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3. Programme summary 

The Western Pacific Ocean including the Coral Triangle produces around 50% of the 4.3 million tonnes 
of global annual tuna catch. Oceanic tunas such as yellowfin (Thunnus albacares), bigeye (T. obesus) and 
skipjack (Katsuwomis pelamis) are caught by a range of fishing methods employed by thousands of small 
boats in domestic waters, as well as a 275 vessels strong large industrial distant water fleet operating 
throughout the region. The sustainability of these fisheries is increasingly questioned and draws attention 
to complex ecological, social and economic trade-offs between the three species and their fisheries. All 
fishing nations are increasing their effort on currently underexploited stocks of skipjack using purse 
seiners on Fish Attraction Devices (FADs), which leads to continued pressure on juvenile yellowfin and 
bigeye tuna – two high valued species as large adults, that are considered overexploited. The problem is 
also one of equity between domestic and distant water fleets. The latter has access to an estimated 60% of 
the region’s tuna catch, while juvenile and skipjack fisheries remain important for local food security and 
economies. There are therefore a series of trade-offs between setting goals for reducing fishing mortality 
of juvenile yellowfin and bigeye tuna while allowing the skipjack fishery to reach its full potential. 

Given the economic importance of the tuna fisheries, sustainable and equitable management is imperative 
to continued regional development. Ensuring that wealth from tuna fishing accruing to the national 
economies of the region are reinvested in sustainable management has proven difficult given the high 
economic stakes of distant water fleets. Innovative arrangements are therefore needed to create incentives 
for both governments and the private sector to reduce fishing pressure on juvenile yellowfin and bigeye 
tuna. To this end a series of innovative approaches to stimulate change in tuna fisheries have emerged in 
the form of market-based governance arrangements. These market-based arrangements include 
sustainable sourcing policies by brands and retailers, the promotion of sustainable consumption through 
third-party certification schemes such as the Marine Stewardship Council (MSC), and fisher-led stock 
allocation schemes. Although these arrangements are in various stages of development in the tuna 
industry (and fisheries more widely) there is little understanding of how these approaches can steer tuna 
fisheries towards sustainable practices and reduced fishing pressure.  

Recognising the innovative nature of these market-based governance arrangements the BESTTuna 
programme explores whether and how they provide adequate incentives to adopt fishing practices that 
reduce pressure on overexploited tuna stocks. In doing so the programme will focus on (1) the ecology 
and fisheries of the three tuna species in their interaction with FADs, (2) the composition, behavior and 
interests of different fishing fleets, (3) the incentive structure and economic and social relations of related 
market actors and (4) the response of state and intergovernmental fisheries management arrangements to 
new market-based mechanisms. By addressing these questions the BESTTuna programme will contribute 
to a wider understanding of how to combine state, market and resource dimensions in the governance of 
tuna as a complex socio-ecological system. Through this it will assist in formulating innovative incentive-
based management arrangements in collaboration with a range of tuna related stakeholders from industry, 
government, NGO’s and academia from the region. Many of these have been consulted during the 
proposal development and are part of an active network the research can draw on (societal panel). 

The BESTTuna programme will run for five years and is divided into six subprojects. In the first sub-
project, two PhDs will investigate habitat choice of juvenile tuna in relation to local ecosystem 
productivity, and the socio-technical relationship with fishing strategies and tactics related to FADs. The 
second sub-project focuses on the interaction between state and market-based fisheries governance 
arrangements from local to international levels. Three PhDs will analyse and model the capacity of 
government and inter-governmental scientific and regulatory regimes to adaptively manage tuna fisheries 
given trade-offs between access rights and market demand for sustainable fishing practices. In the third 
sub-project a further two PhDs analyse the incentive structures for fishers targeting juvenile tuna for 
domestic and international canned markets, and how they are influenced by ‘upstream’ chain actors in the 
global canned tuna value chain. The fourth sub-project examines the possibility for novel market-based 
governance approaches in tuna fisheries. Two PhDs and a Postdoc will review and model the different 
institutional and financial design of alternative resource settings and assess the relevance of these designs 
for tuna fisheries. The final sub-project explores the cross-cutting issue of new informational challenges 
across the various governance arrangements. Finally, the various sub-projects will be brought together and 
further theorized by a Postdoc drawing on the inter-disciplinary inputs from the other areas of 
investigation.  
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4. Detailed programme description  

Background/history  

Overexploitation of marine resources is a global problem that manifests itself in various regions of the 
world. The coral triangle, predominantly made up of the territorial waters of Indonesia and the 
Philippines, and the Western Pacific Ocean is a global biodiversity hotspot as well as a major fishing area 
for many of the world’s tuna such as yellowfin (Thunnus albacares), bigeye (T. obesus) and skipjack 
(Katsuwomis pelamis). In the Western Pacific region these tuna are predominantly caught by the 275 
industrial vessels from Japan, Taiwan, Korea, US, Spain and France (Majkowski 2007; Miyake et al. 
2010a). The tuna fishery in the coral triangle is made up of purse seiners, longliners, and pole-and-line 
fleets ranging from small wooden boats to large industrial vessels operating out of many ports in 
Indonesia and the Philippines.1 The sustainability of fishing activities of especially purse seine fleets of 
tuna fisheries is widely questioned, particularly as they impact juvenile stocks of yellowfin and bigeye tuna 
- two species which are now considered overfished (Langley et al. 2008). Given the global economic 
importance of these fisheries and their processing industries, their importance to the local communities 
and countries of this region (Barclay and Cartwright 2007b), and the current overfishing, sustainable and 
equitable management is imperative to continued regional development. 

Yellowfin and bigeye tuna – both slow growing, long-lived and large species - have been (over)exploited 
by industrial fleets. These catch mature fish for the high value fresh fish markets and juvenile fish as 
bycatch when targeting skipjack tuna – a small and fast growing species that can withstand high fishing 
pressure - using Fish Aggregation Devices (FADs) both in the open ocean and in the exclusive economic 
zones (EEZs) and archipelagic waters of the Philippines and Indonesia. The pressure exerted on juvenile 
yellowfin and bigeye tuna in the skipjack fisheries is believed to have a negative effect on adult stock sizes 
and is widely recommended to be reduced (Hallier and Gaertner 2008a). However, skipjack fisheries, 
which make up the majority of canned tuna in world markets, are regarded as underexploited  and many 
nations are increasing their capacity to exploit this fishery (Langley et al. 2008). There are therefore, a 
series of trade-offs between setting goals for reducing fishing mortality of juvenile yellowfin and bigeye 
tuna while allowing the skipjack fishery to reach its full potential, as well as allocation issues between 
different fisheries fishing on different stages of the same species (Langley et al. 2009). The problem is also 
a question of equity and benefit sharing. Distant water fleets, made up predominantly of large purse 
seiners, have access to an estimated 60% of the regions tuna catch (Havice 2010).2 At the same time, 
juvenile and skipjack fisheries are also important for local fisheries (artisanal and small purse seiners) and 
economies, for food security of coastal communities throughout the coral triangle and as bait fisheries for 
open ocean tuna fisheries (Barclay 2010). Innovating fishing methods to eliminate juvenile catches on 
FADs would therefore disproportionately affect small and medium purse seiners and potentially raise 
food security issues. 

To overcome these challenges and reduce pressure on juvenile tuna in the Coral Triangle and Western 
Pacific innovative arrangements are needed which create incentives for reducing the use of FADs and 
distribute benefits more evenly, while allowing continued access for fishers in coastal waters. 
Governments and intergovernmental organizations, such as the Regional Fishery Management 
Organizations (RFMOs), are key actors in establishing fisheries arrangements.  But currently they focus on 
access rights for distant water fleets to fish in domestic (demarcated by EEZs) and international waters, 
rather than redistributing benefits between member states and investing in sustainable management 
(Barclay, 2007, Langley 2009, Havice 2010). Through access agreements with foreign owned fleets, 
countries with territorial waters in the Coral Triangle only capture between 2% and 8% of the total value 
(and between 0.1% and 37% of GDP ) of the estimated US$3 billion generated by tuna fisheries (Barclay 
and Cartwright 2007a; Havice 2010). As a result the coral triangle countries do not receive an equitable 
share in the wealth of these fish, which has also translated into ongoing financial shortfalls in sustainable 
fisheries management (Clifton 2009). Focusing on lucrative global trade flows, the question is whether 

                                                      
1 e.g. General Santos, Philippines; Benoa, Bali; Muara Baru, Jakarkta; Bitung, North Sulawesi; Bone, South Sulawesi; Bungus, Padang, North 
Sumatra Kupang, Nusa Tenggara, Timur 

2 The remainder is caught by the Philippines (14%), Indonesia (13%), Papua New Guinea (10%) and Others (Fiji, Solomon Islands etc.) 
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new market-based governance arrangements may (better) facilitate benefit sharing from global markets to 
regional and local actors involved in tuna management. 

A series of innovative approaches to private or market-led fisheries governance have emerged under what 
is popularly referred to as the ‘sustainable seafood movement’ (Iles, 2007, Bush, 2010). Through public-
private partnerships industry and civil society actors are currently developing strategies for  

(1) promoting sustainable sourcing strategies for tuna canning brands,  
(2) stimulating sustainable sourcing policies of retailers, and 
(3) promoting sustainable consumption practices through third-party certification schemes such as 

the Marine Stewardship Council (MSC).3  

Alternative market-based approaches to create incentives for innovative fisheries management similar to 
other resource sectors are also currently being debated. These include innovations for reduced juvenile by-
catch (such as funds to reward crews or vessels with least juvenile catch), cap-and-trade (e.g the Vessel 
Day Scheme already established in the PNA countries) or credit schemes, and/or tax systems to promote 
reduced catches of juvenile tunas.4 For instance in the Western Pacific Island Countries, Parties to the 
Nauru Agreement (PNA nations), are well underway with MSC certification of the tuna fisheries in their 
EEZs, licensed to the distant water fleets, as well as developing a brand strategy to reduce the number of 
parties involved in the market chain, in order to increase the revenues accruing to the various nations. In 
the Indonesian and Philippine regions many small local projects aimed at transforming small scale coastal 
tuna fisheries through market incentives are being developed in co-operation with global fish exporters, 
WWF and other nature conservation NGOs that in turn also assist national governments in developing 
national fisheries management plans. The aim is to prepare these fisheries to be eligible for MSC 
certification. Understanding how these market-based approaches function and interact (also with 
conventional government arrangements), as well as understanding the short, medium and long term 
economic consequences for financial flows and rewards, can provide a basis for moving towards more 
sustainable and equitable fisheries at a range of scales: from individual fishers and fishing associations, to 
countries and the Western Pacific region as a whole. Research is needed to address questions around 
whether these market-led initiatives provide adequate incentives to adopt fishing practices that reduce 
pressure on yellowfin and bigeye tuna stocks, as well as how benefits in global value chains can be more 
equitably distributed to encourage sustainable practices. Addressing these questions extends our 
understanding of current state-based fisheries management to include the role of the private actors and 
economic mechanisms in global tuna markets. 

Incentivizing the management of juvenile tuna fisheries in the Coral Triangle and Western Pacific region 
will require an improved understanding of:  

• The fishery on and ecology of yellowfin and bigeye tuna and their relation with FADs,  
• The composition, behavior and interests of different fishing fleets, markets and related market 

actors (including fishers, canneries, retailers, consumers) 
• The functioning of existing state and intergovernmental (RFMOs) fisheries management 

arrangements in the region and their relation to market based mechanisms.  

Understanding the complex socio-ecological dimensions of governance, market and resource linkages is 
essential to formulate innovative incentive-based management arrangements; and this requires multi-
sector and interdisciplinary scientific collaboration. Such collaboration enables us to design sustainable 
and equitable management of these tuna fisheries over a range of countries, fleets and habitats. 

 

 

                                                      
3 Brand strategies include both individual companies such as Sustunable BV, or through sustainability platforms such as the Institute for 
Sustainable Seafood (ISSF), whose five whose private sector members control 75% of global canned tuna flows. Retailers are targeted because 
they sell 50% of their tuna under their own private labels. The MSC is preparing to certify a part of the tuna from the Western pacific in 2011, 
representing 15% of world tuna production. 

4 Based on the results of the INREF funded Tuna Think Tank in partnership with WWF International. For details on the results of the Tuna 
Think Tank see  http://assets.panda.org/downloads/tuna_think_tank_report.pdf  
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Justification, relevance of the programme for international development issues 

Tuna fisheries are an vital source of income and protein for the countries of the Coral Triangle and 
Western Pacific. Wealth creation, and thereby coastal development, for many countries in this region are 
dependent on the on-going health of tuna stocks. But global tuna fishery resources, fisheries and markets 
are an already fully expanded pie for which competition among its consumers is still growing rapidly 
(Miyake et al 2010). As indicated earlier the most urgent issue is how to manage and allocate tuna 
resources among fisheries, species, products (e.g. sashimi vs. canned) and nations in a strongly globalized 
market with increasing concentration of capital into a small number of operators in the market chain from 
vessels to retailers.  

There are clear jurisdictional tensions between coastal states wishing to consolidate their sovereign control 
over their own EEZs and demands for equitable access of high seas areas, including a capacity freeze by 
distant water fishing nations, to be managed through regional RFMOs (Langley et al. 2009). It is estimated 
that these fleets have increased their effort around FADs within EEZs by 40%, while fishing effort within 
international waters has remained relatively constant (Miyake et al 2010). Competition between coastal and 
industrial fisheries affects local economies and the food security of coastal communities and bait fisheries 
for high seas tuna fisheries (Barclay 2010). Fast developing small-scale coastal fisheries therefore 
increasingly compete with large-scale fisheries. Domestic fisheries in Indonesia and the Philippines may 
account for a quarter of the skipjack and yellowfin catch, and a half of the bigeye catch from the region. In 
the Philippines it is estimated that 54% of their total catch may consist of juveniles, taken predominantly 
by small purse seiners (see Ingles and Pet Soede 2010). Innovating fishing methods to eliminate juvenile 
catches or reduce by-catch associated with FADs may therefore disproportionately affect small and 
medium purse seiners and potentially raise food security issues. Promoting more selective coastal fisheries 
on adult specimen will increase pressure on these life-stages substantially while both yellowfin and bigeye 
already are (close to) overfished. 

The continued pressure of coastal states to further expand the fisheries in the region to accommodate 
their development goals and provide access to legitimate new entrants to the fishery, with existing distant 
water fleets that want to maintain their current share in the fishery, could lead to a potential gridlock 
within the WCPFC. The development of new access arrangements in combination with certification in the 
PNA countries appears to be a promising means of promoting management measures that could 
significantly reduce overfishing on yellowfin and bigeye. But because of the assumed exchange of adults 
and juveniles throughout the region, the increased investment of domestic (juvenile) tuna fisheries in 
Indonesia and the Philippines could eliminate any benefits from these measures. Though the extent of this 
exchange is not well understood (Sibert and Hampton 2003), investments in good conservation and 
management practices and development of incentives to reduce by-catch or catch of juveniles in the 
Philippines and Indonesia could pay off over much wider geographies then their own waters, and promote 
better fishing practices in the whole Coral Triangle and Western Pacific region.  

The various competing claims around tuna in the region already indicate that any discussion around tuna 
fisheries should reflect the “preferences and power” of those wanting access rights (Jack et al. 2008). If 
left to the market it is possible that those with the financial resources would be able to capture greater 
control of tuna stocks, perhaps to the detriment of coastal artisanal fishers. But there is also a possibility 
that new incentivized forms of governance could help nations renegotiate improved access to (revenues 
from) stocks; a policy stance common to most if not all island states (Parris 2010). This reflects a number 
of studies that show that  macro-economic governance of the tuna industry in the Western Pacific has 
until now led to considerable social change, but with large structural challenges to improving economic 
returns and social well-being to groups dependent on and related to tuna fisheries (Barclay, 2010). Under 
such conditions it is poignant to consider how welfare and well-being issues in the fisheries can be dealt 
with through a wider set of state and market governance arrangements. 

Impetus for sustainable management in the private sector is also hindered by increased competition, rising 
operational costs and increased regulatory measures which have meant that purse-seine fisheries remain 
the only remaining profitable distant water tuna fisheries (Miyake et al. 2010). Within the wider tuna value 
chain tuna markets are not vertically integrated, and as prices are consumer driven (especially with canned 
markets), each player will focus on increasing their own efficiencies with limited incentives to provide for 
ecological or social sustainability (Sustunable, pers. comm.). Using market mechanisms to solve 
environmental problems is questionable when those problems are themselves caused by market-driven 
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expansion. Increasing control and investment in domestic fisheries may prove more lucrative for island 
states if they could renegotiate access agreements, increase fees or taxes on investors, improve 
administration, or look for alternative negotiation models (Barclay and Cartwright 2007b). The problem, 
from the perspective of sustainability, is that all of these alternatives are based on an – unfounded – 
assumption that states and the industry will reinvest in management. None look to what changes can be 
made to create necessary incentives for more sustainable fishing practices by the state in combination with 
the raft of new market mechanisms that are either in place or are being developed. Balancing the 
economic interest of distant water fishing nations with those of coastal states is a necessary step in the 
development of sustainable fisheries.  Understanding the complex development trade-offs of state and 
market forms of tuna governance in the Coral Triangle and Western Pacific therefore holds significant 
relevance for fisheries management other parts of the world.  

 

Objectives (short and long term objectives)  

Long term objective:  

1. The sustainable governance and management of global tuna fisheries and related marine resource use, 
in particular in the Coral Triangle and the Western Pacific.  

2. A central position for Wageningen University as a global knowledge and expertise center on tuna-
related sustainable marine ecosystem and living resources management. 

Programme objectives:  

1. Understand the complex social-ecological interactions in tuna fisheries, an assessment of optimized 
(existing and future) sustainable and equitable tuna fisheries, and a design of effective and equitable 
governance arrangements to achieve sustainable tuna management in the Coral Triangle and Western 
Pacific. 

2. An effective global long-term science-governance network for sustainable tuna fisheries in the Coral 
Triangle and Western Pacific, which generates, disseminates and uses knowledge on tuna ecology, 
tuna fisheries behavior, and tuna fisheries management and governance. 

Sub objective 1 (2 Postdocs): The development of new theoretical insights and conceptualizations of 
governing complex adaptive social-ecological systems, with special emphasis on cross-scale state-based, 
global value chain, and market-based governance arrangements for tuna management. 

Sub-objective 2 (2 PhDs – 6 MSc): Increased understanding and knowledge of tuna juvenile ecology 
and fisheries in relation to Fish Aggregating Devices in the Coral Triangle and the Western Pacific. 

Sub-objective 3 (3PhDs – 9 MSc): Understand and assess the working, effectiveness and equity of 
existing global market-based brand and retail strategies and third party certification for the sustainable 
management of tuna fisheries in the Coral Triangle and the Western Pacific. 

Sub-objective 4 (2PhDs – 6 MSc): Understand and assess the effectiveness and distributional 
consequences of multi-level state based tuna governance arrangements in the Coral Triangle and the 
Western Pacific. 

Sub-objective 5 (2 PhD – 6 MSc): Understand innovative market-based approaches in natural resource 
governance, including certification, cap-and-trade, credit systems and taxation, and apply that in designing 
new incentivized governance arrangements for sustainable tuna fishing practices in the Coral Triangle and 
the Western Pacific. 

Sub-objective 6 (1 PhD – 3 MSc): Review, assess and design (new) information-based tools, methods, 
systems and strategies for sustainable tuna governance in the Coral Triangle and the Western Pacific. 

 

Conceptual framework 

The conceptual framework for the BESTTuna project is based on the adaptive governance of complex 
social ecological systems. The study of complex adaptive systems sits at the heart of the Wageningen 
Approach, and identified as an IPOP Emerging Science Theme published in June 2011 (Bregt et al. 2011). 
Complex adaptive systems was selected as it offers a concept for modeling, exploring, analyzing and 
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understanding ‘structural coupling’ between a range of social, political, economic and ecological 
dimensions (Liu  et al. 2007), the IPOP theme also identifies complex adaptive systems as providing rich 
territory for interdisciplinary research by, for instance, linking more grounded theorizing in the social 
sciences with a wider processes and models of natural and bio-physical phenomena. The BESTTuna 
programme will feed directly into the development of this IPOP theme and the broader scientific 
community working on complex adaptive systems by developing innovative methodologies that transcend 
disciplinary approaches. In doing so, the programme will improve our understanding of tuna fisheries as a 
complex trans-boundary natural resource system, that will provide relevant conceptual insights into the 
governance of other marine and terrestrial resource systems. 

Tuna ecology, fisheries, trade, consumption and management are representative of what Liu et al (2007) 
term a complex ‘coupled’ human and natural system. Through the study of the interaction of the basic 
elements of this system (comprised of tuna stocks, fishers, traders, policy makers) and their adaptation to 
changes, the BESTTuna programme aims to understand how different governance arrangements can steer 
the system towards more resilient states. To examine the complex dimensions of governing sustainable 
and equitable tuna fisheries we draw together current thinking on complex adaptive social-ecological 
systems and adaptive governance with literature on state, market and value chain-based governance. Few 
links have been made with complex social-ecological systems, which fall broadly under the resilience or 
‘new ecology’ paradigm (Berkes 1998), and the economic complexity of global markets (e.g. Urry 2003). 
Bringing these two areas of scholarship together will open up new insights into fundamental questions of 
governing complex systems, including the design of new and existing institutional arrangements, 
equitability, impact on the resource and the new information needs.[1]  

Complex adaptive systems provide an integrative theory for understanding coupled social-ecological 
systems. ‘Complexity’ recognizes how interactions, processes and feedbacks, inhibit or facilitate change 
from one system state to another in both ecological and social terms (Adger et al. 2005; Folke 2006). 
Adaptation refers to (anticipated) change of individual system components in order to correct or mitigate 
an unwanted change in the system states. Adaptation and anticipation require mechanisms that enable 
reasoning and decision making in situations of incomplete knowledge and based on expected outcomes. 
Both require information about the historic state of the systems and a learning mechanism (Folke 2006). It 
is these attributes that make behaviour at system level intricate and difficult to understand, let alone to 
predict (Holland 1992). Ecologists have largely focused on the robustness of systems to ‘buffer’ 
themselves from shock and disturbance or adaptively realign themselves into different states (Folke 2006). 
Social resilience has been described as the capacity of humans – either individual or communities – to 
withstand or adapt to external shocks from wider economic, political or cultural perturbations (Adger et 
al. 2005). Folke et al (1998) demonstrate, through an analysis of natural resource management practices, 
that the social and the ecological mutually constitute each other through processes of interaction. Change 
is an inherent property of this interaction from which new patterns emerge across different spatial and 
temporal scales (Gibson et al. 2000). This two-way interaction requires a breakdown of the distinction 
between the two domains. In doing so the concept of resilience not only highlights the impact of human 
activities on ecosystems, and vice-versa, but also what interactions can be exploited to for normatively 
defined transformation and innovation. 

Adaptive governance focuses on the extent to which properties of complex systems, such as diverse sets 
of institutions, emerging from the dialectical interaction of actors, reflect normative decisions and shape 
future social-ecological dynamics(Lebel and Anderies 2006). The challenge then becomes to 
institutionalize the ‘adaptive capacity’ within a social-ecological system by supporting collaboration, 
pluralism and linkages between multiple types of stakeholders, diversity of interests represented, multiple 
perspectives on the problem domain, and connections across multiple scales and levels (Armitage et al. 
2008). Analytically we are then left with questions around the design of complex governance systems and 
conversely the ‘governability’ of a social-ecological system (Chuenpagdee and Kooiman 2008). Most of 
governance literature that deals with such questions have focused on (social) learning processes in 
collaborative or ‘co’-management between the state and resource users (Armitage et al. 2008). However, to 

                                                      
[1] By bringing together resilience and social-ecological systems with market and value chain approaches the project 
builds directly on the interdisciplinary approaches developed through the INREF funded RESCOPAR project.   
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refine our understanding of governing complex social-ecological systems broader processes of social 
interaction, within different institutional settings, also need to be taken into account; especially when the 
resource in question, like tuna, is trans-boundary in terms of migration, fishing effort and trade. This 
opens analytical space for the design of new (and perhaps hybrid) state, market or societal institutional 
arrangements across scales.  

  

Figure 1. Analytical framework of innovative governance arrangements for  
tuna fisheries in the Coral Triangle 

Our analysis therefore focuses on adaptive governance arrangements and their capacity to steer complex 
social-ecological systems related to tuna fisheries by focusing on existing state and value chain 
arrangements as well as new market based approaches, and importantly, interactions both within and 
between these arrangements. First, an analysis on government and inter-governmental regimes over tuna 
fisheries will be investigated focusing on the trade-offs between access rights and conservation, and how 
these trade-offs influence structure and effectiveness of international (political and scientific) regime 
formation. Second, we will analyse existing value chain governance approaches to understand what 
enables or constrains participation of fishers using different gears to target different species of tuna in 
domestic and international markets, the power and control of ‘upstream’ over ‘downstream’ chain actors, 
the incentive structures and the distribution of value as tuna move from between globally linked sites of 
production and consumption. Finally, we will undertake a formative analysis of potential market-based 
approaches to tuna governance (such as tuna credits, taxes and profit sharing), by reviewing and modeling 
the institutional and financial design in alternative resource settings, and assessing their relevance for 
governing tuna in the coral triangle. 

The Western Pacific and Coral Triangle tuna fishery is interpreted as a complex socio-ecological system, in 
need of governance. Figure 1 illustrates the different elements that can be distinguished in analyzing this 
system in the Coral Triangle. First, the socio-ecological system will be studied from the perspective of 
habitat choice of juvenile tuna in relation to local ecosystem productivity, and the socio-technical 
relationship with fishing strategies and tactics related to FAD’s that restructure those habitats. FAD’s are 
highly efficient fisheries implements and are, partly because of that, considered as detrimental to the 
resource (Fréon and Dagorn 2000b; Hughes et al. 2005). This systems perspective will then be extended 
by linking understandings of state interactions with market-based approaches to natural resource 
management, at various levels and scales (the three 'vertical' pillars in Figure 1). Fundamental questions 
will be asked about the capacity of government and inter-governmental scientific and regulatory regimes 
to adaptively manage tuna fisheries given the trade-offs between access rights, market demands for tuna 
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species, sizes and sustainable use and managing reduction of fishing effort (see Costanza et al. 1999; 
Jentoft and Chuenpagdee 2009). This is followed by an analysis of the little understood area of adaptive 
governance through market-based arrangements and their interaction with the state. Questions here 
emerge around the institutional and incentive structure of different value chain actors targeting juvenile 
tuna in domestic and international markets, the power and control of ‘upstream’ over ‘downstream’ chain 
actors, incentive structures, and the distribution of value as tuna move between globally linked sites of 
production and consumption (Oosterveer 2007; Bolwig et al. 2010). The third pillar is on formative (i.e. 
new) market-based governance approaches: their potential in steering tuna fisheries towards desired states 
of resource use will be assessed by reviewing and modeling the institutional and financial design in 
alternative resource settings (Engel et al. 2008). A cross-cutting issue will be the requirements for fisheries 
and governance information at multiple scales in this complex adaptive system, for continuing adaptive 
(state and market based) governance arrangements for sustainable tuna fisheries in the Coral Triangle. 
These various elements of the socio-ecological system are brought together and further theorized upon 
(by a Postdoc) drawing on the inter-disciplinary inputs from the other areas of investigation.  

 

Research activities (number of PhD students, short description of topics for PhD 

projects, post-doc research, number of MSc students) 

The sub-projects consist of one to three PhDs co-supervised by two chair groups and a supervisor from 
the region (Table 1). This structure is designed to enable interdisciplinary interaction at the day-to-day 
PhD level. Integration at the programme level will be the focus of the Postdoc and the programme 
coordinators (see Annex 3 for a short description of the intended projects).  

Sub-project 1 - Theoretical approaches to the governance of complex adaptive systems 

Tuna fisheries represent a complex resource management system that provides an opportunity to extend 
our understanding of the adaptive governance of social ecological systems. Current knowledge on the 
interactions on the ecology of tuna, their exploitation by a range of fishing gears and the influence of state 
management and global markets is highly dispersed between a range of scientific disciplines. There is 
therefore a clear and relevant challenge in bringing together this knowledge into a coherent theoretical 
framework. Adaptive governance is used as an overarching concept to elaborate on the linkages between 
social, political, economic and ecological processes. The two Postdoc projects are therefore designed to 
develop new theoretical insights and conceptualizations of governing complex adaptive social-ecological 
systems, with special emphasis on cross-scale state-based, global value chain, and market-based 
arrangements in the marine resources use domain. The results of this sub-project will make a significant 
contribution to the management of trans-boundary fisheries in general, as well as other complex marine 
and terrestrial resource systems. 

Postdoc 1a – Integrating innovative tuna governance as a complex social–ecological system 

The more fundamental and integrative questions of this programme focus on new conceptualization of 
innovative governance arrangements in complex social-ecological systems. Results from the PhD projects 
will contribute to developing these concepts. The Postdoc will be responsible for integrating these results 
and coordinating theoretical development at the programme level. The goal of the Postdoc is to 
investigate the complex social-ecological interactions in tuna fisheries and to assess and optimize (existing 
and future) sustainable and equitable tuna governance arrangements, with special emphasis on the 
management of juvenile tuna stocks. The main question addressed by the Postdoc will be whether and 
how state, value chain, and market-based governance arrangements can be complimentary in promoting 
sustainable tuna management and what the integration of these governance arrangements contribute to 
our understanding of the social-ecological complexity of trans-boundary fisheries. 

Postdoc 1b – Incentivizing Sustainable Tuna Management through a Credit System. 

Fisheries governance in the Coral Triangle has not prevented the overexploitation of tropical oceanic tuna 
species, most notably yellowfin and bigeye. Innovation in tuna fisheries management is needed to ensure 
that the growing industry limits pressure on these overexploited tunas and other vulnerable species as 
marlins, turtles and sharks. The proposed research will explore the potential for a credit system to 
incentivize equitable and sustainable tuna fisheries management in Indonesia. Drawing on other resource 
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sectors where environmental credit systems have been used, the research will investigate key components 
of a ‘tuna credit’ system. The question is whether a transformation of existing enforcement-based 
management regulations that limit days-at-sea or catch quota to a credit system based on cap-and-trade 
principles can offer alternative incentives to fishers for improved practices and limit pressure. Limiting by-
catch of overexploited tuna and other pelagic species, leads to more credits to either finance investment in 
sustainable fishing gears, or expand fishing activities on healthy stocks of skipjack tuna. 

 

Table 1. Outline of PhD and Postdoc sub projects (Numbers refer to sub-projects) 

PhD Title WUR 
Research 
Groups 

Partner 
Institution 

Primary 
funding 

1a POSTDOC: Integrating innovative tuna governance 
as a complex social–ecological system 

ENP, AFI WUR INREF/ 
CHED 

1b POSTDOC: Incentivizing Sustainable Tuna 
Management through a Credit System 

ENP, AFI IBP – 
Marielle van 
Riel 

SPIN 
(KNAW) 

2a. Effort allocation of mixed fisheries on tuna’s and 
small pelagics with juvenile tuna by-catch and their 
interaction with FADs 

AFI, 
AEW 

UPV INREF/ 

DOST 

2b. Movement and habitat selection of juvenile tuna in 
relation to FADs and ocean productivity 

AEW, 
AFI 

UPV -  
(IPB?) 

INREF/ 

DOST 

3a. Fisher level decision making in response to retail 
and brand strategies for sustainable tuna 

BEC, 
ENP 

UPM INREF/ 

CHED 

3b. Sustainability and its impact on competition, 
concentration and market dynamics in the tuna 
canning industry. 

