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Ecosystem based fisheries management (EBFM) has been studied for over twenty years, but has 

rarely been fully utilized in practice. EBFM utilizes multispecies management and ecosystem 

information, including physical oceanographic information and predator-prey relationships, to 

better manage fisheries. Regional fishery management councils started incorporating ecosystem 

information for management on an ad hoc basis in the mid-1990s, and suggestions to use 

ecosystem information appeared in legislation in 2007 (18 USC § 1882). Since that time, 

implementation has increased slowly at a national level, and is still virtually unused in some 

councils. One possible reason for the slow implementation is that institutional barriers have 

prevented EBFM from being embraced by managers. These barriers can be in the form of 
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legislation and regulation, issues within the regional fishery management councils, judicial 

challenges, and budgetary or staffing shortages. The legislation has not been much of a barrier to 

EBFM, but regulations have been more troublesome for some regions. Institutional momentum 

may be one reason EBFM is not more common in US fisheries as regions face different levels of 

support for new management schemes due to factors like staffing, budget, and litigation. 

 
 
 
  



     v 
      
 

Table	of	Contents	

Introduction	................................................................................................................................................................	1	

Methods	........................................................................................................................................................................	7	

What	is	EBFM?	...........................................................................................................................................................	7	

Federal	Fisheries	Management	Legislative	History	................................................................................	10	

Are	Regulations	a	Barrier	to	EBFM?	..............................................................................................................	14	

Is	the	Regional	Management	Council	System	a	Barrier	to	EBFM?	...................................................	16	

Is	the	threat	of	Litigation	a	Barrier	to	EBFM?	...........................................................................................	24	

Is	Jurisdiction	a	Barrier	to	EBFM?	..................................................................................................................	25	

Funding	......................................................................................................................................................................	27	

Future	Potential	Laws	and	Regulations	and	How	They	May	Impact	Implementation	............	28	

Policy	vs.	Law	..........................................................................................................................................................	36	

Summary	of	Barriers	............................................................................................................................................	37	

Conclusion	.................................................................................................................................................................	37	

Bibliography	.............................................................................................................................................................	40	



     vi 
   
 

ACKNOWLEDGEMENTS	

I	would	like	to	thank	my	committee	first.	Drs.	Edward	Allison	and	Ryan	Kelly	encouraged	

me	to	find	a	topic	that	would	make	use	of	some	initial	work	on	a	related	topic,	and	turn	a	a	

poorly	 articulated	 idea	 I	 had	 into	 a	 research	 question.	 Dr.	 Dave	 Fluharty	 challenged	my	

assumptions	 and	made	 sure	 I	 provided	a	 fair	 accounting	of	 the	history	of	EBFM.	He	was	

also	 an	 invaluable	 resource	 for	 understanding	 what	 was	 happening	 within	 the	 councils	

during	 the	 late	 90s	 and	 early	 2000s.	 Drs.	 Phil	 Levin	 and	 Tim	 Essington	 hired	me	 to	 do	

research	for	Lenfest's	EBFM	taskforce,	and	while	that	ultimately	did	not	pan	out,	the	people	

I	met	and	the	conversations	I	had	helped	form	my	ultimate	research	question.	Tiffany	Dion	

and	Suanty	Kaghan	provided	an	incredible	amount	of	support	through	this	process,	and	I	

would	 never	 have	 been	 able	 to	 finish	 without	 them.	 Thanks	 to	 all	 of	 the	 faculty	 at	 the	

School	 of	Marine	 and	 Environmental	 Affairs	 for	making	me	 look	 at	 the	world	 a	 little	 bit	

differently.	Special	thanks	to	all	my		classmates,	not	only	for	direct	help	with	my	thesis	and	

presentation,	 but	 for	 helping	 	 me	 get	 through	 the	 past	 year.	 Kristina	 Klinkner	 for	

encouraging	me	to	look	into	graduate	school	 in	the	first	place,	and	for	encouraging	me	to	

take	classes	and	learn	skills	that	were	outside	my	comfort	zone.	Finally	thanks	to	my	family	

for	always	being	supportive	of	what	I'm	doing.	

  



     1 
      
 

Introduction	

 Fisheries are the only remaining major source of wild-captured food. Over the past 

century, fishers and government agencies utilized many strategies to manage fisheries to produce 

an optimal economic output, while retaining stock levels that will provide ongoing fishing for 

future generations. As fishing industrialized after the 1940s, better equipment led to more 

efficient fishing, and modern industrial fisheries have the ability to fish a stock to near extinction 

in only a few years (Link et al., 2011). Depleted stocks and large foreign fleets led to the first 

effort to manage fisheries at the federal level, the Fishery Conservation and Management Act of 

1976 (FCMA) (Macpherson, 2001). The Act had two goals: remove foreign fishing fleets from 

US coasts, and provide for regional fisheries management (Macpherson, 2001). 

 Since the initial concern for the biological sustainability of stocks targeted by a fishery 

that prompted the signing of the FCMA, a number of other concerns have arisen with the impact 

of fisheries on the marine environment. Some economically important fish are caught as bycatch 

by fishers catching other species, resulting in fewer fish available in the target fishery (Worm et 

al., 2009). Fishers have damaged important habitat areas through bottom trawls and dredges, 

reducing productivity of both target and non-target species, and in some cases harming 

endangered or overfished species (Brodziak and Link, 2002). Predator-prey relationships have 
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also complicated fisheries management due to difficulties in either retaining enough prey for a 

healthy ecosystem, or catching too many predators and destabilizing food webs (Pikitch et al., 

2014). To deal with these issues, the Magnuson-Stevens Act was passed in 1996 to amend the 

1976 law. It featured protections to habitat that would conserve vulnerable species and also 

limited fishing in high yield areas. While this addresses some of the above-mentioned ecological 

and economic concerns, it has sometimes created friction between fishers and managers 

(Rosenberg et al., 2006). Rosenberg et al. found that 45% of stocks in need of rebuilding were 

still seeing overfishing in 2006, despite the existence of rebuilding plans. 1  Management 

successes and failures caused some managers to start thinking explicitly about ecosystem 

interactions when managing fisheries to reduce conflict between stakeholders (Macpherson, 

2001). As part of the 1996 amendments, Congress requested NMFS convene an Ecosystem 

Principles Advisory Panel, which issued a report in 1998 on how ecosystem principles were 

being used, and how they could be used in the future (Fluharty et al., 1998; Macpherson, 2001). 

