquaculture
remained largely in the community (Peel and Lloyd, 2008; Sandberg,
2003), contributing to livelihoods in peripheral coastal areas, just like
the authorities hoped it would (Hersoug, 2013). Over time however,
the consolidation of the industry led to the decline of smaller companies
(Hersoug and Johnsen, 2012; Isaksen and Mikkelsen, 2012), and crucial-
ly, to “critical attention to the appropriateness of the governance
arrangements for aquaculture and, specifically, the opportunities for
greater civil engagement and democratic decision-making” in its
planning and policy context (Peel and Lloyd, 2008). This is exemplified
in Norway where some municipalities have voiced their wish to ban
aquaculture from their coastal zone, to avoid negative external effects
of fish farming and instead use the areas for alternative local job-
creation, but have not been allowed to do so by the state authorities
(Isaksen and Mikkelsen, 2012). Many Norwegian coastal municipalities
are interested in issuing an area- or production-tax on fish farms that
directly benefits the municipalities, ensuring that local people reap the

benefits of aquaculture production in their community and coastal
zone (Hersoug, 2013; Isaksen and Mikkelsen, 2012). Failure to continu-
ously and appropriately address local benefits from aquaculture, an
important social dimension of aquaculture, has now led to strong con-
flicts between aquaculture companies and municipalities in Norway.

This empirical evidence of concentration and more or less job-less
growth of the sector in relation to traditional use of proposed aqua-
culture sites is a main refutation in the ongoing debate about
implementing salmon farming in Bantry Bay/Ireland (see e.g. http://
bantryblog.wordpress.com/). These issues are not specific to the aqua-
culture sector alone as many sectors of production are experiencing
these challenges. However, some countries governments have reacted
to this situation and imposed minimum corporate social responsibility
(CSR) of large producers (Huemer, 2010). In the case of Scotland this
has led to significant investment in infrastructures like improved
roads, schools and other facilities (Georgakopoulos and Thomson,
2008). In Norway however, this has led to a frustration of coastal com-
munities with the current governance regime, as they are excluded
from the direct benefits generated by the aquaculture activities and pro-
duction chain (Huemer, 2010; Sandberg, 2003).

In contrast, in Germany, besides special regulations for traditional
mussel (Mytilus edulis) cultivation, which is more seen as fisheries in
public perception, aquaculture as a policy issue is still in its infancy
(Buck, 2007). In principle, the set of legal instruments provides suitable
tools for horizontal, vertical, territorial and time-related coordination of
coastal zones, inclusive public participation (Rosenthal and Hilge,
2000). However, some ecosystem-friendly labelled producers include
social standards into their consumer label criteria which are e.g. related
to location, development, and aesthetics of aquaculture sites, as well as
public access to aquaculture sites.

Similar negative outcomes of the people-policy gap as described for
Norway and Scotland have been documented in Chile with the develop-
ment of the salmon farming industry (Barret et al., 2002; Buschmann
et al., 2009; Gonzales, 2008), as well as in Asia and Central America
where the mismatch between an explicit policy orientation towards
the industrialization of the shrimp farming sector and local practices,
and the inadequacy of the institutional arrangements that should have
helped to link the two, led to social conflicts and mangrove destruction
(e.g. Beitl, 2012, in the case of Ecuador; Brugére, 2006, in the case of
India).

Thus, outcomes of the people—policy gap can vary according to the
priorities of a specific government and the contextual country-specific
setting. The main message from this section is that proactive action
that encourages participation of people in decision-making about aqua-
culture could help improve acceptance of this sector and improve man-
agement that can have more positive impacts on those communities
associated with this type of production.

1.4. Existing efforts to integrate social and economic dimensions in
aquaculture development

Although there are a number of frameworks, codes and guiding prin-
ciples that have attempted to address the socio-economic dimension of
aquaculture (see for instance FAO, 1995, 2010; Subasinghe et al., 2012),
they are falling short of identifying the social framing conditions at any
depth that can help policy-makers include guidelines so selected man-
agement measures can take account of future impacts to peoples liveli-
hoods. Thus, people-specific effects of aquaculture production are not
fully considered. We highlight herein that having a process which
helps to frame aquaculture production in a way that is easily under-
standable by policy-makers is one way to address the current gap in
knowledge. To illustrate this finding, the ecosystem approach to aqua-
culture (EAA) for instance aims to promote a harmonious and coherent
development of aquaculture (FAO, 2010). Although the participation of
stakeholders is at its core, experiences have shown that, despite these
intentions, the people most affected by aquaculture operations are
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often not involved in decision-making about aquaculture development
policies (Gonzales, 2008).