BEC WUR - 
Steven Adolf 

Other 

3c. Europeanization of tuna governance through brand 
and retail strategies 

ENP WUR - Alice 
Miller 

Other 

4a. Understanding the influence of environmental 
certification on international cooperation for tuna 
management in the WCPFC 

ENP, 
ENR 

USP INREF 

4b Decentralization of tuna fisheries management in 
Indonesia 

ENP/AFI IPB - 
Zulhamsyah 
Imran 

Indonesian 
govt. 

5a. Exploring innovative market mechanisms for 
incentivized tuna management 

ENP, 
BEC 

UPM INREF/ 
CHEF 

5b. Bio-economic modeling of financial incentives for 
tuna fisheries management 

ENR, AFI IPB INREF 

6. Information systems and needs for state, value 
chain and market-based tuna governance 

AFI, ENP USP INREF 
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Sub-project 2 - Juvenile fisheries and ecology 

A range of fundamental ecological and fisheries problems are associated with the tuna fisheries on Fish 
Aggregating Devices (FADs). While mechanisms are not yet fully understood, tunas are aided by natural 
floating objects to converge on more productive marine habitats (Fréon and Dagorn 2000b). FADs 
modify pelagic ecosystems and may affect behavioral responses of tuna’s by introducing new floating 
habitats. The three oceanic tunas form single species schools, but when attracted to FADs they are part of 
a multispecies fish community. As they have different life histories (longevity, natural mortality), fishing 
has different impacts on their populations. Juvenile yellowfin and bigeye are the bycatch of FAD 
associated fisheries, which creates problems for the other fisheries that target the adults of these species. 
Very little is known about the impacts of the deployment of many FADs in an area, especially when 
anchored as is the case in the fast growing coastal tuna fisheries in Indonesia and the Philippines. FADs 
increase fishing efficiency, but fishers’ strategies in placing them may be directed more by operational 
constraints than by fishers knowledge of tuna behavior in relation to their productive environments. Very 
little is known about distributional effects of local densities of FADs on local fishing success and on 
global populations in relation to juvenile survival. Such effects may be negative as a result of the FADs 
attracting stocks away from more productive zones and reduced juvenile survival due to fishing. FADs 
may also act as a stock enhancement device, through attracting  juveniles away from productive areas, 
while those remaining grow faster and have a higher chance of survival.  

PhD 2a. Effort allocation of mixed fisheries on tuna’s and small pelagics with juvenile tuna by-
catch and their interaction with FAD's 

The study focuses on the small and medium scale fishery strategies and tactics catching tunas on FADs 
and the tuna’s use of space within a grid of FADs in areas with different productivity levels. The main 
questions are: (1) What is the catch composition and catch variability of small purse seiners? (2) How do 
fish behavior, local environmental factors, spatial distribution of FADs, gear use, fishers’ perception of 
stocks and markets and chance processes affect fishers’ decisions? (3) The local spatial and temporal 
observations on small and medium scale FAD fisheries from this study will in addition provide parameters 
to for the modeling the ecological and bio-economic exercises in the programme to scale up processes to 
a regional level to assess impacts of incentivizing sustainable exploitation of tuna stocks.  

PhD 2b. Movement and habitat selection of juvenile tuna in relation to Fish Aggregating Devices 
and ocean productivity 

The objective of this study is to conduct a (agent based) model analysis of the consequences of (anchored) 
FAD use on juvenile tuna populations with a focus on yellowfin and bigeye tuna  (1) in relation to the 
habitat quality (productivity of the environment), (2) densities set on (juvenile) tuna stocks and (3) fishing 
tactics and strategies in utilizing FADs. An analysis is made of what parameters attract juvenile tuna in a 
grid of FAD and their residence time around FAD in relation to habitat quality (productivity). The model 
will be used to study the impact of different densities of FAD on (juvenile) populations as well as on a 
larger fishery to the overall survival rates of juvenile tunas. Lastly, effort allocation and FAD use in 
relation to what will be analysed to predict impacts of incentives and measures on the wider ecosystem 
and tuna populations.  

Sub-project 3 - Value chain governance arrangements 

Global value chains are increasingly being used as sites of environmental governance, by linking 
consumers and producers together in global space. Consumers play an important role in steering market, 
which can lead producers to change their practices in response to changing demand. However, so called 
‘ethical’ consumerism is facilitated by a range of market based tools including certification schemes such 
as the MSC, but also a range of retailer and brand strategies such as those adopted by the canneries 
associated with ISSF, or companies such as Pacifical and Fish4Ever. Together these market based tools 
comprise a value chain governance arrangements which are expanding their influence in tuna fisheries in 
the Coral Triangle and Western Pacific. While attention has been given to the potential benefits of these 
value chain arrangements on the tuna in the region, there is a poor understanding of which fishers will be 
enrolled in these schemes, and whether and how they will change their practices. In particular, little is 
known about how these mechanisms will set fishers on a path to continual improvement of reducing by-
catch, or reducing capacity and effort on juvenile bigeye and yellowfin tuna stocks across the Coral 



13 
 

Triangle and Western Pacific. Furthermore, there is little empirical evidence of how these value chain 
mechanisms will influence the distribution of market power between fishers, brands and retailers in the 
highly dynamic global canned tuna market. 

PhD 3a.  Fisher level decision making in response to retail and brand strategies for sustainable 
tuna 

This sub-project will investigate the potential of brand and retail strategies as well as third party 
certification in enhancing sustainable tuna management. Empirically, the project will focus on existing 
brand strategies (such as the members of ISSF, as well as other sustainability brands such as Fishes,  
Pacifical and Seafood Savers.). Retailer strategies in Europe will be investigated from a similar perspective; 
with a focus on their use of third party certification such as MSC as well as business-to-business 
arrangements in steering towards equitably incentivizing reduced by catch of yellow fin and big eye tuna. 
The main questions will be: (1) What are existing social and economic practices in each of these 
governance mechanisms? (2) To what the extent are different risk management strategies adopted by 
actors along the global tuna value chain? (3) Furthermore, how do these mechanisms as new 
environmental regulatory networks incentivize fishers and other chain actors to upgrade their production? 

PhD 3b. Sustainability and its impact on competition, concentration and market dynamics in the 
tuna canning industry. 

This PhD project investigates the dynamics of the worldwide tuna canning industry, with a focus on the 
effects of certification and introduction of management models for sustainable fishing practices that are 
developed in order to safeguard the existing stock of tuna for the canning industry. The investigation will 
concentrate on the main production area and species where the bulk of the raw material for the world 
canning industry is produced: skipjack caught in the Western Pacific. Other species (yellowfin, bigeye and 
to a lesser extend bluefin) will form part of the investigation as far as they support the insight on how 
competition, concentration and the market dynamics within the vertical market chain are affected by the 
introduction of  sustainable fishing practices.  

PhD 3c. Europeanization of tuna governance through brand and retail strategies 

This PhD project addresses the gap in knowledge related to market-led governance strategies for the 
sustainable production of canned tuna imported to Europe – the largest canned tuna market in the world. 
More specifically the research will address the emergence of private regulation of tuna in Europe vis-à-vis 
the role of the EU one the one hand enabling private regulation, while at the same time centralizing 
control over standardization of food sustainability. This project is therefore interested in elaborating the 
role of ‘hybridized’ forms of environmental regulation in Europe and the implications of exporting such 
modes of governance to fish producing regions such as the Coral Triangle and Western Pacific - a region 
already under European influence through preferential trade agreements and economic partnership 
agreements, in addition to European investment in value chain regulation by retailers, brands and third 
party certification. The study will be guided by questions that explore retail and brand strategies in Europe 
for sustainable tuna and how they are influenced by EU regulation, the CSR policies of European 
supermarkets and how their definitions of sustainability inform purchasing practices for their private labels, 
the influence of MSC certification on wider EU discussion over environmental standards and labelling, and 
finally, the extent to which ‘hybridised’ forms of public-private value chain arrangements are apparent over 
European led tuna governance in the Western Pacific. 

Sub-project 4 - State governance arrangements 

It is commonly perceived that the state arrangements for tuna management have been made ineffective 
through a combination of competing economic and political interests. In the Coral Triangle and Western 
Pacific Tuna these interests include aspirations for the expansion of domestic fleets, tensions between 
central and decentralized control over fishery resources and inconsistencies in enforcement between high 
sea and EEZs under regional fisheries agreements like the WCPFC. At the same time, the national and 
international management of tuna fisheries is being stimulated by value chain governance mechanisms 
such as MSC certification, which has led to the formation of new coalitions between countries in the case 
of the PNA countries, as well as stimulated investment by the Indonesian government in a national 
fisheries improvement plan. The PhDs under this sub-project are therefore interested in exploring the 
shifting role of nation states in in the Coral Triangle and Western Pacific in responding to value chain and 
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other market based governance arrangements. In doing so we contribute to a wider understanding of how 
states can reconcile the challenges of domestic regulation with global forms of environmental governance. 

PhD 4a. Understanding the influence of environmental certification on international cooperation 
for tuna management in the WCPFC 

This sub-project will analyse the potential for ‘hybrid’ regulatory networks (i.e. cooperation between states 
and private actors) to sustainably manage trans-boundary tuna stocks in the Coral Triangle. The project 
seeks to address the following research questions: (1) What are the key former and existing international 
fishing and trade treaties, and how have these structured the management of access and effort to tuna in 
PNA countries? (2) What is the potential impact of certification on the stability of international 
agreements between PNA countries for tuna management? (3) What is the potential impact of existing 
treaties on the stability of international agreements between PNA countries for tuna management? and (4) 
What implications might close cooperation between PNA countries in tuna management have on the 
overall structure and functioning of the WCPFC? 

PhD 4b. Decentralization of tuna fisheries management in Indonesia 

This research project explores the challenges of tuna fisheries management under decentralisation policies 
and private initiatives in Indonesia and the extent to which decentralized governments, civil society and 
private sector involvement can facilitate successful reform in the development of a coherent national 
fisheries management plan for the country. The key questions addressed in the project include (1) How 
has decentralisation been taken up as a policy reform in tuna fisheries and what effect has this had on 
(sustainable) tuna fishing and industry practices? (2) What trade-offs exist over economic development and 
sustainable management in tuna fisheries under conditions of decentralisation and private governance 
initiatives? (3) How are local governments, civil society and the private-sector able to contribute to the 
development of national fisheries management? 

Sub project 5 - New market-based governance arrangements 

In addition to existing value chain and state based arrangements, there are a number of market-based 
governance arrangements in other fisheries and resource sectors that are relevant for tuna in the Coral 
Triangle and Western Pacific. Market-based governance for fisheries include mechanisms that financially 
reward or ‘incentivize’ resource users for improving their fishing practices (see Grafton et al. 2006); either 
by reducing pressure on vulnerable yellowfin and bigeye tuna stocks, or reducing the high by-catch rates 
of, amongst other species, juveniles of these tunas around FADs. A common examples of such systems 
for fisheries include individual transferable quotas (ITQs), but such a system is not deemed viable in the 
case of tuna due to the lack of surveillance capacity and the highly migratory nature of the stocks (e.g. 
Ram-Bidesi and Tsamenyi 2004; Alcock 2010). However, there are a range of alternative incentive-based 
systems operating in other fisheries around the world. The PNA countries already have a vessel day 
scheme in place which is designed to manage effort of tuna fisheries (Parris 2010). But at lower scales 
other systems might also be relevant, including the notion of a ‘credit’ like system for rewarding self-
regulation of effort on juvenile stocks (as seen in Scottish cod fisheries), or technology swaps for 
reductions in juvenile by-catch (as already trialled in tuna fisheries in Japan). This sub-project is therefore 
interested in understanding the current application of market-based approaches to resource governance 
and their applicability to incentivizing innovations in tuna fishing practices that reduce pressure on 
(juvenile) bigeye and yellowfin tuna. Furthermore, we are interested in applying this knowledge in 
modeling institutional design, regulation, market dynamics and ultimately impact on tuna fishery resources 
in the region. 

PhD 5a. Exploring innovative market mechanisms for incentivized tuna management 

Drawing on other resource sectors where environmental credit systems have been used, the proposed 
research explores the possibility of incentive-based approaches to mitigate the impacts of overfishing tuna 
stocks in the Coral Triangle and Western Pacific by incentivizing sustainable fishing practices and funding 
the management of tuna stocks in the region. Focussing on both formative and we ask: (1) What lessons 
from existing fisheries and environmental incentive-based governance mechanisms can be applied to tuna 
fisheries? (2) Which current state and market institutional arrangements and actors might support the 
creation of what type of different incentive based systems? (3) What are the social and economic tradeoffs 
in the design of future incentive based systems for tuna fisheries between fishers, processors, the state and 
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regional management bodies? (4) What are the social costs and benefits of new incentive based systems 
for tuna fisheries? 

PhD 5b. Bio-economic modeling of financial incentives for tuna fisheries management. 

Market-based instruments can improve tuna management, but their effects can also be disappointing or 
even adverse. This project aims to investigate to what extent certification and transferable fishing effort 
schemes can help management of skipjack, bigeye, and yellowfin tuna in the Coral Triangle region with a 
focus on the Indonesian EEZ, extending to the Western Pacific achieve economically optimal harvest 
levels, considering the biological, technical, and economic characteristics of these species and the most 
important fishing fleets. The following research questions are addressed: (1) What harvest levels of 
skipjack, bigeye, and yellowfin tuna maximizes total fishing rents and consumer surplus on the long term? 
(2) To what extent can certification improve the economic and ecological efficiency of the tuna fishery? 
(3) What substitution rates between regions and gears in a transferable Vessel Days Scheme maximize 
total fishing rents and consumer surplus on the long term? (4) How does the regional distribution of 
fishing rents depend on transferability of Vessel Days? 

Sub-project 6 - Information needs and integration into state, value chain and market-based 
governance arrangements 

Information is increasingly important as an input source for state and market management and 
governance of tuna, but also as a new (informational) governance strategy on its own (Mol, 2006, 2008). 
But then information needs to fulfill requirements of availability, quality, accessibility, transparency, 
adequateness, and understandability. Large differences exist in the quality of fisheries monitoring systems 
between the countries in the Western and Central Pacific Region. Furthermore, the quantity, quality and 
transparency of data, data collection and subsequent provision to all levels and actors of management, 
including the WCPFC, is questionable (Langley et al 2009; Miyake et al. 2010). Problems are associated 
both with the transaction costs for monitoring in a highly dispersed multispecies fishery as well as in the 
capacity of data processing to information to decision makers. Private actors create their own information 
systems to adhere to specific requirements of enforcement, management, certification and/or traceability. 
Often, these different information systems do not match with the requirements posed upon them in terms 
of contributing to information-based governance models. 

PhD 6. Information systems and needs for state, value chain and market-based tuna governance 

This project will investigate what data are being collected by whom and through what procedures and 
systems; what are the attributes of these information systems in terms of quantity, quality, accessibility, 
transparency, participation; and how these information systems be improved to better fulfill their role in 
new and existing tuna (informational) governance arrangements. A case study approach will be designed, 
in which quality, accessibility and availability of data and information, data collection, and information 
provisioning on tuna fisheries to a variety of stakeholders will be studied in a number of arrangements: (1) 
national and sub-national state-based tuna management systems; (2) value chain tuna management systems 
for international trade (3) the scientific process at negotiating fishing allocations based on stock 
assessments at the WCPFC member countries (4) MSC certification processes of small coastal tuna 
fisheries to gain access to European markets, with emphasis on traceability requirements of large scale 
tuna fisheries in the PNA member countries. The geographical scope therefore ranges from an individual 
local fishery, to the (sub)national, regional and international scale. 

MSc Students 

The programme expects to train 24 MSc students who will work on subjects directly associated and 
feeding into the PhD studies that are funded through the INREF programme. These students will be 
recruited from the relevant masters programmes (MAM, MES) in Wageningen as well as in the region 
(IPB, UPV, UPM, USP). For the latter, funding will be sought from relevant agencies as NUFFIC, or local 
funding possibilities. In general costs directly related to the research work will be funded through the 
respective PhD research funds.  

In addition and feeding into the research programme of in particular PhD 5 and the Postdoc programme, 
ANOVA has offered to fund 8-12 internships of 4-6 months for MSc students (in particular MAM) to 
assist in their joint programme with WWF. The aim of the programme is to develop the fisheries 
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monitoring and information systems required for MSC certification of a tuna fisheries in the Bay of Bone 
in South-Sulawesi. WWF-the Philippines has a similar programme on certifying yellowfin tuna fisheries in 
Mamburao, (Mindoro Occidental) and in Lagonoy Gulf, for which a number of internships are available. 

Results expected 

The long-term output of the project will be the further development of a strong international 
interdisciplinary network of researchers and practitioners working on innovative approaches to tuna 
governance that started with the 2010 WUR-WWF Tuna Think Tank (see attached list of participants). 
Think Tank Members have been informed of the progress in the BESTTuna programme development. In 
addition during programme development contacts have been made with a range of people associated with 
research, and government institutions as well as NGOs who in cases have provided valuable advice and 
assisted in re-directing and refining the programme.: (see section “ Contribution to the international 
profile of WUR in interdisciplinary and comparative research, development and education (RDE). The 
network will be informed on the progress of the research programme through a dedicated website that 
will be linked to the ATUNA website (http://www.atuna.com/) the most comprehensive information 
source on worldwide tuna fisheries on the internet. Members of the network will be informed about and, 
if relevant, invited to the workshops and seminars that will be conducted during the research programme 
(in co-operation with WWF).  

The research programme itself will focus on output in (1) the form of academic peer reviewed articles, (2) 
providing new knowledge to the wider industry and civil-society network. In terms of academic output, 
the PhD research will yield a minimum of 40 peer reviewed papers. In addition, supervisors and the 
Postdoc focus on the interdisciplinary and theoretical aspects of the programme. This will yield 8 peer 
reviewed papers outlining the theoretical framing of the programme; summarizing the interdisciplinary 
findings of the research; and focusing on the interdisciplinary process. To ensure the largest impact open 
access publications will be targeted. 

The collaboration of the WUR groups with WWF, extending from the INREF and LNV/EL&I funded 
Tuna Think Tank in August 2010, provides an important platform for industry and government 
engagement. WWF is currently developing five core prototypes for innovative tuna governance in the 
Coral Triangle5, that will be critically followed during the course of the programme and through which the 
programme can directly contribute as a form of action research. The research programme will be 
developed in cooperation with the WWF platform and industry collaborators which will enable 
researchers to have access to key networks and information, as well provide direct, ongoing feedback from 
scientific results to the tuna industry. 

 

Methodologies  

Depending on the specific questions asked, a range of observational, participatory, statistical and analytical 
modelling methodologies will be used in the various subprojects. Reconciliation of methodologies 
between individual subprojects will be carried out during the development phase of the individual research 
proposals. During this process the potential for sharing data and databases will be explored. Subproject 1 
will be carried out through desk studies of tuna fisheries management systems to provide background on 
the political, economic conditions and the institutional arrangements around Tuna fisheries. systems and 
field work through  Key informant interviews conducted with policy makers, domestic and international 
tuna fishing companies,  tuna exporters, non-government organizations and coastal fishing communities. 
Furthermore the Postdoc will be responsible for integrating results of the PhD projects and coordinating 
theoretical development at the programme level. Sub project 2 employs a range of empirical, 
observational and modelling methodologies. Empirical studies on fishing tactics and strategies will be 
carried out using logbooks and sampling of fisheries; tuna behaviour in a grid of FADs in relation to 
ocean productivity will be studied with the aid of acoustic tagging (2a). Information from this study will 
feed directly into the agent based models of tuna’s and their fisheries in relation to the ecosystems in 
which they operate that are developed in study 2b. Both studies will be conducted in the same research 

                                                      
5 For more information on the prototypes see http://assets.panda.org/downloads/tuna_think_tank_report.pdf  
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site to limit overlap in data requirements. The aim of this modelling study is to provide generalisations on 
the impact of FAD’s fisheries on tunas in different productive environments. Sub-project 3 addresses the 
design and effectiveness of different value chain and market based governance approaches. Methodologies 
in this sub project include a mix of sociological and economic approaches. These include analysis of 
incentive mechanisms and entry and exit decisions for fishers at household/firm level through interviews 
and workshops combined with profit maximisation modelling taking into account economic risk factors; 
at a larger scale the waxing and waning of industrial organisational structures in tuna industry will be 
studies through an analysis of product life-cycles, mergers, prices, revenues and costs in the tuna chain; 
and lastly a case study approach using multiple qualitative methods such as document analysis, semi-
structured interviews with representative actors from the public and private sector and civil society 
institutions and peer debriefing. Sub-project 4 addresses state-market interactions using a mix of (1) 
institutional analysis from political sciences on a case study basis using historical analysis through 
documents and interviews (2)  observations of meetings and negotiations (3) a policy game approach, 
using qualitative interviews and moderated scenario building, with (4) a game theoretical model analysis of 
coalition forming. Impacts of decentralisation on governance of tuna stocks will be studied through 
historical analysis, interviews and participant observation and an analysis of fisheries data and information 
to aid in decision making. Subproject 5 combines a highly formative study on incentive systems by 
combining reviews of other resource sectors, empirical analysis of (two) systems in other fisheries, and 
assessing the sustainability benefits of such systems using cost-benefit and bio-economic modelling 
approaches. Finally, the methodology for Subproject 6 will combine sociological analysis of informational 
governance with a technical analysis of fisheries information systems through observation, interviews and 
workshops analysing fisher knowledge and information collection and recording; interviews and workshop 
based analysis of national data collection processes and an analysis of (scientific) information output used 
in decision making at RFMOs and in the different market based approaches.  
Several projects will use a range of mathematical modelling approaches to study specific subjects. These 
models each address the fish, fishing industry and the governance of the fishing industry at different levels 
and scales: (1) agent based modelling will be used to study the interaction between tuna and its habitat and 
fishing tactics and strategies and tuna (PhD 2b); incentive mechanisms and entry, exit and investment 
decisions and associated tactics and strategies at the household level for small scale fisheries and at the 
firm level for large scale fisheries decisions will be studied developing and applying mathematical 
programming models (PhD3a); a bio-economic model will be developed to study the effects of market 
based incentive and cap-and-trade systems at the fleet, species and (sub)stock level (PhD5a); and a game 
theoretical modelling approach is taken to study the effects of incentive systems on coalition forming 
between nations (PhD4a). In an early stage of the project the objectives of the various modelling 
approaches should be further specified to investigate how and ensure that the various parameter inputs 
and model outputs can feed into each of the models where relevant, while clear definitions of the various 
actors and boundaries in the models should be made to ensure comparisons across model results.   

To ensure interdisciplinary integration of the results both at scientific and at stakeholder level, the 
programme will employ staff for scientific support and organize scientific and local workshops. During 
the initial proposal writing phase of the project several workshops will be held with students and 
supervisors in which a theoretical framework will be developed on the basis of discussions of the various 
approaches taken by the various research groups involved. Each PhD student will define his/her position 
within this framework. The scientific workshops later in the programme are meant for interdisciplinary 
exchange of insights between researchers and revision and detailing of the theoretical framework. The 
local workshops will ensure a trans-disciplinary setting at the start of the programme in the field. They are 
intended to improve the involvement of local and regional stakeholder in the research process.  

A scientific advisory committee will be installed with the aim of critically following the scientific progress 
of the programme as well as aiding the programme in its international positioning. Representatives will be 
present at the scientific workshops and the final symposium to review the work done. This will ensure a 
strong positioning of the planned BESTTuna research in international research and development work. 

Scientific support to the PhD researchers programme will be separated in a start-up and a write-up phase. 
From month 3 to 15 a staff member will assist the project management team and the PhD supervisors in 
the process of integrating the PhD projects (equivalent to 0.2 fte for 1 year). During the field work period 
the Postdoc will assist in maintaining discussions between researchers in the programme during their field 
programme, and aid in developing the theoretical framework. In year 4 and 5 the programme co-
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ordinators in co-operation with the Postdoc, will do the comparative analysis and prepare the final project 
document (equivalent to 0.2 fte for one year). To facilitate the communication between all involved - 
researchers, students, collaborating partners and local stakeholders - the programme will host a website. 
All PhD researchers will be provided with internet communication and conference facilities (e.g. internet 
peer-to-peer voice services). The site is maintained by the project manager. 

At the start of the project, and before the local inception workshops at each research site, a scientific 
programme inception workshop will be held. The scientific inception workshop aims at the development 
of a common interdisciplinary and comparative research framework among the WUR scientists, the co-
supervisors from the partners and the scientific advisory committee. The framework will be based on the 
current proposal and elaborated in the first year during the phase of proposal writing of the PhD 
researches, the scientific inception workshop and the local stakeholder workshops. A scientific co-
coordinator will ensure the integration of the PhDs into the framework during the phase of proposal 
writing. Research proposals developed by the various PhD researchers will go through the standard 
procedures of quality insurance. However, the scientific co-coordinator will organize that research 
objectives and planned activities of the different PhD projects are analysed against the framework, to 
suggest areas in which mutual strengthening of research work can take place. During the first scientific 
workshop the proposals will be presented by the PhD students. Further PhD integration will be facilitated 
by the three planned scientific workshops in which the researchers will present and discuss their 
proposals, preliminary findings and final results. The scientific workshops will be held with intervals of 15 
months after the inception workshop. 

Local workshops are organized to explain purpose and goals of the project to local stakeholders  and to 
improve the involvement and the ownership of the partners and the local stakeholders. The aim is to 
position the work in other research and development work done in the same areas and to obtain the 
assistance of local people to the various activities undertaken (including surveys, logbooks etc.). Initially 
the programme relies on the knowledge of the local PhD supervisors and co-coordinator to assist in 
organizing the regional seminar as well as WWF-Indonesia and the Philippines; in a later workshops the 
PhD researchers themselves will have a larger role  to elicit  discussions. A second local workshop will be 
held to present the research findings and to get feed-back from the stakeholders.  

Overall integration will take place during the year 4 and 5 of the programme by a team of two senior 
researchers (one β: AFI one γ: ENP) and the Postdoc. They will do the comparative analysis and advise 
PhD students on interdisciplinary aspects of their research. The team will also edit the final project book 
with the results of BESTTuna and develop the interdisciplinary chapters therein (equivalent to 0.2 FTE, 2 
years). The programme will end in a final symposium in which main results and integrative findings are 
presented. The final programme symposium may be held as a special session on an international 
conference.  

 

Inputs (personnel, finances)  

The programme is led by two programme managers from ENP (60%) and AFI  (40%) responsible for the 
day-to-day co-ordination and one programme director from ENP. For the co-ordination 0.1 FTE over the 
period of 5 years will be charged to the INREF budget. This excludes time for the programme director 
and space and facilities which will be charged to the chair-groups (€ 39,000,= for co-ordinators and 
programme director). The two programme managers will be responsible for the scientific co-coordination 
to ensure the multidisciplinary interaction during the first year of the research programme as well as the 
multidisciplinary interaction and production of research papers in co-operation with the Postdoc in the 
third and final year of the programme (for year 2 and 4, 5 each: FTE 0.2). The labour, working space and 
facilities made available to the programme director and the scientific co-coordinators (total 0.22 FTE/year 
or around €90.000 + €32 500,=), are at the expense of the chair-groups involved Each PhD will have two 
supervisors from Wageningen and a daily supervisor from one of the contributing research groups. The 
time needed for the supervision of one PhD is estimated at 4 hr/week or a total of 4 months over 4 years, 
i.e. for 7 PhDs 28 months, or 3.2 fte, which accounts to approximately €385.000,- over the project life-
time. The total in-kind contribution from the research groups thus can be estimated at: € 546,000. The full 
budget of the programme excluding this in-kind contribution is provided in the supplement. 
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Location of the programme  

The importance of Indonesia and the Philippines in the Coral Triangle, and the PNA countries of the 
Western Pacific for tuna fisheries is well established. The waters throughout the entire region have 
extensive small and medium scale FAD fisheries targeting tuna. Indonesia has the largest domestic fleet of 
small and medium-scale purse seiners, operating across the largest area of archipelagic waters in the world. 
In addition, the Indonesian government has an ongoing ambition to develop tuna fisheries prompting 
regional concerns over the sustainability of juvenile stocks. The Philippines has been an important 
regional fishing nation that has targeted juvenile tuna across its own waters, and in the Western Pacific. 
The country also plays a central trade and processing, with Philippino companies owning factories 
throughout the region. The PNA countries are selected because the area makes up 16% of the global tuna 
catch and also because of the highly innovative tuna governance arrangements that have been developed 
in recent years. While previous studies have investigated tuna ecology and management at the national 
level across a sub-group of countries, there has been no attention given to the wider Coral Triangle and 
Western Pacific as a whole.  

The BESTTuna programme has taken a regional perspective in order to understand the ecological linkages 
of juvenile and mature tuna species, as well as the broader governance challenges facing the management 
of these tuna stocks as a whole across the Coral Triangle and Western Pacific. The PhD projects will 
ultimately be located in either Indonesia, the Philippines or Fiji, providing a base from which to engage in 
grounded empirical research. The main partners are Bogor Agricultural University (IPB) Indonesia, the 
University of the Philippines Visayas (UPV) and The University of the Philippines in Mindanao (UPM) 
and the University of the South Pacific, who as a regional university (with campuses in the Solomon 
Islands) can facilitate research in the PNA region. The three universities will provide a direct network for 
exchange, hosting students from the various institutions to conduct research across the region as a whole. 
The attention given to integration and comparative research will also take a regional focus, sharing 
information on the status of the stocks, fishing behavior and practices value chain, all of which occurs at 
different scales and levels. By situating the PhDs strategically across the region and facilitating strong 
communication and collaboration between all research partners a regional perspective will be successfully 
operationalized.  

On occasion, the international scope of the project will also require the PhDs and the Postdoc (sub-
project 1) to engage with international organizations across and outside of the region. The PhD on 
information systems (sub-project 6) will collaborate with national institutions in the Coral Triangle and 
Western Pacific, as well as with key centers for fisheries informatics, including the PNA secretariat in 
Papua New Guinea, and the South Pacific Commission (SPC) in Vanuatu. Those PhDs working on global 
value chains (sub-project 3a, 3b and 3c) will also need to travel between key trading hubs in the 
Philippines, Indonesia, and Papua New Guinea, but also to Thailand (the location of the largest canning 
industry in the world). Meetings with stakeholders outside the region will be coordinated within the wider 
networks facilitated by WWF. 

 

5. Interdisciplinary and comparative research 

Methods and approaches for interdisciplinary and comparative research  

The research questions require highly formative, innovative and fully interdisciplinary research combining 
fisheries research (spatial aspects of fishing practices and fish populations), ecological research, market 
(chain) research and governance research. These four substantive areas of research are brought together 
under the interdisciplinary conceptual framework of complex adaptive systems. 

Integration of theory, concepts and methods will be achieved at three different levels over the course of 
the programme (see Figure 2). Integration of disciplinary research methods and concepts will be done at 
the level of the PhD under the supervision of two supervisors from different chair groups. During the 
initial phase when all students are in Wageningen a series of monthly workshops will be held to discuss the 
main concepts of the programme from the viewpoint of the different disciplines involved, resulting in a 
conceptual paper outlining a theoretical framework for the project. Students will furthermore be trained to 
conduct research in a multidisciplinary context (through, for example, the workshop ‘Competencies for 
Integrated Agricultural Research’). Integration at PhD level is further expected during the field work phase 
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through exchange of data; location choice for field work; annual scientific meetings of the programme; 
field visits to research sites; and finally in the thesis write-up phase when contextualizing disciplinary 
research in the introduction and conclusions in light of the programme conceptual framework.  

