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Abstract 

 
MSE is a general methodology for designing and testing decision rules (heuristics) or broader 
management strategies that (1) meet objectives of decision makers and stakeholders, and (2) are 
robust to diverse sources of uncertainty. MSE is a process that integrates science and 
management.  
 
The basic steps in the process should ideally include:  
1. Stakeholders, decision makers and analysts agree on “operational” fishery management 

objectives and a set of performance metrics to evaluate management strategies, and identify 
uncertainties to which the management strategy should be robust. 

2. Analysts develop “operating model” to represent biology, assessment, and implementation in 
closed loop system (feedback loop). 

3. Analysts identify candidate decision rules (often testing a large number to find a small set for 
in-depth consideration). 

4. Stakeholders, decision makers and analysts agree on and test decision rule(s) and broader 
management strategies that determine what actions will be taken, dependent on pre-specified 
indicators (e.g., survey index or fishery CPUE). 

5. Analysts communicate results to stakeholders and decision makers – explain and discuss 
trade-offs and uncertainty. 

6. Stakeholders and decision makers agree on strategy to adopt, when it will be re-evaluated, 
and, what to do when things go wrong. 

7. Decision rule is implemented, monitored, and evaluated 
8. Go back to step 1 after agreed period of operation or if problems arise.  
 
MSEs can help identify and facilitate effective implementation of management strategies that 
balance a variety of conflicting stakeholder objectives that stakeholders may find difficult to put 
explicit weights on. Examples include: higher yields vs. higher CPUE and lower cost;  short term 
gains vs. long-run performance; higher average profit vs. robust (less risky) performance; 
alternative distributions of benefits amongst user (and non-user) groups. The goal of an MSE is 
generally not to identify an HCR that optimizes a single objective or objective function. It is often 
as important to focus on eliminating scenarios with significant probability of very poor 
performance (or unacceptable outcomes) than to find the best performing rule. Potential losers 
can often block options that increase overall value, so distributional outcomes can be important to 
model, and options for compensating losers should sometimes be explored. 
 
MSE can generate stakeholder support for management approaches that can sometimes deliver 
both higher value to stakeholders and lower risk than traditional harvest control rules. This is a 
primary benefit of MSE, but one that is not always realized because insufficient attention is given 
to involving stakeholders in determining objectives and in the design, evaluation, and selection of 
the management strategy. Many MSEs could also be improved with inclusion of integrated 
economic models that track economic performance indicators such as costs and revenues and 
their variability along with biological outcomes. Adding economic performance indicators can 
help clarify trade-offs and better inform decision makers. In addition, few MSEs do a good job of 
modeling implementation error which can be facilitated by modeling human behavior in response 



to the economic incentives. Modeling fisher behavior can improve upon simplistic 
implementation assumptions (e.g. TACs will be fully taken) and better clarify risks and benefits 
of decision rules. 

 
Some examples from South Africa, New Zealand and Australia help to illustrate the potential of 
MSE to stabilize catches, increase fishery benefits, reduce conflicts, and decrease the cost of 
fishery management. These case studies illustrate how the MSE approach has been applied and 
some of its advantages and limitations, and they reveal factors that enable or constrain 
development and implementation of MSEs.  
 
Management procedures (MPs), which are rules for setting harvest levels or other management 
controls that have been tested with an MSE, have been used in South African hake, anchovy, and 
sardine fisheries for over 20 years and are used in several other fisheries now (Holland 2010). 
The MP process creates transparency and confidence in how policy will be applied. Not everyone 
is happy with outcomes all the time, but the process has endured. The South African Marine 
Living Resources Act recognizes MPs as the preferred management approach. The planning 
process for MPs is facilitated by having an identifiable set of quota holders represented by 
industry organizations that have the legally recognized right to make management 
recommendations and have the resources to participate in the management process. The need for 
changes to the MP is expected and planned for with agreed schedules for re-evaluation and 
agreed upon procedures, “meta rules,” to identify and act on exceptional circumstances that 
indicate the need to deviate from the MP’s recommendations. MPs in South Africa are designed 
to reduce financial risk by limiting changes in TACs. They have also been used to address 
conflicts between fisheries (e.g. enabling the anchovy fishery to take advantage of booms in 
recruitment while limiting bycatch of sardines) (De Moor and Butterworth 2016). 
 
An MSE was used for the multispecies Northern Prawn fishery in Australia to identify an effort 
control rule to achieve maximum economic yield (MEY) (Dichmont et al. 2016). An MEY 
strategy was identified that leads to higher profits and also lower ecosystem impacts than an MSY 
strategy. Use of a bioeconomic model has increased transparency into how decisions are made, 
and the industry has become more involved in providing economic data and validating 
assumptions. The MSE has provided effort setting advice since 2008 that has always been 
followed. 
 
Management procedures tested with MSEs have been used in NZ Rock Lobster for over 20 years, 
and all but one NZ Rock Lobster stock are now managed with MPs. MPs have produced both 
increases and decreases in TACs that were accompanied by very little debate and controversy 
(Breen et al. 2009). Many MPs are designed explicitly to reduce variability in TACs (e.g. by not 
allowing changes every year or by creating flat areas where changes in CPUE – and presumably 
biomass - do not result in TAC changes). An MSE for the NSS (Otago and Southland) rock 
lobster fisheries in New Zealand evaluated different rules for setting and adjusting TACs for two 
separate quota areas with a probabilistic meta population structure (Holland et al 2005). In 
addition to rules for setting TACs the MSE looked at alternatives for separate and joint 
management and for amalgamation of the two areas and associated quota. The performance 
metrics included average and minimum TACs levels but also profit and quota value. 
Understanding distributional outcomes was very important for this MSE. Although the MSE 
suggested amalgamation would yield the highest overall value from the fishery, the stakeholders 
instead opted for separate management, in part because quota holders from one stock saw little 
gain and potential risk from more catch being taken from their area and voted against 
amalgamation. 

 



There are a number MSEs that could be useful for the Pacific groundfish trawl fishery. An MSE 
might evaluate carry-over or multi-year ABCs and quota allocations that could help reduce risk 
for fishers. An MSE might be used to evaluate risks and benefits of basket quotas (one ACL and 
quota for a group of related species) and whether/when to manage species individually (e.g. 
minor slope rockfish, other flatfish). An MSE for the Sablefish and DTS (dover sole-thornyead-
sablefish) components of the fishery might look at management questions such as combining 
North and South areas or combining trawl and fixed gear fisheries. 
 
Conclusions 

 
MSE should be considered a process that integrates science and management rather than a 
modeling exercise to inform managers. Up-front costs of MSE can be high but can reduce 
assessment costs in long run with fewer regular assessments. The process should lead to explicit 
definition of objectives and creates a formal (though potentially subjective) process where 
objective information is used to evaluate trade-offs. All participants in the fishery can become 
involved in the choice of rule, a long-term view is forced, and buy-in is generated by stakeholder 
participation and agreement on rule. The result is improved fishery governance and legitimacy, 
reduced management cost, lower risk, and higher overall benefits.  
 
MSE can enable safe implementation of complex rules that address multiple objectives and avoid 
ad-hoc resolution of conflicts and crises. It can help stabilize harvests across years safely and 
avoid erratic swings in TAC due to noisy assessments. MSE has often resulted in selection of 
strategies that trade off lower catch for stability and lower costs which may yield higher 
profitability in the long run. More attention should be paid to the process of MSE and involving 
stakeholders at all stages. It is important to have social scientists involved at all stages including 
developing objectives and performance measures and developing implementation models that 
account for behavior. 
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