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Executive Summary

The Benguela Current Large Marine Ecosystem (BCLIW&ramme is a multi-sectoral
initiative undertaken by Angola, Namibia and Soéfhca to facilitate integrated
management, sustainable development and proteaftitie ecosystem and environment
as a whole. The key transboundary issues thateang laddressed include the migration
or straddling of valuable fish stocks across naidioundaries, the introduction of
invasive alien species via the ballast water gbslnmoving through the region, and
pollutants or harmful algal blooms that can be atka by winds and currents from the
waters of one country into another.

The three countries have agreed to a StrategioA&rogramme, which includes the
establishment of an Interim Benguela Current Coraioins(IBCC) initially, which is to
be developed later into a fully-fledged regionabgerative management body for the
Benguela Current Large Marine Ecosystem.

Purpose and scope of study

The main purpose of this study is to analyze tlememics of fishery management and
other marine industries in the Benguela Currengédviarine Ecosystem (BCLME),
reviewing the case for and against regional co-atper in managing the BCLME. The
analysis is undertaken for the major transboundangmercial fisheries of the region
using hake as the core species underlying the study

Economic analysis of the status quo managemehedCLME

We analyze the current domestic costs and beruéfiishery management in Angola,
Namibia and South Africa, providing a default saeméor further analysis. The analysis
utilizes appropriate and comparable economic yeldsthat provide estimates of costs
and benefits of current management systems irhtiee tountries of the BCLME.

Economic analysis of the incremental costs and fitsrad regional cooperative
management of the BCLME

We identify the incremental costs and benefitschied to and derived from regional co-
operation on fisheries management and environmpragtction to the three countries
individually and to the region as a whole.

We assess the costs and risks associated witharoperation in fishery management,
environmental monitoring and resource protectigiaeally.

We also provide a general assessment of the nefitseof joint ecosystem management
in the region, and discuss its contribution to deyanational and regional development
objectives such as food security, poverty allegiatnd job creation.



Provide economic case for taking an ecosystem aubrto LME management

With input and guidance from other team membersteveew and present the economic
case for taking an ecosystem approach to LME manegerelative to traditional
fisheries management models in relation to fislseaad as far as possible non-fisheries
benefits (e.g. recreational fishing, coastal taujis

Results

Is regional cooperative management justifiable ecoitally and socially?

Current knowledge of the BCLME fish stocks indicttat (i) the deep water hake stock
is shared by South Africa and Namibia, and the Cegbe stock is also shared if only
indirectly through cannibalism, (ii) the pilcharddahorse mackerel stocks are shared
between Angola and Namibia, (iii) red crabs anchbeowhaler sharks are shared
between Angola and Namibia, and (iv) bigeye, yefiowand albacore tunas are also
shared by the countries of the BCLME both withiaitiEEZs and on the high seas.
Based on this and the key results from the econtimeiary of shared stocks
management, the answer to the question posed is dBPerative management of the
BCLME is indeed justifiable.

The current costs and benefits of managing the BELMhe status quo (default)
scenario

We focus on the commercial values from the fislseoiethe Benguela in our analysis.
This is not to say that non-commercial values aienportant, but rather, our point of
departure is that if it can be shown that the iaseein commercial values from joint
management of the resources of the BCLME exceeddsie then the extra benefits from
non-market values will be a bonus. We do not ineltiee initial cost of providing
physical structures. That is, we provide an analggionly the cost of running the new
management Commission. A key reason for takingappoach is that the new
Commission can use the existing physical structusesl by the BENEFIT and BCLME
programmes.

To investigate the net commercial benefits fronrenirand future management of the
fisheries resources of the Benguela, we analyziras data availability will allow, data
on the following key economic indicators: (i) langs, (ii) landed values, (iii) economic
rent, (iv) exports, (v) contribution to GDP, and émployment/food security, for each of
the three countries. Each of these variables @aptare an important aspect of the
benefits from the fisheries of the Benguela. Fstance, the contribution to GDP
provides a measure of the importance of fishefiélseamacroeconomic level, while
economic rent and employment generated provideations of the contribution of
fisheries to the livelihood of people and the padfility of businesses at the micro level.
Also, by providing numbers on exports, we providdi¢ations of how the post-harvest



sector is impacted, as well as the sector’s cauioh to the region’s foreign exchange
earnings.

Cost and benefits from the status quo (currentefies management

The estimated benefits from the status quo managfesaenario are given in the table
below. We see from the table that significant bes@iccrue to the countries in terms of
economic rent, export values, jobs, etc.

Table 1ES Annual landings (000 t.); landed values, econaomitt, export value (million
N$/rand for Namibia and South Africa; billion Kwanfor Angola); Contribution to GDP
(%), and jobs (person years).

Namibia South Africa Angola
Landings 572 45( 220
Landed values 117y 1291 11.9
Economic rent 602 462 3.2
Export values 1 59( 711 2676
Contribution to GDP 8.5 0.45 A
Jobs 7200 26 000 30 000

The table below summarizes the estimated costroégufisheries management by
Namibia, South Africa, BCLME

Table 2ES Annual cost of current fisheries management. lMagsat in million N$/rand
for Namibia, South Africa, BCLME, BENEFIT and SAOZogramme; million Kwanza
for Angola.

Total cost
Namibia 66
South Africa 306
Angola 357
BCLME 45.6
BENEFIT 12.5
SADC 6.8

From the table above, we see that the total arcostlof management to the countries
and the regional programmes, taken together, altdbelew the economic rent derived
from the fisheries.

The estimated potential net benefits

The key economic indicator of the performance siid¢ries management is economic
rent. Converting the economic rent from the threentries into N$/R, gives a total
annual economic rent of R 1289 million. The N$/Rigglent total cost of fisheries
management is R 462 million. This indicates a d$iggunt net benefit from current
fisheries management in the three countries.



Potential costs and benefits of incremental coofpeeananagement of the BCLME

() The SAP proposal

The Strategic Action Plan (SAP) contains a proptwathe establishment of an Interim
Benguela Current Commission (IBCC). The SAP em@sahat the IBCC will be a
transitional management entity, which will functias the precursor to the Benguela
Current Commission.

Quantifying potential benefits

There are two potential benefits of regional coapee management. First, it will help
minimize the risk of wasteful use of shared stodksat is, it will mitigate the economic
risk of non-cooperative management. Second, ithedmincrease the cake by arranging
harvesting by all countries involved in such a ilast shared stocks are allowed to grow
to their fullest economic potential.

It appears that the SAP proposal will, at leastiimize the economic risk of non-
cooperation by providing scientific information shared stocks, and a framework within
which the countries can manage these resourcegigata this risk. The maximum value
of this risk is the current economic rent derivgdall the countries frorshared stocks
This is estimated to be equal to N$ 502 millior2 B million and Kwanza 330 million,

in Namibia, South Africa and Angola, respectivalis gives a total economic rent from
shared stocks of R 738 milliofhis amount is actually the maximum potential ectico
risk of non-cooperationVithout regional cooperative management, thetkagisk that

all the economic rent from the shared stocks oBit8& ME would end up being
dissipated. In addition, the lack of joint managameill reduce the landed values, jobs,
and export revenues derived from shared stockthedéxtreme, most of these values can
disappear if overfishing leads to the depletiothefshared fish stocks.

The SAP proposal is not far reaching enough in sesfractual cooperative management
of the shared resources. We therefore assumehibadenario is not likely to lead to the
second benefit expected from cooperation.

Quantifying potential costs

We assume that the countries will continue theirent management functions at the
current levels of cost. In addition, each countrly wcur additional cost to help

coordinate the activities of the IBCC with natiofiaheries management activities. We
take as our point of departure, the current costiohing the BCLME, BENEFIT and
SADC-MCS programmes, and then adjustment thisdorporate the additional
coordination costs alluded to earlier. Due to Heklof data, we assume that each country
will incur an additional coordination cost of 5% afrrent management costs. This
assumption implies additional coordination cosRa.3, 15.3 and 1.26 (17.85 Kwanza)
million for Namibia, South Africa and Angola, respigely.



Table 24: Estimated cost of current fisheries managememi{fon)

Cost elements Amount (R million)
Current cost of the BCLME 45.6
Programme

Current cost of the BENEFIT 125
Programme

Additional coordination costs

Namibia 3.3
South Africa 15.3
Angola 1.26
Total 77.96

The estimated potential net benefits

For a total cost of R 77.96 million, this managetrsmenario has the potential to protect
and provide insurance against the risk of non-ecatpn, at a maximum amount of R
738 million annually. Even if only 15% of this ammdus lost due to non-cooperation, our
analysis indicates that there will still be a neingfrom establishing the IBCC.

(i) The management and task orientated scenario

This scenario is based on the assumption that@aattry would designate a lead
ministry with primary responsibility for coordinaty the participation of all relevant
ministries and stakeholders from those countrid8GhME activities. Each lead
ministry would also be responsible for driving thgplementation of BCLME activities
in that country and in reporting back to BCC stmues.

Quantifying potential benefits

Similar to the case of the SAP proposal, this coaipee management scenario will
remove the economic risk of non-cooperation. Tlagimum value of this insurance
against the risk of non-cooperation is the estichédal economic rent from shared
stocks of R 738 million. This management scenai@so far reaching enough in terms
of actual cooperative management of the sharediress that, if properly implemented,
will potentially lead to the second benefit expedi®m cooperation, namely, increase
size of the cake by arranging harvesting by allhtoes involved in such a way that
shared stocks are allowed to grow to their fuldEstnomic potential. It has recently been
estimated that the potential increase in econoantfrom Benguela hakes due to the
introduction of cooperative management is about 4Q%urvey of the literature shows
that this is actually a conservative estimate. Muigiher gains have been estimated for
shared stocks in other parts of the world. Baseth@srestimate, the total potential
benefit of implementing this management scenarteims of economic rent is R 1033
million.



Quantifying potential costs

We assume that the countries will continue theirent management functions at the
current levels of cost. We therefore focus on th& of regional management. We take as
our point of departure, the current cost of runrtiimg BCLME and BENEFIT

programmes, and then make adjustments to thistwporate the cost of new elements

in the management scenario. An annual amount abRnillion is budgeted to cover the
cost of convening meetings of the BCC, R 26.8 omllper annum to run the Activity
Centres/Advisory Groups, R 5 million per annumawer the cost of operating
Permanent and Ad hoc Working Groups, and R10 milieocover the cost of ‘other
institutional arrangements’.

Table 4ES:Estimated cost of current fisheries managememni(kon)

Cost elements Amount (R million)
Current cost of the BCLME 45.6
Programme

Current cost of the BENEFIT 12.5
Programme

Additional costs

Ministerial Commission 7.5
Permanent and Ad Hoc Working 5.0
Groups

Advisory Groups 26.9
Other institutional arrangements 10
Total 107.4

The estimated potential net benefits

The total potential gain from this cooperative ngeraent scenario is estimated to be the
sum of the insurance against the risk of non-caaper, and the potential for an increase

in the economic rent that can be derived from tterexd resources of the BCLME. This is

calculated to be R 1 033 million annually. The adraost of implementing this scenario is
estimated at R 107.7 million. Therefore, the pagribr achieving significant net benefits

from this scenario is high. In fact, only about 16%the estimated benefits are needed to
cover the estimated cost.

General assessment of net benefits of joint redicoaperation

Since environmental pollutants do not respect natiborders, significant benefits may
also be derived from cooperation in this area. €lslaboration with the ministries
managing the exploitation of non-living marine reses will be crucial in dealing with
environmental problems. Work by the BCLME programméhis respect will form a good
basis for the future task of the IBCC in this rehar

Benefits may also be obtained due to the econoafissale with respect to training of
regional expertise. Joint management of the Beagemlld also result in the cultivation of



political goodwill, which may produce a positivdegft on conflict resolution between the
three countries; and thereby help in the resolwidmorder problems, for example. The
BENEFIT and BCLME programmes have already madafggnt contributions in this
regard.

The economic justification for an ecosystem bagguicach to fisheries management

Ecosystem based management is crucial if regia@d@rative management is to succeed.
In order words, an essential requirement for the@ranent of the net benefits presented
above is ecosystem based management. This manag@ppeoach is beneficial in
evaluating management policies that take into cmation the dynamics of the entire area
including all components. There are many factorgrdauting to the productivity of one
species, fishing pressure is an important factomnbtinecessarily the only influence.
Ecosystem-based management recognizes that ceoifishery activities have an impact
on the marine ecosystem and have consequencesf@gament. These include predator-
prey interactions and land-based and sea-basedtiastiwhich affect habitat, water

quality, fisheries productivity, and food qualitychsafety.

In recognition of the importance of ecosystem basadagement, the three BCLME
countries have already indicated their intentioadopt this approach, as it is apparent
from their Strategic Action programme. In fact, B@€LME Programme in collaboration
with the FAO has already commissioned a projeetdidress the question “Is it possible to
introduce a more holistic system of fisheries managnt in the Benguela Current Large
Marine Ecosystem?” The result of this study wilbyide the basis needed for the
management of the BCLME as a whole, and therefelg Angola, Namibia and South
Africa to reap the economic benefits of such mansegd.

Conclusion and Recommendations

Based on our analysis, we conclude that the paiefioti obtaining net benefits from
regional cooperative management of the BCLME agehand therefore recommend that
the establishment of an Interim Benguela Curremh@assion (IBCC) should be pursued.

It is worth noting that there already exist struesj which would facilitate the
formalization of the IBCC. For example, membershef current BENEFIT programme
management committee are also members of the BCRMBramme Steering Committee
(PSC). There is also a BCLME/BENEFIT liaison contgetwhich regularly meets for
consultations. Therefore, there are institutiatalctures and working relationships
between the two programmes that will serve the IBEy well.

We recommend that the IBCC should commerce at astdevel, using the experience
gathered over the years from the BCLME and BENB#Agrammes. This approach will
allow for learning and the building of confidenaedamutual trusts between the parties,
which are all crucial for the success of the Consiois. An additional beauty of this
approach is that it will initially not need a huigéusion of new resources.



A fundamental issue that must be agreed upon istbdund the IBCC sustainably.
Ultimately the resources for running the IBCC widlve to come from the region if the
Commission is to be sustainable over the long Yiamious funding sources should be
explored and analyzed to help determine the contibmaof funding opportunities that

will work best. One can foresee a funding structheg consists of both internal and
external sources, especially in the beginning ef BCC. The good news is that even if a
fraction of the predicted increase in economic teat would result from joint management
is realized, a move to such joint management wilierthan pay for itself.

Experience from around the world demonstratesgtnahg political commitments, at the
highest level of government, are required to mak& management work. Therefore, if the
region decides to establish the IBCC, it would hiviilly back it up politically.

To help the new IBCC get on its feet, we recommibiadi current funding levels by
international donors be continued until a seled&ig sometime in the future, when the
national governments of Angola, Namibia and SoufticA will take over the full funding
of the Commission.

It is crucial for the success of the IBCC thatssdlkeholders in the fishing sectors of the
three countries (or at least a significant maj@mstyongly support the concept of joint
management. Efforts should be put into making llaispen.