The main output of the PhDs will be case-study or modeling based publications integrating the 
disciplinary methods and concepts. Based on these findings, theoretical integration and innovation will be 
carried out at the level of Postdoc (sub-project 1) and academic staff. The Postdoc will be primarily 
responsible for coordinating and developing the theoretical lessons resulting from the PhDs on 
governance of complex adaptive social-ecological systems, throughout the course of the programme. 
Postdoc and supervisors will publish these findings as theoretical discussion papers, based on a 
combination of their own primary research as well as that of the PhDs, with the academic staff. Finally, 
academic staff will be responsible for the integration and development of theoretical perspectives that will 
steer the programme as it develops. Based on experience with previous INREF projects (AGITS, POND, 
PRESENCE, RESCOPAR, PROVIDE), this steering will be in the form of workshops, and co-authored 
interdisciplinary review and position papers as outputs from these workshops. 

A key strength of the programme is the cooperation with industry and WWF, who are already in 
partnership to further develop the governance prototypes that emerged from the WU hosted Tuna Think 
Tank in 2010. The BESTTuna PhD and MSc students will have direct access to the industry actors 
developing these prototypes, which will enable timely research and reflection on the direction and focus of 
the programme as a whole. This collaboration will also enable PhD students to be challenged by people 
working outside their immediate expertise; again providing for an interdisciplinary setting, but outside the 
realm of academia. 

BESTTuna is not a traditional comparative research programme, based on case studies in two or more 
countries. Instead, the majority of the PhD projects will be based on cases that are situated at specific 
scales. We expect that the biological or governance results from these various scales are able to be scaled 
up (or down) to illustrate wider processes around tuna across the Coral Triangle and Western Pacific 
region. This scalability of the results is a direct function of the similarity of the fishing practices between 
size classes of boats. Purse seiners, pole and line, or long line fisheries are of different sizes, but the 
practices remain the same. The same is true of the methods of trade and processing, either to canneries or 
fresh chains. This scalability strongly influences the overall distribution of the PhD projects between 
Indonesia, the Philippines and the Western Pacific. Maintaining a wide distribution of cases, at different 
scales, will enable results for fisheries and value chains across the region as a whole. This does not mean 
that particularities will not be picked up in the programme. This will be facilitated by cross learning and 
visits across the region. These visits will be particularly useful in allowing for case study material to be 
drawn from different fisheries around the region. In addition, MSc students from WU as well as IPB, 
UPM, UPV and USP will be used to provide specific inputs to the PhDs working at this regional scale. It 
will be up to the PhD candidates and their supervisors to identify the topics of these MSc students, as well 
as the candidates throughout the programme. 
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Figure 2. BESTTuna integrative research model 

 

Approaches and activities to integrate the results of the individual PhD and MSc 

research projects 

In addition, each of the PhDs will be supported by MSc students who will be trained under their 
supervision. Particular attention will be given to ensure that their results contribute directly to the various 
PhDs. To facilitate this the PhDs will be given a stronger role in supervising the MSc students – 
something that is not well developed in the social sciences. This can be reflected in the Training and 
Supervision Plans of the PhD students. When the results of these MSc projects are of high enough quality 
both PhD and MSc students will be assisted to publish their results by academic staff. To promote 
awareness of the BESTTuna programme the PhD students may also be asked to give lectures in relevant 
MSc programmes at Wageningen, such as Aquaculture and Marine Ecosystem Management, as well as at 
their home institutes, if this fits within their Training and Supervision Plan. 

The BESTTuna website will be used as a central means of communication and integration throughout the 
entire programme. This site will be developed prior to the arrival of the PhDs and enrollment of MSc 
students in the programme. The website will have a front and backend. The frontend will be used to 
communicate news and results of the project as a whole. Individual pages will also be given to the PhD 
and MSc students for them to continuously disseminate their findings. The ‘backend’ of the website will 
be an intranet limited to the researchers in the programme. Here more detailed results, discussions 
between PhDs, MSc students and research staff will be archived. These intranet sites will therefore allow 
for transparent sharing of information that will provide a basis for communication and as a result 
integration of results. 

As indicated above, another key methodology for integration will be the use of interdisciplinary 
workshops during the first and final year of the programme when the PhD students are in Wageningen. 
MSc students will also be invited to join these meetings to share in the process of integration, and in doing 
so contribute to their ongoing interdisciplinary education. As interdisciplinary subjects are part of the core 
courses of the Masters of Environmental Sciences and the Masters of Aquaculture and Marine Ecosystem 
Management, these workshops will contribute directly to their education at Wageningen University. 
Integration will also be a key focus of the annual scientific meetings, during which the international 
advisory board will also provide specific feedback on scientific integration. 
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Contribution to the international profile of WUR in interdisciplinary and 

comparative research, development and education (RDE).  

The BESTTuna programme has already provided a platform to strategically develop international 
research, development and education (RDE) partnerships. The policy and industry relevant knowledge 
and tools developed from the results of the programme will continue to position Wageningen in the 
international networks around fisheries ecology and governance. BESTTuna therefore fits directly into the 
wider international strategy of Wageningen University spanning the countries of the Coral Triangle and 
Western Pacific as well as civil society and private sector global networks extending to Australia, Europe, 
Japan and North America. The programme also strengthens the education programmes on 
interdisciplinary issues at Wageningen University and partner institutions. 

The seven ‘core’ PhDs will be recruited from different countries in the region ensures cross-learning and 
integration between these scales and countries. The international focus of each PhD will facilitate 
exchange between the partner organizations and the wider research network including national level 
institutes, such as the National Fisheries Research and Development Institute (NFRDI) and National 
Tuna Committee within the Ministry of Marine Affairs in Indonesia and the Institute for Fisheries 
Research and Development (IFRD) in the Philippines, and regional bodies such as the PNA secretariat 
and the South Pacific Commission (SPC). The South Pacific Commission (SPC) - the scientific advisory 
commission of the WCPFC and the PNA nations – is also involved in GEF programmes to assist 
Vietnam, Indonesia and the Philippines to upgrade their tuna fisheries information systems to 
WCPFC/SPC requirements of information provision. The BESTTuna research network also extends to 
Australia and France. Australian institutes working on tuna including the Commonwealth Scientific and 
Industrial Research Organisation (CSIRO) and the Australian Centre of Ocean Security and Resources 
(ANCORS) at the University of Wollongong. In France the Institute de Recherché pour le 
Développement (IRD) will provide links for comparative research through their experience on the tuna 
fisheries and ecology in the Indian Ocean. 

The BESTTuna research networks span the range of disciplines involved in the programme, and provide 
long-term experience on tuna in the Coral Triangle and Western Pacific. The networks are an important 
platform for discussion and will remain so throughout the lifespan of the programme. All partners show 
great interest in the BESTTuna approach and are active members in ongoing theoretical and practical 
discussions on tuna ecology and governance with the Wageningen research team. The large commercial 
scale of the tuna industry means that industry linkages are also extremely important for facilitating 
integrative and comparative research. This is especially so given the transnational character of many of the 
large companies involved.   

The BESTTuna private sector network was established through the INREF seed money funded Tuna 
Think Tank and pre-proposal phases. Private sector representatives continue to be instrumental in the 
ongoing development of the programme. The Dutch company ANOVA Seafood operating in Indonesia, 
a member of the Seafood Savers initiative facilitated by WWF, has begun funding and hosting MSc 
students, and has also agreed to facilitate PhD research. In the Philippines the Frabelle Corporation, a 
large oceanic tuna fisher licensed to fish in Papua New Guinea and Pacific Island waters, have provided 
information to the BESTTuna programme and remain an important partner in their work with WWF on 
tuna issues. The Dutch company Pacifical B.V., which is in partnership with the PNA countries in the 
development of the Marine Stewardship Council certification, has agreed to facilitate PhD research and 
has already begun disseminating information on the programme through its ATUNA website; a 
comprehensive source of information related to tuna trade. The International Sustainable Seafood 
Foundation (ISSF), a partnership between the largest tuna processors and WWF has shown repeated 
interest in the programme and will continue to be included in the stakeholder consultation group of 
BESTTuna. These networks provide a strong ongoing dialogue with the tuna industry that facilitates both 
PhD and MSc research, as well as enabling an immediate sounding board and dissemination channel for 
the results of the programme. Other Dutch traders, such as  Queens and Jan van As, have also shown 
interest in the BESTTuna programme and will remain in contact as the programme develops. 

The BESTTuna research, industry and policy networks will be strengthened through direct partnership 
through PhD and MSc projects, as well as through the partnership with the WWF Coral Triangle initiative 
(which extends to the Western Pacific). WWF has considerable experience in drawing together key actors 
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around tuna fisheries in the region as already demonstrated in the both the INREF seed-money and pre-
proposal phases of BESTTuna. Several national branches of WWF as well as WWF International are 
involved in the programme. WWF Philippines and Indonesia are direct partners to the programme, 
providing funds for the integrative workshops and dissemination of the programme results as well as 
funding and hosting MSc internships at some of their programmes. WWF Philippines has also agreed to 
continue facilitating connections with a wider group of stakeholders in the BESTTuna programme 
through workshops and meetings over the life of the programme. WWF-The Netherlands and WWF-
International have also provided input by linking existing project activities to the goals set out in the 
BESTTuna proposal. These WWF projects provide particularly important entry points for PhD and MSc 
research in countries such as Papua New Guinea and the Solomon Islands. These activities will be a core 
activity in the development of integrative empirical insights at both inter-regional and global scales, and 
enable comparative research across the region. Contacts have been established with WWF-US during the 
Tuna think tank, and will be further developed during the program. WWF-US is in particular active in the 
Tuna fisheries on the Eastern Pacific region. 

 

6. Time frame  

The timeline for the programme is presented below in Table 2.  

Notes on time schedule: 

• Programme preparation – after approval of the proposal acquisition of additional funding will be 
finalized if still necessary. The application of PhD students will start concurrently, but final 
recruitment will be subject to full availability of funds. 

• Meeting schedule – The project will start with a kick-off meeting before which the PhDs will be 
recruited. The international advisory board will convene during this kick off meeting and then 
subsequently at each of the annual interdisciplinary meetings. The steering committee will meet at 
least every six months, and annually adjacent to a meeting of all the academic staff. 

• Bi-annual tuna workshop – the project will facilitate a workshop on tuna governance every two years. 
The first, for which support is already being sought from WIMEK, will be held at the WUR-UvA 
organized People and the Sea conference in July 2011. 

• PhD sub-projects – as sandwich PhDs half the time will be spend in Wageningen and half at their 
home institution. Given the international scope of each of the PhDs, time will also be allocated 
for exchanges between collaborating institutions. 

• Postdoc sub-project – the Postdoc will be based at Wageningen with time allocated for field work 
during years 2 and 3 of the project. 

 

7. Partnership  

Main research partnership  

The main programme partners are Universities from across the Coral Triangle and Western Pacific; 
namely, Bogor University in Indonesia (IPB), The University of the Philippines in the Visayas (UPV) and 
in Mindanao (UPM), the Institute for Fisheries Research and Development in the Philippines, and the 
University of the South Pacific. In addition, WWF will assist in providing regional research oversight and 
dissemination to the programme. These partnerships and platforms position Wageningen University as an 
expertise center around adaptive governance of marine resources through the development of new, 
interdisciplinary knowledge in the fields of fisheries ecology, resource management and marine policy. 
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Table 2. Time frame work the BESTTuna programme 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12

Programme preparation X X X X X X X X X

Selection of PhD candidates X X X X X X X X X

Kick-off meeting X

Annual scientific meetings X X X

Int.advisory committee meetings X X X X

Steering comm. & academic staff X X X X

Stakeholder meetings X X X X

Bi-annual tuna workshop X X

Final scientific conference X

Financial and activity reporting X X X X X X

Final programme report X

Sub-projects

PhD 2a to 5 PhD projects (see under activities)1

Proposal writing (Wageningen) X X X X X X X

Scientific integration meetings PhD projects X X X

Field work 1 X X X X X X X X X X X X X

Mid-term visit WU - papers 1 and 2 X X

Field work 2 X X X X X X X X X X X X X X X X X

Finalise thesis WU - papers 3 and 4 X X X X X X X X X

Postdoc 1a and 

1b
Postdoc

Proposal development X X X X X X X X X X

PhD support X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X

Field work X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X

Publication deadlines X X X X X X

Programme Finalisation X X X X X X X X X X X X X

1 PhD projects funded through the INREF program PhD projects 3c, 3d and 4c will have started already at the start of the INREF funded BestTuna program

Year 4 Year 5

Main project 

activities

Program 

management

Year 2Year 1 (starting 1 October 2011) Year 3
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Bogor University, Indonesia (IPB) 

Dr. Budy Wiryawan 
Department of Marine Fisheries,  
Faculty of Fisheries and Marine Science 
Kampus IPB Baranangsiang 
Jl Raya Pajajaran No 1 
Bogor, Indonesia 
Email: bud@psp-ipb.org 

Prof. Dr Rokhmin Dahuri, MS 
Centre for Coastal and marine Resource Studies  
Kampus IPB Baranangsiang 
Jl Raya Pajajaran No 1 
Bogor, Indonesia 
Email: rokhmin_d@yahoo.com 

Strategic importance – IPB is the leading life sciences university in Indonesia. WU has a long and ongoing 
partnership with the IPB in various fields related to agriculture and forestry. The BESTTuna programme 
strengthens this existing partnership by bringing in fisheries as a new area of research. Within IPB there 
two partners bring specific resources and expertise to the project. The Centre and faculty offer expertise 
in both fisheries ecology and fisheries management. The Centre also plays an important advisory role to 
the government on fisheries, and coastal and marine management, and will provide a platform for 
accessing data and disseminating results from the BESTTuna programme. 

University of the Philippines in the Visayas (UPV) 

Dr. Ricardo P. Babaran  
College of Fisheries & Ocean Sciences 
IMFO/IFPDS 
Miag-ao, Iloilo 
Tel no.: (033) 513 8104 
Email: rpbabaran@yahoo.com ; rpbabaran@up.edu.ph 

Strategic importance – UPV is the main fisheries university in the Philippines with a strong record of high 
quality research on tuna behaviour and fisheries. The university has strong expertise  the use of acoustic 
tagging and methods to study the behaviour of tunas on FADs and can therefore offer supervision and 
technical equipment for PhD and MSc research. It has a strong relation with WWF-the Philippines in 
various programmes on transformation of local tuna fisheries to MSC standards. The partnership with  
UPV in the programme offers an opportunity to create research collaboration between WU and the 
Philippines in the field of pelagic fisheries.  

University of the Philippines in Mindanao (UPM) 

Prof. Larry Digal 
School of Management 
Davao City 
Tel no.: 
Email: larryd927@yahoo.com 

Strategic importance – The School of Management at UPM has considerable experience working with the 
economics and governance of value chains in the Philippines. The School has been involved in a number 
of international projects working on agricultural chains and is a leader in this field in the country. Even 
though the School has not worked directly on (tuna) fisheries, the expertise on other value chains brings 
important competences and experience to the BESTTuna programme. UPM is also located in Davao city 
in close proximity to General Santos, the largest tuna port in the region, providing an important access to 
an region important for tuna that is also undergoing political unrest. WU has not had any strong 
collaboration with UPM in the past, nor in Mindanao. Collaboration with UPM therefore offers a good 
connection into a new sector and region of the Philippines and the Coral Triangle. 
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University of the South Pacific 

Main contact: Dr. Vina Ram Bidesi  
School of Marine Studies  
Faculty of Science Technology and Environment  
University of the South Pacific 
Laucala Campus 
Suva, Fiji Islands 

Ph: 679-3232989  
Fax: 679-3231526  
Email: ram_v@usp.ac.fj  
 
Strategic importance: The USP is a public university with a number of locations spread throughout a dozen 
countries in Oceania. It is an international centre for teaching and research on Pacific culture and 
environment. USP's academic programmes are recognized worldwide, attracting students and staff from 
throughout the Pacific Region and internationally. The colonial link and the establishment of the 
University of the South Pacific in 1968 allowed the education system to follow suit from the qualification 
system of the Commonwealth. University of the South Pacific is the only university in the Oceania region 
to be internationally recognized outside of Australia and New Zealand with its bachelor's and other 
awards programme. USP is owned by the governments of 12 Pacific Island countries: the Cook Islands, 
Fiji, Kiribati, Marshall Islands, Nauru, Niue, Samoa, Solomon Islands, Tokelau, Tonga, Tuvalu and 
Vanuatu. Collaboration between WUR and USP again offers a good connection to oceanic fisheries as 
well as the Western Pacific region.  

WWF Indonesia 

Main contact: Dr. Lida Pet Soede 
Kantor Taman A9, 
Unit A-1 JL. Mega Kuningan Lot. 8.9/A9  
Kawasan Mega Kuningan Jakarta 12950  
Indonesia  
Ph. +62 21 576 1070/80  
Email: lpet@wallacea.wwf.or.id 

Strategic importance - The collaboration of the WUR groups with WWF provides an important platform for 
industry and government engagement. Cooperation with the WWF platform and industry collaborators 
will enable researchers to have access to key networks and information, as well provide direct, ongoing 
feedback from scientific results to the tuna industry. Through WWF the research partners will gain access 
to important fisheries associations in the region as well as individual companies that have already shown 
an interest in the process started by the Tuna Think Tank.  

Extended research networks outside WUR 

In addition to the direct research partners, the BESTTuna programme also has an existing international 
network of researchers and practitioners working on tuna ecology and governance in the Coral Triangle 
and Western Pacific. These contacts were established and consolidated during the seed money and pre-
proposal phase of the programme and will continue to present opportunities for research and funding. 
Together these networks provide an important layer of comparative research and dissemination over the 
lifetime of the programme.  

Australian National Centre for Ocean Resources and Security (ANCORS) 

Contacts: Prof. Martin Tsamenyi and Dr. Quentin Hannich 
University of Wollongong 
Wollongong NSW 2522  
Australia 
Phone: +61 2 4221 4883 
Fax: +61 2 4221 5544 
Email: tsamenyi@uow.edu.au, hanich@uow.edu.au 
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Strategic importance – ANCORS is a key research institution in the Asia Pacific on governance of tuna 
fisheries. The centre has a long history of working on international legal arrangements pertaining to 
spatial jurisdictions of fisheries in the Coral Triangle, high seas regulation, and more recently, Illegal, 
unreported and unregulated (IUU) fishing in the Western Pacific. The BESTTuna programme recognized 
the importance of these legal dimensions and in discussions with ANCORS has agreed to work towards 
ongoing dialogue and where possible combined research activities. 

The Commonwealth Scientific and Industrial Research Organisation (CSIRO) 

Contacts: Dr. Craig Proctor and Dr.Campbell Davies 
Integrated Marine & Coastal Assessment & Management, Marine and Atmospheric Research (CMAR) 
CSIRO Marine Laboratories 
GPO Box 1538 
Hobart TAS 7001 
Email: craig.proctor@csiro.au,  

Strategic importance: The Integrated Marine and Coastal Assessment group at CSIRO in Australia has 
extensive experience in tuna fisheries research in the Coral Triangle and Western Pacific, as well as in 
development of research capacity on tuna fisheries in Indonesia. Currently the group is working in 
partnership with the Indonesian Institute for Fisheries Research, and in collaboration with the Australian 
Centre for International Agricultural Research (ACIAR), on a programme for developing capacity in the 
centre around the assessment of tuna FAD fisheries in the Indian Ocean. The research focus of the 
project compliments BESTTuna’s focus on FAD fisheries. CSIRO and BESTTuna have agreed to 
collaborate on the dissemination of results from the two programmes. Developing this connection will 
also strengthen the relationship between WUR and an important internationally recognized centre of 
scientific excellence in the Asia Pacific region. 

South-Pacific Commission, Fisheries, Aquaculture and Marine Ecosystems (FAME) Division 

Contacts: Dr. John Hampton, Dr. Shelton Harley, Dr. Peter Williams 

Secretariat of the Pacific Community 
BP D5 
98848 NOUMEA Cedex 
NEW CALEDONIA 
Ph: +687 26 20 00 
Fax: +687 26 38 18 
E-mail: JohnH@spc.int, SheltoH@spc.int, PeterW@spc.int 

Strategic importance: The Oceanic Fisheries Programme (OFP) is part of the Fisheries, Aquaculture and 
Marine Ecosystems (FAME) Division of SPC, and is the Pacific Community’s regional centre for tuna 
fisheries research, fishery monitoring, stock assessment and data management. It was established by the 
1980 South Pacific Conference (as the Tuna and Billfish Assessment Programme) to continue and expand 
the work initiated by its predecessor project, the skipjack Survey and Assessment Programme. The SPC 
carries out the annual stock assessments for the WCPFC; it is the fisheries research division of the PNA 
countries. The SPC has the most comprehensive source of data and information on the tuna stocks, 
ecology and fisheries of the Western Pacific region, and will therefore be a major partner for this 
programme as well as any further activities WUR will carry out on coastal (through its coastal fisheries 
programme) and oceanic fisheries in the region. 

Kagoshima University, Kagoshima City and Kinki University, Nara-city  (Japan). 

Contacts: Dr. K. Komeyama and Dr. Y. Mitsunaga 

Dr. Komeyama, Faculty of Fisheries, Kagoshima University 
4-50-20 Shimoarata, Kagoshima City 890-0056, Japan 
Tel & Fax:+81-99-286-4310 
Email: Komeyama@fish.kagoshima-u.ac.jp 

Dr. Yasushi Mitsunaga, Faculty of Agriculture, Kinki University 
204-3327 Naka-machi, Nara-city 631-8505, Japan 
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Tel & Fax: +87-742-43-6274 
E-mail: mittsu@nara.kindai.ac.jp 
 
Strategic importance: Dr. Komeyama and Dr. Mitsuga have been cooperating with Dr. Bababran of the 
University of the Philippines Visayas on swimming behaviour of juvenile yellowfin tuna (Thunnus 
albacares) around FADs, as well as on sound propagation by FADs as a possible mechanism of fish 
attraction to FADs. Dr. Mitsuga is a specialist on the interaction between fish and fishing gears using 
telemetry techniques. Fish were implanted with an ultrasonic transmitter or a data storage tag to monitor 
the behaviour around a fishing gear, e.g. in the development of the research proposal for the ecological 
and fisheries studies it is the intention to forge co-operation with these universities to share costs in the 
acoustic research around FADs.  

 

Policy related network  

PNA Secretariat 

Mr. Maurice Brownjohn 
PNA Secretariat,  
Port Moresby,  
Papua New Guinea 
Email: maurice@pnatuna.com   

Strategic importance: The PNA secretariat is a key partner in the development of the tuna fisheries in the 
Western Pacific. In addition to being a focus of research, the PNA secretariat is strategically important for 
facilitating research on tuna fisheries in the region. As a secretariat the office will also enable contact with 
Ministers of the PNA countries, thereby facilitating sources of funding and dissemination of results. 

The World Bank 

Contact: Mr. Charles Feinstein 
World Bank Group Australia 
Level 19, 14 Martin Place, Sydney, NSW 2000, Australia 
PH:+ 61 2 9235 6557  
FAX: + 61 2 9223 9903  
Email: cfeinstein@worldbank.org 

Strategic importance: The Asia Pacific office of the World Bank has funded technical  assistance to countries 
of the WCPFC for the development of fisheries management plans for tuna. This work will be followed 
up with further technical assistance packages in the coming 2 to 5 years. The exact nature of this work is 
yet to be defined, but funding will be sought through the Global Environment Fund. The Bank will 
therefore play an increasingly important role in providing technical assistance and funding for tuna 
fisheries development in the region. The BESTTuna programme will remain in contact with the Bank to 
look for opportunities for collaboration and funding as their programme develops. 

National Fisheries Research and Development Institute 

Dr. Mudjekeewis Santos 

National Fisheries Research and Development Institute (NFRDI) 
940 Quezon Ave., Quezon City 
Metro Manila 1103 
Tel: 410-9192 / 372-50-63 
Fax: 372-50-63 
Email-address: nfrdi_sdits@yahoo.com  
Website: www.nfrdi.da.gov.ph 
 
Strategic importance: The NFRDI mission is to generate scientific information, technologies and knowledge 
that will respond to the needs of the fisheries industry and fisherfolk and to serve as basis for sustainable 
fisheries management and policy formulation. It is the primary research arm of Bureau of Fisheries and 
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Aquatic resources, the policy, management and extension bureau of the Department of Agriculture if the 
Philippines. It has been involved in a range of research and development programmes regarding the tuna 
fisheries of the Philippines. The NFRDI has been very responsive to the set-up of the Tuna programme, 
and offered to find funds to assist in co-ordinating the Philippine research carried out in the BESTTuna 
programme, as the programme will “ train the people that we need in the future to manage our tuna 
fisheries” . They will be a major source of data and information on the tuna fisheries in the Philippines 
and will assist access to information, institutes and people for the PhD researchers in the field.  

Indonesian Tuna Committee (Komisi Tuna Indonesia) 

Purwito Martosubroto 
Indonesian Tuna Commission  
JI Medan Merdeka Timur No. 16 Lt 10  
Jakarta Pusat 10110  
Tel;: +6221 3500187  
Fax: +6221 3500187  
Email: purwitom@gmail.com 
 

Strategic importance: The Indonesian Tuna Committee is mandated by the Ministry of Marine Affairs and 
Fisheries Decree no 63/MEN/2008 and made is made up of government, NGO and industry 
representatives in Indonesia. The objective of the committee is to unify and organize all elements of tuna 
business in Indonesia and develop recommendation to Ministry of Marine Affairs and Fisheries in order 
to regulate production, processing and marketing Indonesian tuna. The proximity of the committee to 
policy making and industry change is of great strategic importance to the BESTTuna programme, as well 
as to Wageningen University when exploring further research opportunities. 

 

Industry and policy partners 

Pacifical BV 

Contact: Mr. Henk Brus 
P.O box 4258 
Meerpaal 14d 
4904 SK Oosterhout 
The Netherlands 
Email: henk@atuna.com  

Strategic importance: The Dutch industry partner Pacifical and its parent company ATUNA, has already 
developed a highly informative web platform for the exchange of information on the Tuna industry. The 
company is also seeking university collaboration to further develop this knowledge network. Pacifical is 
also directly involved in applications for sustainable tuna certification through the MSC in the PNA 
countries. The company is an important partner for access to information for the PhDs, as well as 
facilitating funding research and the  dissemination of results. 

International Seafood Sustainability Foundation (ISSF) 

Contact: Dr. Sue Jackson, Dr. Victor Restrepo (chair scientific advisory committee)  
PO Box 11110  
McLean, Virginia   
United States 
22102 

Strategic importance: ISSF is a global partnership between the main tuna canners and industry, science and 
WWF. Our proposal fits their mission to undertake science-based initiatives for the long-term 
conservation and sustainable use of tuna stocks, reducing bycatch and promoting ecosystem health. The 
profile of ISSF in both the industry, science and their role in the WCPFC make them an important 
partner for accessing information and dissemination of the results of the project. BESTTuna will 
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continue to look for opportunities to link with their ongoing work and look for opportunities for 
collaboration. 

ANOVA Seafoods BV 

Contact: Mr. Jos Exters and Mr. Blane Olson 
Postbus 3360 
5203 DJ 's-Hertogenbosch 
Hambakenwetering 15 
5231 DD 's-Hertogenbosch 
The Netherlands 

Strategic importance: ANOVA Seafoods is currently working with coastal fisheries in different parts of 
Indonesia to develop fisheries improvement projects (FIPs) as step towards MSC certification. The FIP 
are then intended to feed into the national level fisheries management plan that is currently being written. 
ANOVA is also a lead partner of the Seafood Savers consortium in Indonesia, which aims to coordinate 
private sector led development of tuna fisheries (amongst others). BESTTuna has already created a 
partnership with ANOVA to facilitate and fund MSc student internships and thesis research, that will in 
turn provide information for the PhD sub-projects. 

 

8. Related Programme(s) of Graduate School(s) concerned  

Wageningen School of Social Sciences (WASS) 

The BESTTuna proposal is at the heart of the themes 2 and 3 of the newly written research programme 
of the Wageningen School of Social Sciences, which has 4 themes. Theme 2 focuses on “Responsible 
Production and Consumption: Sustainability, Health and Quality”. The BESTTuna project contributes 
especially with research into the governance, organization and regulation of responsible production and 
consumption of tuna, with focal aspects on sustainability and quality, which is at the heart of Theme 2. 
Research into the organization and business economics of value chains and networks at the transnational 
level and issues of state-, market- and self-regulation are especially emphasized. In addition, the analysis of 
sustainable consumption in global value chains and the role of various labelling and credit systems is key 
to the WASS research programme, and BESTTuna will significantly contribute to further developing this 
part of the WASS programme Theme 3 of the research programme of the Wageningen School of Social 
Sciences concentrates on “Natural resources and the Environment: Conflicts, Competition and 
Collaboration”. By looking into the dynamics of contestations, competition and conflicts over tuna 
resources in a specific spatial constellation BESTTuna will further contribute to knowledge in this part of 
the WASS research programme. Questions of access to such resources of different categories of – in our 
case – private and public actors and the consequences of that for natural resource management are vital 
subjects. Also the focus on various technologies (in terms of different fishing techniques, gears and boat 
sizes) in relation to social relations and the (changing) natural environment, as well as the emphasis on 
institutional arrangements that cross borders, bring the BESTTuna research programme in the centre of 
WASS research. And last but not least, BESTTuna will contribute to the WASS research programme in 
investigating risks and uncertainties around tuna fisheries in the coral triangle. 

Wageningen Institute of Animal Sciences (WIAS) 

The graduate school WIAS aims to improve our understanding of animals and their various roles for 
mankind through fundamental and strategic research and training of young researchers. The WIAS 
research programme encompasses the life science fields of zoology, genetics, immunology, epidemiology, 
physiology and ecology. Three core research themes have been identified: animal health and welfare, 
healthy and safe products, and sustainable systems. These three themes represent the three main issues 
faced by society in its responsibility towards animals and animal production. The programme objectives 
of the BESTTuna project contribute specifically to the sustainable systems theme of WIAS. 
  
Wageningen Institute for Environment and Climate Research (WIMEK) 
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The graduate school WIMEK combines a range of natural and socio-economic sciences in studying the 
flow of substances through the environment and society. Its research programme is focussed on the 
analysis of the causes and the ecological and societal effects of environmental problems, the development 
of solutions for sustainable environmental management and nature conservation and the ecological 
transformation of production and consumption. 

 

9. Relation with WU education programme  

The BESTTuna programme will most directly contribute to the Masters of Aquaculture and Marine 
Resource Management at WU. Four of the chair groups (ENP, AFI, AEW and ENR) already have a 
strong collaboration in teaching the core courses for this Masters programme which has continued to 
grow with a 20% increase in student numbers per year since 2007. We also anticipate the programme will 
contribute to BSc teaching through the Minor on Marine Living Resources, which involves three of the 
collaborating WU groups (AFI, ENP and AEW). The social science groups in BESTTuna (ENP, ENR, 
BEC) are also involved in the MSc programme Management, Economics, and Consumer Studies, as well 
as the Masters of International Development (MID) and Masters of Environmental Sciences (MES), all of   
which deal with the economics and governance of natural resources. The topic of tuna will itself provide 
material for lectures and tutorials (‘werkcolleges’ ). The theoretical approaches around the adaptive 
governance of complex social-ecological systems also provide a strong substantive basis for further 
interdisciplinary teaching in the MSc programme; related concepts and theories are already taught in the 
core courses of the programme. It is also notable that ENP35806 Marine Environmental Quality and 
Governance, a course which deals directly with adaptive governance, has been adopted as a core in the 
Masters of Environmental Science programme. 