This lack of participation has been addressed by recent FAO-led ini-
tiatives such as the 2010 Phuket declaration (Subasinghe et al.,, 2012). In
this declaration the need was stressed to assess the role of aquaculture
for regional and global economies, poverty alleviation and food security.
Likewise, the FAO Code of Conduct for Responsible Fisheries (FAO,
1995) strives to integrate socio-economic considerations, e.g. by stating
in Article 9 that livelihoods of local communities and access to fishing
grounds must not be negatively affected by aquaculture. However,
these declarations remain elusive on how to deal with these socio-
economic issues in practice.

Livelihood-based frameworks were developed to broaden the
understanding of poverty and to guide poverty alleviation interven-
tions. They focused attention on the multiplicity of social, economic,
environmental and institutional factors that needed to be considered
to promote sustainable livelihoods. Despite some success in fisheries
(Allison and Horemans, 2006), their application to aquaculture has
been limited and their relevance for macro-level policy-making has
been ambiguous (Scoones, 2009).

The divergent views expressed during the open consultation in
2013 on the study of the High Level Panel of Experts (HLPE) of the UN
Committee on World Food Security (CFS) regarding the role of
sustainable fisheries and aquaculture for food security and nutrition
in early 2013 (http://www.fao.org/fsnforum/cfs-hlpe/fisheries-and-
aquaculture) also highlights the breadth and controversial nature of
the ‘socio-economic dimensions’ that need to be encompassed and
addressed in policy making (FAO, 2012b). This diversity of opinion can
lead to delays in decision-making and confusion over how best to inte-
grate socio-economic data with ecological information. Thus, frame-
works can serve to outline what information is needed, why, who
needs to be consulted and participate in the decision-making process.

Common to all of these efforts is that despite increased awareness of
the need for integration among disciplines, sectors, and resource users,
many researchers, experts, NGOs and policy makers continue to address
issues related to the sustainability of aquaculture development from
disciplinary perspectives in parallel. Co-ordination of interdisciplinary
approaches and frameworks would support a more streamlined analy-
sis of aquaculture development, and know-how to achieve decision-
making that actively involves participation of people. This is urgently
needed if aquaculture is to realise its full potential in contributing to
reducing global food insecurity among other policy outcomes.

1.5. A framework to account for social, economic and ecological issues in
aquaculture management and governance

To bridge the people-policy gap, a central challenge identified from
our research is how to comprehensively account for varied socio-
cultural, economic, governance and ecological settings encountered in
aquaculture development sites. A wide range of data and tools have
been obtained and developed to achieve sustainability objectives in
aquaculture. Less progress has been made towards utilizing this to influ-
ence and implement practical management decisions. This is largely due
to the fact that approaches to capture the complexity of the linkages be-
tween aquaculture operations and their economic, social, institutional
and natural environment are rare. An analytical framework for aquacul-
ture is needed to consistently account for contextual socio-economic is-
sues in management, policy, and governance. To address these needs
and to bridge the people-policy gap we have identified, we propose a
framework for an integrated assessment of the various dimensions of
aquaculture (Fig. 2). This is in line with the recommendations made
by the FAO expert consultation on the assessment of socio-economic
impacts of aquaculture held in 2008 (FAO, 2008c).

Our point of entry is the assessment of the framing conditions for
aquaculture. These framing conditions constitute the “rules of the
game” for the specific ecosystem, e.g., freshwater or marine, which

explicitly includes theories building on new institutional economics
(e.g. North, 1991). They are driving those activities that influence how
aquaculture activities are managed and include: policies, laws and stan-
dards; macro-economic context; political context; customary rules and
systems; stakeholders; knowledge and attitudes; technology; power;
markets; and ownership. Ownership includes all aspects of property
rights, i.e. the right to use the good, the right to earn income from the
good, the right to transfer the good, the right to transform the good
and the right to enforce property rights.

Access, particularly as it relates to knowledge, technology, and
markets, is also an important element of the framing conditions. In
these contexts, access is also related to power and ownership in the
aquaculture scenario. Many socio-economic variables related to aqua-
culture can be “broken down” into a complex series of “second-tier var-
iables” (e.g. Ostrom et al., 2007) which are interrelated across different
spatial and temporal scales.