To help deal with the occasional disputes thabarend to occur from time to time, the
parties need to put in place a binding disputeloéi®m mechanism.

The following points should be given special at@mivhen designing the nature and
structure of the IBCC. First, care should be talcemake sure that the sovereignty issue
does not become a significant problem. Secondaittehat there is no assurance that the
member states will have identical resource manageguals is important, and needs to be
taken into account. Third, there will be the neadhigh quality research, the results of
which are seen as being credible by all partiearthpsecured sustainable funding and
strong political commitment by the countries shdoddat the center of the development of
the IBCC.

Finally, the new Commission should put in placectires for collaborating with
international organizations such as ICCAT, SADC S&AFO.



1. 0. Introduction

1.1. Terms of reference
Objectives

The objective of the proposed study is to analizeesiconomics of fishery management
and other marine industries in the Benguela Cudrange Marine Ecosystem (BCLME),
reviewing the case for and against regional co-atper in managing the LME.

The analysis is undertaken for the major transbaondommercial fisheries of the
region using hake as the core species underlymgttidy. Insights from the hake
analysis are then extended to make inferences dheittansboundary management of
the other major commercial species, in particute,pilchard and horse mackerel
fisheries. As a further extension, brief descripsi@of the potential for managing other
natural resources in the Benguela LME, namely, meamining, offshore oil and gas,
maritime transport and tourism sectors, are madarass it is possible.

Economic analysis of the status quo managemehed€CLME

We analyze the current domestic costs and berufiishery management in Angola,
Namibia and South Africa, providing a default saeméor further analysis. The analysis
utilizes appropriate and comparable economic yeldsthat provide estimates of costs
and benefits of current management systems irhtiee tountries of the BCLME.

Economic analysis of the incremental costs and fitsrad regional cooperative
management of the BCLME

We identify the incremental costs and benefitschied to and derived from regional co-
operation on fisheries management and environmpragtction to the three countries
individually and to the region as a whole.

We assess the costs and risks associated witharoperation in fishery management,
environmental monitoring and resource protectigiaeally.

We also provide a general assessment of the nefitseof joint ecosystem management
in the region, and discuss its contribution to deyanational and regional development
objectives such as food security, poverty allegiatnd job creation.

Provide economic case for taking an ecosystem aubrto LME management

With input and guidance from other team membersteveew and present the economic
case for taking an ecosystem approach to LME manegerelative to traditional
fisheries management models in relation to fislseaad as far as possible non-fisheries
benefits (e.g. recreational fishing, coastal taujis



Outputs from analyses above

Based on the analysis above, we provide recommiendain the scope and scale of
regional co-operation i.e. joint enforcement, stifeninvestigation, joint stock
assessment and monitoring, for different fishemesded to optimize domestic and
regional benefits.

We provided inputs as far as it was feasible tdnisatutional Review team in their
compilation of the Institutional Review report.

An executive summary, documenting the key findiofthe study is included as part of
this report. The summary paper will be presentealfiormat that is presentable to
decision makers in the Planning and Finance Miesstof the three countries.

1.2. Addressing terms of reference
To address the questions raised by the TOR, thaafimlg will have to be answered:

Are the resources, mainly the living but also tbe-tiving, shared by the countries
of the Benguela?

Is there transboundary sharing of the environmeyahiitants?

Is joint management of the BCLME necessary?

Can joint managed be justified economically: Whaggltheory and practice have to
say about this?

Is joint management politically feasible?

The next sections of the paper will address eatcheofbove and more.
1.3. The Benguela Current Large Marine EcosysteGL(BE)

The BCLME can be seen as covering the continehtf between the Angola-Benguela
frontal zone in Northern/Southern Angola and theulhgs retoflection area, typically
between 36 and 37 degrees South (Shannon and @;Tb@®8). It therefore covers the
west coast of South Africa, the entire Namibianstoand Southern Angola depending
on the position of the Angola-Benguela front, whicbves seasonally between 14 and 17
degrees South (see Fig. 1). The BCLME is one ofabd’s major, productive eastern-
boundary currents. It is rich in both pelagic amenérsal fish populations, supported by
plankton production driven by intense coastal upingl(see Boyer and Hampton, 2001;
Sumaila and Vasconcellos, 2000).



Figure 1: The Benguela Current Large Marine Ecosystem (BELM



1.4. Shared stocks defined

The FAO defines shared fish stocks as any fishkstehich is exploited by, more than
one state/entity (Munret al, 2004). The FAO sets forth four non-mutually esive
categories of such stocks:

a) fish resources crossing the EEZ boundary of onstabatate into the EEZ(S) of
one or more other coastal states — transboundacisst

b) highly migratory species, as set forth in Annex the 1982 UN Convention on
the Law of the Sea (UN, 1982) consisting primamf/the major tuna species.
Being highly migratory in nature, the resourcesfatmd, both within the coastal
state EEZ, and the adjacent high seas;

c) all other fish stocks (with the exception of anadonis/catadromous stocks) that
are found, both within the coastal state EEZ aedatifjacent high seas — known
as straddling stocks;

d) fish stocks found exclusively in the high seas raded discrete high seas fish
stocks (Munrcet al, 2004).

Most BCLME fish stocks, in particular hake, areridumainly within the EEZ
boundaries of the neighbouring states of Angolani¥é and South Africa, and not in
the high seas (Sumai al, 2003). Hence, they fall almost entirely intoezgiry (a),
transboundary stocks. This is fortunate, sincartheagement of categories (b), (c), and
(d) stocks prove to be much more demanding and entpan the management of
transboundary stocks (Munret, al, 2004).

1.5. Are the living marine resources of the BCLMtared?

To address this question, we reviewed the liteeatund interviewed a number of experts
and fisheries managers in the region. In generabst all the people interviewed believe
that a number of commercially important specietheéBenguela Current Large Marine
Ecosystem (BCLME) (e.g., hake, horse mackerel, deapcrab, bronze whaler sharks,
tuna, and to a lesser extent, pilchard and anchareyyvidely distributed and move
seasonally across national borders, and can therb&classified as shared stocks. The
hake stocks of the Benguela have been classifiedrbegent review (RFIS, 2002) as a
prime candidate for cooperative management in thetSAfrican Development
Cooperation (SADC) region because of their shaegdra and the fact that hake is the
most valuable commercial species exploited in ¢ingd marine ecosystem. The general
understanding is that the deep-water hgleegdoxu$ is shared mainly between Namibia
and South Africa. Most believe that the shallowevdtake ¢apensiyis not shared
directly. But there is evidence to show that thera predator-prey interaction between
the two species, in which case ttapensihake can be considered shared, albeit
indirectly. In the case of pilchard and horse maekéehe general understanding is that
the stocks are shared primarily between AngolaNadibia.



1.6. The legal obligations of coastal states slgar@nsboundary resources

The legal obligations of coastal states such asohn@outh Africa and Namibia, sharing
transboundary fish stocks are set forth in the 19B2Convention on the Law of the Sea
(UN, 1982). The Convention has only one provisierntgining directly to the
management of such stocks, namely, Article 63(hjclwvreads as follows:

Where the same stock or stocks of associated specoeir within the exclusive
economic zones of two or more coastal States, thedes shall seek, either directly or
through appropriate sub regional or regional orzgtions, to agree upon the measures
necessary to coordinate and ensure the consenatthdevelopment of such stocks
without prejudice to the other provisions of thextHV] (UN, 1982, Article 63(1)).

The Convention imposes a duty upon the relevardtabatates to negotiate over
arrangements for the management of transboundagksst Importantly, however, the
Conventiondoes not impose a duty upon the states to reacdygeement If the states

are unable to reach an agreement, then each batenmnage that segment of the
transboundary stock occurring within its EEZ. Hall do so in accordance with the rights
and duties relating to fisheries management andezgation by a coastal state within its
EEZ, as set forth by the Convention (Mutaal., 2004).

In entering into negotiations with respect to thenagement of such resources, the
coastal states, of course, do so in good faithguate the International Court of Justice,
the states “----are under the obligation so to cabthemselves that the negotiations are
meaningful, which will not be the case when eithiethem insists upon its own position
without contemplating any modification of it” (cden Munroet al, 2004). Nonetheless,
the point remains. If such coastal states entermganingful negotiations and find that
there is no reasonable basis of cooperation, theg the legal right to decline to enter
into a cooperative agreement. Each state wouldpgheceed to manage its share of the
resource to the best of its ability. This outcornald arise, for example, if the states
came honestly to the conclusion that the coststaibéishing a cooperative resource
management agreement would exceed the anticipatesfits.

1.7. Economic rationale for shared management

Fromthe discussion in section 2, it can be seen tleafisheries sector ranks high in
national importance in Namibia. For instance, fisbducts accounted for 23% of all
exports in 1996 (second only to diamonds), ancbul0o of GDP (Tapscott, 2001).
Even though the same cannot be said in the caSeuth Africa (only about 0.5% of
GDP is contributed by the fisheries sector), exgare about the same size as those of
Namibia. The industry is also an important sourfceeeenue and food in coastal areas,
especially in the Western Cape Province, where @@ of all South African hake are
landed. The sector is an influential source of eyplent in Namibia, although, in this
regard, the fishing sector makes a much smallerribotion to South Africa nationally.
Fishing in Angola is less important in terms ofrfial economic activity but is essential
to the social fabric of the country in terms of éoayment and food security. All in all,



the fishing sectors in Namibia, South Africa andgAla are economically and socially
important. Even in South Africa, where the econasmiyuch more diverse, the socio-
economic incentives of optimising resource rentrfitie hake fishery are significant.

Many economicstudies have demonstrated that non-cooperativageament of shared

fish stocks has undesirable consequences. Evenauiigen fish remains within the
national borders of a country, there are gaingtmbade from cooperative agreement if
different groups of fishers operate in the fish&gr instance, Sumaila (1997) showed that
when two different types of vessel gears with déife selectivity patterns are employed to
exploit the same stock of fish, cooperative manageryields some significant gains. With
respect to the shared hake stocks of the BCLMHnprary work by Armstrong and
Sumaila indicate that the potential cost of nonpepative management of the hake stocks
of the BCMLE is significant. Probably amountingoiger 40% of the discounted rent that is
currently being obtained by Namibia and South Afiiarmstrong and Sumaila, 2004).

2.0 Background to fisheries in Namibia, South Afria and Angola
2.1 Namibia

The fisheries sector is the third-largest of thenNaan economy, behind agriculture and
mining. The industrial fishery has generated ufpG® of the country’s GDP in recent
years. In 2003, the country’s 335 vessels of wBi@¥ were Namibian flagged, landed
over 600 000 tonnes of fish (lyambo, 2004). Landade of N$ 1 558 million was
realised in 1998 from the country’s fisheries. BExtpavere valued at N$ 2 147 million in
that year, making the sector the second-largesirerprner behind mining. It is the
second-fastest growing industry in the Namibiameaooy (behind tourism) with the
value of production and exports now being six tigesater than at Independence.

The fisheries sector is extremely important ingbeial economy of Namibia,

particularly in Walvis Bay, which is the major fisly port and where most of the
processing plants are situated. Local employmetitarsector grew rapidly after
Independence, with an estimated 6 000 jobs hawen lsreated between 1991 and 1994.
The number of people directly employed in the figkeesector in 1996 was about 15 000,
of which some 7 500 were fishermen. Of these 43%e\i@eigners, mainly in the horse
mackerel and tuna fisheries, a proportion thatdezseased from around 66% in 1993.
The demersal fishery is the most valuable fishefdamibia, with hake the dominant
commercial species. Almost the entire demersahaatexported.

2.2. South Africa

South Africa’s living marine resources of the BeelguCurrent form the basis of a
fishing industry which supports some 26 000 pe@mlestly in the Western Cape), and
supplies food for the whole Southern African sulegin 1997, the South African
fishing industry caught a total of 445 000 tonneBah, shellfish and seaweed
nationwide, of which more than 90% was taken fromBenguela. The wholesale value
of the total processed output in this year wasreded at R 1 953 million, with an export
value of R 873 million. Fishing is particularly imgant in the social economy of the



Western Cape, where some entire coastal commudgigsnd directly or indirectly on
fishing for their livelihood. However, the fishingdustry yields less than 1% of South
Africa’s GDP.

Economically, the trawl fishery is the most impottaector of the South African fishing
industry. Catches of hake, which amounted to 14¥t6fnes in 1997, usually contribute
about 70% of the trawl catch and about 80% ofalsi@. In 1997 the landed value of
processed products from a total demersal trawhaoait@00 000 tonnes was R 428
million. The value of hake exports in 1997 exceeRe2D0 million; about a third of the
total revenue from all South African fish and sheil exports.

2.3. Angola

The fisheries sector is very important in Angoleing the third-most important industry
after oil and diamond mining. It provides nearlyflud the animal protein of the country,
and it is an important source of employment andlftmopopulations of the coastal
regions, where it is often the only source of livebd for the poorer population groups.
Domestic consumption of fish, which was estimatieab@ut 11 kg per person per annum
in 1994, is the highest in the region.

According to the results of a survey conducteddf?l there were at that time around 30
000 workers directly involved in activities of thisheries sector, of which some 18 000
were involved in artisanal fisheries. The remaindere involved in industrial fisheries
and public administration. In addition, it was psited that some 5 000 persons (mainly
women) were involved in informal fish trade acties. A more recent report (Delgado
and Kingombo, 1998) puts the number of artisarsfiiimen a few years later at over 23
000, and the number of people involved in inforfisdi trading at between 20 000 and
30 000. Current numbers directly involved in fighimot including subsistence fishers)
are estimated at 25 000 (Duarte, 2002 pers. conMiany artisanal fishers are not able to
make a living solely from fishing, and supplemdrgit incomes by, for example,
agricultural and commercial activities.

At present, roughly half of the revenue from fistddish products in Angola comes from
exports, which varied in value between US$ 27 onillin 1993 and US$ 46 million in
1995. Prawns are the most important product, makmg8% of the total revenue from
the fishery sector in 1995, for example. The mainoet markets are Europe for prawns
and demersal fish, African countries for small getdish including horse mackerel, and
Japan for tuna and crab.

3.0. Data and information for economic analysis dhe cost of fisheries management
3.1. Information for computing benefits of fisherimanagement

The benefits of fisheries management can be askbgsesking the question, to what
extent are the fisheries management objectivea §pven management jurisdiction being
met. In general, one can summarize the fisheriggagamnent objectives of Namibia,
Angola and South Africa, and indeed most fishiagians in the world, into three
interconnected objectives, namely, (i) an ecoldgbgective, that is, ensuring the long



term sustainability of the resource base, (ii) @an®@mic objective, that is, fishing in an
economically efficient manner, and (iii) a soci@jextive, that is, ensuring that fishing
takes place in an equitable manner with respeall siakeholders. We will emphasize in
this discussion the economic and social benefilsv@ will say with respect to the
performance of the ecological objectives is thalative to many fisheries in the world,
the resources of the Benguela are considered tedsenably well managed to ensure
their long term sustainability (Shannenal, 2004; Sumailat al, 2004).