We anticipate supporting between around 24 MSc thesis students in the BESTTuna programme. 
Strengthening the concepts and theories in the education programme would also provide a strong starting 
point for these thesis students. The BESTTuna PhD students will be required to provide direct input into 
lectures and MSc supervision. In addition to providing stronger networks for MSc students to conduct 
thesis work, the PhDs will also benefit from more focused results from closer supervision. 

Partner institutions, IPB in Indonesia, UPV and UPM in the Philippines and USP in Fiji, will also be 
supported by WU groups and the PhD students to develop a course on innovative approaches for 
adaptive governance of complex systems. To facilitate this funding will be sought from the Indonesia 
Facility (INDF, Ministry of Economic Affairs, Agriculture and Innovation) and other funding facilities 
for educational development and exchange. This might include teaching exchanges, a graduate summer 
school in the region, or even a field-school based on the existing Marine-oriented European Workshop 
(in which AFI and ENP are involved with the Environmental Systems Analysis Group). 

 

10. WU- Senior Staff/Researchers involved in the programme  

Programme managers and scientific co-coordinators 

Dr. Simon Bush 
Assistant Professor, Environmental Policy Group (ENP), WASS 

Input: Coordination of project and daily supervision of project 1a, 1b, 3a, 3c, 4a, 4b, 5a and 6 

Address: Hollandseweg 1 
6706 KN Wageningen 
The Netherlands  

Email: simon.bush@wur.nl 

 

Ir. Paul van Zwieten 
Assistant Professor, Aquaculture and Fisheries Group (AFI), WIAS 

Input: Coordination of project and daily supervision of sub- projects 1a, 1b, 2a, 2b, 4b, 5b and 6 
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Address: Zodiac (building 531) 
Marijkeweg 40 
6709 PG Wageningen 
The Netherlands 

Email: paul.vanzwieten@wur.nl 

 

Other staff involved 

Wageningen Institute of Animal Sciences (WIAS) 

 

Prof. Dr. Johan Verreth  
Chair holder of the Aquaculture and Fisheries Group (AFI) 

Input: Promotor of sub- projects 5b and 6 

Address: Zodiac (building 531) 
Mariekeweg 40 
6709 PG Wageningen 
The Netherlands 

Email: johan.verreth@wur.nl 

Prof. Dr. Adriaan Rijnsdorp 
Professor, Aquaculture and Fisheries Group (AFI) 

Input: Promotor of sub- projects 2a and 2b 

Address: Zodiac (building 531) 
Mariekeweg 40 
6709 PG Wageningen 
The Netherlands 

Email: adriaan.rijnsdorp@wur.nl 

 

Wageningen School of Social Science (WASS) 

 

Prof. Dr. Alfons Oude Lansink  
Chair holder of the Business Economics Group (BEC) 

Input: Promoter of sub-project 3a and co-promoter of sub-project 4a 

Address: Hollandseweg 1 
6706 KN Wageningen 
The Netherlands  

Email: Alfons.Oudelansink@wur.nl 

 

Dr. Paul Berentsen  
Assistant Professor, Business Economics Group (BEC) 

Input: Daily supervision of sub-project 3a and 5a 

Address: Hollandseweg 1 
6706 KN Wageningen 
The Netherlands  

Email: Paul.berentsen@wur.nl 
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Prof. Dr. E.C. van Ierland  
Chair holder of the Environmental and Natural Resource Economics Group (ENR) 

Input: Promoter of sub-project 5b and promoter of sub-project 3a 

Address: Hollandseweg 1 
6706 KN Wageningen 
The Netherlands  

Email: ekko.vanierland@wur.nl 

 

Wageningen Institute for Environment and Climate Research (WIMEK) 

 

Dr. Rolf Groeneveld  
Assistant Professor, Environmental and Natural Resource Economics Group (ENR) 

Input: Daily supervisor of sub-projects 5b and 3a 

Address: Hollandseweg 1 
6706 KN Wageningen 
The Netherlands  

Email: Rolf.groeneveld@wur.nl 

 

Prof. Dr. Arthur P.J. Mol 
Chair holder of the Environmental Policy Group (ENP) 

Input: Programme director, Promotor of PhD 1a, 1b, 3a, 3c, 4a, 4b, 5a and 6, supervisor of Postdoc sub- 
project 1a, 1b 

Address: Hollandseweg 1 
6706 KN Wageningen 
The Netherlands  

Email: Arthur.Mol@wur.nl 

 

Prof. Dr. Wolf Mooij 
Professor, Aquatic Ecology and Water Quality Management Group (AEW) 

Input: Promoter of sub-projects 2b and 2a 

Address: Droevendaalsesteeg 3a (Building 100 / 1.401) 
6708PB, Wageningen 
The Netherlands 

Email: wolf.mooij@wur.nl 
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11. Budget Proposal budget of BESTTuna from 2011 to 2016 

Summary budget 

The total cost for BESTTuna is €2,180,085 over the five years of the programme. Of this total, the INREF 
contribution amounts to €999,989 and the remaining €1,180,096 is made up of co-funding. Table 3 
summarises the main budget lines. A full budget is presented in Annex XX. 

 

Table 3. Summary of the proposed budget for the BESTTuna programme (see Annex 7 for the full budget) 

            
  Training and courses Year 1 Year 2 Year 3 Year 4 Year 5 
    (2012) (2013) (2014) (2015) (2016) 
          

  Postdoc cofunded €100,000        

  7 PhD fellows €116,256  €13,500  €49,410  €134,806  €36,400  

  PhD cofunding €111,670  €111,670  €101,670  €56,670    

  PhD Research costs €4,000  €256,708  €255,708  €12,000    

  MSc students   €12,500  € 15,000  € 12,500    

  Communication costs (incl. website) € 3,500  €500  €500  €7,500  €7,500  

  Workshops and training €67,400  €54,250  €39,250  €69,250  €111,250  

          
  subtotal € 402,826  €449,128  €461,538  €292,726  €155,150  

              
  Management and coordination Year 1 Year 2 Year 3 Year 4 Year 5 
  (2012) (2013) (2014) (2015) (2016) 
              

  Postdoc €48,034  €49,963  €53,724  €56,795    

  Project Coordination Simon Bush €7,176  €7,391  €7,613  €7,841  €8,076  

  Project Coordination Paul van Zwieten €6,346  €6,537  €6,733  €6,935  €7,143  

  Indirect costs €22,160  €23,001  €24,505  €25,765  €5,479  

  Coordination Partners €2,500  €10,000  €10,000  €10,000  €5,000  

              
  subtotal €86,216  €96,892  €102,574  € 107,336  €25,698  

  TOTAL PROJECT COSTS €489,042  €546,020  €564,112  €400,062  €180,848  

              

          

  TOTAL PROJECT COSTS €2,180,085     

  COFUNDING  €1,180,096    

  INREF CONTRIBUTION  €999,989   
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Funding strategy external funding 

A total €1,180,096 of additional funding has been either acquired or applied for. The strategy to acquire 
these funds is based on a targeted set of funding agencies and partners within the BESTTuna network. 
Supplemental funding will be sought for additional research costs of PhDs in the region, workshops and 
other scientific meetings as well as additional funding for the Postdoc position. 

Supplementary funding for PhD positions has been requested from the Philippine and Indonesian 
governments. The University of the Philippines Mindanao (UPM) has applied for €155 103.= from 
the Commission on Higher Education (CHED) (see proposal in Annex 6). These funds will cover field-
work costs, research dissemination and salary for two PhDs and substitute salary costs for replacement 
staff for those doing the PhDs. Funding is also being sought from UPM to support the PhDs living 
allowances while in Wageningen, and international travel costs. Funding has also been sought to support 
to the Postdoc research. 

The University of the Philippines Visayas (UPV) has applied for €196,000 funding from the 
Department of Science and Technology (DOST) (see proposal Annex 6). This funding will be allocated 
to UPV and will cover field supplies, local transportation and travelling expenses, salaries for 2 PhD 
students during their period in the Philippines, contractual services, and research equipment. These funds 
also include a request of €20,000 from the National Fisheries Resources Development Institute 
(NFRDI) to cover co-ordination costs between the institutes associated with the BESTTuna programme 
in the Philippines and one inter-disciplinary workshop. 

Material costs associated with equipment from a CTD owned by AFI for the FAD study will add up to 
€6000,=. In addition, the WWF Coral Triangle Initiative has also contributed €35000 towards the 
research costs of PhD 2b. Co-operation with Japanese institutions through UPV with tagging studies, will 
be sought to share costs on equipment for tuna movement data collection. 

An application for a PhD position for an Indonesia student to Wageningen through the Indonesia 
Ministry of Education has been successful. The candidate, Mr. Zulhamsyah Imran, will be starting his 
studies in Wageningen in September 2011and brings approximately €120000 of funding to the 
programme. The Ministry of Education programme is annual and further scholarships will be sought 
throughout the programme. 

The University of the South Pacific  will allocate two Graduate Assistant positions to the BESTTuna 
Project with each annually valued at FJD$40000 per year (Approx.€16000) and will solicit other avenues 
to look for additional funding to support the two students during their tenure at USP. Funding already 
allocated to the region under the EU-ACP Partnership remains a likely source to assist the BESTTuna.  

Funds to support a one year Postdoc position worth €100000 to further develop concepts on tuna credit 
systems has been applied for through the KNAW Indonesian Challenges Exploration Grants through 
Scientific Programme Indonesia – Netherlands(SPIN). The external review reports have been 
received with excellent scores and a decision on the grant is expected any time soon. 

Supplementary funding for two PhDs will be sought through the NUFFIC half scholarship funding. 
Two candidates are already being sought, one from Indonesia and one from the Netherlands for the 
September call for proposals. If successful, these scholarships will provide approximately €85 000 in 
additional funding. Further funding will be sought for the other core PhDs in the following NUFFIC 
rounds, which is expected in March 2012. 

Supplementary funding for stakeholder meetings and dissemination is also being sought from 
government, civil society and private sector partners. WWF-Indonesia has already agreed to cover the 
costs of regional workshops up to an amount of €80000 as part of their on-going advocacy and project 
strategy in the Coral Triangle and Western Pacific. In addition, funding has been sought from Atuna b.v. 
in the Netherlands for establishing the BESTTuna website and contributing to website content. A total of 
€5000 will be sought to cover these costs. Funding for dissemination of results to policy and academic 
partners will be done through a proposal 

In addition and feeding into the research programme of in particular PhD 5 and the Postdoc programme, 
ANOVA bv has offered to fund 8-12 internships of 4-6 months for MSc students to assist in their joint 
programme with WWF. This will contribute approximately €20,000. The aim of the programme is to 
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develop the fisheries monitoring and information systems required for MSC certification of a Tuna 
fisheries in the Bay of Bone in South-Sulawesi. 

Funding will be sought from OECD and World Bank to aid in organising workshops and in 
dissemination of the research results during and after the programme. The World Bank (Sydney office) 
has been contacted and preliminary agreements for working further on dissemination activities once their 
programme on Tuna fisheries is underway were discussed. OECD workshop funding is an annual open 
round for a maximum of €60,000 (with a success rate of 28 out of 80 applications). The high profile of 
tuna fisheries in the region makes this a strong candidate for funding through the OECD. These funds 
will be sought in years two and three of the programme, but preliminary discussions on the potential of 
the BESTTuna programme in relation to the specific programmes, and commitments of both institutions 
to will be sought in the first year after the proposal has been accepted. 

A number of opportunities for linking to complimentary research and developing joint dissemination 
activities will also be pursued. ANCORS, at the University of Wollongong in Australia, is currently 
developing an Australian Research Council (ARC) Linkage Grant proposal focusing on tuna fisheries 
management in the Western Pacific, including the PNA countries. Within this programme there are 
possibilities for BESTTuna to contribute to research activities, and vice-versa, there are opportunities for 
ANCORS PhD students to work within BESTTuna. Also in Australia, the CSIRO is currently 
developing a research and development programme on the monitoring and the biology of Tuna fisheries 
that will be funded by the Australia Centre of International Agricultural Research (ACIAR). 
Opportunities for developing shared dissemination activities within Indonesia, where this project will be 
operating, as well as sharing data will be explored. 

Dutch Ministry of Foreign Affairs through their Regional Team Asia of the Centre for the Promotion of 
Imports from developing countries (CBI) is working in the field of export capacity building (both on 
SME level as with public and private business supporting organisations) and company matchmaking, by 
coaching, training, technical support, strategic conferences and supply of market information. It does this 
through the Indonesian Ministry of Marine Affairs and Fisheries (MOMAF); Seafood Service Centre 
(SSC); local Fishery experts (advisers and trainers from public sector, private sector and, universities) and 
companies participating in the CBI Export Coaching Programme for Fishery products. CBI is seeking a.o. 
to build capacity top support Indonesian export in the fish industry, and discussions have started how 
CBI can synchronise their new to be started activities with the BESTTuna programme. Possibilities are in 
assisting CBI with a value chain analysis of the Tuna industry.  As this possibility only came up very 
recently, no further commitments can be made at this stage. 

12. Organisation and management of the programme  

The Project board (PB) is the basic unit of decision making and unit of decision making and consists of 
one representative of each partner institution headed by the programme leader Prof. Dr. Arthur Mol 
(Environmental Policy Group, PO Box 8130, 6700 EW Wageningen, Tel: 0317 482495, E-mail: 
Arthur.Mol@wur.nl). The board will be responsible for the scientific, political and administrative strategy 
of the project including the interdisciplinary framework of the programme as well as dealing with 
administrative matters related to PhD progress, exchanges and educational development.  

The Steering Committee (SC) is responsible for the daily coordination of the project, and receives a 
specified mandate by the AB to handle finances, planning and control cycles and external communication. 
The steering committee of the project will be comprised of staff from ENP and AFI – Prof. Arthur Mol, 
Prof. Johan Verreth, Ir. Paul van Zwieten, and Dr. Simon Bush, and Dr. Jose Ingles from WWF as well as 
a Project Manager operating from the region. Management of the project will integrated in the work 
package of the Post-Doc. The programme director for Indonesia, The Philippines and Fiji will be 
responsible for coordinating the organization of workshops, act as “problem owner” for the logistics and 
local arrangements of the PhDs and for the provision of infrastructure. The inclusion of Dr. Pet-Soede 
provides ongoing strategic input from the region. 

The scientific progress monitoring and evaluation of the project will be conducted by the group of 
supervisors in the Netherlands, Indonesia, The Philippines and Fiji, under coordination of the PB. 
Quality and progress of each PhD project will be assured trough the establishment of a PhD supervision 
team (per PhD) which meets at least biannually (and further each time considered as necessary). All PhD 
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studies will be carried out within the quality assurance systems of the graduate schools where the PhD 
students will be registered (WASS, WIAS, WIMEK). An important tool is the Training and Supervision Plan 
which has to be submitted for approval by each PhD student within the first 3 months of his/her 
assignment to the Graduate School. It is the backbone for progress monitoring of the PhD training. The 
PhD student and his supervisors will submit an annual progress report on activities and results to the SC. 
An external International Advisory Committee (IAC) consists of 5 external experts who will critically 
assess project developments, review scientific output, attend workshops and advise on general 
programme strategies whenever appropriate. The IAC reports to the AB and to the SC. 

Financial planning, control and reporting will be carried out by the financial controller of the Social 
Sciences Group. A budgetary allocation will be made to the Social Sciences Group, Wageningen 
University for an adjunct project manager (see budget). For activities in Indonesia, The Philippines and 
Fiji financial control will be carried out by the Financial Controller of the respective institutions where the 
country programme directors are based. They report to the controller of the social sciences group. 

 

Figure 3. Organisation and management structure of the programme 

External communication will be coordinated by the Steering Committee. To avoid that the scientific 
programme is politically damaged by uncontrolled communication, all communication memoranda with 
policy implications must receive approval by the Project Board. Dissemination activities will be reported 
annually under the responsibility of the project steering committee. The PB, together with SC, will 
convene annually after the annual workshop to evaluate the progress of the project, with regard to overall 
scientific objectives, milestones, obtained results and communication and dissemination activities.   

Financial investors in the programme (see funding strategy) will be part of the Research Consortium 
consisting further of the Academic Board and the PhD students. The investors will be invited to the 
inception meeting and annual scientific meetings of the BESTTuna programme. Their role is to advise on 
the research undertaken by the programme and individual research projects. On an individual project 
level contacts between supervisors and investors may be more regular. The final decisions on the research 
carried out remains with the Academic Board and individual research project supervisors.  

The Societal panel (or klankbordgroep in Dutch) will be made up of the network developed through the 
Tuna Think Tank. The panel will have no direct decision making power but instead will provide a forum 
in which feedback on the results of the research can be given. A list of the Think Tank Participants is 
provided in Annex 7. Having the network of actors already involved in the Tuna Think Tank will have 
the added advantage that this group is already active in developing a series of innovative ideas around 



38 
 

tuna governance. They will be approached on a continual basis through an online interface – wiki and list-
serve – managed through the BESTTuna website. This will ensure that PhD students are directly linked 
to the network and able to get access to information and feedback on ideas and results. 

 

 

International advisory committee 

The International Advisory committee will meet once a year – travel costs will be covered by the 
programme but no fees will be paid for participation. The invited members of the committee are: 

 

1. Dr. Laurent Dagorn 
 
Senior researcher,  L'Institut de recherché pour le développement, Montpellier FRANCE 
Dr. Dagorn is an internationally recognised expert on tropical tuna ecology and fisheries both 
through empirical research and analytical modelling on movement behaviour. He will provide 
guidance on the ecological and biological components of the BESTTuna programme. 
 

2. Prof Anthony Lewis 
 
Independent fisheries consultant; Visiting Professor at the University of Wollongong; Former 
coordinator of the Oceanic Fisheries Programme of the Secretariat of the Pacific Communities (SPC) 
and Chairman of the Western Tuna and Billfish Management Advisory Committee (eastern Indian 
Ocean) for the Australian Fisheries Management Authority (AFMA). Dr. Lewis has a long record in 
fisheries research on tropical tunas in the Western and Central pacific region and is very well 
acquainted with a strong network in the whole industry from fisher to factory. In recent years he has 
headed a large tuna tagging program in the Western Pacific. He will provide oversight to the 
ecological questions of BESTTuna as well as a strong working knowledge of the tuna industry 
throughout the region. 
 

3. Prof. Martin Tsamenyi 
 
Professor of Law and Director of the Australian National Centre for Ocean Resources and Security 
(ANCORS) at the University of Wollongong, Australia. Prof. Tsamenyi is a leading academic figure in 
the governance of tuna with reference to the law of the sea. His work on tuna has focused on 
Australia’s relationship with the Indonesia and the Western Pacific, and more recently on the 
governance of illegal, unregulated and unreported (IUU) fishing of tuna. He will provide guidance on 
the substantive parts of the BESTTuna programme related to state-based (international) governance. 
 

4. Prof. Robert Deacon 
 
Professor of Economics at the University of Santa Barbara California, United States of America. 
Prof. Deacon is an internationally recognized scholar on fisheries economics with a particular focus 
on resource ownership and fishing rights such as ITQs. His work on fisheries spans a number of 
fisheries in North America and more recently has turned to tuna in the Pacific. He will provide 
academic oversight to the economics components of BESTTuna. 

 
5. Prof. Neil Loneragan 

 
School of Biological Sciences and Biotechnology, Chair in Fisheries Science, Murdoch Biological 
Sciences. Dr. Loneragan is Chair in Fisheries Science at Murdoch University and oversees research 
within the Centre of Fish and Fisheries Research. This centre investigates factors that affect the 
sustainability of marine and estuarine ecosystems, such as the biology and habitats of fish and 
invertebrate populations, and the impacts of fishery activity. Professor Loneragan’s particular 
research interests have included the dynamics of fisheries in Northern Australia. He has a strong 
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interest in the multidisciplinary approaches and in that capacity has advised the INREF funded 
RESCOPAR program. 
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Annex 1: Agreement, MoU or otherwise stating clearly commitments of 
all partners involved, including funding commitments. 

 

1. Letter of Intent WWF Coral Triangle Program 

2. Letter of Intent Faculty of Fisheries and Marine Sciences, Bogor Agricultural University, 
Indonesia 

3. Letter of Intent , School of Management, University of the Philippines Mindanao, Philippines 
4. Letter of Intent, University of the Philippines Visayas, Philippines 
5. Letter of Intent Faculty of Science and Technology, University of the South Pacific, Fiji 
6. Letter of Intent for self-funding by Steven Adolf 
7. Letter of Intent for ENP and self-funding by Alice Miller  
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Annex 2: Information about partners from developing countries and 
emerging economies involved.  

University of the Philippines Mindanao (UPM) 

The UPM, an integral part of the University of the Philippines (UP) System, is one of the seven 
autonomous campuses in the country and the only one located in the island of Mindanao. It is the 
youngest campus which started only in 1995. Like any campus in the UP system, it is dedicated to human 
resource development and democratization of access to UP education for all sectors particularly the poor, 
isolated and those inadequately prepared for higher education with all its tradition of excellence, 
liberalism, total human development, social relevance and leadership.  

UPM has three colleges: College of Science and Mathematics, College of Humanities and Social Sciences 
and the School of Management. It hosts the Zonal Research Centre in Region XI of the Commission on 
Higher Education. This centre was established to enhance research capability of higher educational 
institutions in Region XI and to help build a community or network of researchers. Its research 
programme focuses on agricultural biotechnology, biodiversity and the agribusiness economics. 

The School of Management (SOM) of the University of the Philippines Mindanao (UPM) has built in the 
last decade a research programme on agricultural value chains. This programme has been developed to 
respond to the needs of Mindanao where agribusiness plays a critical role in its economy and in alleviating 
poverty among small scale producers in the value chains. In the last five years, it was able to contribute to 
the discipline through its publications and approaches/models developed. All 34 publications were 
refereed or reviewed and two were published in ISI (Web of Science) journal. Of the total, 28 are 
international publications and 24 are published in refereed journals including two international book 
publications. There were about 25 and 29 papers presented in local and international conferences 
respectively. In addition, the models developed in the two papers published in the ISI journal (Journal of 
International Food and Agribusiness Marketing) made use of the a multi-stage approach to examine 
market power in the food chain particularly the poultry, retail and processed food industries which is 
quite different from the models used to examine similar issues in the literature. There were over 30 
citations made on the programme’s publications. 

The research programme has also complemented degree programmes in the BS Agribusiness Economics 
and Master’s in Management by feeding into the development of teaching materials such as cases and 
examples and research ideas for thesis students. Research dissemination and extension services have also 
been strengthened. These include helping small scale farmers improve their income, conduct of 
Agribusiness Economics Conference (now on its 3rd year) and Supply Chain Fora (now on its 6th year), 
papers presented in policy oriented fora and workshops such as the Banana Summit and Vegetable 
Congress and cases/ examples used in the conduct of Management Development Programmes that cater 
mainly to the agribusiness companies in Mindanao. Thus, the programme aims to strike a balance 
between academic rigour and action or making research outputs more useful to stakeholders in the chain. 

Given the niche and track record established in this research programme, various research projects have 
been funded by international agencies such as the World Bank, Australian Center for International 
Agricultural Research International Development Research Center, Development Fund for International 
Development, Food and Agriculture Organization, United States Development Agency, International 
Alert, Asian Development Bank and International Finance Corporation. 
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University of the Philippines Visayas (UPV) 

The University of the Philippines Visayas (UPV) is one of the autonomous and comprehensive units of 
the University of the Philippines System with mandates in fisheries and marine sciences. UPV has 
campuses that spread out over the Visayas region in the Central Philippines and offers broad and related 
disciplines at four colleges namely: 1) College of Fisheries and Ocean Sciences (CFOS); College of Arts 
and Sciences (CAS); School of Technology (SoTech); College of Management (CM); these are offered at 
its two campuses based in Iloilo Province. Located in eastern Visayas, UPV Tacloban is a campus college 
offering courses that mirror those offered in Iloilo albeit at a limited scale. 

CFOS and CAS are the two main colleges of UPV dealing with fisheries and policy studies. The CFOS is 
the lead college of UPV. It offers a doctorate programme in Fisheries, five masters programmes (fisheries, 
ocean sciences, marine affairs), and a unified bachelors programme in fisheries. It is composed of four 
institutes, each offering education, research, and extension (public) services in line with the Philippine 
fisheries sub-sectors, namely: Aquaculture (IA); Marine Fisheries and Oceanology (IMFO); Fish 
Processing Technology (IFPT); and, Fisheries Policy and Development Studies (IFPDS). At IMFO, the 
research activities include topics related to capture fisheries, fish population dynamics, fisheries ecology, 
marine pollution, fishing gear technology, and fisheries oceanography. All faculty members of CFOS are 
members of IFPDS, and each faculty member can implement research leading towards policy studies in 
their respective disciplines. CAS is the other major college of UPV. It is administratively subdivided into 
four divisions, each dealing with various disciplines: 1) Social Science; 2) Physical Science and 
Mathematics; 3) Humanities; and, 4) Biological Sciences. Although provides services courses for all 
students of UPV, several course offerings of CAS touch on fisheries, and some of its researchers also 
implement research that deal with fisheries and ocean sciences. 
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Department of Marine Fisheries Technology and Management (MFTM), Faculty of 
Fisheries and Marine Science, Bogor Agricultural University  

http://psp.ipb.ac.id  

Background  

Management and utilization of fisheries resource in optimum and sustain needs on science, technology 
and art as well as a high quality of human resource. This human resource is not limited only for marine 
fisheries manager and producer level, but also needs on man power who overcome science, technology, 
and art in the field of technology and management of marine fisheries. To answer that challenge, Marine 
Fisheries Technology and Management Department (MFTM) carry out education programme of 
undergraduate for graduated senior high school students and postgraduate who interest and intend to 
develop their selves in the field of technology, management and policy in marine fisheries.  

The Department of MFTM has a vision to become a leading higher educational institution with 
international quality as well as a trendsetter for Fishing Science, Technology and Management in Indonesia. The 
particular goal of our department is to produce graduates whose field of expertise is the utilization of 
fishery resources. The undergraduate programme produces fisheries graduates that could elaborate, 
identify, and implements environmental friendly fishery utilization science, technology and art as a real 
effort in the field. Administratively, there are 5 professors, 23 doctors and 12 masters qualified human 
resources who run implementation of both study programme for undergraduate and post graduate. 
Currently, there are 246 undergraduate students and 70 post graduate students. Students have access to all 
facilities managed by University and Faculty, and also Department  

Study Programme  

Following the University new curricula for Undergraduate Study Programme in 2005/2006, our 
department consist of major in Technology and Management of Marine Fisheries (TMPL) and a minor in 
Technic of underwater observation (TOBA). While for Post Graduate Study Programme, our department 
provide postgraduate programme (Master and Doctoral Programme) with study programme Technology 
of Marine Fisheries with two Majors, which are: (1) Major in Technology and Management of Marine 
Fisheries, (2) Major in System and Modelling of Marine Fisheries. To support academic and research 
activity, department has been assisted by 5 divisions, which are : Fishing Technology, Fishing Gear 
Technology, Fishing Vessel and Transportation, System and Policy of Marine Fisheries, Fishing Port and 
Management).  

Tuna Research Experiences  

Some research experiences related to tuna fisheries were : (1) ACIAR Project Fish /2001/079_Indian 
Ocean Tuna (2001-2003), (2) Fishing Capacity of Tuna Fisheries in south Java (2007), (3) National 
Fishery Observer Programme (2005-2007), (4) University Grant Coastal Tuna Fisheries (1997/2007), (5) 
Tuna Quality Product HACCP Practices (2009/2010).  
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The University of the South Pacific 

The University of the South Pacific is the premier institution of higher learning for the Pacific region that 
is spread across 33 million square kilometres of ocean, an area more than three times the size of Europe. 
Established in 1968, USP is one of only two universities of its type in the world. It is jointly owned by the 
governments of 12 member countries: Cook Islands, Fiji, Kiribati, Marshall Islands, Nauru, Niue, 
Solomon Islands. Tokelau, Tonga, Tuvalu, Vanuatu and Samoa. The University has campuses in all 
member countries. 

The academic Schools, Institutes and Centre at the University are organized into three faculties and led by 
Deans. These are: the faculty of Arts and Law; the Faculty of Business and Economics; and the Faculty of 
Science, Technology and Environment. Each faculty comprises of a number of schools which offer a 
wide range of academic programmes and courses at the undergraduate and postgraduate levels. Through 
an external quality audit programme, the University ensures that it remains a quality institution producing 
degrees comparable to those awarded by universities in Australia, New Zealand and the United Kingdom. 
Graduates from USP are found in important executive positions throughout the public and private 
sectors in all member countries and in numerous countries around the world. 

The University also offers programmes through distance and flexible learning in a variety of modes and 
technologies throughout its 14 campuses. Advanced communication technologies through USPNet are 
used to reach distance and flexible learning students across the vast expanse of the Pacific Ocean. 

The future of the Pacific Island countries, indeed of the University lies in the marine sector. Through the 
School of Marine Studies, the University offers an interdisciplinary innovative programme committed to 
the concept of sustainable use and management of marine and ocean resources. A new building equipped 
with teaching and research facilities including laboratories, vessel operations and a marine library has been 
established to support teaching of under-graduate and post graduate programmes in Marine Affairs and 
Marine Sciences. Besides a team of core staff, the School also solicits expertise and resources in marine 
studies across the faculties in order to achieve its objective of enhancing capability to address marine and 
ocean related problems and issues in the region. 

The School of Marine Studies collaborates with international researchers and institutions to provide 
regional capacity in research with emphasis on postgraduate student research. Pacific Ocean and fisheries 
management remains one of the six focus areas of research at the University. There has been continued 
interest by individual researchers, external and regional partners in areas of aquaculture, coral reef 
ecology, coastal biodiversity, oceanography, fisheries management and sustainable development. The 
School of School of Marine Studies also works closely with the University’s Pacific Centre for 
Environment and Sustainable Development which has recently been a recipient of a grant of 8 million 
Euros from the European Union for research relating to climate change and adaptation.  The University 
through the School of Marine Studies is therefore well placed to collaborate under the BEST Tuna 
Project to undertake research and postgraduate training on issues relating to oceanic fisheries in the 
Western and Central Pacific region.  
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Annex 3: Logical Framework. 

  Description (narrative) Verifiable indicators Means of verification Assumptions 

Overall objectives     

Long term objective 
1 

A sustainable governance and management of global 
tuna fisheries and related marine resource use, in 
particular in the Coral Triangle and the Western 
Pacific.  

Tuna fisheries in the coral 
triangle take up improvements 
in their management which, 
aided by the results of 
BESTTuna,  will move 
towards sustainability 

Key indicators of social, 
ecological and economic 
sustainability are on targeted 
levels 

  

Long term objective 
2 

A central position of Wageningen University as a 
global knowledge and expertise centre on tuna-
related sustainable marine ecosystem and living 
resources management. 

Wageningen University 
establishes itself as a centre of 
excellence for scientific 
research on (tuna related) 
sustainable marine ecosystem 
and living resources 
management 

The profile of Wageningen 
University in academic 
research on tuna related 
management is visibly raised 
through citation indexes, 
visiting scholars and further 
project proposal 
performance  

  

Programme 
objective 1 (P1) 

Understand the complex social-ecological 
interactions in tuna fisheries, an assessment of 
optimized (existing and future) sustainable and 
equitable tuna fisheries, and a design of effective and 
equitable governance arrangements to achieve 
sustainable tuna management in the Coral Triangle 
and Western Pacific 

An understanding of complex 
social ecological system 
interactions in tuna fisheries is 
developed which contributes 
to the design of effective and 
equitable governance 
arrangements 

Knowledge created in the 
programme is visibly 
disseminated and taken up 
in wider management and 
governance practices and 
debates 

The (partial) development of an 
understanding of complex 
system interactions in tuna 
fisheries is feasible in the lifetime 
of the programme given the 
quality of the research carried 
out. 