For example, employment is more than just the number of people
employed. It can be directly or indirectly related to, among others, im-
provements in quality of life, immigration, demographics, and con-
sumption of natural resources (for a broad discussion of the impact of
jobs on society compare World Bank, 2012). Although we do not specif-
ically focus on these here, it is important to acknowledge that environ-
mental preconditions (space, habitats, state, and protection measures
for maintaining ecosystems, to name a few) will also influence aquacul-
ture development. Hence, within our proposed analytical framework,
the assessment of framing conditions highlights the characteristics of
the system that influence, or drive, aquaculture operations while taking
into account the capacity to implement those actions. It thus recognizes
and reflects the distinct role aquaculture holds in the food production
sector, namely that it, in a multi-level manner, requires, as well as af-
fects, people with positive and negative outcomes in each of the aqua-
culture process steps involved.

The framework presented in Fig. 2 has four main steps. Being cyclical
and iterative, it supports an adaptive management approach which en-
capsulates short-term or long-term effects on the framing conditions
and/or the variables identified in the assessment. The framework is
rooted in the notion that any aquaculture production is embedded in
a social-ecological system (SES) context.

A participative approach where stakeholders are given the option to
be involved in the decision-making process is integral to all stages of
this aquaculture governance framework. Although it is clear that scien-
tists will play an active role in the scoping and assessment stages of the
framework, while decision-makers are mostly involved in the final
stage, iterative communication between all is critical throughout the
process to ensure the effective integration of science with “people” in
the decision-making context is continually renewed.

1.5.1. Step 1: assessment and design of framing conditions, stakes and issues
In this first step the assessment and definition of the framing condi-
tions necessary are gathered on different dimensions for correctly defin-
ing the main issues relevant for a particular aquaculture context. This
includes also the policy objectives that society can potentially consider,
and management options to be implemented for reaching specific ob-
jectives. The first step should also include a critical assessment of the
underlying assumptions of aquaculture, such as stated aims of poverty
alleviation and alternative livelihood development. Misplaced assump-
tions about the socio-economic outcomes of e.g. mariculture implemen-
tation or the role and interests of the state may lead to unintended
outcomes and deepen, or serve to create, dependencies and power in-
equalities (e.g., Sievanen et al., 2005; Davis and Ruddle, 2012).
Stakeholders participate to build the main issue and the policy op-
tions. For instance, using “direct employment” as a second-tier variable,
the “willingness and capacity to engage in aquaculture” can be analysed
under different scenarios. This directly shapes the input variable, i.e.
“number of people employed” in step 2. Thus, building on a systematic
identification of framing conditions of aquaculture in the scoping



G. Krause et al. / Aquaculture 447 (2015) 44-55 51

A

o Design of framing conditions,

o Analysis of core processes into the aquaculture
stakes and issues :

sector sub-system

Global
Ecological )
i
(environmental quality, regRny
climate,
ecologic functions) \ocal
Aquaculture
Socio-Economic (processes)
(production factors,
technology, market,
culture, know-how,
equity)
Institutional
(policies, laws, Input —» Output —»

management scales, 1

6&%

oS4

management rules, !

stakeholders, : Increasing spatial scale
ownership)
Feed-back (collective level)
s
@ Feedbacks
51

w

3

g

&

o Appraisal and integrated assessment

Feed-back ~
{

individual level)

Ihdicators Indicators of order 1 5

tate of
J i (rnu!::jmm:rssifmal v reference
g \l et Indicators of order 2

| | A

o Implementation

Governance

(decision making processes)

s3

W

Time
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stage, key stakeholders identified will play a critical role in shaping,
informing and implementing the process. By this approach an appropri-
ate identification of data required for a given aquaculture setting is
possible.

1.5.2. Step 2: analysis of core processes into the aquaculture sector
sub-system

The second step deals with the analysis of the core processes which
enables comprehension of how the particular aquaculture system func-
tions. This step requires multidisciplinary and collective expertise to
correctly interpret the economic, social and ecological properties, rela-
tionships, and feedbacks related to the issues in question. Actions and
decisions can be linked with the business level. Here the input of re-
sources is transformed into outputs of the aquaculture unit. Inputs
and outputs can have direct and indirect impacts on different spatial
scales (local, regional and global) as well as on the other different di-
mensions of the system. These social, economic and ecological dimen-
sions can be taken into account with respect to different stakeholders
as well.