We focus on the commercial values from the fislseoiethe Benguela in what follows.
This is not to say that non-commercial values aienportant, but rather, our point of
departure is that if it can be shown that the iaseein commercial values from joint
management of the resources of the BCLME exceeddsie then the extra benefits from
non-market values will be a bonus. To investightertet commercial benefits from
current and future management of the fisheriesurees of the Benguela, we analyze, as
far as data availability will allow, data on thdléeving key economic indicators: (i)
landings, (ii) landed values, (iii) economic refn) exports (v) contribution to GDP and
(v) employment/food security, for each of the thceantries.

We do not include the initial cost of providing @igal structures. That is, we provide an
analysis of only the cost of running the new manag@ Commission. A key reason for

taking this approach is that the new Commissionusanthe existing physical structures

used by the BENEFIT and BCLME programmes.

Each of these variables will capture an importapieat of the benefits from the fisheries
of the Benguela. For instance, the contributioGRP provides a measure of the
importance of fisheries at the macroeconomic leville economic rent and
employment generated provides indications of therdmution of fisheries to the
livelihood of people and the profitability of bussses at the micro level. Also, by
providing numbers on exports, we provide indicagiofhhow the post-harvest sector is
impacted, as well as the sector’s contributiorhregion’s foreign exchange earnings.

As would be expected, there are data limitatiornibian fisheries data on the variables
to be analyzed were more readily available. Dat&amh African fisheries were
patchier. In the case of Angola, we could hardhgfany data. This means that we had to
make a number of assumptions in analyzing the aladable to us. Most of the data we
report below are from the mid and late 1990s. Sonest we have data for a number of
years, sometimes we have data for only one yeartivanalysis, we employ annual
data, depending on data availability, we use aweemual values, or just the data for
one year. This approach will not give us perfetinestes of costs and benefits but will
provide us with estimates of these that would bedgenough for our purpose. That is, to
provide reasonable estimates of the costs and ibenéincremental regional cooperative
management of the resources of the Benguela.



Namibian data and information

Landings

The table below reports total official Namibianhfindings for the period 1994 to 1998,
for the major commercial species of Namibia. Wefsa® the table that even though
landings from pilchard have been very volatile, tital landings have remained within
the 500-650 000 t. range, with an average landifgdout 571 500 t. over the years.

Table 1 Landings of fish, 1994-1998 (1000 tonnes). SouxtiEMR, Namibia

1994 1995 1996 1997 1998
Pilchard 116 43 1 28 69
Anchovy 25 48 1 2 5
Hake 112 130 136 118 151
Horse 365 311 321 302 312
Mackerel
Monk 12 10 10 10 16
Kingclip 2 4 4 2 2
Tuna 4 3 2 1 1
Rock lobster 0.1 0.2 0.3 0.2 0.4
Crab 4 2 2 2 2
Orange 0.03 6 13 19 11
roughy
Alfonsino 0 1 2 0.4 0.2
Other 8 11 32 27 35
Total 648 568 524 511 606

Of the average landings of 571 500 t. between E9@41998 reported in table 1, about
507 400 t. or 89% is landings of hake, horse matkpilchard, tuna and crab, that is,
the species that are known to be shared.

Landed values

Landed values from Namibia’s fisheries are reponeitie table below. The average total
landed values from all commercial fisheries for peeiod 1994 to 1998 is calculated
from the table as N$ 1 177 million in current value



Table 2 Landed value of Namibian fish, by fishing meti{odrrent $ millions)

1994 1995 1996 199y 1998
Pelagic 106 96 29 74 103
Demersal 404 494 591 595 802
Midwater 267 243 444 386 462
Deepwater 0.2 48 109 137 106
Tuna 39 22 13 1( 3
Linefish 4 5 5 7 9
Crab 32 18 20 17 2y
Rock Lobster 6 1d 18 14 28
Other 23 9 11 12 14
Total landed 881 945 1251 1252 1669
value

Using data reported in Stuttaford (1999), we calt®d the proportion of the total
landings reported in table 1 above that can bgaedito species that are known to be
shared. The results from our calculations are tepdn table 3. Using this as a basis, we
compute and report in table 2 the landed values fiee various groups reported in table
1.

Table 3 Proportion of shared stocks in landings of pelagemersal trawl and longline,
midwater trawl, tuna and crab groups. Source: &tuid (1999).

1994 1995 1996 199y 1998 Average
Pilchard (pelagic) 0.66 0.29 0.01 0.21 0,54 0,34
Hake (demersal) 0.8f 0.85 0.82 075 0182 0.82
Horse mackerel 0.19 0.35 0.78 0.66 0.20 0.43
(Pelagic)
Horse mackerel 0.99 0.99 0.98 0.98 0.99 0.99
(midwater)
Tuna 1.00 1.00 1.00 1.00 1.00 1.p0
Horse mackerel 0.01 0.01 0.01 0.01 0.00 0.01
(demersal)
Crab 1.00 1.00 1.00 1.00 1.00 1.p0




As can be seen from the table, hake and horse melcl@ninate the landed values from
the demersal and midwater trawl groups. Taken kagetve also see that horse mackerel
and pilchard dominant the landed values from thagie group.

Table 4: Landed values (N$ millions) from shared stocks.

1994 1995 1994 1997 1998 Average
Pilchard 70 28 0.3( 16 56 34
Hake 350 421 489 444 641 473
Horse
mackerel
(Pelagic) 20 34 23 48 20 29
Horse
mackerel
(midwater) 265 240 441 379 487 356
Tuna 39 22 13 1( B 18
Horse
mackerel
(demersal) 3 3 g 5 ]
Crab 32 18 20 17 27 283
Total landed
value 778 767 991 914 12383 937
Total for
Hake, Horse
mackerel,
Pilchard 707 727 958 891 1198 896

From the table, we calculate that shared stocksiboted on average about 80% (N$937
million) of the landed values from Namibia’s fiskes. It is also worth noting that 76% of
the total landed values come from what we des@ibthe ‘big three’, namely, hake,
pilchard and horse mackerel. These three speaider96% (N$ 896 million) of the
landed values from shared stocks.

Economic rent

Only the estimated economic rent from the big tla@ecies are reported in the table
below due to the lack of data on other speciesn&ueac rent is the surplus after all costs
related to fishing have been deducted. Given tmeinlance of these species, it should not
be a problem to extrapolate these numbers to @lveommercial species using landed
values information provided in the proceeding sectf this report.



Table 5. Resource rent for pilchard, hake, and horse miatke
(N$ million). Source: Lange (2004).

Pilchard Hake Horse Mackergl Total Rent
1994 229 159 40 429
1995 201 209 39 449
1996 * 192 51 243
1997 95 261 49 406
1998 150 640 91 881

* less than 1.0

Apart from a dip in economic rent in 1996 due wramatic drop in rent from pilchard,

the reported rent has been steady at around N$¥bon, with a huge increase in 1998,
mainly due to a trebling of economic rent from haker the period under consideration,
an average economic rent of N$ 482 million was nfeate the three species. Given that

the ‘big three’ contribute about 80% of the landatlies in this period, we estimate a
total annual average economic rent of N$ 602 nmilfiar all of Namibia’'s commercial

species.

The big three commercial species (hake, pilchaddremmse mackerel) are shared stocks,

and they contributed an average economic rent o4®®smillion. Given that the ‘big

three’ contribute about 96% of the landed valuemfshared stocks in this period, we
estimate an average economic rent from sharedsstidfdi$ 502 million.

Export values

A great majority of Namibian fish products are swidoreign markets. The table below

shows the export earnings that accrued to Namibra £xporting fish products.

Table 6: Export value of Namibian fish, by fishing meth@dirrent $ millions)

1994 1995 1996 199y 1998
Pelagic 458 395 44 233 3714
Demersal 484 600 716 712 1077
Midwater 261 237 4372 378 453
Deepwater 0.3 71 156 196 156
Tuna 66 51 47 44 3
Linefish 4 5 5 7 9
Crab 32 18 2Q 17 2y
Rock lobster 9 14 22 1y 29
Other 23 9 11 12 14
Total export value 1338 1401 1451 1612 2147




We see that over the years under consideratiore tfes been an increase in the value of
Namibian fish exports, with a lot of the heavyitif coming from the demersal group
(read ‘hake’). The average export value for thequefrom 1994 to 1998 is N$ 1 590

million.

Using the data on the proportion of total landingdlamibian fish that are shared as a
basis (table 3); we compute and report in tablee7export values that can be assigned to

shared stocks.

Table 7: Export values from shared stocks.

1994 1995 199¢ 199 1998 Average
Pilchard 301 115 0.45 48 201 133
Hake 419 512 585% 531 888 587
Horse mackerel
(Pelagics) 87 138 34 153 74 ay
Horse mackerel
(midwater) 259 234 42% 36b 448 346
Tuna 66 51 47 46 3 44
Horse mackerel
(demersal) 4 4 G 6 b b
Crab 32 18 20 17 27 28
Total landed
value 1168 1073 111 117 1650 1235
Total for Hake,
Horse mackerel,
Pilchard 1070 1003 1051 1104 1615 1169

Of the total average export value of N$ 1 590 wnil)i78% (N$ 1 235 million) is derived
from species that are known to be shared. Thehpegtcommercial species contribute
74% of the total export value, and 95% of the ekpalue derived from shared stocks.

Contribution to GDP

Table 8 Contribution of the fishing industry to GDP (cent $ millions). Source:

www.mfmr.gov.na

1994 | 1995| 1996| 1997 1998
Fishing 349 376 477 491 616
Fish processing 494 550 354 5p5 861
Total contribution 843 927 83l 1,017 1,47
Percentage of GDP 86% 9.0 7.0% 7.8% 10|1%




The contribution to GDP ranged between 7.8 and 0&te five years from 1994 to
1998, with an average of 8.5% over the years. Giliahthe estimated landed value
derived from shared stocks is 80% of the totakblbspecies, we can attribute the portion
of the contribution to GDP to these stocks. Thaslsred stocks contribute about 6.8%
to Namibia's GDP.

Employment/food security.

The fisheries sector is important as a source @@ment in Namibia, particularly, in
Walvis Bay, which is the major fishing port and wéenost of the processing plants are
situated. We report in the table below, the nunabgobs in the fishing sector from 1994
to 1998.

Table 9 Employment in Namibian fisheries by fishing medi{person years). Source:
MFMR, Namibia.

1994 1995 1996 1997 1998 Average
Pelagic 493 445 476 562 374 470
Demersal 1967 2427 3016 2649 2212 2454
Midwater 2664 2409 2141 2100 1606 2184
Deepwater 261 139 71
Tuna 1112 1356 940 957 1205 1114
Linefish 268 342 294 277 316 1497
Crab 190 147 118 73 101 126
Rock lobster 550 674 541 525 429 544
Total
employment 7244 7800 7526 7404 6382 7271

From the table we see that the total number of jolise fishing industry has remained
between 6 300 and 7 800 during the five years usidely, with an average of about 7
200 per year. More interestingly, as a result efMlamibianisation policy of the MFMR,
the percentage participation of Namibians in th®la force has increased significantly
from 89%, 65%, 1%, 57%, 31% to 97%, 79%, 9%, 71%h&BPo, respectively, in the
pelagic, demersal, midwater, crab and tuna fiseéAemstronget al, 2004). Hence,
most of these positions were filled by Namibiahgréby providing them with the
income they need to buy food for their familiesd &imus improve their food security.



Table 10 Employment from shared stocks (person years).

1994 1995 1994 199f7 1998 Average
Pilchard 325 130 g 11y 201 1%5
Hake 1704 2071 2470 1975 1824 2009
Horse mackerel
(Pelagics) 93 156 371 370 14 213
Horse mackerel
(midwater) 2644 239( 210p 2087 1588 2155
Tuna 1112 1356 940 957 1205 1114
Horse mackerel
(demersal) 15 15 25 23 10 17
Crab 190 147 118 73 101 125
Total
employment 6082 6255 6033 5570 5004 5789
Total for Hake,
Horse mackerel,
Pilchard 4780 4752 4975 4540 3698 4849

Once again the data reported in the table abovedsinates that shared stocks provide
the bulk of the reported jobs, providing about 8@/ 89 jobs) of the total. The central
role of hake, horse mackerel and pilchard in Naahiisheries is highlighted here too.

South African data and information
Landings

The South African fishing industry caught an aver&g3 000 tonnes of fish, nationwide
between 1994 and 1998 (see Table 11 below). #psrted that over 90% of this was
taken from the Benguela side of the South Afric&Z ETherefore 450 000 tonnes can be
said to be taken from the BCLME. Of this, 294 0060rtes are landings of shared stocks.



Table 11: Landings of fish, 1994-1998 (000 tonnes). Soustattaford (1999)

1994 1995 1996 1997 1998
Hake 146 139 158 148 149
Kingclip 3 3 3 4 3
Monk 5 6 6 8 8
Panga 1 1 0.9 0.9 0.9
Sole 0.9 0.8 1 0.9 0.9
Snoek 6 7 6 5 7
(demersal)
H. mackerel 12 9 15 23 19
(demersal)
Or. roughy 0.005 0.008 0.00 0.001
Oreo dory 0.02 0.4 0.6 0R
Toothfish 1 1 2
Pilchard 93 115 105 11y 128
Horse 8 2 19 13 27
mackerel
(pelagic)
Chub mackerel p. 3 1 i 01
Anchovy 156 170 41 6( 10B
Redeye 54 71 47 9 52
Rock lobster 3 3 2 K 3
Snoek (line) 8 9 1 i 7
Tuna 4 4 3 3 9
Yellowtail 0.8 0.8 0.5 0.5 0.%
Mullet 1 1 1 1 0.9
Squids 6 7 7 4 i
Total 510 558 4285 49 529




Landed values

The landed values from South Africa’s fisheried 897 are given in the table below. The
sum of landed values for the fisheries of Southcafis estimated at R 1 434 million.
Using the fact that over 90% of South African largd are from the BCLME, we
estimate that R 1 291 million landed value is degtitherefrom.

Table 12:Landed value of South African fish, by fishing im&d (R millions) for 1997.
Source: Stuttaford (1999)

All South Africa Benguela*
Demersal 474 427
Pelagic 439 394
Rock Lobster 167 150
Crustacea 226 208
Line, small nets 12§ 115
Total 1434 1291

* 90% of total

Using data from Stuttaford (1999), we determinexigtoportion of shared stocks in the
catch of demersal, pelagic, and line groups, apdrtat in table 13 below. This was then
used to calculate the portion of the total landeldies that can be assigned to shared
stocks. The results of these calculations are tegan table 14 below.

Table 13: Proportion of shared stocks in catch of demepsggic, and line groups.