 As more data was collected on both the natural and social aspects of fisheries, the move 

towards incorporating ecosystem considerations culminated in language within the 2007 

Magnuson-Stevens Act Reauthorization, which explicitly allowed for ecosystem considerations 

                                                
1 The Magnuson-Stevens Act defines overfishing as “a rate or level of fishing mortality that 
jeopardizes the capacity of a fishery to produce the maximum sustainable yield on a continuing 
basis” (16 USC §1802(29)). 
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in fisheries management (16 USC §1882). Since that time, despite acknowledgement of the 

above concerns and legislative development to address them, the regional councils have 

incorporated ecosystem considerations at highly different rates and levels of management, with 

some councils barely doing anything, while one council has moved to ecosystem plans for all 

managed stocks.  (NOAA, 2016a; Pitcher et al., 2009). It is unclear exactly why EBFM has not 

seen wider implementation, and there are many potential barriers.  One possibility is a 

combination of institutional barriers within both the regional fishery management councils 

(RFMCs), and NOAA in general. These potential barriers include direct legislative and 

regulatory barriers, budgetary and personnel shortages, institutional momentum and hostility 

within the RFMCs toward EBFM, and legal disputes or confusion. It is also important to look at 

the language of the current (2015-2016) Magnuson-Stevens Reauthorization, as well as proposed 

regulatory changes, to see where potential barriers to EBFM and successful management in 

general might occur. This paper will examine these potential barriers to determine how they have 

impacted implementation of ecosystem based fisheries management. 

 Ecosystem based fisheries management is considered by some to be the next big step in 

US fisheries management, and has been for some time (Brodziak and Link, 2002; Fluharty et al., 

1998; NOAA, 2016a). EBFM is an evolution of single species management that takes a holistic 

approach to management, and includes the environment, and people in decision making 
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(Brodziak and Link, 2002; Link, 2002). The fact that EBFM has been considered the next step in 

management for so long is telling as to its incomplete implementation (Pitcher et al., 2009). This 

would indicate one or more barriers have delayed implementation. In the US, fisheries 

management has mainly focused on single species management, with a few notable exceptions 

for multi-species stocks, like groundfish fisheries in which it is difficult to target one particular 

species (NOAA, 2016a).  

 Literature on fisheries management and modeling has increasingly contained parameters 

and criteria beyond the traditional criteria of recruitment and mortality (Levin et al., 2009; Link 

et al., 2010). Factors such as predator-prey relationships, current and temperature regime shifts 

or anomalies, and bycatch in non-target fisheries have led to more complex, and potentially more 

accurate stock assessments (Link et al., 2010). These factors are important not just for improving 

management now, but can provide solutions to potential management issues in the future, like 

predicting the impacts of climate change on certain fisheries (Link et al., 2010). Scientists have 

also studied the impacts of fisheries on other ecosystem services, including the impacts on birds 

and marine mammals (Pikitch et al., 2014). However, due to various barriers, which this paper 

will examine in detail, many of these advanced stock assessment techniques have remained in 

academia, while older, more basic assessments are actually being used to determine annual 

allowable catch (Link et al., 2010; Townsend, 2016). 
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 On the social and economic sides, more efforts have been made to understand who 

benefits from various policies, and how changes may impact fishers, their communities, and 

social institutions. Rationalization of fisheries, including Bering Sea Crab and Pacific 

groundfish, have increasingly looked at economic equity in determining how to allocate fish 

shares (Abbott et al., 2010). These efforts have brought together resource management and social 

analysis, in ways that had previously been ignored (Abbott et al., 2010). While resource 

economics have always been considered in fisheries management, sometimes to the detriment of 

ecological systems, analysis had focused on the total dollars produced, did not consider the 

distribution of benefits, and did not even consider whether local stakeholders benefited at all 

(Hilborn, 2007). When the immediate local stakeholders benefit, they are more likely to support 

management policies that ensure the long term viability of natural resources, and are less likely 

to exploit a resource or ecosystem to the point of collapse (Christie, 2004). US fisheries 

management has included stakeholders as an integral part of the management process, with a 

possible assumption that the fishers are local to the fisheries.  

 There are many potential barriers to EBFM implementation. Political barriers are the first 

that must be overcome, and while some may remain on a regional level, the repeated passing of 

legislation over the past 40 years is proof that the national level political barriers have been 

overcome. The legal backdrop of fisheries management may appear to be the most likely culprit 
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for barriers because it creates the management regime. Next, the regulatory framework will be 

examined as it provides many of the specifics, some of which may have unintended 

consequences on the implementation of EBFM. In regards to potential barriers from both 

legislative and regulatory sources, the effect of the political process on EBFM will also be 

examined. The regional fishery management councils (RFMCs) provide the forum for 

stakeholder involvement, and produce the management plans, so differences between the regions 

will have to be examined, insofar as the differences effect their different rates EBFM 

implementation. Finally, the budgetary process within NOAA provides a potential barrier to 

EBFM, as any changes in management will require additional resources so that the current 

system can create FMPs, while also researching potential changes. Litigation will be considered 

as part of the regional differences, as litigiousness may impact adoption rates. Finally, there may 

be scientific barriers to EBFM. These could arise from incomplete data on ecosystems and from 

the limits inherent in stock assessment models to simultaneously predict large-scale ecosystem 

changes as well as individual stock numbers. I will examine each potential barrier individually, 

and how it has impacted implementation of EBFM. 
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Methods	

 The primary method utilized was legal analysis. I went through public laws, annotated 

code, Federal Register, Code of Federal Regulations, budget documents, and agency policy 

documents. I also read stock assessments and management plans to get a sense of what kinds of 

ecosystem information appeared in science center and management council documents. 

Literature review was the primary means of gathering background information on EBFM and the 

history of EBFM in the US. This also included general review of EBFM challenges throughout 

the world to get a sense of what kinds of challenges might apply in the US context. Finally, I 

spoke to a number of people involved in the fisheries management process. These were informal 

conversations, as well as question and answer sessions at a meeting. Interviewees included 

current and former FSC staff, RFMC staff, RFMC members, RFMC fishery committee and 

subcommittee members, SSC members, and NOAA staff.  

What	is	EBFM?	

 Before looking at barriers to implementation, it is essential to define ecosystem based 

fisheries management. EBFM has been proposed as a holistic way of managing fisheries, which 

considers the complex dynamics between target and non-target species and the greater social-

ecological system (Basurto 2009; Brodziak and Link 2002; Janssen 2000; Ostrom 2009). 
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Definitions of EBFM have evolved somewhat over time, with many experts on fisheries science 

and management suggesting best practices for ecosystem approaches, however there is not one 

single agreed upon definition (Francis et al., 2007; Patrick and Link, 2015; Pikitch et al., 2004; 

Sainsbury and Sumaila, 2003).  