Drawing on the example of “direct employment”, several output
variables can be generated. Mostly they pertain to capital economy,
however non-cash economy oriented forms of aquaculture for subsis-
tence and barter may hold important local functions. Thus, within the
social domain, output variables entail e.g. “proportion of local popula-
tion employed” (having a local-scale dimension), “change in crime
rate” (local-scale effect), and “demographic dimension of employment”
(ranging from local to national level), or more non-cash variables such
as ‘food/nutritional security increased’, ‘more constant protein supply
achieved’ (local to regional scale effects). In the economic domain, the
output variable of “direct employment” would encompass e.g. “change
in purchasing power” (local to regional scale) or “salary of worker”
(local scale). Within the ecological dimension, one output variable
under this topic would relate to “changes in demand for wild resources”
(local- to global-scale dimension).

As shown by the example, scale hereby is not viewed as a dimension
that can be pre-determined, but rather as a dynamic characteristic
which will be defined by the aquaculture scenario and key variables
identified in the assessment stage. Stakeholders participate in the
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calibration appraisal of the framework. This integration allows consider-
ation of new points, issues and shared visions, since participants better
understand how they interact (via a model that aids visualization of the
many different aspects) with other stakeholders (see example in Cugier
et al.,, 2010).

1.5.3. Step 3: appraisal and integrated assessment

In the third step, the outcomes of the aquaculture core activities are
assessed, supported by expertise, e.g. analytical retrospective, model-
ling and sustainability indicators. Especially for the latter, stakeholders
can contribute to build indicators according to stakeholder priorities,
which reflect their situated knowledge and localized central issues of
the respective aquaculture system. Such indicators can vary much
across geographic, cultural and social dimensions as well as scales
from global to local.

Differences between countries and heterogeneity within them con-
strain the adaptation and wide use of national-level indicators. For this
reason, an emphasis on the development of village- or local-level indi-
cators has occurred during recent years (e.g., Fontalvo-Herazo et al.,
2007). This consists of the selection of indicators which best match
the context, and is a central item in this step of the framework.

1.5.4. Step 4: implementation

Lastly, the fourth step involves the implementation of management
interventions which can modify the framing conditions via feedbacks.
For example, this may involve in the context of a cash-economy orien-
tation of production, the implementation of new rules or the condition-
ing of stakeholders' behaviour with appropriate economic or social
mechanisms, like incentives and sanctions. These feedback effects can
generate contextual and suitable dynamics within the system on differ-
ent scale levels. Hereby stakeholders can participate in deciding which
management processes are most appropriate for the specific case.
Feedbacks among ecosystem services and human well-being become
stronger and more complex (Carpenter et al., 2009). Therefore in the
implementation stage it is crucial to consider the full ensemble of
processes and feedbacks, for a range of biophysical and social systems,
to better understand and manage the dynamics of the relationship
between humans and the marine ecosystems on which they rely.
Although these policies and practices are not widely adopted at present,
some offer the prospect of a better path and optimization through the
ongoing transitions.

However, transaction costs have to be taken into consideration for
the analysis of the system but in particular also for proposed changes.

1.6. Bridging the people-policy gap: a discussion

The analytical approach adopted for the framework was devel-
oped based on examination of peer-reviewed literature and expert
opinion by the authors. The latter incorporated experience in social,
economic, ecological, technological, institutional, management and
policy-making relevant to aquaculture development at multi-levels
of governance (individual, local, national, regional and internation-
al) from different parts of the world including Europe, Western
Indian Ocean and South East Asia. Much of this experience is unpub-
lished and this framework illustrates the outcomes through the first
opportunity for experts to share and integrate their knowledge in a
way that can be helpful to policy-makers. Inevitably, our theoretical
analysis has led us to examine institutional and political processes
primarily at the central level of our concerted efforts. This is of course
not to suggest that a lack of economic and ecological data within this
analysis can be omitted. However, our approach suggests that na-
tional level political and institutional processes strongly structure
decision making and are necessary to understand if the goal is to ex-
plain the social outcomes of aquaculture production.

Therefore, the above framework aims to promote the understanding
that aquaculture operations are social-ecological systems acting under

specific economic conditions. That said, we are aware that in reality,
the interplay between participation, policy and politics more often
than not are dynamic and thus difficult to fully capture at any one
time. The reality is that different groups act to promote their interests,
regardless of any type of participatory processes — different govern-
ment department, local elites, industry members, NGOs, not to mention
affected people in this orchestra. Indeed, these systems are complex and
adaptive, with social and biophysical agents interacting at multiple
temporal and spatial scales (Janssen and Ostrom, 2006). This has stimu-
lated researchers of many disciplines to look for new ways of under-
standing and responding to changes and drivers in both the systems
and their interactions (Zurek and Henrichs, 2007). Both the social
origins of unsustainable ecosystem management and the social
repercussions of environmental management are central to these
approaches.