1994 1995 1996 199 1998 Average
Hake (demersal) 0.78 0.78 0.77 072 0(73 Q.76
Horse mackerel 0.06 0.05 0.07 0.11 0.09 0.08
(demersal)
Horse mackerel 0.03 0.005 0.09 0.04 0.08 0.05
(pelagic)
Pilchard (pelagic) 0.3 0.3 0.5 0|4 0.4 0.4
Tuna (line) 0.2 0.2 0.1 0.2 0.06 0.15




Table 14: Landed values ($R millions) from shared stock$9a7.

All South Benguela*
Africa

Hake (demersal) 341 307
Horse mackerel (demersal) 52 7
Horse mackerel (pelagic) 5 4|5
Pilchard (pelagic) 45 41
Tuna (line) 18 16
Total 462 416

*90% of total
Economic rent

Due to the lack of data on the economic rent fraut® Africa’s fisheries, we estimate
average annual economic rent using the ratio afi@wdic rent to total landed values in
Namibia as a proxy. This ratio is 0.51. Hence ldoded values of R 1 291 million, the
estimated economic rent is R 660 million. Of thsoaint R 213 million can be assigned
to shared stocks. This approach to estimating enanent for South Africa can be
justified because the fishing industry in the tvewitries is very similar, also, in terms of
their cost structure.

Export values

Export values in 1998 are reported in the tablewdbr all fish landed in South Africa
(R 790 million), and for fish taken from the BCLMR 711 million). Using the
proportion of landed values derived from sharedigdR 416 million) to landed values
derived from the BCLME as a whole (R 462 milliong calculate the amount of export
value that can be assigned to shared stocks to@z2 Rnillion.



Table 15 Export value of South African fish in 1998 (R hahs).

All | Benguela*
South
Africa
Hake 267 240
Kingclip 0.80 0.7
Horse mackerel 36 3P
Pilchard 23 20
Snoek 4 3.6
Anchovy 0.22 0.2
Tuna 79 71
Rock lobster 112 101
Other 269 242
Total 790 711

* 90% of total

Contribution to GDP

The fishing sector as a whole yields about 0.5%amith Africa’s GDP. The contribution
to GDP is more related to economic rent than arth@bther variables under
consideration. Hence, we apply the ratio of ecoraents derived from the BCLME part
of South Africa to that derived from South Africhsheries as a whole to allocation the
contribution to GDP to shared stock, and then @ostime with respect to shared stocks
to determine the contribution by shared stock. Binres contribution to GDP by fish in
the BCLME as a whole and shared stock in the BCLdW1B.45% and 0.15%,
respectively.

Employment/food security

South Africa’s living marine resources of the BeelguCurrent form the basis of a
fishing industry, which supports some 26 000 pe@plestly in the Western Cape), and
supplies food for the Southern African sub regiéishing is particularly important in the
social economy of the Western Cape, where someeartastal communities depend
directly or indirectly on fishing for their livelitod. We can assign part of this
employment to shared stocks in proportion to thie & shared stock landing (294 000
tonnes) to total Benguela landings (450 000 tonnds¥ gives an estimate of
employment from shared stock of 16 980 jobs.

Angolan data and information
Landings
We relied on landings of Angolan fish reported bg FAO, and made available at

www.fishbase.organd catches of Angolan fish reported at the Seaidd Us project
website:www.seaaroundus.org he numbers obtained from these sources aretespior




Table 16. It should be noted, in particular, tiheré were no landings of pilchard in the
years being analyzed.

Table 16 Landings of fish, 1994-1998 (000 tonnes): Souressy.seaaroundus.om@nd

www.fishbase.org

Year 1994 1995 1996 1997 1998
H. Mackerel 173 117 116 101 16
Sardinella 35 41 18 24 56
hakes 0.57 0.2% 1 il 0.12
Chub mackerel 0.80 0.05 0.02 0.90 0,39
drums or

croaker 15 14 18 19 1p
Crevaile jack 0.04 0.04 0.04 0.02 0.p9
Catfishes 9 6 12 12 D
Seabreams 3 ) B 2 8
Cutlass fishes 0.02 D 0.03 0.05 0.004
Butter fishes 6 3 4 4 B
Croakers 3 1 4 2 I4
Little tunny 0.12 0.12 0.24 0.0B 0.40
Snappers 4 2 5 ) al
Prawns* 2 1 2 2 3
others 26 18 23 21 3¢
Total 277 211 207 1938 211

* Includes three specieAristeus varidens, Parapenaeus longirostris, Natant

The average annual catch is 220 000 tonnes, ofhwdbout 117 000 tonnes are from
shared stocks.

Landed values

We are not aware of any reported landed values &kogolan fisheries. We will

therefore make estimates based on some reasorsabi@agtions. For some of the fish
groups, we were able to use South Africa landeckprirom Stuttaford (1999) to
calculate the equivalent price in Angola currertbg, Kwanza (1R=14.2 Kwanza as of
January 10, 2005). We were able to calculate landkdes for horse mackerel, hake,
chub mackerel, drum, snapper, and prawn from SAfrtban price data. For the other
species, we made estimates from landed pricear atarkets (see sources in table 17).
The total landed value for Angola as calculatednftbe table is 119 178 million

Kwanza, of which horse mackerel, sardinella, dramd seabreams are key contributors.



Table 17 Landed values of fish, 1997 (million Kwanza)

Year 1997
H. mackerel 6291
Sardinella 1642
Hake 57
Chub mackerel 18
Drums or 1179
croaker

Crevaile jack 0.003
Catfishes 840
Seabreams 1234
Cutlass fishes 0.95
Butter fishes 419
Croakers 33
Little tunny 1.6
Snappers 128
Prawns 74
Total 11918

#Source: NMFS, Japan ports
®Source: Vietham market price
“Sourcewww.eurofish.org
4Source: Taiwan market price

Of the total landed value of about 11.9 billion Kva, only 640 million is derived from
species known to be shared.

Economic rent

Due to the lack of data on the economic rent frong@a’s fisheries, we estimate
average annual economic rent in Angola to be 75%efatio of economic rent to total
landed values in South Africa. By this we are asagrthat the South African industry is
more efficient that the Angolan. This ratio is Q.Bnce, for landed values of Kwanza
11.9 billion, the estimated economic rent is KwaBzabillion. Of this amount, Kwanza
172 million can be assigned to shared stocks.

Contribution to GDP

The sector generates about 4% of the country’s G{pPlying the proportion of landed
values from shared to the total landed value; wienese the contribution of shared
stocks to Angola’s GDP to be 0.22 %.

Exports

At present, roughly half of the revenue from fistddish products in Angola comes from
exports, with an estimated value of Kwanza 2670anilin 1995. The main export
markets are Europe for prawns and demersal fistcakf countries for small pelagic fish
including horse mackerel, and Japan for tuna aall. &gain, using the ratio of landed



values from shared stocks to total landed valueslasis, we estimate that Kwanza 14.4
million is derived from shared stocks.

Employment/food security

The fisheries sector provides nearly half of thienah protein of the country, and is an
important source of employment and food to poparetiof the coastal regions, where it
is often the only source of livelihood for the peopopulation groups. Domestic
consumption of fish, which was estimated at abdukd.per person per annum in 1994,
is the highest in the region. According to the hessof a survey conducted in 1992, there
were at that time around 30 000 workers directiypined in activities of the fisheries
sector, of which some 18 000 were involved in artéd fisheries. The remainder were
involved in industrial fisheries and public admtragion. In addition, it was estimated
that some 5 000 persons (mainly women) were inebimenformal fish trade activities.
The number of artisanal fishermen a few years lasrbeen estimated at over 23 000,
and the number of people involved in informal fisdding at between 20 000 and 30
000. Many artisanal fishers are not able to makéray solely from fishing, and
supplement their incomes by, for example, agricaltand commercial activities. We
estimate that out of the total number of jobs 0080, about 1 600 come from shared
stocks.

3.2. Information for computing costs of fisherieamagement

Fisheries management functions are defined vagdustifferent countries but in
essence they consist of three main processes, pametock assessment, that is, the
scientific assessment of the stock size and agetdison of the given fishery; (ii) setting
total allowable catches (TACs), preparing rules aglilations related to the TACs,
licensing vessels and fishermen, and dissemin#tiegules and procedures for the
coming years fishery; and third, monitoring, cohttnd surveillance (MCS), that is,
enforcement and policing functions. Carrying owst functions cost money, which it is
hoped will be justified because management is ssggbo result in benefits to a given
country by making sure that the country’s fishermmemagement objectives are met.

For the countries of the Benguela region, fishemesagement functions are currently
carried out either by the countries themselves dticaly, or by regional cooperative
management organizations. At the moment the aotigional organizations in the region
are the Benguela Fisheries Environment Interadidmaining Programme (BENEFIT),
the Benguela Current Large Marine Ecosystem (BCLME)gramme and the Southern
African Development Cooperation (SADC) Fisheries.



Namibian data and information

Table 18 presents the cost of fisheries managem&tamibia for 1997 categorized into
three groups, namely, research, MCS and other.

Table 18: Domestic fisheries management costs for Namibia.

Section Costs ($N millions
MCS 34.46
Research 22.24
Other 9.26
Total 65.96

$IN=0.1666USD as at Nov. 22, 2004.

Assuming that 1997 is a typical year, Namibia'sitestimated domestic expenditure or
cost of fisheries management is about N$ 66 mild8$ 11 million) per year.

We need to isolate the portion of the total amaimi$ 66 million that can be attributed
to shared stocks. One could go about apportiomagost of fisheries management to
the various commercial species in a number of wdgse, we choose to calculate the
cost of management per landed value of fish, aed tise this to calculate the cost of
managing shared stocks by multiplying the per ldnddue cost with the landed values
of the relevant shared stocks.

The average landed value of all fish landed in Néarbetween 1994 and 1998 is N$ 1
177 million. Hence, the cost of fisheries managerpenlanded value is N$ 0.06 (that is,
65.96/1 177).

The deep water hake stock is shared by South AfmcBNamibia, and the Cape hake
stock is also shared if only indirectly through eéralism. The average landed value of
hake for the period under investigation is aboutd¥3$ million. Hence, the cost of
fisheries management that can be assigned to ka¥® 26.5 million.

The pilchard and horse mackerel stocks are shatebn Angola and Namibia. On
average, the landed values from pilchard and hoesekerel were N$ 33.79 and N$
388.99 million, respectively. Therefore the codtfisheries management that may be
assigned to these species are N$ 1.89 and N$ 2lliéhrfor pilchard and horse
mackerel, respectively.

Red-crabs are shared between Angola and Namibelahded value from red-crabs,
which make up almost all of the crab landings inmilaa, is N$ 22.8 million. Hence, the
cost of fisheries management assigned to this epéciN$ 1.3 million.

Bigeye, yellowfin and albacore tunas are also shhyethe countries of the BCLME both
within their EEZs and on the high seas. The aveNajaibian landed values from tunas
in the period under study is N$ 18.30 million,&flwhich was made up of values from



these three shared species of tunas. Thereforadhagement cost that can be assigned
to tuna is N$ 1 million.

Hence, the portion of the total fisheries managedroest of N$ 65.96 million that can be
assigned to shared stocks is about N$ 52.5 mii@myear.

South African data and information

The estimated annual domestic cost of fisheriesage@ment in South Africa is reported
in Table 19.

Table 19: Estimated annual domestic fisheries managemets tmsSouth Africa.

Section Costs (R millions)
Administration 72
Resource management 61
Research and development 51
MCS 55
Patrol, research vessels 101
Total 340

IR=IN$=%0.1666 USD as at Nov. 22, 2004.

From the table we see that the annual cost of mag&puth Africa’s fisheries is about

R 340 million (US$ 56.6 million). It is estimatelat 90% of the total South African
landings of 445 000 tonnes is taken from the BCLMEnNce, one can allocate 90% of
the total cost of managing South Africa’s fisherwedk 306 million to the management of
fisheries operating in the BCLME. Out of this amtgu® 200 million can be allocated to
shared stocks based on the proportion of sharet ®8sdBCLME landings.

Angolan data and information

We could not find cost data for Angola. From owadiag, we found that regulation in
Angola is constrained by the lack of operating fiadd inadequate equipment and staff.
These constraints have limited the amount of mamage initiatives in the country. To
make our analysis complete, we assume conservatival the cost of fisheries
management in Angola per landed value is only dialiose of Namibia. From

Namibian cost and landed value information, weuale the ratio of management cost
to landed value to be 0.06. We therefore apply dfalfiis number (0.03) to determine the
cost of fisheries management in Angola to be Kwa&&amillion, of which Kwanza

19.2 million is apportioned to the management afretl stocks.

Data and information on the BENEFIT Programme

BENEFIT is a regional marine research agency fertlinee national research institutions
of Angola, Namibia and South Africa. The prograntoenprises three basic elements
represented by the Environmental Working Group (BY¥i&e Resources Working

Group (RWG) and the Training Working Group (TWGEMREFIT is largely co-funded
by the GTZ and NORAD (via the Nansen Programmeg Nlhnsen programme’s



funding has been focused on the RWG and secondisaonng, while the German GTZ
funding has focused mainly on the EWG and secoodlthe TWG. The programme has
therefore funded a series of research projectcedfyeunder the BENEFIT RWG
including the following: (a) biomass and stock asseent (survey methods, acoustic and
trawling methods research); (b) Commercial resobrelgy and behaviour (horse
mackerel, hake, small pelagic, seals); and (c)rsttissh aging, whale distribution,
gobies, jellyfish, processes and methodology wargsh

The recent total budget for running the BENEFITgseanme has been reported to be N$
12.5 million or US$ 2.08 million. The funds are pided mainly by Angola, Namibia,
South Africa, GTZ and NORAD. All of this cost issagned to the management of the
shared resources of the BCLME since the BENEFIQ@mme is devoted entirely to
regional research and training.

Data and information on the BCLME programme

The BCLME programme is a joint initiative by thevgonments of Angola, Namibia and
South Africa. The programme is a partnership antbeghree countries, the Global
Environmental Facility (GEF) and the United Natidesvelopment Programme (UNEP).
The goal of the Programme is to establish regioratagement of the Benguela current
ecosystem. The Programme has received funding ¥esimaus sources, with the two
major sources being the GEF and the national govents of the three participating
countries. The annual budget for running the BCLRtEgramme and sources of funding
are given in Table 20.

Table 20: Five-year budget and funding sources for the BCLRd&gramme

Source Funding (US$ millions)
GEF (Global Environment Facility) 15.1
South Africa, Namibia, Angola 16
BENEFIT 7.6
Total 38.7

The amounts given in Table 20 are for the entiréBE programme for five years, which
includes other areas besides fisheries, which p@rtant since our estimates of cost for the
new Commission will cover other activities otheartfisheries (BCLME, 2002, and
Cullinanet al, 2004). Hence, the annual budget is US$ 7.7 anillAll of this cost is
assigned to the management of the shared resmifrties BCLME because the BCLME
programme is devoted entirely to regional managemssnoes.