Programme 
objective 2 (2) 

An effective global long-term science-governance 
network for sustainable tuna fisheries in the Coral 
Triangle and Western Pacific, which generates, 
disseminates and uses knowledge on tuna ecology, 
tuna fisheries behaviour, and tuna fisheries 
management and governance 

An effective network is 
established which disseminates 
knowledge generated by the 
programme 

There is adequate demand for 
the development of a coherent 
network of professionals across a 
range of sectors interested in 
more knowledge around tuna 
management and governance 
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  Description (narrative) Verifiable indicators Means of verification Assumptions 

Specific objectives         

P1.1 (Sub project 1) The development of new theoretical insights and 
conceptualizations of governing complex adaptive 
social-ecological systems, with special emphasis on 
cross-scale state-based, global value chain, and 
market-based governance arrangements for tuna 
management. 

Theoretical insights and 
conceptualisations are 
developed 

Results are published in 
international peer reviewed 

journals and disseminated to 
wider academic audience 

Research area is well defined and 
relevant to tuna fisheries in the 

Coral Triangle and Western 
Pacific 

P1.2 (sub project 2) Increased understanding and knowledge of tuna 
juvenile ecology and fisheries in relation to Fish 
Aggregating Devices in the Coral Triangle and the 
Western Pacific 

An increased understanding of 
tuna juvenile ecology and 
fisheries is developed 

P1.3 (Sub project 3) Understand and assess the working, effectiveness and 
equity of existing global market-based brand and 
retail strategies and third party certification for the 
sustainable management of tuna fisheries in the Coral 
Triangle and the Western Pacific 

An  understanding of global 
market based strategies is 
developed 

P1.4 (Sub project 4 Understand and assess the effectiveness and 
distributional consequences of multi-level state based 
tuna governance arrangements in the Coral Triangle 
and the Western Pacific 

An understanding of the 
effectiveness and 
consequences of multi-level 
governance is developed 

P1.5 (Sub project 5) Understand innovative market-based approaches in 
natural resource governance, including certification, 
cap-and-trade, credit systems and taxation, and apply 
that in designing new incentivized governance 
arrangements for sustainable tuna fishing practices in 
the Coral Triangle and the Western Pacific 

An understanding of incentive 
based approaches is developed 

P1.6 (Sub project 6) Review, assess and design (new) information-based 
tools, methods, systems and strategies for sustainable 
tuna governance in the Coral Triangle and the 
Western Pacific 

A understanding of new 
information based tools, 
methods and strategies is 
developed 
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  Description (narrative) Verifiable indicators Means of verification Assumptions 

P1.7 Achieve coherent interdisciplinary results which 
contribute to an integrated understanding of tuna 
fisheries as a complex social-ecological system 

Refinement of the programme 
conceptual framework and 
application by all PhDs 

Theoretical frameworks of 
PhD theses 

Key concepts introduced by the 
programme provide an adequate 
enough basis for theoretical 
integration 

P2.1 Build a coherent community of academic, policy and 
industry actors in which  knowledge on the adaptive 
governance of tuna fisheries can be built 

Contribution to societal 
debate around tuna 
governance in the Coral 
Triangle and Western Pacific  

Communication between 
actors as a result of the 
BESTTuna findings 'visibly' 
increase 

Willing and on-going 
participation of policy and 
industry actors in BESTTuna 
networks 

P2.2 Communicate the scientific findings of the project 
across a range of different target audiences 

Knowledge developed by 
project taken up into wider 
policy, industry and academic 
discussions and debate 

Use of BESTTuna 
knowledge visible in debates 
and discourses 

Knowledge created by 
programme of good enough 
quality to be useful to wider 
audience 

Outputs         

P1.1.1 Postdoc 1a Postdoc project "Integrating innovative tuna 
governance as a complex social–ecological system" is 
completed 

Presentations at conferences; 
publication of (at least) 4 
papers in international 
academic journals 

Bibliographic data on 
publications; final report to 
INREF 

Academic supervision is 
adequate; scientific facilities are 
made available; funding acquired 

P1.1.2 Postdoc 1b Postdoc project "Incentivizing Sustainable Tuna 
Management through a Credit System" is completed 

Presentations at conferences; 
publication of (at least) 2 
papers in international 
academic journals 

Bibliographic data on 
publications; final report to 
KNAW 

Academic supervision is 
adequate; scientific facilities are 
made available; funding acquired 

P1.2.1 (PhD 2a) PhD "Effort allocation of mixed fisheries on tuna’s 
and small pelagics with juvenile tuna by-catch and 
their interaction with FAD's" is completed  

Presentations at conferences; 
publication of (at least) 4 
papers in international 

academic journals 

TSP approved and 
achieved; Bibliographic data 

on publications; PhD 
degree signed and awarded 

€75000 acquired for field work in 
first year of programme; funding 
proposal from DOST successful. 

P1.2.2 (PhD 2b) PhD "Movement and habitat selection of juvenile 
tuna in relation to Fish Aggregating Devices and 
ocean productivity" 

Good quality candidate 
(ecological modelling) is found. 
Scientific facilities are made 
available; €35000 funding 
acquired 
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  Description (narrative) Verifiable indicators Means of verification Assumptions 

P1.3.1 (PhD 3a) PhD "Fisher level decision making in response to 
retail and brand strategies for sustainable" published 
and defended 

€35000 acquired for field work in 
first year of programme; 
potential funding from WWF; 

P1.3.2 (PhD 3b) PhD "Sustainability and its impact on competition, 
concentration and market dynamics in the tuna 
canning industry" published and defended 

Self-funding adequate for project 
to be completed. Additional 
funding acquired. 

P1.3.3 (PhD 3c) PhD "Europeanization of tuna governance through 
brand and retail strategies" is completed 

Self-funding adequate for project 
to be completed. Additional 
funding acquired. 

P1.4.1 (PhD 4a) PhD "Understanding the influence of environmental 
certification on international cooperation for tuna 
management in the WCPFC" published and 
defended 

Good quality candidate 
employed €35000 acquired for 
field work for each candidate in 
first year of programme 

P1.4.2 (PhD 4b) PhD "Decentralization of tuna fisheries management 
in Indonesia" published and defended 

€35000 acquired for field work 
for each candidate in first year of 
programme; funding for 4b 
provided by Indonesian 
government 

P1.5.1 (PhD 5a) PhD "Exploring innovative market mechanisms for 
incentivized tuna management" published and 
defended 

Good quality candidate 
employed €35000 acquired for 
field work for each candidate in 
first year of programme from 
CHED successful 

P1.5.2 (PhD 5b) PhD "Bio-economic modelling of financial incentives 
for tuna fisheries management" published and 
defended 

Good quality candidate 
employed. €35000 acquired for 
field work for candidate. 
Academic supervision adequate 

P1.6.1 (PhD 6) PhD "Information needs and integration into state, 
value chain and market-based governance 
arrangements" published and defended 

Good quality candidate 
employed. €35000 acquired for 
field work for candidate in first 
year of programme via USP 
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  Description (narrative) Verifiable indicators Means of verification Assumptions 

P1.7.1 

Integration of conceptual framework and results 
from the different sub-projects 

Conceptual frameworks of 
PhDs reflect scientific 

integration 

Scientific output from the 
project, and reports 
published on the 
BESTTuna website 

A framework can be developed 
that integrates the multiple 
dimensions of complex adaptive 
systems  

P2.1.1 

Networking between WU and wider policy, academic 
and policy actors interested in tuna governance 

Coherent network of actors 
can be identified that 
contribute to overall 
development of the 
BESTTuna programme 

Attendance at meetings, 
citation of research, 
membership of BESTTuna 
social media 

There is adequate interest in tuna 
to facilitate the development of a 
coherent network 

P2.1.2 

General online dissemination of BESTTuna results 
to wider audience 

Information from BESTTuna 
is distributed via website and 
social media and taken up in 
wider discussions around tuna 
governance 

Website hits', 'likes', 'posts' 
and social media 'likes' and 
'members', as well as third 
party media outlets 

Website accessible to wide 
audience and target stakeholders 
will read material 

P2.1.3 

BESTTuna programme disseminates information to  
industry and fishing communities in the region 

BESTTuna posters 
distributed, stakeholder 
meetings conducted, academic 
workshops conducted 

Posters printed and 
distributed, stakeholder 
meetings conducted and 
reported on BESTTuna 
website 

Target industry and communities 
find information interesting and 
participate in meetings 

Activities         

Postdoc 1a 

 

      

P1.1.1.1 Field work planned and organised Plans for field work discussed 
with academic supervisor and 
project coordinators 

Field work plan uploaded 
on programme intranet 

Academic supervision is 
adequate; scientific facilities are 
made available 
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  Description (narrative) Verifiable indicators Means of verification Assumptions 

P1.1.1.2 Field work undertaken  Field visits completed and data 
collected 

Data collected, collated and 
field reports filed on 
BESTTuna intranet 

Funding adequate; field methods 
adequate  

P1.1.1.3 Project coordination for PhD projects in cooperation 
with supervisors 

PhD projects reach key 
milestones such as TSP, field 
work, annual reports and 
submitted manuscripts papers 

Key documents uploaded 
on the programme intranet 

PhDs contribute information to 
Postdoc and remain in contact 
throughout programme 

P1.1.1.4 Maintenance of the BESTTuna website Website is updated on a 
monthly basis 

Changes are visible online Updated information is available 
from PhDs and academic staff 

P1.1.1.5 Presentation of results at least two international 
conferences 

Conference papers and 
presentations 

Publication of paper or 
presentation in conference 
proceedings or on 
BESTTuna Website (or 
Intranet) 

Paper accepted to conference; 
funding available for 
participation in conference 

P1.1.1.6 Academic output through at least four international 
peer reviewed publications 

Manuscript accepted by 
journals 

Publication of paper PhD candidates of adequate 
quality; Candidates have enough 
time to write publications in 
Wageningen and at home 
institutions 

P1.1.1.7 Further project proposals written and submitted Proposals written and 
submitted to funders 

Proposal written and posted Calls for funding are made by 
funding agencies, or 
opportunities presented by 
private sector/NGOs  

P1.1.1.8 Annual reports compiled in cooperation with project 
coordinators 

Annual report completed Annual reports published 
on BESTTuna website and 
posted to INREF 

Information is provided by 
PhDs, academic staff and 
partners 

P1.1.1.9 Project meetings organised cooperation with project 
coordinators and WWF 

Project meetings planned and 
conducted 

Report of meetings 
published on BESTTuna 
website 

Staff and partners are available to 
attend meetings; funding is 
adequate 
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  Description (narrative) Verifiable indicators Means of verification Assumptions 

Postdoc 1b        

P1.1.2.1 Field work planned and organised Plans for field work discussed 
with academic supervisor and 
project coordinators 

Field work plan uploaded 
on programme intranet 

Academic supervision is 
adequate; scientific facilities are 
made available 

P1.1.2.2 Field work undertaken Field visits completed and data 
collected 

Data collected, collated and 
field reports filed on 
BESTTuna intranet 

Funding adequate; field methods 
adequate  

P1.1.2.3 Presentation of results at least one international 
conferences 

Conference papers and 
presentations 

Publication of paper or 
presentation in conference 
proceedings or on 
BESTTuna Website (or 
Intranet) 

Paper accepted to conference; 
funding available for 
participation in conference 

P1.1.2.4 Academic output through at least two international 
peer reviewed publications 

Manuscript accepted by 
journals 

Publication of paper PhD candidates of adequate 
quality; Candidates have enough 
time to write publications in 
Wageningen and at home 
institutions 

P1.1.2.5 Further project proposals written and submitted Proposals written and 
submitted to funders 

Proposal written and posted Calls for funding are made by 
funding agencies, or 
opportunities presented by 
private sector/NGOs  

P1.2.1 to P1.6.1                        
10 PhD projects    

(2a to 6) 

       

1 Proposal Submission and approval by 
respective graduate school 

Letter from graduate school 
approving proposal 

Adequate academic supervision; 
facilitates for writing made 
available to PhD candidate 

2 Course work Passing grades for course Marks and ECTS awarded PhD candidates of adequate 
quality with enough time to 
complete courses 
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  Description (narrative) Verifiable indicators Means of verification Assumptions 

3 Field work Field visits completed and data 
collected 

Data collected, collated and 
field reports filed on 
BESTTuna intranet 

Funding adequate; PhD 
candidates given freedom to 
work by home institutions; 
supervision of field methods 
adequate; no social unrest in field 
sites  

4 Writing publications Candidates submit drafts and 
manuscript to journals 

(Final) draft(s) and 
manuscripts of publications 

PhD candidates of adequate 
quality; Candidates have enough 
time to write publications in 
Wageningen and at home 
institutions 

5 Conference participation Conference papers and 
presentations 

Publication of paper or 
presentation in conference 
proceedings or on 
BESTTuna Website (or 
Intranet) 

Paper accepted to conference; 
funding available for 
participation in conference 

6 Supervisor field visit Supervisor visits PhD 
candidate in the field 

Trip report uploaded on 
BESTTuna website 

Time available for supervisors; 
field sites accessible for short 
visits 

7 Graduation visit PhD student Thesis accepted and PhD 
ceremony organised 

Letter from WU Graduate 
Office 

Thesis is of good enough quality 
for graduation 

8 Finalisation of thesis Introduction and conclusions 
finalised 

Supervisors approve final 
draft of proposal 

PhD candidates of adequate 
quality; other papers are finalised 
and/or published 

9 Graduation visit co-supervisors Co-supervisor(s) at graduation PhD certificate signed by 
co-supervisors 

Funding is available and co-
supervisors are willing to attend 

10 Production dissertation (design, outlay, printing) Dissertation layout and design 
completed 

Proofs sent to printer Design and layout accepted by 
WU 
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  Description (narrative) Verifiable indicators Means of verification Assumptions 

P1.7.1.1 Kick-off meeting at start of the project with all 
PhDs, Postdocs and (academic) partners 

Presentations at  meeting Minutes and PowerPoint 
files of presentations at 
Scientific Workshop on  the 
project website 

Partners are available and willing 
to attend 

P1.7.1.2 Organise and hold annual scientific meetings Presentations at Scientific 
Workshop 

Minutes and PowerPoint 
files of presentations at 
Scientific Workshop on  the 
project website 

PhD candidates and Postdocs 
make progress in research; 
Partners are available and willing 
to attend 

P1.7.1.3 Steering committee meetings of academic staff Meetings are held every two 
months throughout the 
project 

Minutes of the steering 
committee are published on 
the project website 

Steering committee are available 
for meetings 

P1.7.1.4 Annual international advisory committee meetings Committee members attend 
meeting and provide advice on 
the content of the programme 

Minutes and PowerPoint 
files of presentations at 
Scientific Workshop on  the 
project website 

Committee members are 
available and willing to attend; 
project results are available for 
comment 

P2.1.1.1 BESTTuna social media platforms developed Social media sites operating Sites available online All partners agree to social media 
dissemination strategy 

P2.1.1.2 BESTTuna social media platforms maintained Social media sites updated 
each month 

Changes visible online Programme staff, PhD 
candidates and partners provide 
suitable material for sites 

P2.1.1.3 BESTTuna website developed by external web 
developer 

Website online Site is available and 
searchable through Google 

Partners agree to format and 
designer able to meet demands 
of programme 

P2.1.1.4 BESTTuna website maintained by Postdoc and PhDs Website updated each month Changes visible online Programme staff, PhD 
candidates and partners provide 
suitable material for main site 
and sub-sites 
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  Description (narrative) Verifiable indicators Means of verification Assumptions 

P2.1.2.1 Bi-annual academic tuna workshop Wider academic community 
around tuna attend meeting 
and present results of their 
research 

Minutes and PowerPoint 
files of presentations at 
Scientific Workshop on  the 
project website 

Academic partners are available 
and willing to attend; 
Stakeholders are willing to 
provide feedback on goals and 
results 

P2.1.2.2 Final best Tuna scientific conference Programme partners and staff 
as well as wider academic 
community around tuna 
attend meeting and present 
results of their research 

Minutes and PowerPoint 
files of presentations at 
Scientific Workshop on  the 
project website 

PhDs and Postdocs complete 
their research 

P2.1.3.1 Stakeholder meetings annually from year two of the 
programme; facilitated by WWF 

Stakeholders attend meeting 
and provide feedback on 
research goals and results 

Minutes and PowerPoint 
files of presentations at 
Scientific Workshop on  the 
project website 

Stakeholders are available and 
willing to attend; Stakeholders 
are willing to provide feedback 
on goals and results 

P2.1.3.2 Dissemination materials disseminated with assistance 
of WWF 

Materials delivered to industry, 
policy makers and  
communities 

Materials delivered and 
acknowledgement of receipt 
received 

Results available for 
development of materials 

P2.1.3.3 Dissemination materials developed with assistance of 
WWF 

Materials designed and printed Materials delivered and paid 
for 

Results available for 
development of materials 
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Annex 4: Description of PhD research projects per PhD student 

Sub project 2a – Effort allocation of mixed fisheries on tuna’s and small pelagics 

with juvenile tuna by-catch and their interaction with FAD's 

Promoters: Prof. Adriaan Rijnsdorp (AFI-WUR) and Prof. Wolf Mooij (AEW-WUR) 

Daily Supervisor: Ir. Paul van Zwieten (AFI-WUR) 

Local supervisor : Prof. Ricardo Barbaran (UPV) 

Problem statement 

The gross distribution of juvenile oceanic tuna’s is related to ocean productivity (Lehodey et al. 2003; 
Lehodey et al. 2008). On a local scale distributions of juvenile tuna appear to follow patterns related to 
hydrological factors as coastal upwelling and boundary layers (Game et al. 2009; Hymetocean Peers Co 
2009). Fish Aggregating Devices are increasingly used at depths from 50 -2 2500m to catch tuna and small 
pelagics. In particular effort increases in medium sized purse seine fisheries that target skipjack, but with 
large by-catches of juvenile yellowfin and bigeye tuna’s. These two species are comparatively large, slow 
growing and are more valuable when caught at larger sizes, which results in an allocation problem with 
fisheries targeting large sizes occur (Bailey and Sumaila 2008). Tuna are known to be attracted by floating 
objects from distances up to 10 km (Moreno et al. 2007) that under natural conditions occur in 
productive oceanic zones. FAD’s are placed in groups, grids, or along bathymetric lines forming new 
habitats. As they are also placed in “unproductive” zones, it has been hypothesized that they can act as an 
ecological trap (Hallier and Gaertner 2008b). Furthermore, FAD’s are increasingly placed in high 
densities, and grids of FAD’s may act as traps for juvenile tuna’s. Next to questions on the regulation of 
FAD densities, the promotion of incentives to ban FAD fishing or selectively fish on large specimen of 
tuna on FAD’s is advocated. Worldwide rights based and incentive based management methods to 
transform fisheries to sustainability have gained prominence. However, these methods are often 
promoted under generally simplistic assumptions regarding fishers preferences, operations and their 
responses to regulations or stimuli (Salas and Gaertner 2004). 

Research objective and questions 

To predict effects on fishing effort and FAD use by incentives, or other management measures, 
knowledge on fishers preferences, the inherent variability in fisheries that they respond to and the 
behavioural responses of their targets is required. The research objective is to identify long term strategies 
and short term tactics of fishers in placing and utilising FAD’s, a as well as the long term consequences of 
associations with FAD’s both on a stock level and on the wider ecosystem.  This information is required 
for management advice on the utilisation of FAD’s and is currently lacking (Dempster and Taquet 2004). 
Given the multispecies- multigear nature of the FAD tuna fisheries research questions are: 

• What fishing tactics and strategies are used to set and use FAD’s in coastal areas?  
• What relation is there between FAD placement, local environmental factors and (knowledge 

about) the short term and seasonal behaviour of tuna as well as long term trends in stock 
availability? 

• What is the behaviour of juvenile tunas around FAD’s? What is the utilisation of space by 
juvenile tuna’s in a grid of FAD’s?  

Scientific background 

Fishers develop and implement fishing strategies and tactics in response to the constraints they 
encounter,  and their intended social and economic objectives as well as their knowledge of state and 
behaviour of the resource. Individual fishing decisions represent dynamic responses to changing 
conditions. A combination of different fisher types with a range of fishing strategies will be reflected in 
heterogeneous groups operating in a changing ecological and economic environment (e.g. (Pet-Soede et 
al. 2001). Options to reduce uncertainties as a result of catch-variability on individual species levels, lie in 
the flexibility fishers have to switch to and diversify over a range of target species, fishing methods, or to 
non-fishing activities (van Oostenbrugge et al. 2004). The creation of artificial habitats as FAD’s, appear 
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to reduce catch variability considerably. In part their use is a reaction to declining resource availability 
(Zwieten et al. 2011b), though in the pelagic fisheries vast reductions in search times and increased 
efficiency in catch power has played a major role in their deployment. Despite these increased efficiencies, 
pelagic stock availability is highly variable. Large resource variability constrains the development of 
knowledge on short term stock behaviour as well as long term trends in stock development (Van Densen 
2001; Oostenbrugge et al. 2002). Such basic uncertainty may preclude the placement of anchored FAD’s 
in areas and in densities most suitable for tuna’s.   

Approach 

Fishing effort allocation of tuna fisheries and resulting fishing outcomes will be studied at two sites with 
anchored FAD’s, differing in productivity in Indonesia/the Philippines. We will focus on medium sized 
fishing vessels targeting SJ tuna (and/or small pelagics). Local productivity will be characterised with the 
aid of SEAWifs on seasonal changes in Chl distribution seasonal, as well as local hydrological and depth 
maps and direct measurements (CTD probe). Spatial and temporal fishing behaviour, and resulting fleet 
dynamics will be typified through statistical methods on data collected on short term fishing decisions 
(tactics) on spatial and temporal effort allocation and outcome (catch: species, sizes, amounts, revenues, 
costs) of selected purse seine vessels and selected important fisheries on FAD’s in relation to a.o. 
.environmental conditions, revenues, short term/annual fish behaviour , habitat quality, presence of other 
fishers, information sharing and time expenditure.  The movement behaviour of juvenile tuna around 
FAD’s will be studied by observations through acoustic methods. To that end tuna’s will be tagged with 
transmitters and a grid of FAD’s will be equipped with receiver stations (Soria et al. 2009). 

Linkages with other PhD projects 

Information on strategies and tactics of purse seine fishers utilising FAD’s forms the basis for discussing 
changes in spatio-temporal fishing behaviour, selectivity issues and FAD regulations. Together with a bio-
economic model on the fish we can gain an understanding of the potential effectiveness of incentives to 
change behaviour in fisheries. Information on FAD use by both stocks and fishers will contribute to 
better assessments of the state of the tuna stocks.  

This study will provide parameter values of fish and fisheries behaviour for PhD 2b: modelling of habitat 
selection and movement of juvenile tuna. It furthermore contributes to PhD5 bio-economic modelling of 
financial incentives and MBS through parameter values on fishing decisions. 
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Sub project 2b – Movement and habitat selection of juvenile tuna in relation to 
Fish Aggregating Devices and ocean productivity 

Promoters: Prof. Wolf Mooij (AEW-WUR) and Prof. Adriaan Rijnsdorp (AFI-WUR),   

Chair group supervisor: Ir. Paul van Zwieten (AFI) 

Local supervisor: Prof. Rommel Espinosa, Prof.  Ricardo Barbaran (UPV), (or Dr. Budy Wiryawan (IPB)) 

Problem statement 

It is well known that floating objects aggregate pelagic fish, including tuna’s, a behavior that is used by 
fishers who exploit these floating objects or build artificial ones: Fish Aggregating Devices (FAD’s). 
FAD’s are left drifting on ocean currents, and are then used by large purse seiners that catch over 50% of 
the catch of oceanic tropical tuna’s (Miyake et al. 2010a). Or they are anchored, sometimes in high 
densities, in coastal waters and used by a range of small and medium scale fishers, increasingly so in 
Indonesia and the Philippines. The use of FAD’s has modified the exploitation pattern related to size, 
with increasing amounts of juvenile tuna’s caught around FAD’s compared to free-swimming schools 
(Essington et al. 2002).  FAD’s furthermore modified the pelagic environment by creating new habitats, 
and by doing so could affect the behavior and ecology of tuna’s. They have been hypothesized to act as 
ecological traps, if they attract tuna’s to less productive environments resulting in lowered survival rates 
(Hallier and Gaertner 2008a). However, FAD’s may act as an enhancement strategy and therefore result 
in higher overall survival rates of juvenile populations. Lastly, tunas could be trapped in networks of 
artificial FAD’s and which could change their foraging and reproductive success (Marsac et al. 2000)., 
FAD’s increase fishing efficiency, but fishers strategies in placing them may be directed more by 
operational constraints than by fishers knowledge of tuna behavior in relation to their  productive 
environments. 

Research objective and questions 

The objective of this study is to conduct a model analysis of the consequences of (anchored) FAD use on 
juvenile tuna populations (focus on yellowfin and bigeye)  (1) in relation to the habitat quality 
(productivity of the environment), (2) densities set on (juvenile) tuna stocks and (3) fishing tactics and 
strategies in utilizing FADs. Starting from the individual  behavior of juvenile tunas around FAD’s, an 
analysis is made of the parameters of attraction of juvenile tuna’s in a grid of FAD’s and their residence 
time around FAD’s on a population level in relation to habitat quality (productivity). Next the impact of 
different densities of FAD’s on juvenile attraction and aggregation on the resulting tuna communities 
(size structure and composition) will be analysed. These models will be used to study effects of providing 
additional juvenile habitats as well as an increased fishery on juveniles to the overall survival rates of 
juvenile tuna’s. Lastly and individual based model on effort allocation and FAD use in relation to the 
wider ecosystem and tuna behavior will be developed to predict impacts of incentives and measures on 
FAD use.  

Scientific background 

The most likely hypotheses that have been advanced to explain the associative behavior of tuna’s around 
floating objects, all focus on what tuna may expect to find around them: prey or con-specifics (Fréon and 
Dagorn 2000a). Natural debris and logs are associated with river outflows and productive oceanic 
convergence zones. FADs then could be indicators because the probability of encountering these patches 
of increased productivity and therefore prey rich waters is higher where there are floating objects (Castro 
et al. 2001). Floating objects could also act as meeting points enabling tunas to form larger schools by 
attracting them in a radius of several kilometers (Dagorn and Freon 1999; Soria et al. 2009). It is known 
that pelagic species exhibit different movement types in areas of different productivities (Humphries et al. 
2010). Specifically juvenile specimen of the three oceanic species are attracted by FAD’s inducing the shift 
to smaller sizes of the (purse seine) tuna fisheries. Fishermen decision-making is a fundamental 
characteristic that has not been studied substantially and that must be incorporated in fishery models 
specially related to fishing effort distribution in order to study regulatory impacts on the fishing resources 
as well as to the industry. A spatial analysis of location choice (fishing effort allocation and FAD 
placement) can be appropriately approached by individual-based modeling of fishery systems, focusing on 
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the learning and adaptive characteristics of fishermen and on interactions that take place at a fine 
(Dreyfus-Leon 1999; Gaertner and Dreyfus-Leon 2004). Linking such a model to a fish-behavioral model 
will enable further insights into the impact of changes in oceanic habitats through placement of structures 
from oil-rigs to sea-cages to FAD’s. 

Approach 

The analysis will use (1) observations on the species and size-structure of the catches around FAD’s (2) 
observations on juvenile tuna behaviour around FAD’s  through acoustic methods (3) direct observations 
on ocean productivity in the attraction region of FAD’s (around 10 km (Girard et al. 2004; Moreno et al. 
2007) from literature and project 2b. Tuna behaviour and local habitat selection will be modelled through 
individual based models (e.g. (DeAngelis and Mooij 2005). The habitat will be represented in the model as 
a lattice of small squares that form the basic spatial units. Each cell will be characterized by three state 
variables: 1) having a FAD or not, 2) the amount of juvenile tuna and 3) the local productivity. Movement 
of juvenile tuna over the grid will be modelled as function of each of these state variables, resulting in 
aggregation patterns around FAD’s, schooling behaviour and spatial correlations between tuna density 
and productivity. Movement rules and survival parameters will be estimated from the available data. As 
shown by (Mooij and DeAngelis 2003), even a relative small dataset might already be sufficient to get a 
first cut at the relevant parameters describing individual behaviour and survival. Where both data on 
individual behaviour of both fishers and fish and their spatial patterns are available we can use ‘pattern-
oriented modelling’ (Grimm et al. 2005). Here, the model is confronted with data a multiple levels of 
integration. Once parameterized, various scientific hypotheses concerning the spatial dynamics of juvenile 
tuna (e.g. the meeting point hypothesis, (Dagorn and Freon 1999) and fishing behaviour will be analysed 
and tested. The end result will be a spatially informed model on the impact of floating objects and fishing 
behaviour on juvenile habitat choice.  

Linkages with other PhD projects 

The project is closely linked to project 2a: the two projects will as much as possible work within the same 
region, and use overlapping data and methodologies to make maximum use of the data collected. Adding 
fishing pressure as a fourth state variable to the model allows to include fishery in the model and make a 
more direct link between subproject 2a and 2b by working on a shared model. This PhD will provide 
insights into the insights in potential avenues for “improved” FAD use. As such the project will provide 
inputs to the sustainability claims which form the basis of the analyses in all of the other PhD projects. A 
stronger link will be made to bio-economic modelling exercise by PhD 4a by sharing data for analysis. 
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Sub project 3a – Fisher level decision making in response to retail and brand 
strategies for sustainable tuna 

Promoters: Prof. A. Oude Lansink (BEC/WASS) and Prof. A.P.J. Mol (ENP/WASS)  

Daily supervisors: Dr. Paul Berentsen (BEC/WASS) and Dr. Simon R. Bush (ENP/WASS) 

Local supervisor: Prof. Larry Digal (UPM) 

Problem statement 

Currently different value chain strategies as well third party certification are applied in order to promote 
sustainable tuna fisheries. Examples of existing brand strategies are the members of ISSF, as well as other 
sustainability brands such as Fishes,  tuna and SusTunable. However, policy makers and stakeholders in tuna 
fishery chains lack a clear insight into the impacts of strategies and certification on the decisions made by 
firms and households at the primary level (fisheries) and on the consequential economic results of these 
groups. Next to tactical and strategic decisions to change practices this includes strategic decisions to exit 
or to enter tuna fishing. This sub-project will investigate potential effects of brand and retail strategies as 
well as third party certification enhancing sustainability on decision making at the fishers level. Starting 
from existing brand strategies (such as the members of ISSF, as well as other sustainability brands such as 
Fishes,  tuna and SusTunable.) new market driven incentive mechanisms will be designed and verified with 
stakeholders. Empirical analysis will be done to study entry and exit behaviour of tuna fishers in response 
to changing conditions. Decision models will be developed to analyse effects of  the new incentive 
mechanisms on fisher’s decisions to adapt fishing practices. Both small scale fishery households and large 
scale fishing companies will be studied. 

Research objective and questions 

The objective of this research is to design new market driven incentive mechanisms and to provide 
insight into their possible effects on decision making at the primary fisheries level. 

1. What new market driven incentive mechanisms (brands, certification) can be designed ? 
2. Which factors determine entry and exit decisions in small and large scale fishing? 
3. What is the impact of new incentive mechanisms on decision making in small fishery households 

in the short and long run? 
4. What is the impact of new incentive mechanisms on decision making in large fish companies in 

the short and long run? 