This view has been reflected in the ecosystem approach to aquacul-
ture development, which promotes the integration of the social,
economic and ecologic dimensions as the bases of sustainability
(Costa-Pierce, 2010). As in integrated management planning, this
integration is supported by dynamic iterative processes occurring in
various phases from the preliminary stages through to policy imple-
mentation (Henocque and Denis, 2001; Salm et al., 2000). The proposed
aquaculture governance framework mirrors this integration and
dynamics. The framework is designed to make the best use of existing
data, expert opinion and scientific tools for decision-making. It is
applicable to multiple spatial scales, ranging from individual farms to
addressing global impacts. It supports implementation of an integrated
approach in practice thus could be generalizable for different aqua-
culture production types in various ecosystems.

The framework thus is a first step towards a more holistic view of the
aquaculture industry targeting policy-makers initially as a guideline to
help them identify what information is needed when developing policy
that can support practical and implementable management options.
So far, the bias towards applying principles of scientifically-based aqua-
culture studies might justify certain management practices determining
how the marine resources were used. Yet doing so in the absence of the
socio-economic context can lead to negative consequences on people
directly and indirectly impacted by aquaculture production. However,
difficulties arise in justifying procedures concerning who profits from
marine resource exploitation. The latter is a largely social and political
matter, not a direct ecological concern. However, if this is done with
poor governance, for example by a lack of transparency and account-
ability, then resultant distrust among people can impact the success of
an aquaculture value chain. Yet, the rules of aquaculture that evolved
over the past decades, based on notions of ‘managing’ marine resources
for aquaculture practices, were almost all oriented toward determining
who could gain access to a certain marine area and how much they
would be taxed (see example of salmon tax practices in Norway,
Isaksen and Mikkelsen, 2012).

More recently, greater stress has been placed on local participation,
and design of elaborate plans for managing aquaculture. These plans
simultaneously spell out the use rights of local populations and new
labour obligations if they exercise these rights. We found that, similar
to the observations on forestry management by Ribot et al., 2006, the
principles behind management plans cannot be supported by ecological
science alone (Davis and Ruddle, 2012). Indeed, Ribot (2001) showed
that one might expect that ‘participatory’ forestry programmes would
take greater account of problems experienced by local populations.
However, he showed in the case of forestry that user ‘rights’ of rural
populations are privileges that can be taken away at any time, if
commercial interests choose to expand their operations. Thus, this is
an example of poor governance and a lack of participation by people
in the decision-making process.

Thus, a central aspect of equity, enfranchisement and citizenship is
access to commercial opportunities, not just subsistence privileges
(Ribot, 2001). Current efforts to include people in the aquaculture
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production chain must therefore also dismantle the separation between
commercial and subsistence motives. Otherwise they run the risk of
strengthening the rich-poor, or rural-urban- and central-marginal, in-
tensive—extensive divides that participatory approaches have aimed to
address. An important component of this is to understand the role aqua-
culture plays in subsistence versus income generation, which will influ-
ence peoples' behavior towards aquaculture development and which
can best be fully understood through the undertaking of comprehensive
socio-economic baseline field studies.

Hence, socially-sound aquaculture development relies on the under-
standing of two fundamental aspects: (A) the conditions that aquacul-
ture operates under and (B) the mechanisms and channels by which
aquaculture affects the social fabric. The latter term encapsulates the so-
cial context-specific setting in a particular ecosystem with its respective
people and their attributes, e.g. knowledge holders, right holders, access
to power holders, gender and institutions, among others. These framing
conditions influence how aquaculture is likely to develop and how cer-
tain impacts are likely to occur. Among the framing conditions, we note
that the systematic description of the social and cultural elements rele-
vant to sustainable aquaculture development is still in its infancy.