Data and information on SADC Fisheries

The main contribution to fisheries management b{pSAat the moment is in the area of
monitoring, control and surveillance (MCS) underaject called SADC MCS
Programme. Funding for this programme comes aleratstely from the European Union.
The total budget for the 5-year project is 14.58iom euros (R 113.5). Of this amount,



2.32 (R 18.1),1.21 (R 9.4), and 0.84 (R 6.6) wrilleuros are allocated specifically to
Angola, South Africa, and Namibia, respectivelyeothis period. This implies a total of
874 000 euros or R 6.84 million annual budget f@3/activities in Angola, South Africa
and Namibia. A portion of this amount is assignethe management of the shared
resources, on the basis of the proportion of tataded values that are derived from shared
stocks in the three countries. This is necessargiuse the SADC MCS programme covers
all fish species both shared and un-shared. Thgsoaph assigns R 4.3 million to the
management of shared stocks in the three countries.

4.0. Benefit cost analysis of incremental regionaboperation

The economic analysis in this section is basedypantthe suggested institutional options
proposed in Cullinaet al. (2004). We analyze the cost and benefits of tace@arios of
regional cooperation, namely, (i) the status ghat is, the current level of cooperation; (ii)
the SAP proposal, and (iii) a management and taskted regional cooperation scenario.
The 2% and 3 scenarios are Options 1 and 4 in Cullieal. (2004).

Our estimate of regional cooperative managemerts @e based on the current cost of
running the BCLME and BENEFIT programmes, adjustethclude the cost of new
features of the two management options (scenait) table below identifies the key
elements of the three management scenarios todvedco

Table 21 Key elements of the three management scenarios

The management and task The SAP proposal Status quo scenario
oriented scenario
Ministerial Commission Interim Benguela Current None
Commission (IBCC)
Benguela Current Joint Benguela Current Steering Project Steering Committee (PSC
Management Board (BCIJMB) | Committee (BCSC) of the BCLME programme)
BCC Secretariat Benguela Current ManagementProgramme Coordinating Unit
Unit (BCMU) (PSC of the BCLME progamme
Activity Centres
Joint Management Committees Advisory Groups antivitg Advisory Groups
Centre
Permanent and Ad Hoc Working
Groups
Advisory Groups
Other institutional arrangements
BENEFIT BENEFIT BENEFIT

4.1. The status quo (default) scenario
Quantifying potential benefits
The estimated benefits from the status quo managfeseenario are given in Table 21

below. We see from the table that significant bes@iccrue to the countries in terms of
economic rent, export values, jobs, etc.



Table 22: Annual landings (000 t.); landed values, econammnt, export value (million
N$/rand for Namibia and South Africa; billion Kwanfor Angola); Contribution to GDP

(%), and jobs (per years).

Namibia South Africa Angola
Landings 572 45( 220
Landed values 117y 1291 11.9
Economic rent 602 462 3.2
Export values 1 59( 711 2676
Contribution to GDP 8.5 0.45 A
Jobs 7200 26 000 30 000

1 Kwanza=0.0172 USA as at Nov. 22, 2004.

Quantifying potential costs

The table below summarizes the cost of currenefiss management calculated in Section
3.0.

Table 23: Cost of current fisheries management. Total gostillion NS/rand for

Namibia, South Africa, BCLME, BENEFIT and SADC; iioh Kwanza for Angola

Total cost
Namibia 66
South Africa 306
Angola 357
BCLME 45.6
BENEFIT 12.5
SADC 6.8

From the table above, we see that the total arcustlof management to the countries
and the regional programmes, taken together, altdoelew the economic rent derived

from the fisheries.

The estimated potential net benefits

The key economic indicator of the performance siiéries management is economic
rent. Converting the economic rent from the threentries into N$/R, gives a total
annual economic rent of R 1289 million. The N$/Riigglent total cost of fisheries

management is R 462 million. This indicates a siggunt net benefit from current

fisheries.

4.2. The SAP proposal

The Strategic Action Plan (SAP) contains a proptwathe establishment of an Interim
Benguela Current Commission (IBCC). The SAP em@sahat the IBCC will be a
transitional management entity, which will functias the precursor to the Benguela

Current Commission.



Quantifying potential benefits

There are two potential benefits of regional coapee management. First, it will help
minimize the risk of wasteful use of shared stodksat is, it will mitigate the economic
risk of non-cooperative management (see Appen8igond, it can help increase the
cake by arranging harvesting by all countries imedlin such a way that shared stocks
are allowed to grow to their fullest economic poi@nsee Appendix).

It appears that the SAP proposal will, at leastiimize the economic risk of non-
cooperation by providing scientific information shared stocks, and provide a
framework within which the countries can manage¢hesources to mitigate this risk.
The maximum value of this risk is the current eaairent derived by all the countries
from shared stocksThis is estimated in Section 3 to be equal tcbR% million, R 213
million and Kwanza 330 million, in Namibia, Soutlirisa and Angola, respectively.
This gives a total economic rent from shared st@tk® 738 million.This amount is
actually the economic risk of non-cooperatidvithout regional cooperative
management, there is the risk that all the econoemtfrom the shared stocks of the
BCLME would end up being dissipated. In additidre tack of joint management will
reduce the landed values, jobs, and export reveteréged from shared stocks. At the
extreme, most of these values can disappear iff@reng leads to the depletion of the
shared fish stocks.

The SAP proposal is not far reaching enough in sesfractual cooperative management
of the shared resources. We therefore assumehibadenario is not likely to lead to the
second benefit expected from cooperation.

Quantifying potential costs

We assume that the countries will continue theirent management functions at the
current levels of cost. In addition, each countrly wcur additional cost to help

coordinate the activities of the IBCC with natiofiaheries management activities. We
take as our point of departure, the current costiohing the BCLME, BENEFIT and
SADC-MCS programmes, and then adjustment thisdorporate the additional
coordination costs alluded to earlier. Due to Heklof data, we assume that each country
will incur an additional coordination cost of 5% afrrent management costs. This
assumption implies additional coordination cosRd.3, 15.3 and 1.26 (17.85 kwanza)
million for Namibia, South Africa and Angola, respieely.



Table 24: Estimated cost of current fisheries managememi{fon)

Cost elements Amount (R million)
Current cost of the BCLME 45.6
Programme

Current cost of the BENEFIT 125
Programme

Additional coordination costs

Namibia 3.3
South Africa 15.3
Angola 1.26
Total 77.96

The estimated potential net benefits

For a total cost of R 77.96 million, this managetrsmenario has the potential to protect
and provide insurance against the risk of non-ecatpn, at a maximum amount of R
738 million annually. Even if only 15% of this ammdus lost due to non-cooperation, our
analysis indicates that there will still be a neingfrom establishing the IBCC.

4.3 The management and task orientated scenario

This scenario is based on the assumption that@agahtry would designate a lead
ministry with primary responsibility for coordinaty the participation of all relevant
ministries and stakeholder from those countrieB@LME activities. Each lead ministry
would also be responsible for driving the implenagion of BCLME activities in that
country and in reporting back to BCC structurebe details of this option are given in
Cullinanet al. (2004).

Quantifying potential benefits

Just like in the case of the SAP proposal, thigpeoative management scenario will
remove the economic risk of non-cooperation. Tdlee of this insurance against the
risk of non-cooperation is the estimated total @coic rent from shared stocks of R 738
million. This management scenatrio is also far reagknough in terms of actual
cooperative management of the shared resourcesfthaiperly implemented, will
potentially lead to the second benefit expectethfomoperation, namely, increase size of
the cake by arranging harvesting by all countme®lved in such a way that shared
stocks are allowed to grow to their fullest econopuotential. In a recent study,
Armstrong and Sumaila (2004) estimated the poteinitaease in economic rent from
Benguela hakes due to the introduction of cooperatianagement to be about 40%. A
survey of literature shows that this is actuallyoaservative estimate, as much higher
gains have been estimated for shared stock in ptrés of the world (Appendix). Based
of this estimate, the total potential benefit oplementing this management scenario in
terms of economic rent is R 1033 million.



Quantifying potential costs

We assume that the countries will continue theirent management functions at the
current levels of cost. We therefore focus shagplyhe cost of regional management.
We take as our point of departure, the current cbsinning the BCLME and BENEFIT
programmes, and then make adjustments to thictrporate the cost of new elements
in the management scenario. An amount of R 7.5anikknnually is budgeted to cover
the cost of convening meetings of the BCC, R 26GIBam per annum to run the
Activity/Advisory Groups, R 10 million to cover tleost of ‘Other institutional
arrangements’, R 5 million per annum to cover thst of operating ‘Permanent and Ad
hoc Working Groups’.

Table 25: Estimated cost of current fisheries managememi{fon)

Cost elements Amount (R million)
Current cost of the BCLME 45.6
Programme

Current cost of the BENEFIT 125
Programme

Additional costs

Ministerial Commission 7.5
Permanent and Ad Hoc Working 5.0
Groups

Advisory Groups 26.9
Other institutional arrangements 10
Total 107.4

The estimated potential net benefits

The total potential gain from this cooperative nggraent scenario is estimated to be the
sum of the insurance against the risk of non-caatjmer, and the potential for an increase

in the economic rent that can be derived from tlerexd resources of the BCLME. This is

calculated to be R 1 033 million annually. The adraost of implementing this scenario is
estimated at R 107.7 million. Therefore, the pa&rior achieving significant net benefits

from this scenario is high.

5.0. Addressing specific questions raised by the TRO
5.1. Other potential costs and benefits from coajpexr management

We have discussed the potential costs and bettaditsnay accrue from the living marine
resources of the Benguela ‘with’ and ‘without’ jpmmanagement of the resources by
Angola, Namibia and South Africa. But these arethetonly likely costs and benefits. It
would appear that the arguments made with regarttsetliving marine resources on the
potential economic and social benefits from coojp@neapplies to environmental and other
natural resource management too. In the case afoammvental pollution, for example, it is
well recognized that they do not respect natiowatlers, and therefore the three countries
as a group are bound to gain by cooperating omgngagement of their environmental



pollutants. Significant benefits may also be dedivrom cooperation due to the possibility
for obtaining economies of scale with respectaming of regional expertise.

One potential cost of cooperative management isofgeof sovereignty. Cooperative
management entails a give and take posture, wheanmsome autonomy will have to be
given up by the countries. But there should beawse for alarm because joint
management of the Benguela could also result icultevation of political goodwiill,

which may produce a positive effect on conflictoleson between the three countries; and
thereby help in the resolution of border problefasgxample. The BENEFIT and BCLME
programmes have already probably made some cotitriisun this direction. It is also
encouraging to note from our interviews that tHevant senior officials in the region
recognize the fact that their countries have naagiut to cooperate given the
circumstances of the BCLME.

5.2. The economic justification for an ecosysterseiaapproach to fisheries management

The goal of ecosystem based management is to nmaetalogical viability and health
within an entire system (Holt, 2001). Ecosystenmeldasanagement is beneficial in
evaluating management policies that takes intoiderstion the dynamics of the entire
area including all components. There are many faaontributing to the productivity of
one species, fishing pressure is a large part casrmipbut not necessarily the only
influence. Ecosystem-based management recogniaesdttain non-fishery activities have
an impact on the marine ecosystem and have conseggiér management. These include
predator-prey interactions and land-based and asedbactivities which affect habitat,
water quality, fisheries productivity, and food gtyaand safety (FAO, 2002). If a species
is considered to be vulnerable, then it is impdrtarassess not only the fishing pressure
but other factors in its environment, as they areimdependent of each other.

Many economists have become increasingly intera@stpcedator prey interactions in their
analyses. Joint management of a predator and pitbyfished commercially requires a
level of optimal exploitation to achieve the highesgerall economics value. Depending on
the commercial importance of the predator and pred/their abundance, it may not always
be economically viable to fish the higher troplaedl species (FAO, 1995). There are two
cases in examining a multispecies fishery; i) & ey species has a higher market value,
then it may be more economical to subsidize therfegs of the predator species in order to
keep the abundance of the prey species high bthi¢ predator species has greater value,
then the prey species should be left untouched $0 supply continuous food to the higher
valued predator (FAO, 1995). For these reasoispietter to evaluate using a multispecies
assessment or an ecosystem approach in orderdp ti@se interactions and define the
most optimal outcome. Sumaila has used bioeconoroieling to evaluate possible
management options for two main species in therBargea (1997). Using an ecosystem
approach, he has explored the most optimal explmitaf the two species to achieve the
maximum value under cooperative versus non-coaperasheries management (Sumaila,
1997). Sumaila has found that there would be anauod loss if the fisheries were treated
as if there was no interaction between the twcefilsépecies, this being another advantage
to multispecies assessments.



In terms of looking at areas that have multiplesugas beneficial to look at all
interactions, users, and activities in an areafooverall optimal management outcome.
This type of ecosystem approach needs more infawm#ian a single species assessment
as well as joint efforts between all stakeholdarsrder to maintain biodiversity and an
economically viable coastal region that is not aelemt entirely on one resource but rather
can be sustainable through the management ofsalurees. It will assure that future
generations will have the full range of goods amdises that an ecosystem can provide.
Economically, it will be more effective to see hawich value can be obtained from a
region as a whole. By examining possible tradelodfisveen resources, management goals
can be achieved depending on the most efficienhoast of use. By exploring tradeoff,

you can also evaluate the risks and benefits assalcwith the value of each resource
(Holt, 2001). The development of the Ecopath vi@tdosim modeling software has made it
possible to develop models of large marine ecosyst&hrough collaboration of scientists
from 31 institutions, multiple models for the Attamand Pacific Oceans have been built in
order to develop strategies for the conservationanfie Marine Ecosystems by coastal
states and international communities (Christenselaclean, 2004). Ecopath with
Ecosim explores policy options by evaluating alinpmnents such as net economic value,
social value, and ecosystem rebuilding and ecosysteucture. The program is designed
so that each component can be chosen as a piiootger to explore management
policies.

The three BCLME countries have indicated theirntitsh to adopt the ecosystem approach
as it is apparent from the SAP report publishetheyBCLME programme (BCLME,

2002). In fact, the BCLME in collaboration with tRAO has already commissioned a
research project to address the question “Is isiptesto introduce a more holistic system

of fisheries management in the Benguela Currengé.darine Ecosystem? The result of
this study will provide the basis needed for thenagement of the BCLME as a whole, and
therefore help Angola, Namibia and South Africagap the economic benefits of such
management.

5.3. Collaboration with the Institutional Revievaie

There has been excellent collaboration betweeneaum and the Institutional Review team
made up of Cormac Cullian, Svein Munkejord and HEwrie. We have shared
information, data and our results with each othremany ways the work of our two teams
are strongly linked. The economic theory of joirdmagement of shared resources and
Gulland’s categorization of joint management intonary and secondary levels are
reasonable frameworks that could feed into the wabttke Institutional Review Team. On
the other hand, our team needed inputs on therelffgpossible joint management
structures for an IBCC from the Institutional Revi€éeam to help us carry out our
analysis.



6.0. Conclusions and Recommendations

Based on our analysis, we conclude that the paiefioti obtaining net benefits from
regional cooperative management of the BCLME agehand therefore recommend that
the establishment of an Interim Benguela Curremh@assion (IBCC) should be pursued.