 
Table 1: Types of management and what is included in each. 

Management 
Type 

Sectors Number of Species 
Managed 

Ecosystem 
Considerations 

Human 
Dimensions 

Single Species 
Management 

Fisheries One No No 

EAFM Fisheries One Yes No 
EBFM Fisheries Multiple Yes No 
EBM Fisheries plus anything 

that may interact with 
fisheries 

Multiple Yes Yes 

 

 As the name implies, EBFM is specific to fisheries management and considers multiple 

species within one management plan, as well as physical or chemical oceanographic 

considerations through integrated stock assessments. (Link and Browman, 2014) Ecosystem 

information can include just about any variable that might lead to a better understanding of what 

fish populations are doing, including temperature, currents, oceanic oscillations, habitat, 

predator-prey relationships, and interactions between competitive species. EBFM does not 

generally look at social or economic concerns or sectors other than fisheries (Link and Browman, 

2014). Ecosystem based management (EBM), is even more inclusive, particularly in regards to 

human dimensions, and includes non-sector specific management. This paper will include human 
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dimensions as part of EBFM because the human dimensions are already implemented within the 

US fisheries management system through the National Standards set forth in the Magnuson-

Stevens Act. This paper will also include ecosystem approaches to fisheries management 

(EAFM), which is distinguished from EBFM in that it manages a single species at a time, as 

opposed to multiple species, using ecosystem data to set catch limits (Patrick and Link, 2015). 

Arguably, the most important reason to utilize EBM is to improve ecological, economic, and 

social outcomes, so determining which box any particular measure fits in is less important than 

whether or not additional ecosystem measures are utilized to improve management. 

 Effective EBFM requires a number of management components, some of which are 

specific to EBFM, and some of which are part of good management approaches. Stakeholder 

involvement is important for effective management, and critical in natural resource management 

(Pitcher et al., 2009). Using a regional management system is useful in creating techniques that 

will work at the local level, as well as having the people impacted by management have a clear 

voice (Jentoft et al., 1998). It is important to make decisions based on science, and to incorporate 

new data into management as it becomes available (Sullivan et al., 2006). Effective enforcement 

is of the utmost importance, as is a way towards species recovery, if stocks are overfished, that 

utilizes clear rules and timetables (Raakjær Nielsen, 2003; Rosenberg et al., 2006). Finally, 
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habitat has to be considered when applying fishing regulations so that stocks have the ability to 

reproduce, grow, or recover (Rosenberg et al., 2000). 

Federal	Fisheries	Management	Legislative	History	

 Fishery management at the Federal level starts with the Magnuson – Stevens Fishery 

Conservation and Management Act (16 U.S.C. §§ 1801-1884). Prior to this, fisheries 

management occurred primarily at the state level, and at an international level through treaties. 

The Act was originally passed as the Fishery Conservation and Management Act of 1976, and 

has since undergone major revision in 1996, and in 2007. As of 2016, there is a reauthorization 

under review that would again create major changes in the law if passed as written.  

 The 1976 Act produced two items that were revolutionary in US fisheries management. 

First, Federal jurisdiction was extended to 200 nautical miles, from a previous limit of 12 

(Macpherson, 2001). The 200 NM limit was due to the ongoing negotiations for a new 

international treaty on the law of the sea, which would later establish the notion of a 200 NM 

exclusive economic zone for all coastal nations as a matter of international law (Allen, 2014). Of 

note, while the US never ratified this treaty, identical seaward boundaries were declared by the 

US, and recognized for all other nations by President Reagan (Allen, 2014; Macpherson, 2001). 

The 200 mile boundary did nothing to extend state jurisdiction, which is most commonly limited 
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to 3 NM2, and thereby established an enormous area that could be managed solely by the Federal 

government. The EEZ, also had the effect of eliminating foreign fishing off the US coast, making 

it easier to track the number of fish caught, as well as protecting the economic interests of US 

fishers. 

 Another major management revolution was in the formation of regional fishery 

management councils (RFMCs), which provided regional stakeholder input into the management 

process. Since that time, the notion of stakeholder involvement in management decisions has 

become one of the best ways to ensure local support, and has the effect of reducing local 

opposition, and increasing enforcement. The early RFMCs, were largely able to manage however 

they wanted, and this did result in ineffective management, and a number of stock collapses. At 

this time, fishers saw little incentive in reducing catches for lucrative species, and had very little 

trust of fisheries scientists who were suggesting lower catches. 

 Finally, the 1976 Act provided a set of 7 National Standards by which fisheries should be 

managed. The most important in terms of EBFM was National Standard 2, which required the 

use of scientific information when making management decisions.  

 

                                                
2 Texas, Puerto Rico, and the Gulf coast of Florida have historically had jurisdiction out to 9 
NM, and Louisiana’s, Mississippi’s and Alabama’s limits were extended to 9 NM in 2016 (Pace, 
2016). 
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Table 2: The National Standards as currently formulated (16 USC §§ 1851(a)(1-10)). 
National Standard 1 Conservation and management measures shall prevent overfishing while achieving, on a 

continuing basis, the optimum yield from each fishery for the United States fishing industry. 
National Standard 2 Conservation and management measures shall be based upon the best scientific information 

available. 
National Standard 3 To the extent practicable, an individual stock of fish shall be managed as a unit throughout its 

range, and interrelated stocks of fish shall be managed as a unit or in close coordination. 
National Standard 4 Conservation and management measures shall not discriminate between residents of different 

states. If it becomes necessary to allocate or assign fishing privileges among various United 
States fishermen, such allocation shall be (a) fair and equitable to all such fishermen; (b) 
reasonably calculated to promote conservation; and (c) carried out in such manner that no 
particular individual, corporation, or other entity acquires an excessive share of such privilege. 

National Standard 5 Conservation and management measures shall, where practicable, consider efficiency in the 
utilization of fishery resources; except that no such measure shall have economic allocation as its 
sole purpose. 

National Standard 6 Conservation and management measures shall take into account and allow for variations among, 
and contingencies in, fisheries, fishery resources, and catches. 

National Standard 7 Conservation and management measures shall, where practicable, minimize costs and avoid 
unnecessary duplication. 