Scientific background 

The traditional paradigm for analysing decision making requires the existence of a decision maker, feasible 
choices, and a criterion of choice (Romero and Rehman, 2003). The relevant decision makers in this case 
are the household heads in the case of small scale fisheries and the managers of the fishing companies in 
the case of large scale fisheries. Feasible choices regarding fisheries practices are determined by the 
existing situation and by alternatives following from the newly designed incentive mechanisms. The scope 
of the options can be strategic (long term) or tactical (short term) (Kay et al., 2005). Strategic options, 
including entry and exit options, by definition implies investments or disinvestments which makes the 
decision costly to revers. Tactical options influence costs and revenues only for a period of a year at a 
maximum. Strategic options might include a transition period. The dominantly used criterion of choice is 
the contribution to income. If uncertainty plays a role in the fishing process or in the input and output 
prices, risk (possible effect of the uncertainty on income) needs to be taken into account (Hardaker et al., 
1997). 

Approach 

The initial design of new incentive mechanisms is based on the analysis of existing incentive mechanisms 
(related to project 3b) and on contract theory (see Bolton and Dewatripont, 2005; Salanié, 1997). The 
initial design of new incentive mechanisms is followed by a validation in a workshop with stakeholders of 
the tuna fishery chain. This workshop has to ensure that the new mechanisms are cost-effective, feasible 
and acceptable for the stakeholders. Empirical analysis of entry and exit decisions will be done using data 
on benefits and costs of fisheries, on governmental regulations and on general economic conditions (e.g. 
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Bockstael and Opaluch, 1983; Pradhan and Leung, 2004 and Tidd et al., 2011). Both the assessed new 
incentive mechanisms and the results from the empirical analysis of entry and exit decisions will feed into 
the analysis of decision making at the household level for small scale fisheries and at the firm level for 
large scale fisheries. This will be studied developing and applying mathematical programming models. 
Income/profit maximization will be a basic premise in these models while eventual risk factors will be 
taken into account. Both tactical and strategic decision options will be included in the model. Processes of 
change will be taken into account in strategic decision making by using dynamic models. 

Linkages with other PhD projects 

This project will deliver insights into feasible market driven incentive mechanisms to stimulate sustainable 
tuna fisheries. In doing so it will provide results that will assist understanding the entry and exit behaviour 
of fishers which will feed into PhD 5b. In doing so it will also provide results on decision making models 
of small scale and large scale fishers which is relevant to PhD 3b, which explores the value chain in which 
these decisions are made. 
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Subproject 3b - Sustainability and its impact on Sector competition, 
Concentration and Market Dynamics in the Tuna Canning Industry (Steven Adolf) 

Promoter: Prof. Alfons Oude Lansink (BEC-WUR) 

Daily supervisor: Dr. Greg Emvalomatis (BEC-WUR) 

Problem Statement 

The market for canned tuna is characterised by mergers and acquisition activity and forms of cooperation 
that are related with a maturity of the product lifecycle. Horizontal as well as vertical integration, driven 
by the declining amount of brands, economies of scale and the shifting price and profits between the 
fishing fleet and the canning factories appears to be the main trend in the global market. On the supply 
side catches stabilize, demand - especially in the bulk market of canned skipjack – is driving the market to 
the cheaper commodity segment. Against this perspective of a saturated market, different initiatives on 
several stages in the product chain are developed that are supposed to make the fishing of tuna more 
sustainable. For its impact on the market, its substantial share of the world supply of raw material, and its 
most advanced and far reaching set of policies, the measures now developed by the Parties to the Nauru 
Agreement (PNA countries: the Federated States of Micronesia, Kiribati, the Marshall Islands, Nauru, 
Palau, Papua New Guinea, Solomon Islands and Tuvalu) are supposed to have a mayor impact. The 
question is how these measures (certification, FAD closures, high sea pockets, vessel day schemes, buyer 
policy of the retailers) intervene in the market dynamics: the effect on prices, the shifts of where the 
profits fall and how the companies in the different stages of the product chain will react to cope with the 
effects of the sustainability measures. The assumption is that sustainability measures will guarantee future 
supplies of tuna, but these measures will inevitably will result in shifts in the value added in the different 
stages of the vertical production chain and for that matter on the consolidation that characterize today’s 
market.  

Research objective and Questions 

The overall objective of this research is to analyse the market dynamics that will be caused by the newly 
developed measures to improve sustainability in the product chain for canned tuna from the Western and 
Central Pacific Ocean 

The research questions are the following 

1. What are existing sustainability enhancing incentive mechanisms in tuna fisheries? 

2. What are the economic benefits and costs of different incentive mechanisms now being 
introduced for different stages of the tuna fishery supply chain? 

3. What is the role of government policies in the tuna fishery and canning chain? 

4. Does the introduction of sustainability measures affect the dynamics, pricing and structure of the 
market in the vertical supply chain? 

Scientific Background 

Several investigations are focussed on the relationship of sustainability measures taken in the case of the 
tuna-dolphin dispute (e.g Constance and Bonanno 1999). Others on the effects of tuna management 
regimes for the development of the industry in the Pacific Island States (Ram-Bidesi and Tsamenyi 2004), 
the relation of Pacific Island Countries, the global tuna industry and the international trade (Campling and 
Havice 2007) or the more general analysis of the impact in the world market of prices and imports on 
catches and the fishing capacity (Catarci 2008). Also the prospects for an international resource owners 
cartel (Campbell) were described. As well as the economic policy and fisheries development in the Pacific 
(Petersen). 

Approach 

This PhD investigates the dynamics of the tuna canning industry through the theories of industrial 
organization and its effects on the market structure.  
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The theoretical context is thus not one of static micro-economic theory, but one of dynamic approach of 
a market structure, in which markets arise, expand and decline over time. Product life cycle and its effect 
on new entrants, the competition and concentration through takeovers and mergers, cooperative 
agreements and higher levels of control form the core of the investigation of the development of market 
sector and the food supply chain. 

In the context of the research questions the following data are collected  

• Development of and international regulation, national policy and market driven mechanisms 
introduced to guarantee a sustainable catch  

• Product life cycle of tuna in terms of sales and sustainability policy  

• Market shares, mergers and take-overs of the companies on the different levels of the supply 
chain. 

• Prices in different stages of the chain 

• Revenues and costs of firms operating in the tuna chain 

Linkages with other PhD projects 

This PhD will supplement the findings of PhD 3a in which the impacts of market arrangements are 
analysed at the fishery firm level. The results will also provide input to project 5a (ENP/BEC project) 
which analyses the impact of government based incentive schemes for regulating catch. 
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Sub project 3c - Europeanization of tuna governance through brand and retail 
strategies 

Promotor: Prof. A.P.J. Mol (ENP/WASS) 

Daily supervisors: Dr. Simon Bush (ENP/WASS) 

PhD candidate: Ms. Alice Miller 

Problem statement 

The globalisation of tuna fisheries has important implications for governance, as it is stretching the 
distance in space and time between the food consumers and the fishing activities involved in producing 
the seafood. It is therefore increasingly apparent that conventional nation-state-based governance 
practices can no longer adequately deal with complex problems of sustainability (Mol 2002). As a result, 
the role of the nation state is changing as environmental governance is democratized to include a wider 
range of societal actors. This transition has blurred the traditionally clear distinction between public and 
private responsibilities and between nation-state structures and international coordinating institutions 
(Oosterveer 2007). As the largest consumer of canned tuna in the world Europe is uniquely situated to 
deal with contemporary concerns about seafood production and consumption. Europe private regulation 
over fisheries, including tuna, through retail, brands and third party certification Europe in particular has 
played an important role in the regulation of seafood sustainability by promoting a range of market-based 
governance mechanisms (Gulbrandsen 2006; Bush 2010). How existing private sector standards impact 
tuna production and consumption therefore relies in an understanding of the degree and type of 
interaction between the EU and private sustainability standard setters. More specifically, retailers play an 
important, but poorly understood role in driving sustainability standards, such as “pole-and-line” through 
their own private labels, which make up 35% of the European tuna market. It is also unclear how these 
private strategies in Europe relate to the wider shift to MSC certification. With less than 1% of canned 
tuna currently certified under MSC, it is not clear what factors would increase demand for sustainably 
labelled tuna on a broader scale. In light of the movement of the imminent MSC certification of the PNA 
tuna fishery, wider questions also emerge as to how European regulation and economic agreements with 
Pacific countries will shift in response to changing market demand for tuna from this region. 

Research objective and questions 

This research seeks to fill in knowledge gaps related to market-led governance strategies for the 
sustainable production of European canned tuna. Specifically, it attends to the following questions: 

1. What retail and brand strategies in Europe integrate sustainability standards into the production and 
consumption of canned tuna, and how do they influence and are influenced by EU regulation? 

2. How do European supermarkets define the environmental and social sustainability of tuna in CSR 
policies, and how does these definitions inform purchasing practices for their private labels? 

3. What influence has MSC certification had on tuna consumption in Europe and how does the 
development of third party certification influence wider EU discussion over environmental standards 
and labelling? 

4. How do the private standards interact with EU legislation and what influence do ‘hybridised’ forms of 
public-private value chain arrangements have over tuna in the Western Pacific? 

Scientific background 

These questions are examined through the lens of network approaches to environmental governance to 
extend an understanding of the shifting role of the nation state, and the establishment of standards, legal 
arrangements and enforcement, towards actors and institutions operating in transnational global space. In 
doing so the study draws upon an sociology of environmental flows (Mol and Spaargaren 2006), which 
examines how the material movement of products such as tuna can be supplemented with flows of 
information which enables steering. Applying a flows perspective to fisheries governance enables a wider 
understanding of how novel constellations of actors, practices and institutions can influence the structure 
and function of value chains to environmental outcomes (Bush and Oosterveer 2007; Oosterveer 2007). 
Examining networks can help understand the governance of environmental flows in two ways: first, by 
looking at the dynamically changing relationships between non-contiguous actors that interact across the 
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space of flows; and second, through identifying the structural outcomes of relationships within the 
network (Bush 2010). Doing so will enable a new understanding of the creation of new forms regulation 
made up of rules, norms and conventions which influence the social practices of interaction amongst 
network actors, and material practices of production and consumption. In addition, the approach will 
enable a clearer understanding of any tension that might exist between actors and institutions involved in 
sustainability governance and how this tension drives the generation and implementation of alternative 
governance solutions for introducing sustainability standards.  

Approach 

The study is based on a case study approach. Each case study requires a flexible empirical design and will 
be investigated using multiple qualitative research methods. Broadly speaking, these will include 
document analysis and semi-structured interviews with representative actors from the public and private 
sector and civil society institutions (these will vary according with each case study). Additionally, peer 
debriefing, through presenting the preliminary conclusions of the case studies to academic audiences will 
also be used. 

Linkages with other PhD projects 

This research will contribute an understanding of tuna governance from the perspective of European 
actors in global market-based governance networks. The findings of the research will compliment project 
3a, by focusing on the wider influence of European institutions on standard setting and market-based 
regulation of tuna. The research will also compliment the economics based sub-project 3c by providing a 
European perspective of the formation and implementation of tuna governance institutions from a 
sociological perspective. 

  



79 
 

Sub project 4a – Understanding the influence of environmental certification on 
international cooperation for tuna management in the WCPFC 

Promoters: Prof. A.P.J. Mol (ENP/WASS) and Prof. E. van Ierland (ENR/WASS)  

Daily supervisors: Dr. Simon Bush (ENP/WASS) and Dr. R. Groeneveld (ENR/WASS) 

Local supervisors: Dr. Vina Ram Bidesi (USP) and Dr. Sandra Tarte (USP) 

Problem statement 

The international nature of Pacific tuna stocks makes cooperation between Pacific island states essential 
for the sustainable management of these stocks (Sibert and Hampton 2003). Existing multilateral 
governance arrangements, including the WCPFC and PNA, and bilateral fishing access agreements with 
distant water fishing nations, including the US, EU and Japan, have not effectively managed tuna stocks 
and led to poor economic returns from tuna fishing. In the Western Pacific the PNA countries have 
created a coalition to close the high seas pockets by renegotiating their bilateral fishing agreements with 
distant water fleets. The PNA countries have implemented a regional vessel day scheme (VDS) to manage 
effort (Havice 2010) and are in the last stages of Marine Stewardship Council (MSC) certification, which 
they hope will provide a premium for sustainable fishing practices. Such modes of cooperation remain 
fragile for several institutional and economic reasons (Parris and Grafton 2006). MSC certification, 
however, could strengthen such cooperation if it offers additional rewards for cooperation through a 
higher market price, and possibly punishes defection through exclusion from certain markets. Whether 
and how they continue to cooperate in management will depend on the ability of certification to create 
sufficient payoffs through a price premium, as well as structural limitations imposed by existing multi-
lateral and bilateral fishing agreements. However, if successful the PNA will represent an effective 
intermediate level of fisheries management above the state and below the WCPFC that has the potential 
to be more effective in creating incentives for binding coastal states in a coherent coalition that more 
effectively controls access by fishing nations. If successful the PNA case holds lessons for other 
(sub)regional fishing coalitions, both in the Western and Central Pacific and more widely. 

Research objective and questions 

This PhD aims to investigate the potential influence of environmental certification on international 
cooperation for more effective management of tuna stocks within the WCPFC in general and PNA 
countries in particular. The key questions addressed in the PhD include: 

1. What are the key former and existing international fishing and trade treaties, and how have these 
structured the management of access and effort to tuna in PNA countries? 

2. What is the potential impact of certification on the stability of international agreements between 
PNA countries for tuna management? 

3. What is the potential impact of existing treaties on the stability of international agreements 
between PNA countries for tuna management?  

4. What implications might close cooperation between PNA countries in tuna management have on 
the overall structure and functioning of the WCPFC? 

Scientific background 

The project draws together multi-scaled hierarchical and network models of resource governance to 
challenge current understandings of cooperative (e.g. RFMO) and competitive (third party certification) 
arrangements leading to incentivized management of shared trans-boundary fish stocks and their 
application in the coral triangle. Bilateral fishing access arrangements and the functioning of the RFMOs 
have received considerable attention (e.g. Havice and Campling 2010). Less well understood is whether 
and how these treaties will be affected by international treaties that are multilateral, but nevertheless do 
not include all RFMO member states. Likewise, the effect of new market arrangements is also unknown. 
Understanding these changes will open up new insights into the structure of ‘networked’ multi-level 
governance arrangements highlighting the shifting role and power of the nation state in new modes of 
public-private regulation. 
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An innovative aspect of the project will be to complement qualitative analysis of multi-level governance 
with economic modelling of the stability of ‘tuna cartels’ and other forms of international cooperation for 
tuna management. An earlier study by Campbell (1996) estimates that a Pacific tuna cartel can increase its 
revenues from tuna fishing by restricting catch, but does not consider the stability of such cartels. Other 
studies on the stability of international coalitions focus on Atlantic tuna management (Brasão and Duarte 
2000; Pintassilgo and Duarte 2000). An opportunity exists to improve our knowledge of the stability of 
international cooperation in Western Pacific tuna management, and how market-based incentives (such as 
MSC certification) may enhance or weaken such cooperation. This study holds potential for 
understanding the stability of other international coalitions in a range of other sectors.  

Approach 

This project will incorporate methodologies from both environmental political science and environmental 
economics. A political science approach will be used to review and analyse the historical development and 
current implementation of existing treaties in the PNA, including access rights and trade (Havice and 
Campling 2010). The main sources of information will be literature, interviews and observations of on-
going negotiations at the PNA and WCPFC levels. Subsequent analysis of the potential impact of 
certification on the stability of international agreements between the PNA countries will combine a policy 
game approach (Kiser 2002), using qualitative interviews and moderated scenario building, with an 
economics-based numerical game theoretic model similar to the STACO (Stability of Coalitions) model 
(Weikard et al. 2006) that was developed at WU-ENR. The STACO model will then be modified and 
extended to assess the stability of the international agreements between the PNA countries, the results of 
which will then be used in a moderated policy game to draw out qualitative dimensions of decision 
making. Finally, the integrated game theoretical model will be used, in conjunction with interviews and 
observations of meetings, to assess how the PNA model interacts with the wider WCPFC regime. 

Linkages with other PhD projects 

This project will inform project 3c on market power in the PNA – and in particular relation to ISSF. This 
project will inform project 3a which analyses the organisational model of MSC, in addition to ISSF, and 
other value chain strands. This project will inform by project 5 on the informational requirements for new 
forms of governance. This project will inform project 4b, because some policies (such as an ITQ system 
or a VDS) will be difficult to implement without some form of international cooperation. 
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Sub project 4b - Decentralization of tuna fisheries management in Indonesia 

Promoters: Prof. A.P.J. Mol (ENP/WASS) and Prof. J. Verreth (AFI/WIAS) 

Daily supervisors: Dr. Simon Bush (ENP/WASS) and Ir. Paul van Zwieten (AFI/WIAS)  

PhD student: Mr. Zulhamzah Imran 

Problem statement 

Indonesia has undergone a process of decentralization since 1999, as part of wider policy reforms to 
promote local autonomy, which has led to devolution of government decision making power to the 
municipal and community level. This policy has led to the recognition of community based natural 
resources management systems, which is overall seen as a positive development (Satria and Matsida 
2004). However, community based  resource management in many sectors, including tuna fisheries, has 
also be seen as problematic due to jurisdictional incoherencies, preferences for quick yielding economic 
activities and a lack of capacity or willingness to collect resource monitoring data (e.g. Satria and Matsuda 
2004; Tacconi 2007). A key problem for tuna is also the management of fishing effort. The central 
government controls and licenses  fishing boats over 30 tonnes and engine power of >90 hp, the 
provincial government controls boats between 10 and 30  tonnes and the municipal government controls 
licenses for boats less than 10 tonnes. As revenues for these licenses are accrued by the issuing level of 
government there has been an expansion in medium and small purse seiners throughout the Indonesian 
archipelago (Brooks et al. 2009; Langley et al. 2009).  In addition, private sector actors applying for MSC 
certification have begun developing fisheries improvement plans (FIPs) in different parts of the country 
with the intent to stimulate sustainable tuna management. All these decentralization and private 
governance reforms have hindered the development of management plans for tuna fisheries across the 
country as a whole. The central government has tried to respond to the need for a coherent national 
fisheries management plan by establishing an national tuna committee, with representatives from civil 
society and the tuna industry. Further coherency in national level management will also facilitate closer 
ties to the WCFPC, thereby creating improved regional management of tuna stocks.  

Research objective and questions 

This research project explores the challenges of tuna fisheries management under decentralisation policies 
and private initiatives in Indonesia and the extent to which decentral  governments, civil society and 
private sector involvement can facilitate successful reform in the development of a coherent national 
fisheries management plan for the country. The key questions addressed in the project include: 

1.       How has decentralisation been taken up as a policy reform in tuna fisheries and what effect has this 
had on (sustainable) tuna fishing and industry practices? 

2.       What trade-offs exist over economic development and sustainable management in tuna fisheries 
under conditions of decentralisation and private governance initiatives? 

3.       Are local governments, civil society and the private-sector  able to contribute to the development of 
national fisheries management ? 

Scientific background 

Currently important academic questions are asked about the delegation and devolution of power to 
subsidiary levels of decision making, both in the public and private realm. Academic enquiry into 
decentralisation has focused on the benefits subsidiarity can bring to community based forms of natural 
resource management. Local institutional arrangements over tenure and control over resource use are 
seen as preferable to centralised and often technocratic forms of management (Buanes and Jentoft 2009). 
Success with decentralised management have been widely communicated. However, many of these 
systems have been based on forestry resources or localised coastal resources such as coral reefs (e.g. Satria 
and Matsida 2004). In contrast to these localised or sedentary resources, we have a very poor 
understanding of the role and impact of decentralisation on highly mobile natural resources such as tuna. 
The experience of decentralisation reforms in Indonesia on tuna fisheries will extend our understanding 
of the potential trade-offs of subsidiarity natural resource management. Furthermore, as actors outside 
the state play an increasingly important role in the management of fisheries, their role too needs further 
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exploration (Meynen and Doornbos 2004; Bush 2010). In doing so the project will provide a stronger 
understanding of multi-level  and multi-actor governance arrangements by including an analysis of the 
role of private sector actors in the development of fishery management plans. 

Approach 

The research will incorporate a multi-level case study approach by focusing on institutional arrangements 
and actors involved in tuna management. These cases will first be explored in their historical context, by 
tracing the development of decentralisation in the fisheries sector since 1999. Historical analysis will be 
done by reviewing texts and policies, as well as through interviews, reconstructing the evolution of 
current practices. Then, a series of case studies looking at the development of FIPs will be developed 
through in depth interviews and participant observation in fishing ports and communities. These 
qualitative methods are typical of studies exploring the politics of institutional design in Indonesia. 

Linkages with other PhD projects 

The results of this study will compliment and feed into a number of the other sub-projects. The results on 
policy reform will supplement the work of PhD 4a, which focuses on national and international level 
government reforms in the PNA countries. This project will also strongly compliment PhD 3a by 
supplementing information on private sector development of FIPs with data on state policy reform. The 
results will also feed into PhD 6 by providing new insights into different information requirements for 
decentralised fisheries governance in Indonesia. 
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Sub project 5a – Exploring innovative market mechanisms for incentivized tuna 
management 

Promoters: Prof. A.P.J. Mol (ENP/WASS) and Prof. A. Oude Lansink (BEC/WASS) 

Daily supervisors: Dr. Simon Bush (ENP/WASS) and Dr. P. Berentsen (BEC/WASS) 

Local supervisors: Prof. Larry Digal  

Problem statement 

New incentive mechanisms are needed to reduce by-catch and juvenile catch by medium scale purse 
seiners without affecting the catch of underexploited species of skipjack tuna. Several incentive-based 
mechanisms relevant for tuna are already in place both within and outside of fisheries. Examples outside 
fisheries include the range of environmental ‘credit’ schemes in place for water, biodiversity and carbon 
(e.g. Bonnie 1999, Palumbi et al. 2009, Plummer 2009). Examples within fisheries that are either in place 
or have been proposed include a crew incentive funds, cap-and-trade schemes, and ‘credit’ systems (see 
Grafton et al. 2006). These systems might be completely formative, or build on existing arrangements 
such as the vessel day scheme administered by the PNA countries (Havice 2010). The high value of the 
tuna fisheries in the Coral Triangle and Western Pacific therefore provides an perfect case study to 
explore how different incentive based schemes can be harnessed to promote improved fishing practices. 

Research objective and questions 

Drawing on other resource sectors where environmental credit systems have been used, the proposed 
research explores the possibility for ‘Tuna Credits’ to mitigate the impacts of overfishing tuna stocks in 
the Coral Triangle and Western Pacific by incentivizing sustainable fishing practices and funding the 
management of tuna stocks in the region. Focussing on both formative we ask: 

1. What lessons from existing fisheries and environmental incentive-based governance mechanisms 
can be applied to tuna fisheries? 

2. Which current state and market institutional arrangements and actors might support the creation 
of what type of different incentive based systems? 

3. What are the social and economic tradeoffs in the design of future incentive based systems for 
tuna fisheries between fishers, processors, the state and regional management bodies?  

4. What are the social costs and benefits of new incentive based systems for tuna fisheries? 

Scientific background 

The development of incentivised forms of fisheries management builds on two decades of experience in 
developing credit systems for ecosystem services and environmental mitigation (e.g. Bonnie 1999; 
Palumbi et al. 2009; Plummer 2009b). As with other forms of payment for ecosystem services (PES) 
(Engel et al. 2008), credit systems attach economic value to either resources or pollutants to create 
financial incentives for change. Increasing competition for credits creates scarcity: when the cost of the 
credit exceeds the cost of innovation, producers have an incentive to improve their performance. It can 
also lead to more equitable use of resources by better regulating the transfer of fishing rights to more 
sustainable resource users. Only two nominally labelled ‘credit’ systems only been applied to fisheries; a 
days at sea credit for real time closures around juvenile Cod in Scotland and habitat based credits for 
riverine salmon in California (see Cannon and Brown 2008). But there are also a number of management 
tools which have similar characteristics credit schemes, including the vessel day scheme in the Western 
Pacific (Havice 2010) and fleet level cap and trade systems in Japanese long line fleets. How these 
different schemes might be applied at an internationally significant fishery such as tuna across the 
Western Pacific is yet to be fully explored and provides a test case for the application of the approach 
more widely. 

Approach 

The proposed research is highly formative and the methodology therefore combines both empirical and 
modelling components. Four stages of research will be conducted which will be divided into separate 
academic papers. First, a review of existing incentive based systems both within and outside fisheries will 
be done. Then empirical analysis of state and market institutional arrangements at different scales (e.g. 
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national, regional, fleet, community) that might contribute to or facilitate any of the proposed schemes 
will be conducted through a case study format. Finally, based on these two steps at least two proposed 
incentive based schemes will be analysed using social cost-benefit analysis, comparing application at 
different spatial and temporal scales. 

Linkages with other PhD projects 

The results of this PhD project are feed directly into bio-economic modelling 5b. Whereas this project 
will look primarily at the institutional arrangements around incentive governance arrangements project 5b 
will model various incentive arrangements in conjunction with fisher and stocks. The results of the PhD 
will presents new informational challenge for fisheries management which will supplement the work of 
PhD 5.  
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Sub project 5b – Bio-economic modeling of financial incentives for tuna fisheries 
management 

Promoters: Prof. E. van Ierland (ENR-WUR) and  Prof. Johan Verreth (AFI-WUR)   

Daily supervisors: Dr. R. Groeneveld and Ir. Paul van Zwieten 

Local supervisor: Dr. Budy Wiryawan 

Problem statement 

Market-based instruments in tuna management, such as certification (Langley et al. 2009) and transferable 
Vessel Days, have both positive and negative effects in reaching objectives around economic and 
ecological sustainability on different spatial and temporal scales. Certification may promote the use of 
more selective fishing methods, but it could also reduce the sustainability of a fishery. For instance, multi-
species and multi-gear fisheries are unlikely to be converted entirely to more sustainable practices, because 
fish species differ considerably in sustainability requirements. Multi-gear fisheries on Fish Aggregating 
Devices catch small pelagic species as well as juvenile and adult tuna species, of which bigeye and 
yellowfin are most at risk in the Western and Central Pacific (Miyake et al. 2010b). Fishers targeting 
skipjack tuna or small pelagic species have limited incentives to reduce their catch of juvenile bigeye and 
yellowfin. Even worse, the price premium offered by certification can also increase overall fishing 
pressure on certain species and sizes of fish (Sedjo and Swallow 2002). Hence, the net effect on fish 
stocks could even be negative (Gudmundsson and Wessells 2000). 

Pacific Island Countries have recently introduced a system of transferable vessel days (Shanks 2010). 
Although this is an important step towards more sustainable fisheries management, the transferability 
may raise concerns on the distribution of resource rents in and access to such fisheries, similar to those 
raised with regard to ITQs (Brandt 2007; Flaaten 2010). Limiting their transferability  may be one option 
(see e.g. (González Laxe 2006), but such restrictions are likely to limit the efficiency of the allocation of 
the vessel days presenting a classical equity-efficiency dilemma. Moreover, restrictions on effort are 
notoriously likely to lead to inefficient allocations of production factors (Deacon et al. 2011). 

Concerns over the overall effectiveness, efficiency, and equitability of market-based instruments can only 
be assessed at the scale of an entire fishery. To determine whether the many different local certification 
schemes implemented on small, medium and large scale tuna fisheries can improve the overall economic 
and ecological sustainability of the Western and Central Pacific tuna fishery it is necessary to scale up 
findings at a local scale to the entire fishery. 

Research objective and questions 

This PhD aims to analyse whether market-based instruments and in particular certification  can improve 
the overall sustainability and efficiency of the tuna fisheries on yellowfin and bigeye tuna in the Western 
and Central Pacific, focussing on a range of Indonesian fisheries (handline, purse seine, trolling etc.) on 
Fish Aggregating Devices, targeting the three tropical oceanic tuna’s (skipjack, yellowfin and bigeye). 
Furthermore we aim to analyse the effects of these instruments on the distribution of resource rents 
among stakeholders. 

The project addresses the following research questions: 

1. Given the technical and biological interactions between skipjack, yellowfin, and bigeye tuna, the 
global demand for these species, and their cross elasticities, what harvest level of these species 
maximizes total fishing rents and consumer surplus on the long term? 

2. To what extent can certification improve the economic and ecological efficiency of the tuna fishery 
(given balanced exit and entry into fisheries)? 

3. What substitution rates between regions and gears in a transferable Vessel Days Scheme maximize 
total fishing rents and consumer surplus on the long term? 

4. How does the regional distribution of fishing rents depend on transferability of Vessel Days? 
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Scientific background 

Existing bioeconomic simulation models of the Pacific tuna fishery ((Bertignac et al. 2001)) do not 
consider fisher behaviour. The problem addressed in this project, however, requires that fishers’ decisions 
on the short term (effort allocation, species choice) and the long term (technology adoption, investment 
in new capital) are considered. 

Most research on certification schemes has so far focused on consumers’ willingness to pay for certified 
products (Wessells et al. 1999); (Teisl et al. 2002); (Roheim et al. In Press), or fishers’ effort allocation in 
reaction to sustainability concerns (Hicks and Schnier 2008).  It is unknown, however, whether the price 
premium offered by certification schemes, and the changes in fisher behaviour as a reaction to that price 
premium, including entry into and exit from the fishery,  is sufficient to enhance the overall sustainability 
of the fishery, or whether the effect will be beneficial at all. 

Empirical research on the distributional effects of transferable fishing rights has so far focused on ITQs 
in developed countries (González Laxe, 2006; Brandt, 2007; Flaaten, 2010). Given the share of the 
population living below the poverty line, however, such concerns are likely to be urgent in developing 
countries such as those in the Pacific or the Coral Triangle, but so far little research has been done on the 
distributional effects of transferable effort schemes in developing countries. 

Approach 

Research question 1 will be addressed by the development of a bioeconomic optimization model that 
includes (1) costs of fishing on the short (labour allocation) and long (capital allocation) term; (2) stock 
dynamics of skipjack, bigeye, and yellowfin tuna; (3) interactions between fishing behaviour and tuna 
stocks. The model will be applied to the Coral Triangle region with a focus on the Indonesian EEZ.  

Research question 2 will be addressed by the development of a bioeconomic simulation model (based on 
the model developed under research question 1) that includes (1) short term decisions of fishermen with 
regard to effort allocation; (2) long term decisions of fishermen with regard to technology adoption, and 
(dis)investment in new capital; (3) stock dynamics of skipjack, bigeye, and yellowfin tuna; (4) interactions 
between fishing behaviour and tuna stocks. Although the model is likely to draw heavily on the results of 
projects 2a, 3a and 4a, care will be taken not to be fully dependent on the progress made in the other 
subprojects. The model will be run under several different values of the price premium for certified tuna, 
and depressed prices for uncertified tuna. 

Research question 3 will be addressed by simulating the model under several different assumptions with 
respect to the technical transferability of Vessel Days. 

Research question 4 will be addressed by simulating the model under several different assumptions with 
respect to the regional and technical transferability of Vessel Days. 