It is worth noting that there already exist struesj which would facilitate the
formalization of the IBCC. For example, membershaf current BENEFIT programme
management committee are also members of the BCBMBramme Steering Committee
(PSC). There is also a BCLME/BENEFIT liaison contgetwhich regularly meets for
consultations. Therefore, there are instituti@taictures and working relationships
between the two programmes that will serve the IBEy well.

We recommend that the IBCC should commerce at a&stdevel, using the experience
gathered over the years from the BCLME and BENBF#lAgrammes. This approach will
allow for learning and the building of confidenaedamutual trusts between the parties,
which are all crucial for the success of the Consiois. An additional beauty of this
approach is that it will initially not need a huigéusion of new resources.

A fundamental issue that must be agreed upon istbdund the IBCC sustainably.
Ultimately the resources for running the IBCC vi#lve to come from the region if the
Commission is to be sustainable over the long Yiamious funding sources should be
explored and analyzed to help determine the contibmmof funding opportunities that

will work best. One can foresee a funding structhed consists of both internal and
external sources, especially in the beginning efI BCC. The good news is that even if a
fraction of the predicted increase in economic teat would result from joint management
Is realized, a move to such joint management wilierthan pay for itself.

Experience from around the world demonstratesdtnang political commitments, at the
highest level of government, are required to mak& management work. Therefore, if the
region decides to establish the IBCC, it would hiviully back it up politically.

To help the new IBCC get on its feet, we recommtbiadi current funding levels by
international donors be continued until a seledc&i® sometime in the future, when the
national governments of Angola, Namibia and SouiiicA will take over the full funding
of the Commission.

It is crucial for the success of the IBCC thatssdikeholders (or at least a significant
majority) strongly support the concept of joint mgament. Efforts should be put into
making this happen.

To help deal with the occasional disputes thabarend to occur from time to time, the
parties need to put in place a binding disputelogi®m mechanism.

The following points should be given special atamivhen designing the nature and
structure of the IBCC. First, care should be takemake sure that the sovereignty issue
does not become a significant problem. Secondatttehat there is no assurance that the
member states will have identical resource managegueals is important and taken into
account. Third, there will be the need for highlguaesearch, the results of which are



seen as being credible by all parties. Fourth, reecsustainable funding and strong

political commitment by the countries should béhat center of the development of the
IBCC.

Finally, the new Commission should put in placedtires for collaborating with
international organizations such as ICCAT, SADC S&NFO.



Appendix: On the Management of Shared Fish Stocksiithe BCLME: Some General
Considerations

Introduction

This paper will focus on the major hake stockshem BCLME. There are two sub species
in question, thé/erluccius capensiand theMerluccius paradoxudt is believed that
there is no direct sharing of tbapensistocks between, or among, South Africa,
Namibia and Angola. On the other hand, it is ba@kthat theparadoxusstock is shared
among the three neighbouring coastal statesalssbelieved, however, that the portion
of theparadoxusstock to be found in Angolan waters is no morethager cent
(Armstrong and Sumaila, 2004). We shall, therefoegard this stock as being shared by
South Africa and Namibia alone in this paper.

The discussion to follow will draw heavily uponecently published FAO Fisheries
Technical Paper, namely Fisheries Technical P&g&r, The Conservation and
Management of Shared Fish Stocks: Legal and Ecandspect¢Munro, Van Houtte
and Willmann, 2004). We should note, in passingt thany of the points arising from
this Paper, which will be used in the discussiofotlow, are currently to be found in a
recently published paper by Munro, Willmann and i@ace (Munrogt al, 2004)

In any event, the FAO Fisheries Technical Paperig®ased largely upon the Norway-
FAO Expert Consultation on the Management of Sh&isk Stocks, October 2002. One
of the case studies presented at the Expert Catisultit is worth observing, was
entitled: “Management of Shared Hake Stocks irBeeguela Marine Ecosystem”
(Sumailaet al, 2003).

Shared Fish Stocks Defined

We shall adopt of the FAO definition of shared fssbcks, namely any fish stock, which
is exploited by more than one state/entity (Muetal, 2004). The FAO sets forth four
non-mutually exclusive categories of such stocks:

a) fish resources crossing the EEZ boundary ofcoastal state into the EEZ(S)
of one, or more, other coastal states — transboyrstiacks,

(b) highly migratory species, as set forth in Anrdeaf the 1982 UN Convention
on the Law of the Sea (UN, 1982), consisting, prilmaof the major tuna
species. Being highly migratory in nature, thetgses are to be found, both
within the coastal state EEZ, and the adjacent bagts.

(c) all other fish stocks (with the exception ohdromous/catadromous stocks)
that are to be found, both within the coastal SEE& and the adjacent high seas
— straddling stocks.

(d) fish stocks to be found exclusivielfthe high seas — discrete high seas fish
stocks (Munrcet al, ibid.)



The relevant BCLME hake stocks are not to be faartde high seas (Sumagd al.,
2003). Hence, they fall entirely into category tednsboundary stocks. This is fortunate,
since the management of categories (b), (c), anst¢dks proves to be much more
demanding and complex than the management of wanslary stocks (Munret al,

ibid.).

The Legal Obligations of Coastal States Sharinapdwaundary Resources

The legal obligations of coastal states, such aghSafrica and Namibia, sharing a
transboundary fish stock are set forth in the 1982Convention on the Law of the Sea
(UN, 1982). The Convention has only one provisierntgining directly to the
management of such stocks, namely Article 63(1)cwvheads as follows:

Where the same stock or stocks of associated specoeir within the
exclusive economic zones of two or more coastdeStahese States shalll
seek, either directly or through appropriate swgbaral or regional
organizations, to agree upon the measures necdassaogrdinate and
ensure the conservation and development of suckssteithout prejudice
to the other provisions of this Part [V] (UN, 19&¢ticle 63(1)).

The Convention imposes a duty upon the relevardtabatates to negotiate over
arrangements for the management of transboundagksst Importantly, however, the
Conventiondoes not impose a duty upon the states to reacdgerement If the states

are unable to reach an agreement, then each batenmnage that segment of the
transboundary stock occurring within its EEZ. Hal do so in accordance with the rights
and duties relating to fisheries management andearwation by a coastal state within its
EEZ, as set forth by the Convention (Mumtcal, ibid.).

In entering into negotiations with respect to thenagement of such resources, the
coastal states are, of course, to do so in godid fBd quote the International Court of
Justice, the states “----are under the obligatmtosconduct themselves that the
negotiations are meaningful, which will not be tase when either of them insists upon
its own position without contemplating any modifioa of it” (cited in Munroet al,

ibid.). Nonetheless, the point remains. If such coasébs enter into meaningful
negotiations and find that there is no reasonadstof cooperation, they have the legal
right to decline to enter into a cooperative agreeimEach state would then proceed to
manage its share of the resource to the best abilisy. This outcome could arise, for
example, if the states came honestly to the comiubat the costs of establishing a
cooperative resource management agreement woudeg@xbe anticipated benefits. Let
us refer to this as the default position.



Levels of Cooperation

This project is concernethter alia, with costs and benefits of cooperative management
of BCLME transboundary stocks. Prior to inquirimga such costs and benefits, we must
first recognize that there is more than one le¥elboperative management.

The question of the levels of cooperation was dised two years prior to the close of the
UN Third Conference on the Law of the Sea, by J8hiand of the FAO (Gulland,

1980). We would find it difficult to improve uponshdiscussion. Gulland states that there
are essentially two levels of cooperation, whichmight refer to as thprimary and
secondaryevels. The primary level consists of cooperatioresearch alone, without
reference to coordinated management programs. ddondary level —“active
management” — involves, almost by definition, casatked joint management programs.

Cooperation at thprimary level is relatively low cost, both in financiakbes and in
terms of possible lost coastal state sovereigntynidet al (2004) argue that, if it is not
possible to achieve cooperation at this primarglieiv certainly will not be possible to
achieve cooperation in active management of theures. In actual cooperative
management regimes, which have proven to be sdutessoperation in research alone
is often seen, in retrospect, to have been thaiypecto cooperation in active
management (Munret al, ibid.).

Besides the relatively low cost and ease of implgateon, there is another key (and
obvious) reason why cooperation in scientific resiea@ usually a precursor to the more
demanding secondary level of cooperation. Thisngply because, without adequate
scientific information on the relevant stocks sitifficult for the coastal states involved
to know whether it is worth the effort to engage@tondary level cooperation.

The BCLME hake stocks provide case in point. Weehaoted that there is evidence that
the paradoxusstock is shared between the South Africa and Niamidowever, the
evidence is apparently non conclusive. Furthermatgle it is believed that there is no
direct sharing of theapensisstocks, there is apparently some evidence that thay be
biological interaction between tleapensisand paradoxusstocks, in that adultapensis
hake predate upon juvenifaradoxushake (Sumailaet al, 2003). If this is in fact the
case, then the South African and Namib&apensisstocks could prove to be shared
between the coastal states indirectly.

Until these uncertainties are addressed, it igcdilf to assess, with any real degree of
accuracy, the costs and benefits of developing @@dion at the secondary level. Indeed,
Sumaila et al., in their case study for the Nornk&®® Expert Consultation on the
Management of Shared Fish Stocks, state that “kedyd about resource ecology is the
basic building block needed for developing a megfoih cooperative management
agreement for the management of the hake stocksré&ason for the lack of agreements
for cooperative management of shared stocks in-theegion to date is the lack of
adequate knowledge about the distribution and mewerof fish stocks in the region”
(Sumailaet al, 2003, p. 153).



Cooperation at theecondaryevel, involving coordinated joint management pergs,
can unquestionably be a formidable undertakingn J&hlland (1980) informs us that
this will require:

(a) allocation of harvest shares among the padtiirig states (or entities);

(b) determination of an optimal management strategyugh time, including
inter alia, the determination of optimal global harvests dueg;

(c) implementation and enforcementardinated management agreements.

The aforementioned Norway-FAO Expert Consultatiddrassed itself to the question of
what would be needed to satisfy the Gulland requérgs. The Report of the Expert
Consultation (FAO, 2002) argues that, in order eetithe Gulland requirements, it will
be necessary to have:

A cooperative management authority;

A detailed joint management plan;

A set of agreed upon common objectives;

Agreed upon tools for managers, including indiceieond reference points
to monitor performance,;

A joint scientific body to provide advice.

The Report continues that the detailed joint mameaye plan should be expected, at a
minimum, to contain: (i) a description of the fishg(ii) objectives of management, (iii)
measures to achieve the objectives, (iv) indicaos reference points to be used to
measure actual performance against objectiveslg@ilsion rules on how to change
management, when the objectives are not being edaeimd (vi) information needs and
research required to support management (citeduinret al, ibid.).

As Munroet al. (2004) point out numerous complexities can amden attempting to
achieve cooperation at this level. Let three exasplffice. The first one is obvious,
arising from Gulland’s requirement (c), namely enénent. It is difficult to argue with
John Gulland’s statement that “... without adequatenforcement the best [fisheries]
arrangements can be useless” (Gulland, 1980, p. 17)

The Norway-FAO Expert Consultation maintained #an the relatively
straightforward sharing arrangement, which SoutlicaAfand Namibia might envisage,
would require the following as a minimum for effe@etenforcement.

I.  Maintenance of a register for vessels authorizdiskothe stock;

ii.  Use of a system to monitor fishing activities (uaihg, as appropriate, ready
access to records relating to the authorizatidisky the amount and species of
guota, the area of operation, trip duration, fighimgs, etc.); and

iii.  Portinspections of vessels, catch on board argh @dfloaded (cited in Munro,
et al, ibid.).



A much less obvious complexity involves researthobperation is confined to the
primary level of cooperation in research, cooperatiill hopefully be seen to involve a
non-threatening, mutually beneficial exchange @frimation and data. If cooperation is
at the secondary level, however, research cooperatay lose its benign character.
Research findings can influence harvest allocatamtsthus can easily become “tools of
combat” in negotiations among the relevant coaitdes.

Finally, another less obvious complexity arisesrfri) in Gulland’s list of requirements
—optimal management strategies. There is, in faztassurance that the relevant states
will have identical resource management goals. FA® recognized this fact twenty-
five years ago, through its Advisory Committee oarMe Research (FAO, 1979). The
Committee pointed out that, if two coastal statears a fishery resource, one might
favour low long run TACs, but a large stock andhhagtch rates, while the other might
favour large long run TACs, and accept with goagicgrlow catch rates. If management
goals are not identical, then one is faced with bbeden of developing a mutually
acceptable compromise resource management prograrag it would seem (FAO,
1979).

Costs and Benefits of Cooperative Resource Managieimeangements: A Few
Comments

Detailed estimates of the costs and benefits gberadive arrangements will be given in
other parts of the study. Our purpose in this saanill be to offer a set of general
comments, which will hopefully provide a framewddk the forthcoming detailed
estimates.

There is little that need be said about the castisbeenefits of cooperation at the primary
level, which is already under way between Southcafand Namibia. The costs, while
not trivial, are almost certainly low in compariseith those to be confronted at the
secondary level of cooperation. The benefits mgisiom this primary level of
cooperation are, we would guess, high. Indeed,eaBave stressed, cooperation at this
primary level is essential, if one is going to atp# to determine with accuracy whether
or not it is worthwhile developing cooperation la¢ secondary level.

It is thus the secondary level of cooperation, Widemands our attention. The first
point to be made is that costs can be expecteds®, aot only in financial terms, but
also in terms of diminution of coastal state soigry. These costs, in turn, will be
influenced by the nature of the institutional stame employed for implementing the
cooperative arrangement. As Murabal. (2004) are at some pains to point out; there is
no single structure for cooperation and the seagni@ael. It is reasonable to suppose
that the more formal the structure, the more cosilythe cooperative management
arrangement be. The required formality of the stm&ccan only be determined on a case
by case basis. The aforementioned authors tuarcedegorization of structures, which
have historically been used in the cooperative mament of transboundary stocks, set
forth by the British Law of the Sea specialistdqR RChurchill and A.V. Rowe (Churchill



and Rowe, 1988). Churchill and Rowe list four catesggs, three of which are relevant to
South African-Namibian hake. They are:

A. general cooperation agreements for the manageréaingboundary stocks on
anad hocbasis, but with the likelihood of the managemeatsures being
adopted continuing to be uncertain

B. a set of agreements taking the form of a periagsciglly annual) arrangement
negotiated under a pre-existing framework treaty;

C. a set of arrangements, whereby a bilateral comarisset up for the specific
purposes of management of transboundary stocks

The structures are in ascending order of formadity of cost, both financial and in terms
of reduced coastal state sovereignty. It is ourewstdnding that South Africa and
Namibia are contemplating a category C structuenfBiela Current News, Issue 2 (July,
2004), p.1). Recognition should be given, howetethe fact that there are less costly
alternatives.