National Standard 8 Conservation and management measures shall, consistent with the conservation requirements of 
this Act (including the prevention of overfishing and rebuilding of overfished stocks), take into 
account the importance of fishery resources to fishing communities by utilizing economic and 
social data that meet the requirement of paragraph (2) [i.e., National Standard 2], in order to (a) 
provide for the sustained participation of such communities, and (b) to the extent practicable, 
minimize adverse economic impacts on such communities. 

National Standard 9 Conservation and management measures shall, to the extent practicable, (a) minimize bycatch 
and (b) to the extent bycatch cannot be avoided, minimize the mortality of such bycatch. 

National Standard 10 Conservation and management measures shall, to the extent practicable, promote the safety of 
human life at sea. 
  

 

 

 There were reauthorizations and amendments made in the 80s to the Act, but these had 

relatively small impacts on management, particularly EBFM. The 1996 reauthorization, known 

as the Magnuson-Stevens Act, contained stronger language on rebuilding overfished stocks, 

setting a 10-year timetable for rebuilding, but failed to limit the timeframe that a fishery could be 

subject to overfishing prior to rebuilding. As a result stocks were either actively overfished, or 

failed to recover due to continuing fishing pressure (Rosenberg et al., 2006). The 1996 version 
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also amended the National Standards, adding three new standards, two of which had a direct 

bearing on EBFM. National Standard 8 required the use of economic and social data to ensure 

economic sustainability of the fishery. National Standard 9 required bycatch be minimized, 

providing the first legislation for non-target species. 

 The final amendment from 1996 that affected EBFM, was the provision for identifying 

and protecting essential fish habitat (EFH). The EFH provision provided a rationale for limiting 

certain gear types for reasons other than effort control. MSA requires the identification of EFH 

for targeted species, and recommendation on how to conserve habitat to ensure that stocks 

remain viable (16 USC §1802(10)). To execute the EFH provisions, each council created a 

habitat committee that could review the science and adjust fishing plans as needed.  

 The 2007 reauthorization contained some new, and important, provisions. First, the idea 

that ecosystem factors could be considered in the development of a fishery management plan 

(FMP) was introduced into the legislation. Ecosystem considerations flow out of the EFH 

provisions that had been introduced 10 years prior, but allowed for a broader set of 

considerations than physical habitat. This built on efforts from academic fisheries management 

literature, and also the implementation of an ecosystem sub-committee in the North Pacific 

council. The other major revolution in the 2007 reauthorization was the requirement that 

overfishing end immediately. This forced the RFMCs to more tightly limit overfished stocks, and 
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required fishers to reduce short term catches. Since this reauthorization, the number of 

overfished stocks has been drastically reduced (NOAA, 2015; Rosenberg et al., 2006). 

Are	Regulations	a	Barrier	to	EBFM?	

 NOAA, through the Secretary of Commerce is authorized to create regulations arising 

from MSA. These are primarily contained in 50 CFR Chapter VI, though some other pieces are 

present in other parts of Title 50, such as regulations regarding marine mammals and endangered 

species, which can impact FMPs. The definitions of the National Standards, contained within 50 

CFR §§600.305-600.355, have the greatest impact on EBFM, as these sections detail the 

considerations that must be made in managing fisheries.  

 NOAA has promulgated a rule that National Standard 1 (NS1) has primacy over all other 

National Standards (74 F. Reg. 3204). The legislation reads: “Conservation and management 

measures shall prevent overfishing while achieving, on a continuing basis, the optimum yield 

from each fishery for the United States fishing industry” (16 USC § 1851(a)(1)). The 

requirement for optimum yield (OY) is the primary means by which fisheries are managed by the 

RFMCs. All fisheries must calculate the OY, and can then subtract catch for various factors. 

Arguably the most important aspect of OY calculations is that OY cannot be greater than the 

maximum sustainable yield (MSY) for a stock. The actual catch limit (ACL) reduces the amount 
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that can be caught based on factors like the stock’s bycatch mortality from other fisheries, 

scientific uncertainty as to natural recruitment or mortality rates, and whether the stock is in an 

overfished status. These can forward EBFM goals, however in cases where the management 

process is highly contentious, the possibility exists for OY to be used to deny the use of 

ecosystem information as too uncertain. OY is a balancing act between economic and biological 

factors, and past management has tended to side with economic concerns, sometimes with 

disastrous consequences for both the stock and the fishers.  

 I heard from a number of current and former council and SSC members at a meeting in 

which a number of people viewed NS1 as a barrier to EBFM. There appeared to be a difference 

between how mangers from the east and west coasts viewed this, and it shows in how RFMCs in 

the Pacific have been quicker to embrace ecosystem considerations. The argument that NS1 is a 

barrier is based on the idea that non-requisite criteria that are included in OY calculations will 

lead to catches that are lower than the actual optimum. This argument may be based on the 

challenges that some councils have in making any changes to the OY calculations, and so it is 

easier, and possibly a better use of limited resources, to retain older methods that will not be 

challenged.  

 In order to increase EBFM implementation, the NS1 barriers will need to be removed, 

whether they are true regulatory barriers, or only in the minds of managers. Any change will 
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likely require rewriting NS1, and possibly additional national standards as well because there has 

already been so much litigation on the existing regulations that NOAA is unlikely to offer much 

clarification. In fact NOAA already has proposed new language for NS1, which if promulgated, 

may allow for easier EBFM implementation. These proposals will be analyzed in detail later in 

this paper. 

Is	the	Regional	Management	Council	System	a	Barrier	to	EBFM?	

 The regional council system both creates and removes barriers to EBFM, and also 

illuminates barriers that are not universal. The MSA provides for the size and certain aspects of 

the composition of each of the regional fishery management councils (RFMCs) (16 USC §1852). 

Each council includes the head of the regional NMFS office (or a nominated representative), and 

also includes the person in charge of state (or US Territory or Protectorate) fisheries for each 

included state, plus at least one additional person from each state (obligatory state 

representative). The additional voting member from each state tends to be a representative of 

either the recreational or commercial fishing sector. The councils also have additional spaces that 

are filled by at-large members. The governors nominate all voting members as part of a list of 

potential candidates, and the Secretary of Commerce can choose among the options to fill both 

obligatory and at-large positions.  
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 The Pacific council is unique in that it has two requirements that no other council has. 

First, there must be a Tribal member on the voting council, and second, Alaska gets a non-voting 

member present. This is the only case where a representative of a state from outside the regional 

council is required to be included. Each of the councils includes the regional head of US Fish and 

Wildlife and the ranking officer for a regional Coast Guard district as non-voting members. 