The lack of functioning systems for description of various social di-
mensions for sustainable management has surfaced prominently in
the current debate on new forms of marine spatial planning. Although
international maritime policies (e.g. Canadian Oceans Act, the EU
Water Framework and Marine Strategy Directives, to name but a few)
include components like: 1) a knowledge-based approach for decision
making, and 2) an ecosystem-based approach for integrative manage-
ment, the approaches are mostly environmentally-orientated, and
poorly recognize the social functions of nature and its natural resources.
Making nature a commodity remains a moral problem even in a market-
driven economy (McCay, 1998). Questions on who decides what and
when as well as ownership issues remain unanswered yet have impor-
tant implications for natural resource user behaviour. For instance for
the latter, the large-scale aquaculture developments in Norway have
triggered a debate on who decides on the future of the sea and what
criteria are used to take such decisions. How to prioritise different stake-
holders' views and concerns in aquaculture policy development is
unclear. The framework presented herein offers a solution and way for-
ward to governments around the world on what information is required
and linkages that need to be considered as part of decision-making.

Unresolved issues of which stakeholders are involved in the consent
procedure, their role and their relative influence is also crucial to resolve
for bridging the people-policy gap. These findings are underlined by the
experiences made with shellfish cultivation in several places within the
regional scope of the Northeast Atlantic of the International Council for
the Exploration of the Sea (ICES) member countries (see also recent
ICES reports of the WGMASC, WGAQUA and SGSA). Social dimensions
in aquaculture operations can be difficult to capture, e.g. emotional
ownership of the sea/coastal area by local residents/stakeholders and
the social and cultural values that drive this ownership. However, the
identification and recognition of stakeholders and their supporting
values are not included in the decision-making process (ICES, 2011).
Furthermore, keeping all stakeholders in agreement — leading to the
“contracting costs” (the cost, not necessarily in money, of getting a
group of people to agree on an issue) that make it so difficult to enact
major institutional change that affects natural resources and their use
(McCay, 1998).

The application of the presented analytical framework is a way for
policy-makers and stakeholders to visualize the complex sets of infor-
mation, and thus support a more advanced understanding of the role
people play in the overall design, development, operation and outcome
of aquaculture operations. The identification and monitoring of feed-
backs between planning and policy procedures and social outcomes
throughout the aquaculture development process is a timely endeavour
and high on political agendas worldwide given the interest in aquacul-
ture for contributing to achieve food security, income and livelihoods.

1.7. Recommendations for bridging the people-policy gap

The people-policy gap can lead to a disconnect between flows of
benefits and intended beneficiaries, uneven distribution and generation
of ecosystem services at multiple scales, and detrimental effects on
health and food security, all of which can have negative repercussions
on human communities and ecosystems. These, in turn, affect the over-
all sustainability of aquaculture development. To avoid this, particular
attention is needed with respect to:

Equal consideration of ecological, social and economic issues in aqua-
culture policy-making that supports management choices that are
practical and implementable.

Pre-emptive identification of likely social impacts of aquaculture
operations (using appropriate system boundaries) before any
attempts are made to introduce aquaculture so that proactive steps
can be taken to avoid negative consequences to the environment,
people, their livelihoods and associated businesses.

Integration of people- and context-specific social framing conditions
into planning and policy review so that resultant management mea-
sures are more likely to add value to a particular socio-economic
and ecosystem.

Addressing the social disconnect between global consumption and
production via stakeholder participation and continuous transdisci-
plinary dialogues.

Encouragement of creative combinations of theories and methods
widely applicable to assess and interpret the social dimensions of
aquaculture in multiple contexts.

2. Conclusions

Major drawbacks to the further sustainable expansion of the aqua-
culture sector that need to be overcome include disciplinary and sector-
al barriers which are complex (conceptually as well as logistically),
costly, and time-consuming. The continued pursuit of individual lines
of investigation is likely to fail. The described framework helps to visu-
alise the benefits associated with the integrated approach developed
herein. Many aquaculture developments can be outright social failures
due to a lack of effective stakeholder participation and/or understanding
of how people's activities influence ecosystems which if understood
could for example address negative concerns like poaching. Equally,
aquaculture can have negative impacts on economic and environmental
characteristics of an ecosystem. Thus, taking account of these different
dimensions and linking to others, such as political and governance fac-
tors, can be advantageous in development of context-appropriate
management.

The application of the analytical framework presented will enable a
more informed understanding and assessment of the multiple dimen-
sions related to aquaculture development, implementation and opera-
tion. Steps to increase understanding of this complexity will enable
bridging of the people-policy gap and lay the foundations for sustain-
able aquaculture development to continue and to fulfil its important
role worldwide in decades to come. This novel framework could act as
the catalyst required to start the ‘policy revolution’ through including
people in decision-making about aquaculture development and thus
closing the current people-policy gap and enabling aquaculture to
help addressing the global societal issues of food insecurity.
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