In any event, even a category A or B structure rbestxpected to entail significant
costs, particularly when enforcement considerataregaken into account. The question
then is: why incur these costs, when the primargllef cooperation, let alone the
secondary level, is not really required under ma¢ional law? The answer is in two
parts. First, non-cooperative resource managenanhave consequences that are
destructive, both in terms of the economic benéditse derived from the fishery, and in
terms of the resource itself. Hence, the costatecooperation may be very high.
Secondly, once cooperation beyond the primary lsvathieved, opportunities may arise
to improve the efficiency of the shared fisherteshe benefit of all of the coastal states
sharing the resource. Third, there may be possésilfor savings from current
management arrangements due to the harmonizaticertain management functions.

The possibility of non-cooperative resource managdrhaving destructive
consequences occurs, when the harvesting actioitiese coastal state sharing a
transboundary resource are seen to affect the $targeopportunities of the other state(s)
exploiting the resource. To set the stage, we densi counter example of a
transboundary fishery resource, where the hangsiitivities of the two coastal states
sharing the resource are, or at least were, indkgperirom one another.

The example is provided by the rich Georges Baakae fishery, shared by Canada and
the United States. The resource was, and is,lgledaransboundary fish stock. Munro,
writing in 1987 (Munro, 1987), argued that it wasnetheless, questionable whether
Canadian (American) harvesting of scallops woulgeheny significant impact upon
American (Canadian) harvesting opportunities. Adobllops are more or less
stationary. Moreover, while there is some transiolawly movement at the larval stage,
there were, in 1987, extensive beds of larvae mioduscallops, which were free from
exploitation due to the sea bed terrain.



These facts led to the argument that, since Amesiead Canadians could harvest the
resource without affecting one another’s harvegboonities, cooperative fisheries
management of this shared resource might have dfeeriue at the primary level, but
certainly not beyond that. Cooperation at the sdapnlevel was not worth the effort and
cost (Munro, 1987).

Whether the situation, which prevailed in 1987,toares to prevail today is not known
to this author. Nonetheless, the point remainerélwill be cases of transboundary
fishery resources, in which the costs of estabiigla mechanism for cooperative
resource management at the secondary level exoge@asonable estimate of the
benefits. To use an old English expression, it ballfound that “the game is not worth
the candle”.

Suppose, to return to the Georges Bank scalloprysbxample, that the harvesting
activities of American fleet had had an impact ugmnharvesting opportunities of
Canadian fleet, and vice- versa. Then the situationld have been entirely different.
There would be seen to exist, to use a modest anobyargon, a “strategic interaction”
between the two coastal states.

The BCLME publicationTransboundary Diagnostic Analyg§BCLME, 1999), remarks
that, in such circumstances, over-harvesting oféseurce in one coastal state’s waters
could have the unfortunate consequence of leaditiget depletion of the resource in the
waters of the neighbouring coastal state, as \BELME, 1999, p.13). This is
unquestionably correct, but, in fact, the problemegfar beyond this.

To continue with our example, suppose that the Acaarfleet had over-harvested the
resource in American waters, with the result thatresource was depleted in Canadian
waters as well. If the Canadian fleet had recoghthe cause of the resource depletion in
its waters, it is all but inevitable that the Camadleet would, in the absence of effective
Canadian-American cooperation, have reacted, anddW@ave done so with vigour. The
consequences could have been, as we shall seeg.seve

Economists, in analyzing the economics of the memagnt of transboundary fishery
resources, have had no choice other than to reoegnplicitly the existence of such
“strategic interaction”. The consequence has Iltleainthe economics of the management
of these resources, which has emerged, is a blethe @conomist’s standard economic
model of the fishery, and the theory of strateghbdviour, designed to deal with such
strategic interaction. The theory is more commamgwn as the theory of games,
because games, e.g. card games, provided convemi@miples in the early development
of the theory. It should be noted in passing tikahemists, analyzing the management of
most other shared natural resources, have foumasitlges compelled to employ the
theory of games.

Since many readers will be unfamiliar with the ttyeof strategic behaviour (games), we
shall digress to present an outline of theory &smdasic concepts.



The Theory of Games: A Digression

The theory of strategic behaviour is concerned witiiiations in which the wellbeing of
an “individual” depends, not only on the actiongted “individual” itself, but also on the
actions of other “individuals,” with which the “inddual” in question is interacting. The
“individuals” may be persons, firms, political ped, states, et cetera. In our particular
case, the “individuals” take the form of coastakess sharing a transboundary fishery
resource, or resources. In any event, the “indafiths forced to take into account that its
wellbeing will be affected by the actions of othexsd vice-versa.

One field of economics, where game theory has dompéay a major role, Industrial
Organization, presents us with numerous examplas fi€ld is primarily devoted to the
study of industries dominated by a few large firmhet the airline industry serve as an
example. The fare structure, and other policraplémented by a major airline, such as
South African Airways, is bound to have an impgmbrurival airlines. The rivals can be
expected to react. South African Airways will,amfurse, anticipate such reactions, and
will factor these expected reactions into its plagn

Many fields of economics are now influenced by gah®®ry. In recognition of the
growing importance of game theory to economicsNbbel Prize in Economics was
awarded to a trio of game theorists in 1994. Funtloee, an increasing number of areas
outside of economics employ game theory. Examplepm@vided by international
relations, legal studies, and, in the natural s@enevolutionary biology.

In the terminology of game theory, the “individuadse referred to as “players.” The
“players” are assumed to be rational and to havews courses of action open to them,
which are referred to as “strategies.” The expkotéurn to a player, in following a
particular strategy, is then referred to as a “ffi@yd he size of the expected return or
“payoff” will, needless to say, be dependent ugmknown, or expected, reactions of
other “players.” The interaction between, or amdhg “players”, as they execute their
strategies, is the game. The stable outcome afreegif it exists, is termed the
“solution” to the game. Finally, the game may bBerce only” affair, or it may be
repeated.

There are two broad categories of games, thesg bempetitive, or non-cooperative,
games, and cooperative games. In a cooperative,gamplayers are assumed to be
motivated entirely by self interest, but have soneentive to endeavour to cooperate.
Of prime importance is the fact that players ade &bcommunicate with one another
effectively. In competitive, non-cooperative, ganiae lines of communication between
and among the players are, more often than ndtyfaur are simply non-existent.

With the digression now complete, we are now isitpon to address the question of
non-cooperative management of transboundary fistemgurces, and the consequences
arising therefrom, when there is “strategic intémac between and among the coastal
states sharing the resource(s). The economic asalythis case makes use appropriately
of the theory of non-cooperative games.



One of the trio to win the 1994 Nobel Prize in Eaoncs was John Nash, who can be
seen as the founder of modern game theory, aseapplieconomics. Nash defined a
stable solution to a non-cooperative game as at&tuin which each player has no
incentive to change, given the strategies beirigwad by the other player(s) (Nash,
1951).

Two independent investigations of the non-coopeedisheries game were published in
1980. One of the investigations was carried byrCGliark, a participant in the BCLME
Project: Exploring Economic and Social Contribui@f Hake Fisheries in Namibia and
South Africa, (Clark, 1980); the other was carmed by Levhari and Mirman (1980).
Both came to the same conclusion. A stable sgiutdhe non-cooperative game would
involve, except in unusual circumstances, mismamage of the resource from society’s
point of view. Clark (1980) argues that, if thay#rs are symmetric, i.e. identical in all
respects, the outcome will be similar to that emtered in an unrestricted open access
domestic fishery, i.e. significant overexploitatiohthe resource, and dissipation of the
potential net economic returns (resource rent) filoenfishery. The overall outcome to
the fisheries game is an example of what is probtdd most famous of all non-
cooperative games, known as the “Prisoner’s Dilefnmbich merits our close attention.

The point of the “Prisoner’'s Dilemma” game is ttieg players in the non-cooperative
game will be driven to adopt strategies, which eadognizes as being undesirable. The
name comes from a story told by the author of #ragto illustrate the point (Tucker,
1950). Two men are arrested on suspicion of hasamgmitted a major theft. The
suspicions are, in fact, entirely valid. The twsgects, A and B, are kept completely
separate from one another. The impossibility ahswnication between the two acts as
a perfect barrier to cooperation.

Prisoner A is interviewed by the chief prosecutdnp admits that the evidence, which he
has, is limited. A is told that, if both he angE®ad not guilty, they can each expect to
receive a six month sentence on a lesser chafdmmthl A and B plead guilty, they will
each receive a five year sentence. If A pleadsygbiut B pleads not guilty, A will be
released for having assisted the prosecution. gle&ads not guilty, but B pleads guilty,
then it will go very hard with A, and A will getiteyears. The chief prosecutor holds
exactly the same interview with B.

A and B are the players. Each player has tworddtere strategies: to plead guilty, or to
plead not guilty. If A and B could communicatedamportantly, could enter into a
binding agreement (i.e. an agreement in which eamiid be assured that the other could
not, and would not, cheat), they would both pleatiguilty, and would look forward to
being out of prison in six months time. They cantmmmunicate, however. The best
strategy for A, regardless of which of the two ®&gees B might choose, is to plead
guilty. What is true for A is true for B. Hendmth plead guilty and end up with the
decidedly inferior outcome of serving five year tegtes.



We can show the outcome of, or “solution” to, tlaeng with greater clarity by setting up
a so called Payoff Matrix. The payoffs in the Matre expressed in terms of prison
sentences. Consider the following, adapted frgpioaeering text on game theory and
economics, by Luce and Raiffa (1957):

Prisoner A\Prisoner B Pleads guilty Pleads nottgui

Pleads guilty 5years each | O YearsforA,

and 10 years for B

10 years for A,

Pleads not guilty 1/2 year each

and O years for B

Suppose that Player B pleads guilty. Player A walgarly be better off pleading guilty.
Suppose that Player B pleads not guilty. Playaroild, once again, be better off
pleading guilty. Regardless of which of the twattgies Player B may adopt, the best
strategy for Player A is to plead guilty. Henckegaing guilty is the dominant strategy
for Player A. What holds true for Player A, alsmds true for Player B.

Colin Clark, to whom we referred earlier, developephrticularly lucid, albeit somewhat
technical, example of the Prisoner’s Dilemma appteefisheries. The example appears
in his 1985 bookBioeconomic Modelling and Fisheries Managem(@iark, 1985), the
example is as follows.

Consider a fishery resource, shared by two coumtimewhich the costs of harvesting are
independent of the size of the biomass, and inhwtiie price for harvested fish and unit
fishing effort costs are the same for the two coest and are both constants. For each
country, the net return for each unit of fish hatee is p-c, where p is the price of
harvested fish and c the unit cost of harvestifgr the sake of simplicity, let p-c=1.

Let x denote the biomass, and G(x) the growth efitlomass, and thus the sustainable
harvest for any given level of x. Suppose thatammmence at the global optimal
biomass level, i.e. the biomass level at whichgllo®al economic returns from the
resource will be maximized. Denote that biomasg*yThe global economic return
from the resource at x = x* is the present valuthefsustainable harvest through time,
which can be expressed as: G(&*)A/hered is the appropriate rate of interest, or
discount rate, assumed to be common to the twotgesn

One possible harvest policy is simply to depletergsource. Since harvesting costs are
independent of the size of the resource, the resatould be reduced to zero. If,
commencing at X = x*, the resource is depleteceto,zthe economic return from so
doing would be just x*. We assume that x* is pgsitwhich implies, in turn, that x * <
G(x*)/d.

Country 1 has two possible strategies: depletedbeurce, or conserve it. If Country 1
adopts the deplete strategy, while Country 2 fofldiae conserve strategy, it is assumed
that Country 1 can deplete the resource so quitidiyCountry 2 receives nothing (and



thus ends up as the “goat”). What holds true four@y 1, holds true for Country 2,
which faces the same set of strategies.

Finally, we assume that the two countries have ldoprgaining strength and harvesting
power. Hence, if the two follow the same strategikey will share the economic returns
from the fishery equally.

The Payoff Matrix looks as follows:

Country 1/Country 2 Conserve Deplete
* *
Conserve %% 0. x*
2d 2d '
X * X *
Deplete * —_—
X0 2' 2

If both conserve, each will receive one-half of pflnesent value of the sustainable

harvest, i.e.% ’ 1. If both deplete, each will recei\)ic-;. Sincex— < G(x)
d 2 2 2 2d

then it follows that, if the two countries couldnemunicate with one another, and could
enter into a binding agreement, they would coopesati we would end up with the
resource being conserved.

Suppose, on the other hand, that there is no cabper no communication, between the

two countries. Assume, to begin with, that> Gix )

and consider Country 1. If

G(X")

Country 2 should follow the conserve strategy, Gouh will receivw, if it

conserves, and x*, if it depletes. If Country ®shi follow the deplete strategy, Country
1 would receive 0, if it follows the conserve stigy, andX?* if it follows the deplete

strategy. Clearly Country 1 should adopt the depdé&rategy. What holds true for
Country 1, hold true for Country 2, and we end uth\& deplete, deplete outcome. This
is a perfect Prisoner’s Dilemma case (Clark, 1$86,151-153).

Suppose, on the other hand, thak %)é) . Country 1 would be better off
conserving, if Country 2 followed the conservetstgy. It is indeed possible that we
could end up with a conserve, conserve outcomdyingpthat the two would, in effect,
engage in tacit cooperation. But, be aware thet sim outcome is decidedly fragile and
uncertain. Suppose that Country 1, guessing tbahy 2 will conserve, adopts the
conserve strategy, but is then proven wrong. Gguhtepletes, with the result that
Country 1 is left with 0, and is indeed the “goat.”



There is, in the theory of games, a famous critefav selecting strategies in non-
cooperative games, which is particularly applicabiten one’s fellow player is both
aggressive and unpredictable. It is referred tithamaxmincriterion. The criterion
states that one should look at the worst possilieome from following each strategy,
and compare. Then one should choose the strategiydhthe least bad outcome. In the
. . G(X :
case under discussion, < % the Payoff Matrix tells us that the worst outcoime
Country 1, if it follows the conserve strategythat it will receive 0 (the “goat”
outcome). The worst outcome for Country 1, ibildws the deplete strategy, is that it

will recelveE. An application of thenaxmincriterion would lead Country 1 to choose

the deplete strategy. If Countries 1 and 2 eaghrteone another as aggressive and
unpredictable, we can look forward to a depletplete outcome. We might refer to this
as the imperfect Prisoner’'s Dilemma case (ClarB51#id.; Bacharach, 1976).

The Clark example is of two countries sharing bhdry resource, which have somehow
arrived at a global optimum, perhaps by chance eld&nple demonstrates how unstable
that optimum is likely to be, in the absence ofgam@ation. What if, on the other hand, the
relevant states do not start in that position,rathter start from a position of common
open access and mutual overexploitation of theurego How then does the Prisoner’s
Dilemma come into play?

A common sense answer is given by Max Aguero aretjtel Gonzalez in a study,
prepared for the World Bank, on the small pelagh §tocks (e.g. anchovies) shared by
Chile and Peru (Aguero and Gonzalez, 1996). Thecvastal states have achieved the
primary level of cooperation in the managemenhete resources, but not the secondary
level (Zuzunaga, 2003).