Linkages with other PhD projects 

The project is informed by the results of projects 2a, 3a, 3b, and 4a. Project 2a will give insight in the 
individual tactics and strategies of fisher with regard to the resource outcome of purse seine fisheries on 
Fish Aggregating Devices. Project 3a will give insight into the plausible values of the price premium that 
can be offered by certification. Project 3b will give insight into the likeliness of central coordination of 
fisheries policy on a national or international level (e.g. setting of Vessel Days, limiting the distribution of 
FAD’s). Project 4a will give insight into the effect of prices and costs on fishers’ short-term and long-
term decisions. Model results will inform discussions around the effectiveness of certification schemes 
and other market based instruments to manage tuna fisheries. Together with the effort allocation and fish 
behaviour model (2b) we can gain an understanding of the potential effectiveness of incentives to change 
behaviour in fisheries.  
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Sub project 6 – Information systems and needs for state, value chain and 
market-based tuna governance 

Promoter: Prof. J. Verreth (AFI/WIAS) and Prof. A.P.J. Mol (ENP/WASS) 

Daily supervisors: Ir. Paul van Zwieten (AFI/WIAS) and Dr. Simon Bush (ENP/WASS) 

Local supervisor: Dr. Vina Ram Bidesi (USP) and Dr. Sandra Tarte (USP) 

Problem statement 

Information is increasingly important as an input source for state and market management and 
governance of tuna, but also as new (informational) governance strategy on its own (Mol, 2006, 2008). 
But then information needs to fulfill requirements of availability, quality, accessibility, transparency, 
adequateness, and understandability. In contrast to the large scale tuna fisheries of distant water fleets, 
tuna fisheries governmental monitoring systems in Indonesia and the Philippines are not sufficiently well 
organized. Furthermore, the quantity, quality and transparency of data, data collection and subsequent 
provision to all levels and actors of management, including the WCPFC, is questionable (Langley et al 
2009; Miyake et al. 2010). To some extent this a problem arising from the difficulties and costs of 
organizing catch and effort monitoring of highly distributed multi-species and multi-gear fisheries. There 
is also limited capacity to process data into information that is understandable, timely, adequate, accessible 
and coherent with other sources of information.. At the same time private actors create their own 
information systems to adhere to specific requirements of government enforcement, internal 
management systems, certification and/or traceability. Often, these different information systems do not 
match with the requirements posed upon them in terms of contributing to information-based governance 
models. This project will therefore investigate what data are being collected by whom and through what 
procedures and systems; what are the attributes of these information systems in terms of quantity, quality, 
accessibility, transparency, participation; and how these information systems be improved to better fulfill 
their role in new and existing tuna (informational) governance arrangements. 

Research objective and questions 

To analyse data and information systems requirements, needs and use in (new and existing) sustainable 
tuna fisheries and governance arrangements of the Coral Triangle and Western Pacific.   

The key questions addressed in the PhD include: 

1. What information is collected, processed and used through public and private tuna governance 
schemes and requirements, and with what attributes?  

2. What information is required by which actors in different state and incentive based governance 
arrangements? 

3. What models of informational governance can contribute to sustainable tuna governance and 
how can these be successfully implemented? 

Scientific background 

The three oceanic tuna species that are part of the pelagic fish communities of the Western Pacific ocean 
and the Coral Triangle are large scale common pool resources that are ecologically interlinked and used by 
multiple actors. How resource use problems are framed in terms of resource potential and stakeholder 
demands; what responses are possible to address these problems; how effective are these responses; and 
how can information generation and provisioning in itself function as acts of governance all give specific 
demands on information systems (Densen and McCay 2007; Verweij et al. 2010). Data on catch, effort, 
ecosystem drivers, and ecological side-effects of fisheries, among others, form the basis of any fisheries 
information system at all levels and forms (e.g. state- or market-driven) of management (Zwieten et al. 
2002). All systems that require precise allocations of resources (quota systems, VDS), are data intensive 
and demand precise and accurate catch estimates to be aggregated at the population level. These systems 
inevitably ask for advice with no room of interpretation of the scientific information provided (Schwach 
et al. 2007). Data gathering for such systems is unevenly distributed among nations and among 
stakeholders, often politically charged with poor co-operation with fishing industry and nations despite 
calls for more co-operation (Sibert and Hampton 2003). Other management systems have their own 
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problems, but it is generally felt that interactive systems are needed to produce a more common 
knowledge base and to address uncertainty where it needs to be addressed (Johnson and van Densen 
2007). Models exist for such approaches  (Trenkel et al. 2007; Zwieten et al. 2011a), as well as systems of 
accountability (MSC 2010), traceability, transparency and participation. The question is what attributes 
should information systems have in terms of data quality, data collection and processing, and data 
availability and accessibility to effectively aid management in ecologically complex multilevel and multi-
actor resource use systems. 

Approach 

Following reviews of existing informational governance schemes within and outside fisheries, a case study 
approach will be designed, in which quality, accessibility and availability of data and information, data 
collection, and information provisioning on tuna fisheries to a variety of stakeholders will be studied in a 
number of arrangements: (1) national and sub-national state-based tuna management systems; (2) value 
chain tuna management systems for international trade (3) the scientific process at negotiating fishing 
allocations based on stock assessments at the WCPFC member countries (4) MSC certification processes 
of small coastal tuna fisheries to gain access to European markets, with emphasis on traceability 
requirements of large scale tuna fisheries in the PNA member countries. The geographical scope 
therefore ranges from an individual local fishery, to the (sub)national, regional and international scale. 

Methodologies comprise: 

• Observation, interviews and workshops analysing fisher knowledge and information collection 
and recording 

• Interviews and workshop based analysis of national data collection processes 
• Analysis of (scientific) information output used in decision making at RFMO’s and in the 

different market based approaches.  

Linkages with other PhD projects 

This sub-project will be closely related to the Postdoc research. As the programme is expected to give a 
close insight in the use of biological and fisheries information in the decision making process around tuna 
management it is relevant for all other research projects in the programme. 

The research will give insights in information needs and use in fisheries management decision making 
processes; based on the research we aim to formulate proposals for better use (improving transparency, 
availability, accessibility, participation etc.) of information in professional and public discussions on tuna 
fisheries issues.  
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Note on the supervision teams: various projects sometimes have more supervisors per project than 
allowed by Academic Board. This reflects the current state of the proposals through the involvement of 
the various partners in their formulation and their expressed interest. It is the express wish of the 
proposers of the research programme to forge interdisciplinary co-operation also at the level of the 
individual PhD studies for which we propose cross-disciplinary supervisory input. However, to keep 
flexibility in the supervision teams and ensure that the involved PhDs can bring in their own expertise 
and specific requirements have room to manoeuvre, we will finalise and consolidate the supervisory 
involvement for each PhD at the proposal writing stage of the PhD student. In earlier programmes 
(notably RESCOPAR where a similar approach was taken) such flexibility has been shown to be possible 
and potential conflicts resolvable. 
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Annex 5: When known, please indicate names, study programmes and 
subjects of the MSc students involved in the programme (from WU and 

partner institutions).  

 

There are currently three MSc students working on either their thesis or internship through the 
BESTTuna partnership. 

 

1. Marieke Douma 
 
 MSc thesis - “Fairtrade Tuna? Unraveling the strategies of small scale tuna fishing communities in Indonesia”  
 
Thesis due to be submitted August 2011 
 

2. Momo Kochen 
 
Internship – ANOVA Seafoods 
 
Due to start September 2011 

 
3. Melvin Samson 

 
Internship – ANOVA Seafoods 
 
Due to start September 2011 
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Annex 6: Project proposal(s) submitted for external additional funding  

The three proposals attached below have been submitted and are now awaiting a final decision. The 
University of the South Pacific considers allocating funds for Graduate Assistants from their own 
sources. 

A. Indonesian Challenges Exploration Grants (SPIN) submitted to KNAW by ENP-WUR and IPB 
 

B. Enhancing UP Mindanao’s Capacity in Agricultural Value Chain Research through International 
Collaboration, submitted to the Commission of Higher Education (CHED) by the University of 
the Philippines Mindanao  
 

C. Project proposal: “Benefit sharing: Innovating Sustainable and Equitable Management of 
Fisheries on Transboundary Tuna’s in the Coral Triangle (BESTTuna)” submitted to the 
Department of Science and Technology (DOST) of the Philippine Government by the  
University of the Philippines Visayas, Miagao, Ilolilo. 
 

D. Confirmation letter for Mr. Zulhamsyah Imran from IPB for the Ministry of Education in 
Indonesia 
 

E. The University of the South Pacific annually grants competitive research funds to the Faculties to 
facilitate postgraduate research through the appointment of Graduate Assistants. Given that the 
BESTTuna Project fits well with the University's priority area of research, the Faculty of Science 
Technology and Environment will favourably consider allocating two Graduate Assistantships to 
the School of Marine Studies under the BEST Tuna Project, should the project be approved. The 
value of one Graduate Assistantship is FJD$ 20,000 (€15683,= per 22-062011) per year. The 
School of Marine Studies will also be committed to explore other avenues to assist the 
BESTTuna Project by accommodating the Graduate Assistants during the duration of their 
tenure at the University of the South Pacific. (See ANNEX 1: Letter Dean Faculty of Science, 
Technology and Environment, USP) 
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A. Application Form: Indonesian Challenges Exploration Grants (SPIN) 

1. Topic  
 
Green Commodities, Sustainable Energy and Water Research  
 
2. Project Title 
 
Incentivizing Sustainable Tuna Management through a Credit System 
 
3. Research Group  
 
Postdoc researcher: 
 
Dr. Marielle van Riel 
Environmental Policy Group 
Wageningen University 
Hollandseweg 1,  
6700 EW Wageningen 
The Netherlands 
Email: marielle.vanriel@wur.nl   
 
Supervisor (and principle applicant): 
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4. Project outline  
(348 words) 

  
a.      Summary: Fisheries governance in the Coral Triangle has not prevented the overexploitation of 

tropical oceanic tuna species, most notably yellowfin and bigeye. Innovation in tuna fisheries 
management is needed to ensure that the growing industry limits pressure on these overexploited 
tunas and other vulnerable species as marlins, turtles and sharks. The proposed research will explore 
the potential for a credit system to incentivize equitable and sustainable tuna fisheries management in 
Indonesia. Drawing on other resource sectors where environmental credit systems have been used, 
the research will investigate key components of a ‘tuna credit’ system. The question is whether a 
transformation of existing enforcement-based management regulations that limit days-at-sea or catch 
quota to a credit system based on cap-and-trade principles can offer alternative incentives to fishers 
for improved practices and limit pressure. Limiting by-catch of overexploited tuna and other pelagic 
species, leads to more credits to either finance investment in sustainable fishing gears, or expand 
fishing activities on healthy stocks of skipjack tuna. 

  
b.     Innovative aspect(s) and scientific basis: Drawing on experiences in sectors as wetlands, water and 

biodiversity, we anticipate that a tuna credit system might innovate tuna management with significant 
potential to reduce pressure on overexploited  yellowfin and bigeye tuna species and pelagic 
biodiversity. Until now no such idea has been investigated. We therefore hope to contribute to a 
social scientific understanding of market-based institutional arrangements for incentivizing 
sustainable natural resource use, and also contribute to the development of a new mode of fisheries 
management in one of the most tuna abundant and fisheries dependent regions in the world. As such 
the findings have wider significance for fisheries management. 

  
c.    Indications for success: The research will feed into an on-going discussion within a network of  

academics, policy makers, NGOs and fish chain actors in the Coral Triangle, including Indonesia, 
around alternative tuna management tools (see Pet-Soede et al. 2010). Fishers, NGOs and policy 
makers alike have already shown interest in incentive based management at both national and 
regional levels. Working with these groups of key actors will increase receptiveness for the further 
development and introduction of a tuna credit system.  

  
d.     Key words: tuna fisheries, environmental credits, incentive-based management, institutions, markets 
 
5. Detailed description of the Project  

(745 words) 
 

a. Scientific Background:  
 
The world’s tuna fisheries are mis-managed as incentives to maintain and increase production 
capacity  outweigh those for sustainability. This is also the case in the Coral Triangle, and Indonesia 
especially, where in 2008 the Ministry of Marine Affairs and Fisheries (DKP) announced  to increase 
the national industrial tuna fleet with 500 purse seine vessels to target underexploited stocks of 
tropical skipjack tuna (Katsuwonus pelamis) using fish attraction devices (Butcher 2004; Havice 2010). 
This expansion is not accompanied by plans to reinvest in sustainable management, and has serious 
consequences for already overexploited stocks of yellowfin (Thunnus albacares) and bigeye (T. obesus) 
tunas (Langley et al. 2008), and the well-being of coastal fishing communities dependent on these 
stocks. As proposed at the 2010 WWF-WUR Tuna Think Tank (see Pet-Soede et al. 2010) and 
further elaborated by Bush et al (In Press) further exploration of a 'tuna credit' system in raising 
alternative finances for high seas management and incentivize industrial fisheries towards 
sustainability holds considerable potential. 
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Scientific Relevance:  
 
The idea of incentivised forms of fisheries management builds on two decades of experience in 
developing credit systems for ecosystem services and environmental mitigation (e.g. Bonnie 1999; 
Palumbi et al. 2009; Plummer 2009a). As with other forms of payment for ecosystem services (PES) 
(Engel et al. 2008), credit systems attach economic value to either resources or pollutants to create 
financial incentives for change. Increasing competition for credits creates scarcity: when the cost of 
the credit exceeds the cost of innovation, producers have an incentive to improve their performance. 
It can also lead to more equitable use of resources by better regulating the transfer of fishing rights to 
more sustainable resource users. 
 
Credit systems have only been applied to fisheries in two known cases – for Scottish juvenile Cod 
and riverine salmon in California (see Cannon and Brown 2008) - but never to an internationally 
significant fishery such as tuna which holds such importance for domestic food security. Exploring 
possibilities in Indonesia to incentivize fisheries management  provides important scientific 
understanding of the potential of market based approaches to sustainably manage industrial tuna 
stocks and improve equity for coastal fisheries. If successful, a credit system would radically innovate 
existing management practices in Indonesia. 

 
b. Specific Objective(s):  

 
This project explores the possibility for ‘Tuna Credits’ to mitigate the impacts of overfishing tuna 
stocks in the Coral Triangle by incentivizing sustainable fishing practices and funding the 
management of tuna stocks in the region. Focussing on Indonesia we ask: 

5. What are the critical social, political and economic dimensions in the design of a future tuna 
credit system?  

6. How can the interests of industrial and artisanal fisheries be taken into account when creating 
incentives for changing fishing practices in such a system?  

7. Which current state and market institutional arrangements and actors might support the creation 
of what type of credit system? 

 
c. Approach / Experimental plan:  

 
The outcome of the project will be the preliminary design and evaluation of a prototype tuna credit 
system. The research will be broken into four key activities. 
 
1. Desk study of tuna fisheries management systems in Indonesia – conducted in Wageningen and at IPB to 

provide background on the political, economic conditions and the institutional arrangements 
around Tuna fisheries.  
 

2. Key informant interviews – conducted with policy makers at national and district levels (e.g. DKP), 
fishing associations (e.g. Asosiasi Tuna Indonesia), domestic tuna fishing companies (e.g. PT Bali 
Mina Mandiri), tuna exporters (e.g. Bali Seafood International), non-government organizations 
(e.g. WWF-Indonesia) and coastal fishing communities.6 These interviews will provide in depth 
insights into design dimensions, acceptance and eventual (distributional) impact of a tuna credit 
system. 
 

                                                      
6 Contact with these and other stakeholders has already been made through the WWF-WUR hosted Tuna Think 
Tank Pet-Soede, L., J. Ingles, V. Maharaj, P. Van Zwieten and S. Bush (2010). Tuna Think Tank: Summary Report. 
Klein Zwitzerland Bilderberg Hotel, Heelsum, The Netherlands. August 31, September 1st and 2nd, 2010, Hosted 
by Wageningen University and the WWF Coral Triangle Programmeme: 
http://assets.panda.org/downloads/tuna_think_tank_report.pdf. 
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3. Target case studies – three fisheries will be studied in depth to provide detailed insights into existing 
management structures, economic incentives and fishing practices in Bali, East Kalimantan and 
Sulawesi. This will provide empirical material for the design and evaluation of tuna credits in 
different situations. 

 
4. Backcasting workshops – two multi-stakeholder scenario-based ‘backcasting’ workshops (see 

Robinson et al. 2011) will be organised at Bogor University , aimed at creating and analysing 
policy outcomes in terms of both the design and implications of a tuna credit system. Interviews 
and case studies will provide input. 

 
d. Expected results:  

 
1. Two academic publications 
2. One PhD proposal to be submitted to NWO. 
3. Presentation of findings at an academic conference 
4. Presentation to key policy makers in Indonesian Ministry for Marine Affairs and Fisheries (DKP) 
5. Presentation to the Western and Central Pacific Fisheries Commission (WCPFC). 
 

6. Literature references  
 

See main reference list.
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7. Proposed starting date and time planning  
 
 
The starting date for the project will be the January 1st 2012. The time planning for the research activities are listed in the following table. 
 

Item 

Month 

1 2 3 4 5 6 7 8 9 10 11 12 

1. Preparation phase 

Visas, contracts etc.   

Contacts   

2. Field research phase 

Desk study     

Backcasting workshops     

Key informant interviews             

Case study 1: Bali   

Case study 2: East Kalimantan   

Case study 3: Sulawesi   

3. Reporting phase 

Conference   

Meeting with policy makers   

Meeting with WCPFC   

Writing academic papers       

Submission of academic papers   



97 
 

 
8. Research location(s) 

 
The field research will be conducted in Bali, Sulawesi and East Kalimantan; three important tuna 
fishing areas of Indonesia. Each of these areas are have a long history of long line, pole and line and 
purse seine fisheries at both industrial and artisanal scales (see for example Butcher 2004). Key 
stakeholders such as WWF, tuna trading companies and tuna fisheries associations are also active in 
these parts of Indonesia. All three sites are also have fishers and Individually these sites will provide 
separate case studies to explore the potential and implications of a fleet or region specific credit 
system. Combined they also provide adequate diversity to feed into a wider discussion around Faculty 
of Fisheries and Marine Science at IPB has extensive contacts in all three regions on Indonesia and is 
able to facilitate access to key policy, community and industry stakeholders. 
 
Both IPB and Wageningen will host research activities. The backcasting workshops will be conducted 
at IPB in Bogor, with easy access from Jakarta and by air for the various stakholders from different 
parts of the country. The literature review and final writing stages of the project will be hosted by 
Wageningen University.  
 

9. Financial plan 
 

Item 
Cost Sub total 

€ € 

a. Maintenance costs 65000 65000 

b. Durables and consumables 6500 

    Laptop 1000 

    Voice recorder 250 

    Camera 250 

    Departmental costs 5000 

c. Field work costs 10000 

    Research assistant (0.2 fte) 2000 

    Research assistant per diem 3000 

    Backcasting workshop No. 1 2500 

    Backcasting workshop No. 2 2500 

d. Travel costs 18500 

    Travel - Amsterdam Indonesia (x2) 3000 

    Domestic travel 2500 

    Per diem (accommodation and subsistence 6 month field trip) 9000 

    Per diem (accommodation and subsistence 10 days presentation visit) 500 

    Travel - Amsterdam-Indonesia (Supervisor visit) 1500 

    Conference participation 1000 

    Per diem (accommodation and subsistence 10 days supervisor visit) 1000 

Total 100000 100000 
 
 
 
 
 
 
 
 
 



98 
 

Signature of principle applicant 
 
 

 
 
 
Dr. Simon R. Bush 
 
Environmental Policy Group, 
Wageningen University 
Hollandseweg 1, 6700 EW Wageningen The Netherlands 
Email: simon.bush@wur.nl  
 
 
 
 
Please submit the complete application in duplicate:  
Electronically (both in Word and PDF format) before 1 March 2011 to: nanny.jaski@bureau.knaw.nl  
 
A signed hard copy posted and received by regular mail before 7 March 2011 to:  
Secretariat Scientific Programme Indonesia - Netherlands  
Postdoc Programme  
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Main Applicants: Dr. Simon R. Bush 

 

Title of Application:  Incentivizing Sustainable Tuna Management through a Credit System 

 

A.  OVERALL ASSESMENT 

 

 

ITEM 

 

 

Weak 

C 

Satisfact

ory 

B 

 

Good 

A2 

 

Excellent 

A1 

SCIENTIFIC 

IMPORTANCE 

Scientific quality and relevance    X 

Originality    X 

Innovative aspects    X 

Potential (inter)national scientific impact 
 

  X 

FEASIBILITY 

Quality and expertise of the applicants’ 

research groups 

 
  X 

Embedding of the activity in the applicants’ 

research groups 

 
  X 

Qualifications of the Postdoc candidate 
 

 X  

Possibility of success 
 

  X 

SUSTAINABILITY 

Capacity Building (human, institutional) / 

Scientific development 

 
 X  

Network Building / Partnership 

Strengthening  

 
  X 

Mutual benefit   
 

  X 

Multilateral links 
 

  X 

 

OVERALL JUDGEMENT     X 
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Excellent: of high international standard; major scientific impact; highly feasible; excellent networking; 

important to Indonesian en Netherlands scientific development; strong capacity building; 

highly committed Indonesian and Netherlands participation 

Good: good, competitive science; advances science significantly; feasible; important to Indonesian 

and Netherlands bilateral scientific cooperation; sustainable, serious commitment  

Satisfactory: reasonable quality science, but not leading; capacity building; mutual beneficial; sufficient 

commitment  

Weak: need improvement; little or no scientific advance; limited mutual benefit 

B. PROGRAMME DESIGN 

 

 

IS THE PROJECT DESIGN 

APPROPRIATE FOR REACHING ITS 

GOAL(S): 

 

Redundant* 

 

Insufficient* 

 

Appropriate  

 

In terms of the proposed research 

activities 

 

 

 

 

 

X 

 

In terms of required Postdoc time 
deployment 

  X 

* Please indicate specifically in section D which activities are redundant, which activities are of 

insufficient (scientific) quality, or what kind of activities are lacking in order to meet the 

objective(s).  

C. REQUESTED SUPPORT  

 

 

DOES THE PROPOSAL JUSTIFY FOR: 

 

No, it is too high 

 

No, it is too low 

 

Yes, it is 

appropriate  

 

Requested level of researcher (Postdoc)  

 

 

 

 

 

X 

 

Requested material (research budget) 

 

 

 

 

 

X 

D. REVIEW IN WORDS 

 

(You are kindly requested to motivate your judgement, referring to the items mentioned above. When the 

judgements are not justified by written arguments, the review may not be fully taken into consideration. You 

may add additional pages if necessary) 

 

Strength 

 

The project deals with an important issue in an economically vital sector for coastal rural people in 

Indonesia and, because tuna are highly migratory, also for other countries in South East Asia and the 

Island Pacific. Because Indonesia is a spawning ground and Indonesia’s large population puts a lot of 

pressure on tuna stocks it is actually the key country for the sustainable management of several 
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commercially important species of tuna for the Western and Central Pacific Fisheries Commission, and 

also for the Commission for the Conservation of Southern Bluefin Tuna. 

 

Conventional methods of managing tuna fisheries in Indonesia have not worked to date, in part because 

of competing priorities for the government of a developing country which has undergone major political 

change in the last decade. It is therefore imperative to explore alternative forms of management, as this 

project does. 

 

The academic homes for the project in Wageningen in the Environmental Policy Unit and Indonesia’s IPB 

are ideal. The supervisor is perfectly well prepared to supervise a Postdoc on this topic. The Postdoc 

candidate has high quality qualifications and a demonstrated interest in living in other countries for 

extended periods and working with local people on marine environment issues. 

 

Weakness 

 

The proposal does not specify what institution would host and administer the tuna credit scheme. If the 

institutional home is part of the research question this should have been specified. If it is expected the 

Indonesian government would administer the scheme, a justification should be made for why the 

Indonesian government would administer a credit scheme more effectively than it has administered 

conventional fisheries management. 

 

The Postdoc’s academic training is very high quality, but has mostly been very biological, whereas this 

topic is about social, economic and policy issues affecting a biological issue. Her supervisor is a social 

scientist so this will help. Also, she has previously worked as a research assistant on a literature review 

about environmental credit schemes, and worked with the supervisor to publish a paper on this topic, 

which is centrally relevant to this proposal. 

 

The sustainability aspects of the project would possibly be improved if the Postdoc was permanently 

based in Indonesia (ie, was Indonesian) rather than Europe, but the project has strengthened the 

networking and capacity building issues with the backcasting workshops.
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C 

Satisfactory 
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Good 

A2 

 

Excellent 

A1 

SCIENTIFIC 

IMPORTANCE 

Scientific quality and relevance 
 

  
X 

 

Originality    x 

Innovative aspects    x 

Potential (inter)national scientific 

impact 
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FEASIBILITY 

Quality and expertise of the 

applicants’ research groups 

 
  x 

Embedding of the activity in the 

applicants’ research groups 

 
 x  

Qualifications of the Postdoc 

candidate 

 
  x 

Possibility of success 
 

  x 

SUSTAINABILITY 

Capacity Building (human, 

institutional) / Scientific development 

 
  x 

Network Building / Partnership 

Strengthening  

 
 x  

Mutual benefit   
 

  x 

Multilateral links 
 

  x 

 

OVERALL JUDGEMENT     x 
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Excellent: of high international standard; major scientific impact; highly feasible; excellent networking; 

important to Indonesian en Netherlands scientific development; strong capacity building; 

highly committed Indonesian and Netherlands participation 

Good: good, competitive science; advances science significantly; feasible; important to Indonesian 

and Netherlands bilateral scientific cooperation; sustainable, serious commitment  

Satisfactory: reasonable quality science, but not leading; capacity building; mutual beneficial; sufficient 

commitment  

Weak: need improvement; little or no scientific advance; limited mutual benefit 

B. PROGRAMME DESIGN 

 

 

IS THE PROJECT DESIGN 

APPROPRIATE FOR REACHING ITS 

GOAL(S): 

 

Redundant* 

 

Insufficient* 

 

Appropriate  

 

In terms of the proposed research 

activities 

 

 

 

 

 

x 

 

In terms of required Postdoc time 
deployment 

  x 

* Please indicate specifically in section D which activities are redundant, which activities are of 

insufficient (scientific) quality, or what kind of activities are lacking in order to meet the 

objective(s).  

 

C. REQUESTED SUPPORT  

 

 

DOES THE PROPOSAL JUSTIFY FOR: 

 

No, it is too high 

 

No, it is too low 

 

Yes, it is 

appropriate  

 

Requested level of researcher (Postdoc)  

 

 

 

 

 

x 

 

Requested material (research budget) 

 

 

 

 

 

x 

 

D. REVIEW IN WORDS 

 

(You are kindly requested to motivate your judgement, referring to the items mentioned above. When the 

judgements are not justified by written arguments, the review may not be fully taken into consideration. You 

may add additional pages if necessary) 

 

Strength 

The proposal looks innovative, well thought-out, organized, and has a good chance to succeed. 

The personnel team looks first rate. The question posed is excellent and worth further 

exploration, and has a background of success with other, non-fisheries environmental and 
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resource issues. The research question and proposed project are very innovative within the 

context of fisheries conservation and management and fisheries development.  The deliverables 

are ambitious but very doable. 

In sum, the proposal should definitely be funded and has a good chance of introducing new 

thinking and methods into fisheries conservation and management and fisheries development. 

Weakness 

 



 

 

B. Enhancing UP Mindanao’s Capacity in Agricultural Value Chain Research 

through International Collaboration 

Submitted to the Commission of Higher Education (CHED) by the University of the Philippines 
Mindanao 

1. Background and Rationale 

 
The School of Management (SOM) of the University of the Philippines Mindanao (UPM) has built in the 
last decade a research programme on agricultural value chains. This programme has been developed to 
respond to the needs of Mindanao where agribusiness plays a critical role in its economy and in alleviating 
poverty among  small scale producers in the value chains. 

In the last five years, it was able to contribute to the discipline through its publications and 
approaches/models developed. All 34 publications were refereed or reviewed and two were published in 
ISI (Web of Science) journal. Of the total, 28 are international publications and 24 are published in 
refereed journals including two international book publications. There were about 25 and 29 papers 
presented in local and international conferences respectively. In addition, the models developed in the 
two papers published in the ISI journal (Journal of International Food and Agribusiness Marketing) made 
use of the a  multi-stage approach to examine market power in the food chain particularly the poultry, 
retail and processed food industries which is quite different from the models used to examine similar 
issues in the literature. There were over 30 citations made on the programme’s publications. 

The programme has also complemented degree programmes in the BS Agribusiness Economics and 
Master’s in Management by feeding into the development of teaching materials such as cases and 
examples and research ideas for thesis students. Research dissemination and extension services have also 
been strengthened. These include helping small scale farmers improve their income, conduct of 
Agribusiness Economics Conference (now on its 3rd year) and Supply Chain Forum (now on its 6th year), 
papers presented in policy oriented fora and workshops such as the Banana Summit and Vegetable 
Congress and cases/ examples used in the conduct of Management Development Programmes that cater 
mainly to the agribusiness companies in Mindanao. Thus, the programme aims to strike a balance 
between academic rigour and action or making research outputs more useful to stakeholders in the chain.  

Given the niche and track record established in this research programme, various research projects have 
been funded by international agencies such as the World Bank, Australian Centre for International 
Agricultural Research International Development Research Centre, Development Fund for Agricultural 
Development, Food and Agriculture Organization, United States Development Agency, Asian 
Development Bank and International Finance Corporation.  

More recently, the University of Wageningen (UW) of the Netherlands has approached the SOM of UPM 
to be involved in a multi-disciplinary research project in tuna that can  potentially fund 2 Ph D 
scholarships and one post-doctoral position. This proposal outlines the nature of this research 
partnership, the objectives and expected outputs that this partnership intends to achieve as well as the 
role and support required from the Zonal Research Centre (ZRC) of the Commission on Higher 
Education (CHED). 

2. Research Partnership Arrangements with University of Wageningen 

SOM-UPM was invited to collaborate with UW on the project entitled “Benefit Sharing: Innovating 
Sustainable and Equitable Management of Fisheries on Transboundary Tuna’s in the Coral Triangle 
(BESTTuna)”. This was mainly because of UPM’s track record in value chain analysis in agro-based 
industries. This project will require 7 Ph D students from various disciplines and countries in the Coral 
Triangle. UPM is targeting about 2 Ph D students and one post-doc. Each Ph D student will have a 
supervisor from UP Mindanao and another supervisor based in UW. 

The Ph D scholarships would entail two years study in the Netherlands and another two years field work 
in the Philippines. The salary of the scholars during the field work is the counterpart of UPM. However, 
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UPM has limited funds for this counterpart as well as for hiring the replacement or substitute faculty for 
the Ph D scholars and post-doc. 

3. Objectives 

• To strengthen research capacity of SOM-UPM in agro-based value chain analysis via partnership 
with foreign universities in their Ph D programmes 

• To publish in ISI-indexed journals  
• To contribute to the analysis and discussion of pressing research issues in agro-based value 

chains particularly in tuna 
• To disseminate information through presentations in national and international conferences and 

fora 
• To fund replacement or substitute faculty for the PhD scholars 

4. Expected outputs 

The partnership of UPM with UW’s collaborative and multi-disciplinary research linked to their Ph D 
programme particularly in the area of value chain analysis in agro-industries will strengthen UPM’s 
research capacity in this area. Three Ph Ds will be produced from this partnership and one post-doc to 
co-supervise the two Ph D students, integrate research outputs, coordinate with other components of the 
research projects and manage the entire value chain research component. 

The partnership is also expected to yield the following outputs. In terms of publication, at least six papers 
are expected to be published in ISI-indexed journals  and presented in various national and international 
conferences and fora. In terms of contribution to policy discussions, at least 3 conferences and fora will 
be organized to present research findings from these projects to users and potential users of the research 
outputs from stakeholders in the private and public sectors. This will maximize contribution of research 
outputs to discussion of issues affecting chain. 