These non-voting members are present to coordinate with inshore or inland fisheries 

management, as well as cross agency enforcement efforts. As an example, Idaho is included in 

the Pacific council because salmon runs end in Idaho’s tributaries and rivers. The federal 

management in Idaho is led by US Fish and Wildlife, as they have jurisdiction over Federally 

regulated freshwater fisheries, included salmon recovery efforts. 

 Aside from these overarching requirements, it is up to the states to nominate people to 

serve the additional spaces, and up to the Secretary of Commerce to appoint them. This has the 

potential to lead to political differences when governors are from different parties, and when 

states have differing priorities in balancing commercial, recreational, and natural uses and users. 

Each RFMC has the ability to appoint advisory councils on the subjects they wish, and appoint 

whomever they wish to staff the discretionary advisory councils. All of the RFMCs have a 

requisite scientific advisory council, and it must be filled by “Federal employees, State 

employees, academicians, or independent experts and shall have strong scientific or technical 
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credentials and experience” (16 USC §1852(g)(1)(C)). There is also a required fishing industry 

advisory committee, which must consist of seven people who are knowledgeable about the 

specific fishery being managed. While the RFMC must abide by a general standard not to make 

arbitrary or capricious decisions, there is no specific standard on how to weigh the advice of the 

two committees, especially important if they come back to the RFMC with opposing positions on 

how to manage a fishery (Chevron U.S.A., Inc. v. Natural Resources Defense Council, Inc., 

1984). 

 The result of the leeway in the use of the advisory committees, and some leeway in the 

makeup of the actual councils, may provide for differing EBFM implementation results between 

regions. These differences may be institutional, or they may be due to the availability of data in a 

certain region, which is beyond the scope of this paper. By analyzing the institutional differences 

between RFMCs, it may be possible to identify how and why progress has been faster in some 

regions than others regarding EBFM implementation. 

 The RFMCs each have a staff that can support the members and committees, and each 

council also has the support of regional fishery science centers (FSCs). The FSCs are part of the 

National Marine Fishery Service (NMFS), and consist primarily of scientists who provide stock 

assessments to the RFMCs. Stock assessments contain all of the information necessary to create 

an FMP, and are essential components of EBFM. This is where any information about a stock’s 
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ecosystem can enter into the management system. In theory, the FSCs should be able to utilize 

ecosystem models that are appearing in the literature. However, the reality can be different, and 

is dependent upon the region. In some cases, multiple regions share one FSC, and one region can 

have multiple FSCs. Where there are eight councils, there are six FSCs. Alaska and the Western 

Pacific have dedicated FSCs, the Pacific Council has the support of two FSCs, the Gulf Coast, 

South Atlantic, and Caribbean councils all share one FSC, and the New England and Mid-

Atlantic share one FSC. Unfortunately it is difficult to examine whether the number of FSC staff 

available to work on a particular management plan varies from region to region, as this would be 

the best metric to determine the extent to which the difference in FSCs creates barriers. 

However, the fact that the Northeast FSC is responsible for 17 stocks, while the Pacific Council 

has two FSCs to mange 5 stocks, may point to possible barriers due to time and personnel.  
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Fig. 1: The 8 regional councils and the location of the headquarters for each FSC. Each council is annotated with the 

total number of stocks that are managed, as well as the number of multispecies stocks, a component of EBFM.  

*The WPFMC moved to all FEPs, but based on geography rather than species for 4 plans, and a single pelagic FEP. 

(Base map from NOAA) 

 

 RFMC differences that may affect EBFM outcomes can be split into several categories. 

There are wider scale regional differences that may not be specific to fisheries management, but 

impact attitudes across a wide spectrum of topics, including attitudes regarding management and 

government. There are differences in how the RFMCs are set up through legislation, such as how 

the region is defined and how many states and fisheries are involved. Finally, there is an issue of 

institutional momentum, which is affected by the differences, but different types of momentum 

also feedback into EBFM outcomes.  

 In general, the three pacific regions have been quicker to embrace EBFM than the 

Atlantic regions. The Western Pacific changed from an FMP system, to an FEP system, with 

plans for each island group, plus one plan for pelagic stocks. As mentioned earlier, the North 

Pacific Council implemented an ecosystem committee in 1996 to review plans and provide a 

source of information on ecosystem impacts, though the nature of the federally managed 

fisheries has limited multispecies plans to only the groundfish fishery. The Pacific Council has a 

majority of its plans managed as multispecies complexes, the only council other than the 

Western Pacific to have that much. Multispecies management is a cornerstone of EBFM, and in 
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looking at the federally managed stocks, nine of the fifteen (60%) stocks in the three Pacific 

councils were managed as multispecies complexes. This can be compared to the Atlantic, Gulf, 

and Caribbean, where there are also nine stocks managed as multispecies complexes, but it is out 

of thirty-two total managed fisheries. 

 The Western Pacific Council (WPFMC) has arguably done the most to embrace EBFM, 

as they have transitioned away from fishery management plans to fishery ecosystem plans 

(FEPs), as allowed by the 2007 MSA reauthorization. The WPFMC is unusual in that tuna 

dominates commercial fishing in the region. The balance of the fishing industry is small scale, 

near shore, and reef fishing, as well as recreational fishing in some areas, like Hawai’i. The tuna 

fishery is primarily managed by intergovernmental tuna organizations, which operate by treaty, 

so the WPFMC only has the ability to distribute a preset quota. The rest of the fisheries do not 

target specific species, and so it makes a certain amount of sense to manage stocks at an 

ecosystem level. This can be particularly useful for reef fisheries, or subsistence fisheries, where 

the commercial value is far less important than the nutritional value. As good as the WPFMC 

looks, the FEPs are not very different from the FMPs used previously since FMPs were also 

based primarily on geography. None of the other councils share the geographic area, or the 

limited types of fishing that the WPFMC has. The Caribbean council is in some ways the most 

similar, but it lacks a major commercial fishery, and the proximity of other nations’ waters may 
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reduce the perceived importance of EBFM. The Caribbean is dominated by small-scale reef 

fishing, with very little commercial fishing exported beyond the island the fish are caught at. 