The Chilean and Peruvian fisheries for these ressusire essentially open access ones
(Aguero and Gonzaleryid.). The Prisoners Dilemma does very much prevéihig

case. Both countries recognize that there are lienefbe gained from improved
management, but no progress towards improved maregewill be made in the absence
off cooperation at the secondary level. Agiiero @odzalez argue that “although one
country’s harvest depends on the harvesting dessibthe other country, each country
knows that the unharvested portion of the transbannstock may not be available in the
future, so that there is no incentive to redudeirfig effort------ “(Aguero and Gonzalez,
ibid., p. 3).

The authors construct a simulation model of theesh&isheries. One question, which
they ask, is what the consequences would be, itonatry, in the absence of full
cooperation, did, in fact, attempt to reduce figh&ffort, with the object of moving
towards a MSY level of the resource, while the ottmuntry continued with an open
access policy. The answer, provided by the modehat the conservationist country
would actually end up with lower harvests tharaitl under open access, while its
“irresponsible” partner country would enjoy a salsgial, albeit temporary, windfall. The



“irresponsible” partner country would effectivelgé ride off the conservationist efforts
of the “responsible” country (Aguero and Gonzalbi., p.32).

The implications from the foregoing analysis araightforward enough. In the absence
of formal cooperative resource management arrangertine coastal states sharing a
transboundary resource could conceivably proveetlubky, in that tacit cooperation
between the two might emerge. What we have reféaed the default position allowed
by the 1982 UN Convention might prove to be morkess adequate. One has no
justification whatsoever, however, in assuming that will in fact be the outcome. The
risk exists that the consequences of non-coop@rabald be disastrous, that the costs of
non-cooperation could be very high indeed.

Analysis is one thing. We need to know, howeverethr there is any evidence
supporting the predictions of the economist’'s madehe non-cooperative management
of transboundary fishery resources could have deste consequences. The answer is
that there is. Indeed, the predictive power ofrttealel is high. The Norway-FAO Expert
Consultation provided two excellent case studiehef'Prisoner’s Dilemma” at work.
Both involve developed coastal states, which ptfigenselves on the quality of their
fisheries management. Let us examine each of tesaa turn.

The first concerns the Pacific salmon resourceseshiay Canada and the United States.
The Pacific salmon species, being anadromous,ratkiped in fresh water rivers,
streams and lakes. Then, after a time, the fighrate to an ocean environment, and
subsequently return to their fresh water habitatgpawn and die. The fish are normally
harvested as they approach the river mouths onlagi to spawn.

Pacific salmon, in the Northeast Pacific, are fotnodh northern California to Alaska.

The Pacific salmon resource is an inherently shared It is inevitable that Canadian
fishers capture, “intercept,” some American produsalmon. It is equally inevitable

that American fishers “intercept” some Canadiardpo®d salmon.

While many Pacific salmon move into the high saasng part of their life cycle, the
Pacific salmon is, nonetheless, a transboundaoures to all intents and purposes. This
is due to Article 66 of the 1982 UN Convention. eTdrticle, which was included in the
Convention due to the joint efforts of Canada drelWnited States, has had the result
that direct high seas fishing of Pacific salmodeemed to be contrary to international
law (Burke, 1994; Miller, 2003; UN, 1982).

The two coastal States were in no doubt that capermanagement of the resource
would be mutually beneficial. Moreover, the twagdpg themselves on the quality of
their respective fisheries management, clearlythagoint capability to manage the
resources effectively.

Cooperation initially focused on the Fraser Rivenplly in Canadian territory, which
was, and is, arguably the most important Pacifimea river in the Western Hemisphere
(Munro and Stokes, 1989). In the 1960s, it wasd#elthat the focus on the Fraser River



was insufficient. Negotiations on cooperative tgse management were extended to
include all Pacific salmon resources, from north@atifornia to the Gulf of Alaska.

The negotiations led ultimately to the signinglué Canada — US Pacific Salmon Treaty
in 1985 (Treaty, 1985). The negotiations, leadipgo the Treaty were difficult. While
the arrangements pertaining to the Fraser Riveaisad in place, non-cooperative
management governed the other salmon stocks. @tirenyears, prior to the signing of
the Treaty, there was a constant threat of daméfjsigwars” — deliberate
overexploitation of the resources — erupting. kemnore, it was recognized that both
countries had opportunities to enhance the sizesardgth of the stock produced in their
salmon rivers, through various enhancement projde€teh country held back on
initiating such projects, for fear that the otheyuld “free ride” (Munro and Stokes,
1989). Indeed, it was the combined threat of “iisdrs”, and the continued blocking of
enhancement projects, which served as a prodye thre negotiators on, until they
finally achieved (temporary) success.

The Treaty, while initially successful, encountesedious difficulties, and seized up in
the early 1990s. The two countries retreated tatwie have referred to as the default
option, i.e. managing the share of the resourcdsmtheir respective EEZs, as best they
could. During this period, the two countries regdrto competitive behaviour. The
“Prisoner’s Dilemma” returned with a vengeanceh great detriment of the resources.
The two coastal States eventually “patched up Tty by signing an Agreement in
1999. While the Agreement has many critics, eenseverest critics, with the thought
of “fish wars” in mind, concede that an agreembnotyever flawed, is better than no
agreement at all (Miller, 2003; Milleat al, 2001).

The second example involves an orange roughy resaur the South Tasman Rise,
shared by Australia and New Zealand. Strictly spepkne could argue that this
example should not be considered, because theroesigueally a straddling stock, rather
than a transboundary one. The resource is to belfouthe Australian Fishing Zone, and
the adjacent high seas. We use the example, ndesthAustralia and New Zealand
initially attempted to manage the resource, asvifere a transboundary one (Willing,
2003). Moreover, while the management of the resodid, in time, become
complicated by third part involvement, the rootlué problem, to be described, lay with
inadequate Australian-New Zealand cooperation.

At the Norway-FAO Expert Consultation, the case wgasmined from both the
Australian and New Zealand perspectives (Stapl@33;2Willing, ibid.). The discussion
to follow is essentially an amalgam of the two cstgglies, along with comments from
Munroet al (2004).

Orange roughy is a deep sea resource, requirirgadized technology and great skill to
harvest (Willing,ibid.). Once the technological barriers have been sumed, however,
the resource proves to be very vulnerable to oydo#ation. The resource is exploited
during the spawning phase, when an intense aggoagztthe resource occurs. The
species is extraordinarily long lived (up to 15@ng and slow growing. The harvests



are high valued (Willingibid.). Uncontrolled exploitation of the resource,idgrits
spawning phases, can easily lead to the resoumncg b#fectively mined out. Although it
is true that a heavily exploited resource may dtiety recover, the recovery is likely to
take a generation, or more.

Exploitation of the South Tasman Rise orange rouggurce commenced in 1997,
initiated by the Australian fishing industry. Theigtralian exploitation aroused the
interest of the New Zealand fishing industry. Thestkalian resource managers, fearing
overexploitation of the resource, approached tRew Zealand counterparts to establish
what amounted to a cooperative resource manageegnte. The two “players”
commenced with strong advantages. Australia avd Realand are close neighbours,
with similar cultural and historical backgroundSecondly, both have exemplary records
in domestic fisheries management.

There was, however, an important difficulty. Théuesof the resource, and its
vulnerability, meant that the potential threatlod tPrisoner’s Dilemma” was acute.

If the Australian/New Zealand vessel owners haddoubts about the stability of the
management regime, the rational strategy for thregardless of how fervently they
might believe in the benefits of conservation, vabloé to attempt to exploit the resource
quickly, and to do so with all the harvesting cafyaat their command.

The Australian and New Zealand authorities enterexan agreement in December
1997, in the form of a Memorandum of Understandingias understood that the MoU
would come into force at the beginning of March 89Bhere was, however, ambiguity
over acceptable harvesting activities between Deeert997, and the start date of the
beginning of March in the following year. New Zaadl agreed to withdraw its fleet
from the fishery, until the start date. The Austnalfleet did not withdraw. It is alleged
that, during the December-February interim, thetralian fleet harvested close to the
entire agreed upon quota for the 1998/1999 season.

New Zealand maintained that the spirit of the agwe® had been violated. During the
term of the MOU, Australia was to claim that Newal&d was exceeding its quota. The
MoU expired on February 28, 1999, with bitternesg gecriminations on both sides.

The MoU was not renewed (Stapldsd.; Willing, ibid.).

There was, however, at least an informal agreeilvetmieen the two countries for the
1999/2000 season. The two agreed that they woal# tewards a global quota equal to
that set by the previous season, and would usshitaeng formula, which was supposed
to have been in place in that season. Austratiathis time, more or less adhere to its
agreed upon share. The New Zealand fleet’s catctheother hand, ended up being
almost four times larger than New Zealand’s presiisiare (Staple#yid.). Munroet al
comment that this was not an unexpected reactidhdtyfleet to its experience in the
previous season (Munet al., ibid.). Validated harvests for the two countries, fog t
1999-2000 season proved to be almost 75 per cenxiess of the informally agreed
upon total quota (Staplebjd.).



This unhappy situation was then aggravated by tlexpected appearance of third party
vessels. The third party vessels took what wernewed to be significant harvests (Munro
et al, ibid.).

In 2000, Australia and New Zealand signed a new Meklch was to be long term in
nature, and under which the two countries agreeditivess the problem of third party
fishing (Staplesibid.; Willing, ibid.). The new MoU may, however, have come too late.

No one knows for certain what the actual harvestisewn the disastrous 1999/2000
season. What is known, however, is that the taaldsts during the 2001-2002 season
were less than 10 per cent of the agreed upon dootiae earlier seasons (Stapliésd.).
Derek Staples states that “current indicators ssiggéow remaining biomass and low
future yields,” (Staplesbid. p. 163). Jane Willing, in turn, remarks thatiéaum is
maintained because yields are so low. Third pastyirig is no threat, because it is not
worth the while of third party participants to betlwith the fishery (Willingjbid.,

p. 205). Munrcet al speculate that the Australian and New Zealaridnigsindustries
probably do not see one another as a threat wasthyimg about, as far as this fishery is
concerned (Munret al.,ibid.).

Munro et al. also remark on the fact that the economics ofcumperative management
of transboundary fisheries points to the distireggibility of a “solution” to competitive
fisheries games approaching the equivalent ofeadpen access fishery, i.e. gross
overexploitation. They continue that one coulduarthat the South Tasman Rise orange
roughy fishery has, MoU or no MoU, all of the apaees of such a competitive
fisheries game “solution” (Munret al, ibid.).

The second part of our answer pertains to thetfi@ttcooperation, once in place, may
provide opportunities for increasing the efficierafythe joint fisheries, to the benefit of
all sharing the resource. An example is providedhieycase of the Arcto-Norwegian cod
resource, shared by Norway and Russia in the Bafxd, to which we shall refer in
more detail at a later point. The cod tend to spkangely in the Russian EEZ, and
achieve maturity in the Norwegian EEZ. Under a rabiiccess agreement between the
two coastal states, made possible by the cooperagBource management arrangement,
the Russians are allowed to take part of theirquamta in the Norwegian zone (Stokke,
2003). This is efficient, both in terms of the loigical management of the resource, and
in terms of the economics of the fishery.

The next question is whether there have been @aempts to quantify the economic
benefits of resource management cooperation. Tewearis that there have been several.
Armstrong and Sumaila make what may be calledsadjpproximation estimate of the
benefits of managing BCLME hake on a full coopeetbasis (Armstrong and Sumaila,
2004). They estimate that the net economic bengétg) from the combined fishery
could be increased by over 40 per cent, if fullpeErative management were put in place.

Their assessment of the current situation showsvidence of what we might call the
“Prisoner’s Dilemma” syndrome being present inglploitation of the shared stock, or



stocks. The absence of the “Prisoner’s Dilemmatsyme could reflect, either the
absence, in turn, of recognition of “strategic iatgion” between the South African and
Namibian fleets (inadvertent tacit cooperation)th& presence of true tacit cooperation
(Armstrong and Sumailahid.). In any event, the implication is that there are
opportunities for efficiencies offered by coopevatiwhich have not been realized.

There have been other empirical studies of theemprences of cooperative management,
which suggest, if anything, that Armstrong and Silertzave underestimated the
economic benefits of cooperative management (2@4¢. such study is the World Bank
study on the management of transboundary smalgpetéocks shared by Chile and
Peru, to which we have already referred. Using thieaulation model, Aguero and
Gonzalez estimate the present value (PV) of net@oa returns from the fishery 40
years into the future (with the mid-1990s as tktart date), using a 5 per cent rate of
discount, under different scenarios. The two sdesaelevant for our consideration are:
(i) a continuation of the current open access,caperation at the primary level; (ii) full
fledged cooperation at the secondary level. Usdenario (i), the estimated PV is just
under US$ 1 billion. Under scenario (i), the estied PV is just under US$ 3 billion
(Aguero and Gonzaleryid.). The latter estimate does not incorporate trstscof
administering a full cooperative regime.

An even more striking example is provided by a gtushdertaken by Armstrong and
Flaaten of the Arcto-Norwegian cod stock, sharetNbgway and the Soviet
Union/Russia in the Barents Sea, to which we h&eady referred (Armstrong and
Flaaten, 1991). The resource has been cooperatiatyaged by the two coastal states,
under a commission, since the mid- 1970s. The catige resource management regime
commenced when the two countries were very muabpposite sides of the Cold War,
and has survived the upheavals in the Soviet URiosgia.

Armstrong and Flaaten estimate the net economicngtin PV terms, from the existing
cooperative regime, and compare this estimate avitestimate of the returns under non-
cooperation. They argue persuasively that the fistveuld, under non-cooperation,
degenerate into an open access one — the Pris@ikrsma, once again. The difference
is massive. The net economic return from coopezatimanagement is over 50 times the
estimated return from non-cooperation. They corehint the ongoing stability of the
cooperative management regime can be explainedebyery large “cooperative surplus”
(Armstrong and Flaateihid.).

The Armstrong and Flaaten study is, of course, avdecade old. A paper prepared for
the Norway-FAO Expert Consultation on the Barerdga 8ooperative fisheries
management regime, however, confirms that the Aongt— Flaaten conclusions have
lost none of their validity (Stokke, 2003).

Some Conclusions

The question now before us is what implicationspfezeding discussion has for the
cooperative management of BCLME hake. The first@mdous implication is that it is



of utmost importance to determine the extent tocivitine hake resources are in fact
shared, directly or indirectly, between South Adremd Namibia.

The existing evidence suggests strongly that tiseaé least some degree of sharing of
the paradoxusif not thecapensisstocks. We have noted that Armstrong and Sumaila
estimate that the net economic returns from thebooed fisheries could be increased by
40 per cent if full fledged secondary level coopigeamanagement was achieved
(Armstrong and Sumailabid.).

A critical question is how stable the advertentinadvertent, current tacit cooperation
between the two coastal states is. If the tacipecation should break down, then it can
be guaranteed that the costs of other than futiure® management cooperation will be
very high indeed.
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