Moreover, this collaborative research is also expected to benefit the current degree programmes of SOM-
UPM as well as strengthen its capacity to implement extension programmes that can be developed based 
on research outputs that will benefit stakeholders in these chains. It will also be a strategy to invest in 
building a network of researchers in agricultural value chains within the region and the country with 
strong international link. 

5. Role of Zonal Research Center of the Commission on Higher Education 

UPM is one of the new ZRCs in the country that is mandated to help improve research productivity of 
higher educational institutions (HEIs). For UPM’s ZRC, its coverage is mainly Region XI. Since it started 
in November 2008, it has funded 13 grants-in-aid research projects worth P5.4 million (with eight 
pending projects for approval worth P5.2 M) that involved about 70% of the total priority HEIs that 
offer graduate programmes in the region. So far, these research projects produced 4 publications, two of 
which were published in ISI-indexed journals, nine paper presentations and 3 awards. While the centre 
focused on biotechnology, biodiversity and agribusiness economics as its priority themes in its zonal 
research programme (ZRP), it also organized 7 conferences and workshops that include other research 
themes to provide venues for research dissemination and develop a culture of research. These produced 
180 papers presentations, 57 of which were sponsored by ZRC (with four international paper 
presentations) and 661 participants. 

ZRC-XI focused on implementing a ZRP strategy that is designed to develop a community or network of 
researchers around specific research themes. These involve research through GIA, research dissemination 
activities, seminars, trainings, workshops and developing database for the research management 
information system for monitoring and evaluation. There are however other opportunities where research 
can be further linked and developed such as strengthening link to scholarship programme and 
international partners. It should be noted that linkage opportunities contained in this proposal are 
consistent with the one of the priority themes of the current ZRP of UPM (agribusiness economics). The 
expected outputs from this proposal such as publications, research dissemination activities and link to 
academic programme development and extension are in line with the concept of improving research 
productivity via ZRP strategy. Thus, this proposal is geared towards enhancing research productivity and 
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capacity by linking research programme to scholarship funding facility and strengthening international 
collaboration. This could be an option for CHED to pursue in the next phase of ZRC. That is, to fund a 
high end research programme such as the economics of agro-based value chains where ISI publications 
and contribution to policy reforms are priority success indicators. 

 

6. Budget Requirement 

Budget Item  12-jun 2013 2014 2015 2016 
Total  

(in Pesos) 
 Total 

(in Euros) 
Salary for Ph D Scholars 
while doing fieldwork  
(2 Ph Ds at Asst Prof. AP 2)  

  
976,890 976,890 

 
1,953,780 32,029 

Salary for substitutes 
(2 AP 2 for PhD students & 
Assoc. Prof 1 for Post Doc)  

1,626,89
0 

1,626,89
0  

1,626,89
0 

1,626,89
0  

6,507,560 106,681 

Research Dissemination  
  

500,000 
 

500,000 1,000,000 16,393 

Total Philippine 
counterpart (Requested 
from CHED)  

1,626,89
0 

1,626,89
0 

3,103,78
0 

2,278,15
0 

500,00
0 

9,135,710 155,103 
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C. UP Visayas project proposal: “Benefit sharing: Innovating Sustainable and 
Equitable Management of Fisheries on Transboundary Tuna’s in the Coral 

Triangle (BESTTuna)” 

Submitted to the Department of Science and Technology (DOST) of the Philippine Government by the e 
University of the Philippines Visayas, Miagao, Ilolilo. 
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D. Confirmation letter for Mr. Zulhamsyah Imran from IPB for the Ministry of 
Education in Indonesia 

 



 

Annex 7. BESTTuna full budget 

ACCUMULATIVE  NETH. INSTITUTE: Wageningen University PROJECTNUMBER:   

PROJECT BUDGET RECIP.INSTITUTE : Various   

  FOR ACTIVITIES FOR FINANCES 

  NAME : BESTTuna - INREF NAME: 

Simon Bush / 

Arthur Mol   Ineke van Driel   

  
PERIOD 
: 2012-2016 TEL.:   31317485656     

  
TOT
AL 

TOTA
L PROJECT Co-funding INREF 

  

EXPE
NSE
S 

EXPE
NSES BUDGET   Funding 

  YEAR 2012 2013 2014 2015 2016 TOTAL 
UP 
TO 

THE 
YEAR TO BE     

              2012-2016     SPENT     

                      

300 PERSONNEL COSTS 183,716 86,892 92,574 97,336 20,698 481,217     481,217 100,000 381,217 

                      

400 
ACQUISITIONS & 
INVESTMENTS                     

                      

500 OPERATIONAL COSTS 3,500 500 500 7,500 7,500 19,500     19,500   19,500 

                      

600 TRAINING AND COURSES 301,826 458,628 471,038 295,226 152,650 1,679,368     1,679,368 1,080,096 599,272 

                        

  GRAND TOTAL BUDGET 489,042 546,020 564,112 400,062 180,848 2,180,085     2,180,085 1,180,096 999,989 

                      

  ROUNDED GRAND TOTAL 489,042 546,020 564,112 400,062 180,848 2,180,085           
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300 
PERSONNEL 
COSTS   

Indexed 3% per 
year                 

                          

                
project 
no:     

  Postdoc € 48,034  
€ 

49,963  
€ 

53,724  
€ 

56,795        

  salary scale 11/0 11/1 11/2 11/3       

  0.80       

  1.00       

          

        TOTAL TOTAL 
PROJEC
T 

Co-
funding INREF 

                
EXPENSE

S 
EXPEN
SES 

BUDGE
T   Funding 

  YEAR 2012 2013 2014 2015 2016 TOTAL UP TO 
THE 
YEAR TO BE     

    Year 1 Year 2 Year 3 Year 4 
Year 

5 
2012-
2016 .... .... SPENT     

DAYS IN THE NETHERLANDS 
                        
DAYS REC. COUNTRY / ELSEWHERE 
                  

  
Postdoc 48,034 49,963 53,724 56,795   208,516   208,516   208,516 
  
Indirect costs 17,292 17,987 19,341 20,446   75,066   75,066   75,066 
  
Postdoc co-funded* 100,000         100,000   100,000 100,000   

                    

                      

  
* Indonesian Challenges Exploration 
Grants (SPIN)  

  165,327 67,950 73,064 77,241   383,582     383,582 100,000 
          

283,582  
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300 
PROJECT-RELATED 
ACTIVITIES   Basis: BIS, indexed 3% per year     

project 
no:         

  IN THE NETHERLANDS                 

    
Labour costs per hour (BISkosten per 
uur)     

    Year 1 Year 2 Year 3 Year 4 
Year 

5     
  
Project Coordination Simon Bush 59.80 61.59 63.44 65.34 67.30     
  
Project Coordination Paul van 
Zwieten 70.51 72.63 74.81 77.05 79.36     

    
Indirect costs per hour 
36%      

  Simon Bush 21.53 22.17 22.84 23.52 24.23     

  Paul van Zwieten 25.38 26.15 26.93 27.74 28.57     

        

  
Project Coordination Simon 
Bush 120 hrs/y     

  
Project Coordination Paul van 
Zwieten 90 hrs/y     

    
TOTAL 

  
EXPENSE

S 
UP TO 

.... 

TOTAL 
  

EXPENS
ES 
THE 
YEAR 
.... 

PROJE
CT 
  

BUDGE
T 

TO BE 
SPENT 

Co-
funding 

  
  
  
  

INREF 
Funding 

  
  
  

    

  TOTAL STAFF TIME 

  YEAR 
2012 
Year 1 

2013 
Year 2 

2014 
Year 3 

2015 
Year 4 

2016 TOTAL 

    
Year 

5 
2012-
2016 

  Labour costs S.R. Bush 7,176 7,391 7,613 7,841 8,076 38,097   38,097   38,097 

  
Indirect costs - own 
contribution 2,583 2,661 2,741 2,823 2,908 13,715   13,715   13,715 

                      

  Labour costs P. van Zwieten 6,346 6,537 6,733 6,935 7,143 33,693   33,693   33,693 

  
Indirect costs - own 
contribution 2,285 2,353 2,424 2,496 2,571 12,129   12,129   12,129 

                      

                      

  TOTAL PROJECT-RELATED 18,390 18,942 19,510 20,095 
20,69

8 97,634   97,634   
            

97,634  

  
ACTIVITIES IN THE 
NETHERLANDS                       
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500 OPERATIONAL                       

  COSTS     

    TOTAL TOTAL PROJECT Co-funding INREF 

    EXPENSES EXPENSES BUDGET   Funding 

  YEAR 2012 2013 2014 2015 2016 TOTAL UP TO THE YEAR TO BE     

    Year 1 Year 2 Year 3 Year 4  year 5 2012-2016 .... .... SPENT     

                          

  COMMUNICATION                       

  Publication       7,000 7,000 14,000     14,000   14,000 

  Website 3,500 500 500 500 500 5,500     5,500   5,500 

                          

  Contingencies                       

                          

  SUBTOTAL OPERATIONAL 3,500 500 500 7,500 7,500 19,500     19,500   
            

19,500  

  COSTS                       

  



 

116 
 

600 
  

TRAINING COUNTERPART 
STAFF IN THE NETH. 

                      

                      

  COSTS PER FELLOW   project no:     

  Living allowance in NL 1,190 p/month (18)       

  Insurance plus extra insurance 40 p/month (18) 60       

  Visa 438 pp authorization temporary residence       

  Visa 150 pp short stay visa       

  Int. travel costs 1,400       

  Settling allowance 170       

  Book allowance 280       

  Sending materials 100       

  Visit supervisor 2,250       

  Facilities 500 p/month       

    2 mon NL       

    
8 mon 

NL 
12 mon 
abroad 

10 mon 
abroad 

8 mon in 
NL 

TOTA
L 

EXPE
NSES 
UP 
TO 
.... 

TOTA
L 

EXPE
NSES 
THE 
YEAR 
.... 

PROJECT 
BUDGET 
TO BE 
SPENT 

Co-
funding 

  
  
  

INREF 
Funding 

  
  

    7 stud. 7 students 7 students 7 stud. 

  

YEAR 
  

2012 
Year 1 

2013 
Year 2 

2014 
Year 3 

2015 
Year 4 

2016 
Year 5 

TOTAL 

  
2012-
2016 

7 FELLOWS                       

  Living allowance in NL 66,640   16,660 66,640   149,940     149,940   149,940 

  Insurance 5,600   1,400 5,600   12,600     12,600   12,600 

  Visa 3,066   1,050 3,066   7,182     7,182   7,182 

  Int. travel costs 9,800   9,800 9,800   29,400     29,400   29,400 

  Settling allowance 1,190         1,190     1,190   1,190 

  Book allowance 1,960         1,960     1,960   1,960 

  Sending materials       700   700     700   700 

  Field visit supervisor   13,500 13,500     27,000     27,000   27,000 

  Facilities 28,000   7,000 28,000   63,000     63,000   63,000 
  Production dissertation       21,000   21,000     21,000   21,000 

  Graduation visit PhD student*         18,200 18,200     18,200   18,200 

  Graduation visit co-supervisors**         18,200 18,200     18,200   18,200 
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  Co-funding PhDs                       

  
Co-funding for 2 PhDs (Philippines 
UPM)**** 26,670 26,670 26,670 26,670   106,680     106,680 106,680   

  Co-funding Nuffic (2 PhD 0.5 fte)                   85,000 -85,000 

  1 PhD co-funded Indonesia 4y*** 30,000 30,000 30,000 30,000   120,000     120,000 120,000   

  Self-funding PhD 3b 45,000 45,000 45,000     135,000     135,000 135,000   

  Self-funding PhD 3c 10,000 10,000       20,000     20,000 20,000   

  SUBTOTAL FELLOWS 227,926 125,170 151,080 191,476 36,400 732,052     732,052 466,680 
          

265,372  

  IN THE NETHERLANDS                        

* Graduation visit: travel Euro 1.400 pp + Euro 150 pppd 
subsitance + visa 
** Graduation visit co-supervisors: travel Euro 1.400 pp + Euro 150 pppd subsistence 
for 7 days+ visa 
*** Indonesian government fellowship awarded to Mr. 
Zulhamzah Imran 
**** Salary compensation costs 
UPM from CHED 
***** See attachments UPV and UPM proposals to CHED and 
DOST. 
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600 
  

  

PROJECT-RELATED 
COURSES / SEMINARS / 
WORKSHOPS/FIELD WORK 

NAME COURSE:  
SEMINAR: 
WORKSHOP: project no: 

  

    

    

  
  

  
  

TOT
AL 
EXP
ENS
ES 
UP 
TO 
.... 

TOTA
L 

EXPE
NSES 
THE 
YEAR 
.... 

PROJECT 
BUDGET 
TO BE 
SPENT 

Co-
funding 

  
  
  

INREF 
Funding 

  
  

  

YEAR 
  

2012 
Year 1 

2013 
Year 2 

2014 
Year 3 

2015 
Year 4 

2016 
Year 5 

TOTAL 
2012-
2016   

  Research costs/fieldwork                       

  Field work postdoc 4,000 12,000 12,000 12,000   40,000     40,000   40,000 

  PhD Research costs                       

  PhD 2a - AFI/AEW/UPV   104,524 103,524     
208,04

8     208,048 177,048 31,000 

  PhD 2b - AEW/AFI/UPV or IPB   27,500 27,500     55,000     55,000 35,000 20,000 

  PhD 3a - BEC/ENP/UPM   27,106 27,106     54,212     54,212 34,212 20,000 

  PhD 3b - BEC - self funded                       

  PhD 3c - ENP - self funded                       

  PhD 4a - ENP/ENR/USP   26,736 26,736     53,472     53,472 33,472 20,000 
PhD 4b - ENR/AFI/IPB (included above 
Indonesia)                   pm   

  PhD 5a - ENP/BEC/UPM   22,106 22,106     44,212     44,212 24,212 20,000 

  PhD 5b - ENP/AFI/IPB   10,000 10,000     20,000     20,000   20,000 

  PhD 6 - AFI/ENP/USP   26,736 26,736     53,472     53,472 33,472 20,000 

                          

  MSc students**   12,500 15,000 12,500   40,000     40,000 20,000 20,000 

                          

  Coordination partners* 2,500 10,000 10,000 10,000 5,000 37,500     37,500 11,000 26,500 
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  Kick off meeting                       

  Int'l travel and visa 21,700         21,700     21,700   21,700 

  Accomodation and subsistence 14,700         14,700     14,700   14,700 

  Organizational costs 3,000         3,000     3,000   3,000 

                          

  Stakeholders meeting*** & ****   11,250 11,250 11,250 11,250 45,000     45,000 45,000   

                          

  Int'l advisory meeting**** 8,000 8,000 8,000 8,000   32,000     32,000   32,000 

                          

  Annual scientific meetings**** 20,000 20,000 20,000 20,000   80,000     80,000 55,000 25,000 

                          

  
Bi annual academic tuna 
workshop*****   15,000   30,000   45,000     45,000 45,000   

                          

  
Final international 
conference******         100,000 

100,00
0     100,000 100,000   

                          

                          

  SUBTOTAL COURSES / 73,900 333,458 319,958 103,750 116,250 
947,31

6     947,316 613,416 
          

333,900  

  SEMINARS / WORKSHOPS                       

* Matching funds applied for by UPM and UPV from CHED and DOST  

** Bursaries for MSc students will be funded from ANOVA bv  

*** Co-funding by WWF-Indonesia 

**** Co-funding by WWF-Indonesia; Additional travel costs inlcude: visa, insurance, accommodation, subsistence, and organizational costs. 

*****The academic tuna workshop will be co-funded through an application to OECD and the WorldBank 

****** Application to the OECD/WorldBank/WWF 

 

  



 

Annex 8: List of participants from the Tuna Think Tank 

Initial members of the Societal Panel (based on Tuna Think Tank, held in 

Renkum, Hotel Klein Zwitserland, September 2010) 

Steven Adolf is a journalist, writer and economist. He has written a Dutch book about Tuna soon to be 
translated in English and other languages. 

Dr Isabelle Aelvoet is Head of the Programme and Communication Office at the Global Petcare 
Sustainability Leadership Team at Mars. 

Martin Kalungu-Banda holds qualifications in Organisation Development, Public Affairs, Philosophy, 
Development Studies, Anthropology and Coaching. 

Ephraim Patrick T. Batungbacal is a member of the Philippine delegation to the WTO negotiations 
specifically on fisheries subsidies / non-agricultural market access and Alternate Representative to the 
Committee on Fisheries and Aquaculture under the National Agriculture and Fisheries Council. He works 
full time as Senior Faculty Researcher at the Lyceum of the Philippines University, teaching 
Environmental Science to students.  

Maurice Brownjohn is the current Commercial Adviser to the Parties of the Nauru Agreement (PNA) 
Office, and member of the Board of the National Fisheries Authority (NFA) of PNG. In service to the 
PNG government, Maurice has held various positions and worked in various capacities as Head of 
Delegation, State Delegate, Industry advisor to the Multilateral High Level Conference on Tuna, 
PREPCON and WCPFC Commission and has attended FFC, PNA, SPC, KOBE II since 1994 as a 
government representative.  

Henk Brus founded Atuna bv, a global tuna trading company covering the total vertical supply chain. He 
was a co-founders of the World Tuna Purse Seiner Organization, and acting as Co-chairman of the World 
Tuna Conferences. He founded Sustunable bv, which now supplies over 15 supermarket formulas 
throughout Europe with tuna that meets the highest environmental and social standards, and provides 
consumers with full “Boat to Throat” traceability for each tuna can online. 

Dr Jason Clay is WWF’s Senior Vice President of Market Transformation, and manages the WWF 
Network’s private sector advisory board and led the development of WWF’s private sector engagement 
strategy. He is the author of more than 250 articles and 15 books on the topics of environment, 
agriculture, aquaculture and poverty alleviation and CSR.  

Mike Crispino is the Communications Manager for the International Seafood Sustainability Foundation 
(ISSF), a global partnership among leading scientists, the tuna industry and WWF with a focus on 
improving tuna fisheries management.  

Jennifer Purcell Deacon is a volunteer to this think tank. 

Dr. John Hampton is an internationally recognized scientist with SPC with specific expertise in the 
biology, stock assessment and management of tuna. 

Dr Jose Ingles is the Tuna Strategy Leader of WWF’s Coral Triangle programme. As strategy leader, he 
catalyzes business and government action in order to reform the tuna sector and nudge it towards a path 
of sustainability.  

Dr Svein Jentoft is a sociologist and a professor at the Norwegian College of Fisheries Science at 
University Tromsø, Norway, and a guest professor at Gothenburg University in Sweden. He has worked 
on fisheries social issues throughout his entire career, specialising on industrial organization, community 
development, fisheries governance and resource management. He has also acted as consultant to the 
Norwegian Development Agency (NORAD), and was until recently for a decade the coordinator of a 
university-to-university collaboration in Nicaragua.  

Taro Kawamoto is currently the General Manager of the Kyokuyo Suisan Company, Ltd., Japan, the 
parent company of a vertically integrated seafood company with processing facilities in Vietnam, 
Thailand, Indonesia, China, Netherlands and USA. He has also done work for the Japan Far Seas Purse 
Seine Fishing Association, has developed and provided training modules for fisheries, delivered lectures 
and attended and represented Japan in various fora. He has published several papers in fisheries journals. 
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Francisco Tiu Laurel Jr is the President of the family-owned FRABELLE CORPORATION, a 
conglomerate of twenty corporations engaged in fishing, processing, ship repair/ building, food 
distribution, and realty sectors with investments in the Philippines, Papua New Guinea, Indonesia, 
Vietnam, Africa, and China. Aside from being a businessman, Francisco Laurel is also Honorary Consul 
of the Federated States of Micronesia in the Philippines.  

Dr Vishwanie Maharaj is the Senior Programme Economist for the WW-US Fisheries Programme and 
leads WWF’s work on rights-based management.  Prior to that, she was Director of Economics for the 
American Sport fishing Association and an economist for the South Atlantic Fishery Management 
Council.  She also served as member of the federal Ecosystem Approach and Federal Investment task 
forces.   

Filipa Monteiro is legal counsel for McKinsey & Company in London, with primary responsibility for 
Europe, Africa and the Middle East. Filipa has decided to pursue an MSc in Environmental Technology 
at the Centre for Environmental Policy of the Imperial College this fall.  

Julio Moron is general director for OPAGAC (Spain) and a most influential EU tuna industry 
representative, the key partner of ISSF in EU and keen to lead Spanish tuna sector to sustainability and 
best social standards.  

Rupert Murray is a film director working in London who began in advertising and then went on to make 
television documentaries for Channel Four's Cutting Edge series and short films. In 2009 he directed The 
End of The Line, a feature documentary about the effects of overfishing. The film and subsequent 
campaign has resulted in major retailers changing their fish sourcing policy.  Murray is currently working 
on a film about climate sceptics for the BBC and is developing an innovative marine conservation project. 

Gorjan Nikolik  is an industry analyst specialising in global fisheries, aquaculture and the seafood 
processing industries employed with Rabobank International (RI), the investment banking arm of the 
Rabobank Group. His main role is as an internal advisor to product groups such Mergers & Acquisitions, 
Leveraged Finance, Venture Finance, Trade and Commodity Finance. He has a role in the Rabobank 
credit process, evaluating client business risk, and occasional consultancy roles with RI’s Corporate Social 
Responsibility department.  

Dr Mariëlle van Riel is a researcher at the Centre for Ecosystems (ESG) at Wageningen Research 
Centre The Netherlands. She contributed to research projects in Indonesia, the Philippines and Curaçao.  

Emil Bambang Sumirat is a Presencing Institute member and IDEAS MIT Fellow who has been 
promoting Theory U for the past three years in Indonesia. In addition to that, Mr Sumirat is a frequent 
lecturer about innovation and Theory U to the Trisakti University Master Magister Corporate Social 
Responsibility (MM-CSR) programme. Emil Bambang Sumirat is also an Information Technology (IT) 
entrepreneur owning 3 start-up companies.  

Martin Tsamenyi is currently Professor of Law and Director of the Australian National Centre for 
Ocean Resources & Security (ANCORS) the University of Wollongong in Australia. Martin is a world-
recognized expert in international fisheries law and policy and the Law of the Sea. He previously served as 
the Fisheries Law Adviser to the Pacific Islands Forum Fisheries Agency and is currently the legal adviser 
to the Western and Central Pacific Fisheries Commission. 
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Annex 9: List of relevant publications of researchers involved. 

Prof. Dr. Ricardo P. Babaran 

Babaran, R.P., M. Ishizaki  (2011) Profile of payao (floating artificial reef or Fish attracting device) 
fisheries in the Philippines, pp. 49-54 in H.-J. Ceccaldi, I. Dekeyser, M. Girault, G. Stora (Eds.), 
Global Change: Interactions mankind-marine Environments, Springer Science, Dordrecht, 
Netherlands, 460 pp. 

Mitsunaga, Y., R. Babaran, C. Endo, K. Anraku (2011) Swimming behavior of juvenile yellowfin tuna 
(Thunnus albacares) around fish aggregating devices (F.A.D.S) in the Philippines, pp. 121-124 in 
H.-J. Ceccaldi, I. Dekeyser, M. Girault, G. Stora (Eds.), Global Change: Interactions mankind-
marine Environments, Springer Science, Dordrecht, Netherlands, 460 pp. 

Anraku, K., H.Y. Yan, R.P. Babaran (2010) Acoustico-lateralis system of fish: its role in modulating fish 
behaviors and application in fisheries, pp. 45-64 in P. He (Ed.), Chapter 3: Behavior of marine 
fishes: Capture Processes and conservation challenges, Wiley-Blackwell. 

Watanabe, K., K. Anraku, H. M. Monteclaro, R. P. Babaran (2010) Morphological characteristics of 
lateral line in three fish species. Aquaculture Sci., Vol. 58 (1), pp. 25-35. 

Babaran, R., C. Endo, Y. Mitsunaga, K. Anraku (2009) Telemetry study on juvenile yellowfin tuna 
around a payao in the Philippines. Fisheries Engineering 46 (1): 21-28. 

Babaran, R.P., C.M. Jr Selorio, K. Anraku, T. Matsuoka (2009) Comparison of the food intake and prey 
composition of payao-associated and free-swimming bigtooth pomfret Brama orcini. Fisheries 
Research 95 (1): 132-137. 

Babaran, R.P., K. Anraku, M. Ishizaki, K. Watanabe, T. Matsuoka, H. Shirai (2008). Sound generated by 
a payao and comparison with auditory sensitivity of jack mackerel Trachurus japonicus. Fisheries 
Science 74 (8): 1207-1214. 

Abunal, E.P., J.A. Ingles, R.P. Babaran, M.A. Padilla (2003). Early developmental stages of wild fishes 
from San Pedro Bay, Leyte, Philippines belonging to the families Atherinidae, Clupeidae, 
Callionymidae, Mugillidae and Sciaenidae. The Phil. Agr. Sci., 86 (4): 346-354. 

Monteclaro, H. R. Babaran (2003) Behavioral response of carp to cuttlefish ink, UPV J. Nat. Sci., Vol. 8, 
pp. 1-5. 

Babaran, R.P., T. Yamane (2001) Effects of lunar cycle on set-net catch. UPV J. Nat. Sci., 7(1&2): 86-91. 

Ishizaki, M., T. Nishi, R.P. Babaran (2001) Measurement of a model lift net. UPV J. Nat. Sci., 7(1&2): 
15-23. 

Yamane, T. R.P. Babaran (2001) The diversity of catch between set-net (Fish Corral) and small type 
stationary trap net. UPV J. Nat. Sci., 7(1&2): 179-183. 

Añasco, N., R.P. Babaran (2001) Spatial distribution and habitat selection of setnet-caught Greasyback 
Shrimp (Metapenaeus ensis) and Banana Prawn (Penaeus merguiensis) in Batan Bay Estuary, 
Philippines. UPV J. of Nat. Sci., 7(1&2): 196-217. 

 

Dr. Simon R. Bush 

De Vos, B. and S.R. Bush (2011) Far more than market-based: questioning the impact of the Dutch 
Viswijzer (Good Fish Guide) on fisheries governance. Sociologia Ruralis 51(3): DOI: 
10.1111/j.1467-9523.2011.00539.x 

Bush, S.R. and M. Duijf (2011) Searching for (un)sustainability in Pangasius aquaculture: A political 
economy of quality in European retail. Geoforum 42: 185-196  

Loc, N. T. T., S.R. Bush, L.X. Sinh, & N.T. Khiem (2010) High and low value fish chains in the Mekong 
Delta: challenges for livelihoods and governance. Environment, Development and Sustainability, 12(6): 
889-908  
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Bush, S.R., Van Zwieten, P.A.M., Visser, L., Van Dijk, H., Bosma, R.H., De Boer, F. & Verdegem, M. 
(2010) Scenarios for resilient shrimp aquaculture in tropical coastal areas. Ecology and Society 15(2): 
15 [online] URL: http://www.ecologyandsociety.org/vol15/iss2/art15/  

Bush, S.R. (2010) Governing ‘spaces of interaction’ in local and global fish trade. Tijdschrift voor 
Economische en Sociale Geografie 101(3): 305-319.  

Bush, S.R., Khiem, N. T. and Sinh, L. X. (2009) Governing Pangasius for sustainable rural livelihoods 
and environmental performance: a review. Aquaculture Economics and Management. 13(4): 271-293.  

Bush, S.R. (2008) Contextualising fisheries policy in the Lower Mekong Basin. Journal of Southeast Asian 
Studies 39(3): 329–353.  

Bush, S.R. and Oosterveer, P. (2007) The missing link: intersecting governance and trade in the space of 
place and the space of flows. Sociologia Ruralis 47(4): 384-400.  

Bush, S.R. and P. Hirsch (2005) Framing Fishery Decline. Aquatic Resources, Culture and Development 
1(2):79-90. 

Bush, S.R. (2004) Scales and Sales: changing social and spatial fish trading networks in the Siiphandone 
fishery, Lao PDR. Singapore Journal of Tropical Geography, 25(1), 32-50. 

 

Dr. Paul Berentsen 

Louhichi, K.; Kanellopoulos, A.; Janssen, S.J.C.; Flichman, G.; Blanco, M.; Hengsdijk, H.; Heckelei, T.; 
Berentsen, P.; Oude Lansink, A.G.J.M.; Ittersum, M.K. van (2010) FSSIM, a bio-economic farm 
model for simulating the response of EU farming systems to agricultural and environmental 
policies. Agricultural Systems 103: 585 - 597. 

Kanellopoulos Argyris, Paul Berentsen, Thomas Heckelei, Martin van Ittersum and Alfons Oude 
Lansink (2010) Assessing the forecasting performance of a generic bio-economic farm model 
calibrated with two different PMP variants. Journal of Agricultural Economics  61:274 - 294 

Acs, S.; Berentsen, P.B.M.; Huirne, R.B.M.; Asseldonk, M.A.P.M. van (2009) Effect of yield and price 
risk on conversion from conventional to organic farming. Journal of Agricultural and Resource 
Economics 53:393 - 411. 

Calker, K.J. van; Berentsen, P.B.M.; Giesen, G.W.J.; Huirne, R.B.M. (2008) Maximising sustainability of 
Dutch dairy farming systems for different stakeholders: A modelling approach. Ecological 
Economics 65:407 - 419.  

Acs, S.; Berentsen, P.B.M.; Huirne, R.B.M. (2007) Conversion to organic arable farming in The 
Netherlands: A dynamic linear programmeming analysis. Agricultural Systems 94:405 - 415.  

Berentsen, P.B.M.; Hendriksen, A.; Heijman, W.J.M.; Vlokhoven, H.A. van (2007) Costs and benefits of 
on-farm nature conservation. Ecological Economics 62: 571 - 579.  

Calker, K.J. van; Berentsen, P.B.M.; Romero, C.; Giesen, G.W.J.; Huirne, R.B.M. (2006) Development 
and application of a multi-attribute sustainability function for Dutch dairy farming systems. 
Ecological Economics 57:640 - 658.  

Calker, K.J. van; Berentsen, P.B.M.; Boer, I.J.M. de; Giesen, G.W.J.; Huirne, R.B.M. (2004) An LP-
model to analyse economic and ecological sustainability on Dutch dairy farms: model 
presentation and application for experimental farm "de Marke". Agricultural Systems 82:139 - 160.  

Berentsen, P.B.M.; Tiessink, M. (2003) Potential effects of accumulating environmental policies on 
Dutch dairy farms. Journal of Dairy Science 86:1019 - 1028.  

Berentsen, P.B.M.; Giesen, G.W.J. (1995) An environmental-economic model at farm level to analyse 
institutional and technical change in dairy farming. Agricultural Systems 49:153-175.  
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Prof. Dr. Larry N. Digal 

Digal, Larry N. (in press) “Market Power in the Retail and Processed Food Industry”, Journal of 
International Food & Agribusiness Marketing, Vol. 23, No.3.  

Digal, Larry N. (2011), “Market Power Analysis: the Case of Poultry Industry in the Philippines”, Journal 
of International Food & Agribusiness Marketing ,Vol. 23, No. 1, p. 5-31 

Romo, Glory Dee, Digal, Larry N.  (2010), “The Changing Landscape of the Philippine Retail Food 
Industry”, Banwa (A Multidisciplinary Journal) , Vol. 6 No. 2, p. 43-75 

Romo, Glory Dee, Digal, Larry N., Reardon, Thomas, (2009) forthcoming, “Changing Structure of the 
Fresh Food Distribution Sector in the Philippines”, Asian Journal of Agriculture and Development, 
Vol. 6, No. 2,  

Digal, Larry N. (Technical Editor) (2009), “Southeast Asian Regional Conference on Agricultural Value 
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