 The remaining Atlantic and Gulf of Mexico councils are some of the most regionally 

diverse, and have fisheries and habitat that span up to three councils. The large numbers of 

stakeholders can make consensus more difficult, and it only takes one unhappy stakeholder to 

disrupt management change through litigation. New England in particular has a reputation for 

council meetings that resemble town halls, with more arguing and back and forth discussions 

than other councils. This is partially a product of regional attitudes, and may also reflect the 

entrenched nature of the fishing industry. Commercial fishing has been taking place in New 

England since the first colonies were established, and the fishers in that region seem to be more 

wary of management than in other areas. New England fishers have a well established record of 

fighting both scientists and managers (Hartley and Robertson, 2006). There has been 

mismanagement, like with groundfish, which has certainly not helped the relationship, but 

changes to MSA seem to reflect problems and lawsuits that have occurred in New England, 

more-so than other councils (Hartley and Robertson, 2006).  

 The number of states present in each council is a potential barrier, as the WPFMC and 

NPFMC have fewer states or territories that need to agree on plans. There are fewer issues with 

jurisdiction, and reduced territorial pressures so that the council can issue FMPs without 
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worrying about disagreements between fishers from different states. However, this decreased 

competition may also result in underutilized resources compared to more competitive regions, 

which could be contrary to the economic and social goals of the National Standards, and also the 

notion of humans as part of the ecosystem.  

 Regions also have different relationships between the three primary groups in fisheries 

management, which are fishers, managers, and scientists. There are examples of every 

combination of cooperation and opposition between those three groups. Additionally, states will 

also interject themselves into management decisions as parties in lawsuits in which they think the 

national management is counter to a state’s objectives. When attempting to implement EBFM, it 

may not be clear who will oppose certain policies, or even why policies might be opposed. This 

uncertainty disincentivizes changes in management and adoption of new techniques or styles.  

 The final reason that the regions may enable or hinder EBFM implementation is 

institutional momentum. Institutional momentum is the idea that institutional structures lead to 

certain processes, and making changes can be difficult because people work within the institution 

in a certain way. This can either enable EBFM implementation, or hinder it, depending on how 

the region is structured, how priorities are made, and how the council proceeds with business. All 

of the above regional issues feed into the idea of institutional momentum. The regions that have 

implemented other changes may be more likely to implement EBFM on a shorter timescale. 
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Likewise, regions that have resisted changes of any kind, and in which there are entrenched 

factions, are less likely to embrace new types of management, not because there is anything 

wrong with the technique, but because changing anything at all is difficult.  

Is	the	threat	of	Litigation	a	Barrier	to	EBFM?	

 In examining the differences between the councils, one item that stands out is the level of 

litigation over FMPs and management decisions (Barnea, 2014). While this is not a barrier to 

EBFM implementation everywhere, the more litigious regions will be slower to adopt 

management changes that are not inherent to legislation. This may be borne out when examining 

each region. The Atlantic regions seem to have resisted ecosystem considerations much more 

than the Pacific regions, and they also seem to have a higher number of legal challenges to 

changes in management (Issenberg, 2013). Barnea (2014) found that the number of lawsuits 

dropped as legislation matured, and this may cause managers to stay the course on management 

and not risk new suits. It is important to note that litigation is not just a threat when the council is 

sure to win. Every suit, even those in which the councils prevail, must be defended which means 

scientists and managers will be deposed and must prepare documents for the proceedings. Every 

hour a manager or fishery scientist is preparing for a court case is an hour they cannot spend on 

their primary duties. In regions where staff is stretched thin, this has two results. First, managers 
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may take a conservative approach to new management techniques, and only attempt 

implementation once there are no other options, or they may get sued for failing to utilize best 

science. The second result is that even if the managers wanted to implement new techniques, 

they may be unable to do so because their staff is too busy fighting lawsuits.  

Is	Jurisdiction	a	Barrier	to	EBFM?	

 An artifact of the United States’ fisheries management system is the multiple jurisdictions 

faced by resource managers. Jurisdictions do not follow or reflect ecosystems, potentially 

splitting resources between different managers. MSA attempted to relieve some of these issues 

by placing state managers on RFMCs, as well as provide mechanisms for stocks that are split 

between two or more councils. This works for managing single species stocks, but is more 

complicated when multiple species are included, especially non-target species. While MSA is the 

primary means of managing federal fisheries, there are a few species, like halibut and tunas, 

which are primarily managed via treaty organization. Bycatch of species managed by a different 

organization may be a substantial barrier to EBFM, as complete ecosystem data may not be 

available. This could be due to lack of data, but could also be from differences in recording data 

that would make analysis difficult.  
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 Anadromous fish offer another problem in that riparian resources and marine resources 

are not just managed by different agencies, but by agencies in different Departments. EBFM 

could be a useful tool in salmon recovery because they rely on multiple different ecosystems and 

services, so that isolating one area for management may be irrelevant to an endangered salmon 

stock’s recovery. The lack of EBFM has even caused problems in recovery efforts because 

judges tasked with enforcing recovery do not seem to understand how different aspects of 

different ecosystems relate to overall stock health and biomass (National Wildlife Federation v. 

NMFS, 2016). In this case the judge rejected biologic opinion, in part, because it failed to find 

that regulating the flow of water through dams on the Columbia River would be an effective 

recovery tool for endangered salmon populations. This case also illustrates how unsuited the 

system may be to recovery in a complex system because dams are highly regulated and 

operations can be changed based on a court order. Recovery through habitat restoration is much 

more complicated as it would require the cooperation of many public and private entities, and 

could adversely impact many sectors. Both of these fixes may be entirely moot if oceanic or 

atmospheric conditions are responsible for low salmon returns. In 2015 returns to spawning areas 

were low due to high water temperatures above the dams, which was due to very low snow melt 

and higher than average air temperatures that year (DeHart, 2015). 
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 Management is also limited by the fact that jurisdiction only extends out 200 NM from 

the coasts, even though the ecosystems observe no boundaries. This can be seen in NOAA’s own 

documents, which look at “Large Marine Ecosystems,” which are sometimes bounded by RFMC 

jurisdictions, but seem to universally extend beyond the 200 NM EEZ. In some of these areas, 

there is little fishing pressure, but in others, like in the Western Pacific, ecosystem management 

will ultimately rely on other countries’ management success, and support and adherence to 

international treaties regarding pelagic fish like tunas.  

Funding	

 If lack of time, personnel, and science are barriers to EBFM, then budgetary constraints 

are partly to blame. Time and personnel are really the same problem, as they both come down to 

the number of hours someone is working on a given project. Increasing the budget allows more 

people to be brought in, which in turn makes it easier to overcome these barriers. Similarly, at 

least some of the scientific barriers can be overcome with more people working on collecting 

data and creating models.  

 Virtually everyone I spoke to who worked in the management process talked about how 

little time they had to get things done for the next meeting or report. This included three directors 

of RFMCs, 2 RFMC staff members, multiple RFMC members, multiple past and current SSC 
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members, and three or four scientists who worked at FSCs. While some of that is just due to 

when deadlines are, and the nature of quarterly meetings, for some it may indicate room for 

additional people to work on implementing new management techniques, such as EBFM. This is 

particularly true for the FSCs, where all of the science for fishery plans comes from.  

 The budget for fisheries management has been increasing since the budget sequestration 

in 2014, and the proposed budget for 2017 is larger than 2016. Included in the proposed budget 

are substantial increases for Protected Resource Science and management, and Fisheries Science 

and Management, both of which could encompass EBFM implementation. NOAA Fisheries 

specifically requests almost $6 million for “ecosystem solutions for fisheries management” 

which will be used to improve understanding of ecosystems, and also how coastal communities 

interact with ecosystems (NOAA, 2016b).  

Future	 Potential	 Laws	 and	 Regulations	 and	 How	 They	 May	 Impact	

Implementation	

 The MSA is currently being considered for reauthorization and amendments, and HR 

1335 passed on June 1, 2015 on a party line vote. (Roll Call 267) The bill, titled “Strengthening 

Fishing Communities and Increasing Flexibility in Fisheries Management Act” seeks to change a 

number of key provisions of previous versions of the law. Of these, two are of particular interest 
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as potential institutional barriers if the Senate as passes this bill written. The first provision, 

Flexibility in Rebuilding Fish Stocks, amends Section 304 of MSA (16 USC 1854(e)). This 

section eliminates the requirement that stocks are rebuilt within 10 years under the auspices of 

biological differences among species. The second section that has the potential to impact 

institutional barriers is Section 303, Fishery Impact Statements (16 USC 1853). This section 

contains explicit requirements for impact statements any time a fishery management plan is 

amended.  

 At first glance, the amendments to Section 304 appear to be designed to allow managers 

to take different life-cycles into account when designing plans to rebuild overfished and depleted 

fisheries. The current law requires all rebuilding plans have a maximum recovery time of 10 

years, and be as short as possible (16 USC 1854(e)(4)). The 10 year limit appeared in the 1996 

reauthorization, and includes provision for extending the rebuilding time if necessary for 

biological reasons. While there has been substantial success 20 years later, there are still eight 

stocks that are subject to overfishing, and are not rebuilding (NOAA 2015). It should be noted 

that all of the stocks that are subject to overfishing are in the Atlantic, and the New England 

FMC manages all but two. An attempt to remove the 10 year limit could potentially have the 

effect of stretching out the recovery times longer than they need to be, by citing biological issues. 

If this were to pass, increased research into changes in recruitment or mortality due to ecosystem 
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changes may be challenged. As New England has a history of challenging changes to 

management, this is most likely to impact EBFM implementation in that council specifically, 

though it may lead to reduced ecosystem research in other councils as well. 

 Section 303 is the more troubling section, in regards to EBFM implementation. Again, 

this section appears to encourage increased data collection, and improve management by forcing 

managers to consider more variables when crafting FMPs, and would create new alternative rules 

from the National Environmental Policy Act (OMB, 2015). The results of the amendments to the 

FMP process would be to effectively freeze any and all changes, and would result in severe 

delays in any change to an FMP. Environmental impact statements have historically been one of 

the most litigated areas in all of environmental law, and requiring a specific impact statement for 

all changes to FMPs would effectively stop adaptive management. The legal process can take 

years, and in the interim, there is a possibility that managers would be forced to revert FMPs to 

the last approved version, as irreparable harm to the interests of fishers may result in new 

management plans. 

 Overall, the current legislation does not appear to be much of a barrier to EBFM, to the 

contrary, the language in the legislation would seem to encourage ecosystem considerations. 

However, some major hurdles would be erected if the proposed amendments to MSA are 
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enacted. Since the House passed this bill in June 2015, the Senate has taken no action on it, and it 

never received a floor vote.  

 From a regulatory standpoint, there is a proposed rule to change the definition of OY in 

NS1. As of June 2016, NOAA is reviewing comments from the initial proposal, but has yet to 

issue a final rule. The proposed rule has few portions that could impact EBFM implementation. 

First, RFMCs will need to review FMPs periodically to determine whether the objectives of the 

fishery have changed. This is a major departure for some regions, as there are some FMPs that 

have never been fully reviewed in decades. Instead, regions will amend FMPs with new rules but 

will not touch the overall objectives. This could encourage EBFM by incentivizing ecosystem 

research to aid in updating FMPs. By combining fisheries that have strong trophic connections, 

science can be reviewed once, and plans can be put forward more efficiently.  

 The second proposed change speaks directly to the ecosystem. The rule would require 

any stock that might need conservation and management to have an FMP, as opposed to the 

current rule which only requires plans for stocks that are being fished. While the exact wording 

of this is likely to change after the comment period, this rule would be very helpful in EBFM 

implementation if it survives. By looking at stocks that are impacted by fishing or changing 

environmental conditions, whether or not they are actively fished, the regions will need to take a 

more holistic view of management. It could also require reducing catch limits on target species 
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due to ecosystem concerns. This is novel in that it bypasses multi-stock fishery plans, but still 

may get the same ecosystem results through single species management.  

 The third proposed change makes it easier to create stock complexes by removing the 

requirement that species are sufficiently similar to manage as a unit. Instead, it will allow species 

that may share a specific vulnerability to be grouped together, even if they have very little in 

common. Here again, this rule should encourage EBFM by making it easier to implement multi-

species management for fisheries that may not have been sufficiently similar to other fisheries in 

the same region. The next proposed change is related in that it also changes how multi-species 

stocks are managed. The rule would allow aggregate MSY calculations for a multi-species stock, 

as opposed to species level MSY calculations. This is an important piece of EBFM 

implementation for certain stocks like forage fish and groundfish. For forage fish, the exact 

species being caught may be less important than the total amount of forage fish caught in a 

region. Aggregate MSY will also make it easier to adapt a plan to the natural variation in species 

levels for fish like sardines and anchovies. For groundfish, this is useful because it allows for the 

recognition that species level management can result in suppressed economic and social benefits, 

without corresponding ecological gains. Groundfish complexes are often limited by certain 

species at a regional level, even though abundance may vary considerably over the entire range. 

As long as protections are in place to protect species that require conservation, an aggregate 
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MSY approach should allow some fisheries to see increased catch rates without resulting in 

overfishing.  

 There are a number of proposed changes to how overfishing and overfished are defined, 

including the addition of the term depleted. This would allow consideration of environmental 

factors in determining how quickly a stock can be rebuilt, even when there is not, and has not 

been any fishing pressure. The definition of overfishing would be amended to allow for a multi-

year approach. Overfishing is currently considered on an annual basis, and if the catch reaches a 

certain point, overfishing has occurred. The new approach would allow overfishing to be avoided 

if there is no impact to long-term productivity given fishing pressures on a 1-3 year time-scale. 

In terms of EBFM, this recognizes that different species have different sensitivities to 

overfishing on an annual basis, and will potentially help with economic outcomes for some 

fisheries.  

 
 



     34 
   
 

 
Figure  2. Simplified Bioeconomic Model used for fisheries management. Numbers are arbitrary. MSY is the point 

at which revenue is highest while still having enough biomass to repopulate each year. OY is optimum yield, which 

must be to the left of MSY, with lower revenue, and higher biomass levels. The actual catch must be further to the 

left still, providing a margin of error for imprecision, lower biomass than expected, or fishing beyond the ACL. 

Bioeconomic equilibrium is the point at which fishing effort will occur if there is no management. 

 

 The final pieces of the proposed rule that impact EBFM implementation are changes to 

the way OY is defined and implemented. The primary change to OY calculation is the inclusion 

of qualitative economic, social, and ecological factors, where only quantitative values are 

allowed under the current system. Some of these factors can be very hard to specifically 

quantify, either due to the social nature of the information, or uncertainty due to lack of data, or a 

wide range of possibilities. For example, this change to OY could allow impacts to a small 
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community of local fishers be considered, even where no one has spent the time or money to find 

the exact monetary value of that small fishery.  

 In May 2016 NOAA released a new EBFM Road Map, that outlines the various efforts 

that have been made in the past, and how they can be built upon. The road map is primarily a 

guide for the regional councils, and it does not suggest specific steps to take. It breaks up goals 

based on the time frame of implementation, which will hopefully build momentum for increased 

implementation.  

 The road map is aided by the 2016-2017 budget request that asks for money to be used 

for ecosystem science (NOAA, 2016b). While these have to be approved by congress, the 

increased budget for EBFM makes it more likely that implementation will occur. Increased 

funding may also aid in decreasing some of the scientific barriers, by providing more money for 

research, and potentially more scientists that can work on collecting ecosystem data, as well as 

working on improved models that can make use of ecosystem considerations and still be useful 

for calculating OY. The justification for the increased budget is for improved fisheries and 

protected species management (NOAA, 2016b). 
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Policy	vs.	Law	

 From speaking to managers in an informal setting, it became clear that some confusion 

exists between legal barriers and policy barriers. In particular, the ability to change the details of 

National Standards via regulation was considered a legal barrier to EBFM implementation. It is 

important to distinguish between changes that can only be made by legislative action, or court 

intervention, and changes that can be made through executive action alone. While the proposed 

amendments to MSA would constitute a potential legal barrier to EBFM, the complaints about 

NS1 represent a policy barrier. While the effect of both legislation and regulation on RFMCs and 

NMFS represent potentially real barriers to EBFM, the mechanisms for removing those barriers 

are drastically different, especially considering the political climate in 2016. When an agency 

can unilaterally propose a rule change that would alter barriers to EBFM implementation, that is 

a policy decision from the executive branch. While it may be possible to fight proposed changes 

in court, courts do tend to allow substantial agency discretion in rulemaking, provided the agency 

has complied with the Chevron standard (Easterbrook, 2004). Agencies are likely to win when 

only changing how details are defined, or what criteria the agency wants managers to consider, 

unless there is a failure to follow the agency’s own standards under the law at issue or another 

law (Administrative Procedures Act or NEPA), discriminatory action, or lack of due process. 
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Summary	of	Barriers	

 Regional differences and institutional momentum have the greatest impact on raising or 

lowering institutional barriers. Given the wide range of implementation, regulatory and 

legislative impacts cannot be very important barriers because every region is operating under the 

same laws and regulations. To the contrary, the legislation appears to have done a good job in 

some regions in encouraging EBFM implementation. Regulations have likewise not hindered 

EBFM implementation overall. The only difference is how they are applied, which comes down 

the differences between regions. Institutional momentum is likely responsible for some of the 

divergence between regions over time, and likely results from regional differences in attitude, 

litigation levels, and personnel constraints. Funding is likely responsible for some of the 

relatively slow movement on EBFM overall. Jurisdictional problems may play a role for certain 

fisheries, but overall there does not seem to be much interregional friction for straddling stocks 

or highly migratory species.  

Conclusion	

 EBFM is a relatively old idea that has yet to come to fruition. Over the past 20 years 

many elements have been introduced, but the majority of fisheries are still managed as single 

species, and do not utilize physical oceanographic factors or predator-prey relationships. Every 
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management plan has to consider economic and social impacts, but the way NS1 has been 

interpreted has meant that these standards are less important than stock levels and calculating 

catch limits based on biological factors. The Magnuson-Stevens Act has consistently included 

language that encourages elements of EBFM, from stakeholder inputs, to essential habitat 

provisions, to language specifically on ecosystem considerations. The regional differences in 

implementation highlight how EBFM has been constrained at a regional level, and not at the 

national level. Proposed changes in regulations may help lower some of the remaining regional 

arguments against EBFM, and increased funding will provide more people to help with the 

science of EBFM. The science of EBFM may be the largest barrier moving forward, as data poor 

fisheries will make implementation difficult, and stock assessment models are not robust enough 

to utilize ecological inputs to provide a useful annual catch level.  

 NOAA is making an effort to reduce the current barriers through the new road map, 

proposals for increased funding, and reports that have highlighted how NOAA Fisheries is 

working to implement EBFM. It remains to be seen whether the funding will actually continue to 

increase, and whether the proposed changes to regulation are effective in practice. Equally 

important will be whether the language in the 2015 MSA amendment is passed or makes it into 

any future legislation. EBFM looks like it will become an increasingly popular tool that will help 

manage fisheries in an uncertain future. As ocean conditions change due to climate change it will 
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become more important to take a holistic look at marine ecosystems to ensure sustainable stocks 

of target species, as well as sustainable livelihoods for fishers.  
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